Instructions for
Digitrip RMS 500 Trip Unit
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WARNING

DO NOT ATTEMPTTOJINSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH/OR SEVERE'PERSONAL INJURY CAN RESULT
FROM{CONTACTOWITH ENERGIZED EQUIPMENT.
ALWAYSIVERIEY THAT NO VOLTAGE IS PRESENT
BEFORE PROCEEDING WITH THE TASK, AND
ALWAYS FOLLOW GENERALLY ACCEPTED SAFETY
PROCEDURES. THE WESTINGHOUSE ELECTRIC
CORPORATION IS NOT LIABLE FOR THE MISAPPLI-
CATION OR MISINSTALLATION OF ITS PRODUCTS.

Thewser is cautioned to observe all recommendations, warn-
ings and cautions relating to the safety of personnel and equip-
ment; as well as all general and local health and safety laws,
codes, and procedures.

The recommendations and information contained herein are
based on Westinghouse experience and judgement, but should

Effective May, 1989 Supersedes |.L. 29-851 dated March, 1988

1L 29-851-A

not be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. |f anylquestions arise,
contact Westinghouse Electric Corporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 500 Trip, Unitgillustrated in Fig. 1, is a micro-
processor based typg trip stiitable for use in type SPB Systems
Pow-R circuit breakergyand types DS and DSL low voltage AC
power circuit breakers ‘and Series C® R-Frame molded case
circuit breakers!

The trip unitiprovides true RMS current sensing for proper
correlation” withaithermal characteristics of conductors and
equipment. Interchangeable rating plugs are provided to estab-
lish the‘eentinuous current rating of each circuit breaker.

TheyDigitrip RMS 500 Trip Unit is completely self-contained
and, when’the circuit breaker is closed, requires no external
control power to operate its protection systems. It operates
from current signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 500 Trip Unit is available in six optional pro-
tection models. Each trip unit may be equipped with a maxi-
mum of five phase and two ground (time-current) adjustments
to meet specific application requirements. These protection
models include the following types which are further illus-
trated in the nameplate examples shown in Fig. 2.

Figure Type Protection Identifier
2.1 Long Time/lnstantaneous (L
2.2 Long Time/Short Time (LS)
23 Long Time/Short Time/lnstantaneous (LSI)
24 Long Time/Instantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
1.2 Information

Red LED indicators are provided on the face of the trip unit
to indicate the mode of an automatic trip operation. A bat-

tery is provided to maintain the mode of trip LED indication
following an automatic trip operation.

Green LEDs are provided to indicate the operational status of
the trip unit and the status of the back-up battery mounted in
the rating plug.

1.3 Testing

An integral test panel, including a test selector switch and test
and reset pushbuttons, is provided to test the circuit breaker
in either a “Trip” or “No-Trip"” test mode under qualified
conditions.

2.0 UL Listed Devices
Digitrip RMS 500 Trip Units are listed by the Underwriters

Laboratories, Inc. for use in types SPB, DS and DSL and
Series C R-Frame circuit breakers under UL File E7819.
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3.0 Principle of Operation
3.1 General

The Digitrip RMS 500 Trip Unit provides three basic functions:
Protection, Information and Testing. A typical trip unit and
rating plug are illustrated in Fig. 1. Individual product instruc-
tion leaflets referenced in Sections 9.1 and 9.2 illustrate typical
Digitrip RMS Trip Units installed in specific breakers.

The trip unit uses the INTEL MCS-51 family of microcomputers
to perform its numeric and logic functions. The principle of
operation can best be described by referring to the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 500 Trip Unit all required sensing and
tripping power to operate its protection function is derived
from the current sensors in the circuit breaker. The secondary
current signals from these sensors provide the correct mag-
nitude of current for protection functions as well as tripping
power during normal circuit breaker operating periods. Using
these current signals in the protection function, analog volt-
ages are developed across various calibrating resistors
including:

1) Phase current
2) Ground fault current (when supplied)
3) Rating plug

The resulting analog voltages are multiplexed into an analog-
to-digital converter and the output data fed into the microcom-
puter chip along the data bus.

The microcomputer, in cyclic fashion, repeatedly scans the
resultant voltage values across each calibrating resistor and

enters these values into its RAM or Read/Write Memory. This
data, which is used to calculate true RMS current values, is
repeatedly compared with the pre-set protection function pick-
up settings and other operating data stored in the ROM or
Read Only Memory. The microcomputer software program is
then used, in decision tree fashion, to initiate protection’func-
tions including tripping actions through thegoew energy flux
transfer trip coil in the circuit breaker.

3.2 Trip and Operation Indicators

Red colored LEDs, as shown in Figst'1 andy2, indicate on the
face of the trip unit the mode of tripfof any automatic trip
operation. Asindicated in Fig. 2, edach,LEDjis'strategically located
in the related segment of the time-current curve depicted on
the face of the trip unit. The made of trip is identified by the
segment of the time-currentieurve‘inwhich the LED is turned
"On". Following an automatic tripoperation, a back-up battery,
as indicated in Figs. 3 andi6, is provided to supply power to
the LEDs. A green colored battery check LED and a test push-
button as shown in(Figs. Mand 6, are provided to check the
status of the battery:

A trip reset pushbuttony,as shown in Fig. 1, is provided to turn
“Off" the(LEDs,following a trip operation.

A greencoloredyLED, as shown in Fig. 1, indicates the oper-
ational sstatus, of the trip unit. Once the load current through
the cireuit breaker exceeds approximately 20% of the frame or
sensor rating, the green LED will flash “On* and “Off" once
egchsecond. A flashinggreen LED is an indication of a properly
operating“trip unit.
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3.3 Test Provisions

An integral test panel, including a test selector switch and test
and reset pushbuttons, is provided to test the circuit breaker
in either a TRIP or NO-TRIP test mode under qualified condi-
tions. See Section 5.

For bench testing of the trip unit alone or of the trip unit while
itis installed in the circuit breaker, an optional Auxiliary Power
Module (Cat. No. PRTAAPM) as shown in Fig. 7 is available.
This Auxiliary Power Module, which operates from a separate
120 Vac supply, may also be used when a drawout type circuit
breaker is in any of its four cell positions, i.e., “Connected”,
"“Test”, "Disconnected” and ‘Withdrawn’’ (or "Removed.”)

3.4 Making Current Release (Discriminator)

When the DIGITRIP RMS 500 Trip Unit is not equipped with an
adjustable instantaneous protection setting, i.e., types LS or
LSG, a making current release (or discriminator) circuit is pro-
vided. This circuit will prevent the circuit breaker from being
closed and latched-in on a faulted circuit. The non-adjustable
release is pre-set at eleven (11) times the installed rating plug
ampere rating (Ip).

The making current release is armed only for the first ten (10)
cycles following an initial circuit breaker closing operation with
aload current exceeding approximately 20% ofthe circuit breaker
frame or sensor rating. Should the load current through the
circuit breaker drop to a value less than this, the release will
re-arm. The release, once armed, will remain armed until the
load current passing through the circuit breaker exceeds
approximately 20% for 10 cycles. Any trip operationginitiated
by the making current release will trip the circdit breaker
instantaneously.

35 Instantaneous Override

In addition, when the Digitrip RMS 500 Trip Unit is notiequipped
with an adjustable instantaneous setting, i.e., types LS or LSG,
a high-set non-adjustable instantaneous override trip circuit is
provided. This high level tripping action is pre-set to a specific
value that reflects the short time withstand rating of the circuit
breaker in which the trip unit is installedgSpecific values vary
between circuit breaker type§yandiratings. For specific infor-
mation, refer to the supplementary,leafiets and/or time-current
curves referenced in Sectionsg9.1 and 9.2.

3.6 Zone Interlocking

As indicated in the block diagram in Fig. 3, zone interlock sig-
nals are provided. ForiRigitrip' RMS 500 Trip Units equipped
with either groundgfault ormshort time protection functions or
both, separate zane interlocking circuits are provided. When
utilized, these input/output signals must be connected in the
ultimate equjpmentassembly in line with details provided with
the specific/circuitibreaker connection diagrams supplied with
the cig€uit breaker and referenced in Sections 9.1 and 9.2. Sim-
ilarly, ifthez oneiinterlocking function is chosen notto be used,
defeatericonnections on each circuit must be added as illus-
trated,in the same referenced diagrams.

4.0 Protection Settings

4.1 General

Prior to placing any circuit breaker in operation, all available
protection settings should be set using values as recom-

mended by the specifying engineer responsible for the instal-
lation. The number of settings that must be made will be a
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factor of the protection model supplied as illustrated in Figs.
2.1 through 2.6. Each settings is made with an eight position
rotary switch using a small screwdriver. The selected setting
foreach adjustment will appear in the small rectangular open-
ing as illustrated in Fig. 1.

The installed rating plug establishes the maximum continuous
current rating of the circuit breaker. All current pick-up settings
in the protection module are defined in per unit multiples of
the ampere rating (I) of the installed rating plug.

Toillustrate the portion of the protection curve being adjusted,
simulated Time-Current curves are pictured on the face of the
trip unit. The particular setting to be adjusted is located in close
proximity to its portion of the simulated Time-Current curve.
Should an automatic trip occur as a result of a fault current
exceeding the pre-selected value in this portion of the Time-
Current curve, the red LED shown in this segment of the sim-
ulated Time-Current curve will turn “ON"’.

The available settings, along with the illustrated effect of
changing the settings, are given in Figs. 4.1 through 4.7.

4.2 Long Delay Settings

Eight (8) available settings, as illustrated in Fig. 4.1, range from
0.5 to 1.0 (Ip). Each setting is expressed as a multiple of the
maximum ampere rating (I) of the installed rating plug.

4.3 Long Delay Time Settings

Eight (8) available settings, as illustrated in Fig. 4.2, range from
2 to 24 seconds. These settings represent total clearing times
at a current value equal to six (6) times the installed rating
plug ampere rating (Ip).

4.4 Short Delay Pick-Up Settings

Asillustrated in Fig. 4.3, eight (8) available settings range from
2 to 6 (l,) with two variable settings of S1 and S2. These/var-
iable settings depend upon the type of circuit breakemin which
the trip unit is installed. Specific information on these settings
is given in the supplemental instruction leaflet referenced in
Sections 9.1 and 9.2 that is supplied with the‘circuitibreaker.
Specific information is also shown on the rating plug and on
the applicable time-current curve.

4.5 Short Delay Time Settings

As illustrated in Fig. 4.4, two differenticurve configurations are
possible, i.e., flat or I’t response.glhe“¢onfiguration selected
will be a factor of the type offselective coordination being
developed. The I2t responge will\provide a longer time delay
in the low-end of the short delay‘pick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0.3))0.4, 0.5 séc.) and three 12t (0.1, 0.3, 0.5
sec.) response time delay:settings are provided. The | response
settings are identified by the suffix asterisk (*) that appears in
the setting viewing window. The |t response is applicable only
up to eight (8) times the ampere rating of the installed rating
plug (In). After this value is exceeded, the It response config-
uration reverts to a flat response.

4.6 Instantaneous Pick-up Settings

As illustrated‘in Fig. 4.5, eight (8) available settings range from
2 tal6y(l Jwith two variable settings M1 and M2. These variable
settings ‘depend upon the type of circuit breaker in which the
tripaunit is installed. Specific information on these settings is
given in'the supplemental instruction leaflet referenced in Sec-
tions 9.1 and 9.2 that is supplied with the circuit breaker. Spe-

cific information is also shown on the rating plug and on the
applicable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 4.6, eight (8) available settings aredgiven
in alphabetical notations from A to K. (There.is no G’ nota-
tion). Specific setting values are a function” of4the installed
rating plug. In general, the pick-up settings ‘rarige from 0.25 to
1.0 times the ampere rating (l,) of the installedssating plug up
to a maximum pick-up value of 1200 AgHowever, in the lower
ampere rating plug values, an errof factor can occur in the
Digitrip RMS 500 Trip Unit since it is completely self-powered
using only the input from the installed cufrent sensors. Refer
to Table 1, Note 2 for additional infarsnation.

Specific current pick-up valliesyare tabulated in Table 1 and on
the ground fault Time-Current cusve of the applicable circuit
breaker. Under primary injection test conditions, when the
external auxiliary powerimodule shown in Fig. 7 is used, the
tabulated values should be inteffect. The tabulated values shown
in Table 1 are‘based on the use of a residual current sensing
scheme with the,same rated current sensor in all phase and
neutral conductors. Refer to the applicable supplemental cir-
cuit breakerinstruction leaflet for values applicable to alternate
sensing, schemes.

4.8 Ground)Fault Time Delay Settings

As illustrated in Fig. 4.7, two different curve configurations are
posSible, i'e., flat or It response. The configuration selected
will betayfactor of the type of selective coordination being
developed. The |2t response will provide a longer time delay
in theslow-end of the ground fault pick-up range than will the
flat response setting.

Table 1 — Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
A® B® Cc® D® E®@ F H K
100 25 30 35 40 50 60 75 100
200 50 60 70 80 100 120 150 | 200
250 63 75 88 100 125 150 188 | 250
300 75 90 105 120 150 180 | 225 | 300

400 100 120 140 160 200 240 | 300 } 400

600 150 180 210 240 300 360 | 450 | 600

800 200 240 280 320 400 480 | 600 | 800
1000 250 300 350 400 500 600 750 | 1000
1200 300 360 420 480 600 720 | 900 } 1200
1600 400 480 560 640 800 960 {1200 | 1200
2000 500 600 700 800 1000 1200 (1200 |} 1200
2400 600 720 840 960 1200 1200 (1200 | 1200
2500 625 750 875 1000 1200 1200 (1200 | 1200
3000 750 900 1050 1200 1200 1200 (1200 | 1200
3200 800 960 1120 1200 1200 1200 | 1200 | 1200
4000 § 1000 1200 1200 1200 1200 1200 (1200 f1200
5000 | 1200 1200 1200 1200 1200 1200 (1200 {1200

INSTALLED RATING PLUG (AMPERES) I,®

® Tolerances on pickup levels are +10% of values shown in chart.

® Ground fault pickup levels shown are nominal values when tested
with external control power present. Without external control
power such as is the case with the Digitrip RMS 500, ground
pickup levels may exceed these values up to the E setting of that
particular rating plug.

® Refer to Type DS, Type SPB or Series C R-Frame supplemental
instruction leaflets given in Section 9 for list of available rating
plugs with each type circuit breaker.
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Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and three Pt (0.1, 0.3,"®:5
sec.) response time delay settings are provided. The |2t response
settings are identified by the suffix asterisk (*) that appe@rsjin
the setting viewing window. The |2t response is applicable only:
up to 0.625 times the ampere rating of the installed rating plug
(In). Beyond this value, the I°t response configuration rexerts
to a flat response.

5.0 Integral Test Panel — Test Proceduré
5.1 General

As illustrated in Figs. 1 and 5, an integral'test panel is provided
to test the Digitrip RMS 500 Trip Unit.

Adequate no-trip settings are prgvided to insure that the trip
unit is operational without grippingsthecircuit breaker.

CAUTION

THE TRIPPING OFACIRCUIT BREAKER UNDER “TEST
CONDITIONS” WHIEEWITAS IN SERVICE AND CAR-
RYING LOAD CURRENT,WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECOMMENDED.

ANY SUCH TRIPPING OPERATION WILL CAUSE DIS-
RUPTION OF SERVICE AND POSSIBLE PERSONAL
INJURY, RESULTING FROM UNNECESSARY
SWITCHING OF CONNECTED EQUIPMENT.

TESTING OF A CIRCUIT BREAKER THAT RESULTS
IN\THE'TRIPPING OF THE CIRCUIT BREAKER SHOULD
BE DONE ONLY WITH THE CIRCUIT BREAKER IN THE
“TEST"” OR “DISCONNECTED"” CELL POSITIONS OR
WHILE THE CIRCUIT BREAKER ISON ATEST BENCH.

In 6T and GFT Available Settings
Test Amps ® Phase Current With Trip
[e1] 1n 6T (6 1)

Phase IE?urrent Without Trip
@ 1,2,3,8and 10 (1)

® Ground Current V\nth Trip

Test O ® GFT

Ground€urrentWithout Trip
Trip [} GF
Reset ©

NOTES:

® See write-upifor in-service
test trip limitations.

® Trjp unitireset required
follewing-all"automatic trip
and testoperations.

@ Jest operation begins with
release’ of pushbutton.

Fig. 5 Integral Test Panel

To preserve theéyprimary protection function of the trip unit,
all in-service testinglunden*Trip” or ““No-Trip" conditions must
be done at load cutrentyvalues no greater than 40% of the plug
rating (In){ Any, attempt to conduct in-service testing above
this value willjbe *automatically aborted by the trip unit.

Since the Digitrip RMS 500 Trip Unit is completely self-pow-
ered using energy derived from the current sensors installed
in the circuit breaker, all in-service tests conducted should be
copducted with the auxiliary control power module, shown in
Fig. 74 plugged into the trip unit. This action will avoid oper-
ational difficulties caused by load current levels that are too
low to"operate the trip unit.

5.2 When To Test

Tests can be conducted with the breaker in the ‘“connected”’
cell position while carrying load current. However, as stated
in the caution note in Section 5.1, good practice will limit circuit
breaker in-service "trip tests”’, where required, to maintenance
periods during times of minimum load conditions. Testing,
prior to start-up can best be accomplished with the breaker
out of its cell orinthe “Test”’, “’‘Disconnected’’ or “’Withdrawn’’
(or Removed) cell positions.

Note: Since time-current settings are based on desired
system coordination and protection schemes, the
protection settings selected and preset under Section
4.0 above should not be altered during or as a part
of any routine test sequence.

5.3 Test Provision

As indicated in Fig. 5, six different test settings (1, 2, 3, 6T, 8
and 10X Iy) are available for testing the phase elements of the
trip unit and two (GF, GFT) are provided for testing the ground
elements. One setting under each test mode (6 T and GFT) will
initiate a tripping action of the circuit breaker.

With appropriate pre-set selections of the phase protection
settings, an ample range of settings under the “No Trip” con-
dition are available to test the long time, short time and instan-
taneous trip settings without tripping the circuit breaker.

Inthe “GF" test position, the amount of test current is adequate
to prove the operating condition of the trip unit without tripping
the circuit breaker. This is not to be construed as a calibration

*No abort signal will occur for tests conducted unless the cur-
rent breaker is carrying load current.



test. The value of the simulated test current is 1.0 per unit of
the rating plug value.

5.4 Mode of Conducting Tests

5.4.1 Control Power

Install the Auxiliary Power Module (Cat. No. PRTAAPM) to
insure control power is available for testing.

5.4.2 By Not Tripping the Breaker

—_

. Should the circuit breaker be in the cell “Connected” position
and carrying load current, make sure that the circuit breaker
is carrying no more than 40% of the plug ampere rating ().

2. Place the test selector switch in one of the six “No Trip” test
settings, i.e., 1, 2, 3, 8, 10, or GF.

3. Depress the "“Test” pushbutton and release it — the test is
initiated when the pushbutton is released.

4. Should any of the various protection settings be less than
the selected “No Trip” test value, then the LED related to
that function will turn on signifying successful completion
of the test action. Note: For long delay tests there will be
some period of time between start of test and LED turn
"ON".

5. Reset the trip unit by depressing and releasing the "“Tsip
Reset”” pushbutton. All LEDs turned “ON"’ by the “No Trip”
test action should turn ""OFF".

Should an actual overload or fault condition occur ddring an
in-service, “No Trip Test” sequence, the protection function
will override the test function, and the circuit breaker will trip
automatically as pre-programmed with the various Time-Cur-
rent settings.

Note: The “Trip Reset” pushbutten may be depressed
at any time. However, should'a testinitiated via the
integral test panel be in pregressyit would be aborted.

A test initiated via thegntegral test panel may be
aborted at any time by deptessing the “Trip Reset”
pushbutton.

5.4.3 By Tripping the Breaker

1. Make sure that he, circuit'breaker is carrying no more than
40% of the plug ampere rating (Ip).

2. Place the t@st, seleector switch in one of the two “Trip” test
settings,/i.e./6Thor GFT.

3. Depress, theiTest” pushbutton and release it — the test is
initiated when the pushbutton is released.

4. Shouldiany of the various protection settings be less than
the'selected "“Trip” test value, the circuit breaker will trip
and the LED related to thatfunction will turn “ON" following
the'test action.

5.“Reset the trip unit by depressing and releasing the “Trip
Reset” pushbutton. All LEDs turned “ON" resulting from
the “Trip” test action should turn “OFF".

Circuit
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Plug
Identification
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Cover Closed Battery

Check
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Battery,
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LED

Pins
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Cover
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Cover Open and

Battery Installed
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Settings
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Battery Removed

Polarity
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Fig. 6 Typical Rating Plug
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Fig. 7 Auxiliary Power Module

6. Reset and reclose the circuit breaker following established
operating procedures.

6.0 Back-up Battery

6.1 General

As indicated in Figs. 3 and 6, a back-up battery is provided to
maintain the mode of trip LED indication in the Digitrip RMS
500 Trip Unit. The back-up battery is located in the rating plug
along with a battery check pushbutton and a green battery
check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The ready.
status of the battery can be checked at any time by depressing
the battery check pushbutton and observing the “On" condi¥
tion of the battery check LED as shownin Fig. 6.1. If the battery
check LED does not turn “ON", replace the battery.

6.3 Battery Replacement

Should the battery require replacement, it can begeasily,replaced
from the front of the trip unit by lowering theshinged cover of
the rating plug as shown in Fig. 6.2. The battery can then be
removed by pulling the battery tab as showntin, Fig. 6.3.

Note: The battery can be replaced"at anyitime with
the circuit breaker in service without{affecting the
operation of the circuit breakertand its protection
function.

The replacement battery should'be the same type or equiva-
lent. Acceptable 3.0 voltdithiumibatteries may be obtained from
the following compani€s under theiptype designation indicated:

Company Model
Varta Batteries,jinc. CR 1/3N
150 Clarbrook Road
Elmsford, N.Y. 10523
Duracell DL 1/3N
South Broadway
Tangtown, N.Y. 10591
(914)°691-7000
Union Carbide Corp. 2L-76BP

Battery Products Div.
Eveready

39 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548

CAUTION

CARE SHOULD'BE EXERCISED WHEN REPLACING A
BATTERY TOUWNSURE THAT THE CORRECT POLAR-
ITIESTAREROBSERVED. POLARITY MARKINGS ARE
SHOWN'QN THE RATING PLUG WHEN THE HINGED
COVER,ISOPENASINDICATED IN FIGS. 6.2 AND 6.3.

7.0 Auxiliary Power Module

The Auxiliary Power Module (Cat. No. PRTAAPM), illustrated
intFig. 7,/is an encapsulated power supply that requires a 120
Vac inpdt at either 50 or 60 Hz. It provides an output of 32 Vdc
(nominal 40 Vdc open circuit) which can be used for testing a
Digitrip RMS 500 Trip Unit.

When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 500 Trip Unit can be conveniently
set and tested while the circuit breaker is out of its cell or in
its cell in the “"Disconnect” or “Withdrawn’’ positions using
the Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique plug-
in connector suitable only for plugging into the keyed recep-
tacle of a Digitrip RMS Trip Unit. This prohibits the possible
use of an incorrect, but similar, type power module. The loca-
tion of the keyed receptacle for the auxiliary power module is
shown in Fig. 1.

8.0 Rating Plug

The rating plugs, as illustrated in Figs. 1 and 6, are used to
establish the continuous ampere rating of the related circuit
breaker. All pick-up settings of the protection functions of the
trip unit, i.e., long delay, short delay, instantaneous and ground
fault are selected as a multiple of the rating plug rating (Ip).

Different types and ratings are available to match the desired
ampere rating and type of circuit breaker into which the trip
unit is to be installed. Also, since the rating plugs are frequency
sensitive, specific types are available for 50 or 60 Hz system
applications.

Complete catalog descriptions of all available rating plugs are
given in the applicable circuit breaker supplementary instruc-
tion leaflets. References to these documents are given in Sec-
tions 9.1 and 9.2.




9.0 References

9.1 Type DS Low Voltage AC Power Circuit Breakers

I.B. 33-790-IF Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

I.B. 33-790-IF  Section 8A Supplement Circuit Breaker

Supplement  Automatic Tripping System When Using

No. 1 Digitrip RMS Trip Assembly

SC-4280-87 Typical Time-Current Characteristic Curve
(LI) for Type DS Circuit Breakers

SC-4281-87 Typical Time-Current Characteristic Curve
(LS) for Type DS Circuit Breakers

SC-4279-87 Typical Time-Current Characteristic Curve
(G) for Type DS Circuit Breakers

508B508 Connection Diagram for Type DS Circuit

Breakers

9.2 Type SPB Systems Pow-R Breakers

I.L. 29-801 Instruction for the Systems Pow-R Breaker
and Drawout Mechanism

I.L. 29-855 Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly

SC-4283-87 Typical Time-Current Characteristic Glrve
(L) for Type SPB Systems Pow-R Breaker

SC-4284-87 Typical Time-Current Characteristic Curve
(LS) for Type SPB Systems Pow-RBreaker

SC-4282-87 Typical Time-Current Charactgristici€urve
(G) for Type SPB Systems Pow-R Breaker

I.S. 15545 SPB Master Connection Diagram using

Digitrip RMS Trip Assemblies

9.3 Digitrip RMS Trip Assemblies

I.L. 29-851 Instructions for Digitrip RMS 500 Trip Unit
I.L. 29-852 Instructions for Digitrip RMS 600 Trip Unit
I.L. 29-853 Instructions for Digitkip RMS 700 Trip Unit
I.L. 29-854 Instructions fép, Digitrip RMS 800 Trip Unit

9.4 Series C R-Frame Molded Case Circuit Breakers

29-106 Frame Book

29-107 Frame Instrugtion Leaflet

29-707 Supplementfinstructions for Series C R-
Frame“used with the Digitrip RMS Trip
Assembly

SC-4582-89 Typical Time-Current Characteristic Curve
(L1) for Type RD Circuit Breakers

SC-4583-89 Typical Time-Current Characteristic Curve
(LS) for Type RD Circuit Breakers

SC-4584-89 Typical Time-Current Characteristic Curve
(G) for Type RD Circuit Breakers

bL. 29C709 Master Connection Diagram for Series C

R-Frame Circuit Breaker with Digitrip RMS

11



12

ghouse Electric Corporation

istribution and Control Business Unit
trical Components Division
ittsburgh, PA 15220

Style No. 6615C96H01



Instructions for
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WARNING

DO NOT AFTEMRT TOINSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM“CONTACT "WITH ENERGIZED EQUIPMENT.
ALWAYS "VERIEY THAT NO VOLTAGE IS PRESENT
BEFORE PROCEEDING WITH THE TASK, AND
ALWAYS FOLLOW GENERALLY ACCEPTED SAFETY
PROCEDURES. THE WESTINGHOUSE ELECTRIC
CORPORATION IS NOT LIABLE FOR THE MISAPPLI-
CATION OR MISINSTALLATION OF ITS PRODUCTS.

The user is cautioned to observe all recommendations, warn-
ingsiand cautions relating to the safety of personnel and equip-
ment, as well as all general and local health and safety laws,
codes, and procedures.

The recommendations and information contained herein are
based on Westinghouse experience and judgement, but should

Effective May, 1989 Supersedes |.L. 29-851 dated March, 1988

I.L. 29-851-A

not be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If any questions arise,
contact Westinghouse Electric Cofporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 500 TripgUnit;illustrated in Fig. 1, is a micro-
processor based type@trip suitable for use in type SPB Systems
Pow-R circuit breakerstand#ypes DS and DSL low voltage AC
power circuit breakers and Series C® R-Frame molded case
circuit breakersy

The trip unit previdés true RMS current sensing for proper
correlation, with {thermal characteristics of conductors and
equipment. Interchangeable rating plugs are provided to estab-
lish the, comtinuous current rating of each circuit breaker.

The Digitrip RMS 500 Trip Unit is completely self-contained
andiwhen the circuit breaker is closed, requires no external
controljpower to operate its protection systems. It operates
fromgeurrent signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 500 Trip Unit is available in six optional pro-
tection models. Each trip unit may be equipped with a maxi-
mum of five phase and two ground (time-current) adjustments
to meet specific application requirements. These protection
models include the following types which are further illus-
trated in the nameplate examples shown in Fig. 2.

Figure Type Protection Identifier
2.1 Long Time/Instantaneous (L1)
2.2 Long Time/Short Time (LS)
2.3 Long Time/Short Time/Instantaneous (LS
2.4 Long Time/Instantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
1.2 Information

Red LED indicators are provided on the face of the trip unit
to indicate the mode of an automatic trip operation. A bat-

tery is provided to maintain the mode of trip LED indication
following an automatic trip operation.

Green LEDs are provided to indicate the operational status of
the trip unit and the status of the back-up battery mounted in
the rating plug.

1.3 Testing

An integral test panel, including a test selector switch and test
and reset pushbuttons, is provided to test the circuit breaker
in either a "Trip” or “No-Trip"” test mode under qualified
conditions.

2.0 UL Listed Devices
Digitrip RMS 500 Trip Units are listed by the Underwriters

Laboratories, Inc. for use in types SPB, DS and DSL and
Series C R-Frame circuit breakers under UL File E7819.
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3.0 Principle of Operation
3.1 General

The Digitrip RMS 500 Trip Unit provides three basic functions:
Protection, Information and Testing. A typical trip unit and
rating plug are illustrated in Fig. 1. Individual product instruc-
tion leaflets referenced in Sections 9.1 and 9.2 illustrate typical
Digitrip RMS Trip Units installed in specific breakers.

The trip unit uses the INTEL MCS-51 family of microcomputers
to perform its numeric and logic functions. The principle of
operation can best be described by referring to the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 500 Trip Unit all required sensing and
tripping power to operate its protection function is derived
from the current sensors in the circuit breaker. The secondary
current signals from these sensors provide the correct mag-
nitude of current for protection functions as well as tripping
power during normal circuit breaker operating periods. Using
these current signals in the protection function, analog volt-
ages are developed across various calibrating resistors
including:

1) Phase current
2) Ground fault current (when supplied)
3) Rating plug

The resulting analog voltages are multiplexed into an analog-
to-digital converter and the output data fed into the microcom-
puter chip along the data bus.

The microcomputer, in cyclic fashion, repeatedly scans the
resultant voltage values across each calibrating resistor and

enters these values into its RAM or Read/Write Memory; This
data, which is used to calculate true RMS current valuesy,is
repeatedly compared with the pre-set protection function pick-
up settings and other operating data stored in the ROM or
Read Only Memory. The microcomputer software program is
then used, in decision tree fashion, to initiate protectiorifunc-
tions including tripping actions through theglow energy flux
transfer trip coil in the circuit breaker.

3.2 Trip and Operation Indicators

Red colored LEDs, as shown in Figs{1 and)2, indicate on the
face of the trip unit the mode of trip/of any automatic trip
operation. Asindicated in Fig. 2, each)LEDlis’strategically located
in the related segment of the time-current curve depicted on
the face of the trip unit. The mode of/trip is identified by the
segment of the time-current®@urve iR"which the LED is turned
"On". Following an automatic tripleperation, a back-up battery,
as indicated in Figs. 3 and'§, is provided to supply power to
the LEDs. A green colored battery check LED and a test push-
button as shown in Figs. 17and 6, are provided to check the
status of the battery.

A trip reset pushbuttonpas shown in Fig. 1, is provided to turn
"Off"” the4CEDsyfollowing a trip operation.

A green‘¢olorediLED, as shown in Fig. 1, indicates the oper-
ational status,of, the trip unit. Once the load current through
the cir¢uit breaker exceeds approximately 20% of the frame or
sensor rating, the green LED will flash “On’ and "Off" once
each second.’Aflashing green LED is anindication of a properly
operatingrip unit.
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3.3 Test Provisions

An integral test panel, including a test selector switch and test
and reset pushbuttons, is provided to test the circuit breaker
in either a TRIP or NO-TRIP test mode under qualified condi-
tions. See Section 5.

For bench testing of the trip unit alone or of the trip unit while
itis installed in the circuit breaker, an optional Auxiliary Power
Module (Cat. No. PRTAAPM) as shown in Fig. 7 is available.
This Auxiliary Power Module, which operates from a separate
120 Vac supply, may also be used when a drawout type circuit
breaker is in any of its four cell positions, i.e., “Connected"’,
"Test"”, ""Disconnected’’ and "Withdrawn’’ (or "Removed.”’)

3.4 Making Current Release (Discriminator)

When the DIGITRIP RMS 500 Trip Unit is not equipped with an
adjustable instantaneous protection setting, i.e., types LS or
LSG, a making current release (or discriminator) circuit is pro-
vided. This circuit will prevent the circuit breaker from being
closed and latched-in on a faulted circuit. The non-adjustable
release is pre-set at eleven (11) times the installed rating plug
ampere rating (Ip).

The making current release is armed only for the first ten (10)
cycles following an initial circuit breaker closing operation with
aload current exceeding approximately 20% of the circuit breaker
frame or sensor rating. Should the load current through the
circuit breaker drop to a value less than this, the release will
re-arm. The release, once armed, will remain armed until the
load current passing through the circuit breaker exceeds
approximately 20% for 10 cycles. Any trip operation initiated
by the making current release will trip the cirguit breaker
instantaneously.

3.5 Instantaneous Override

In addition, when the Digitrip RMS 500 Trip Unit is not equipped
with an adjustable instantaneous setting, i.e., types LS or LSG,
a high-set non-adjustable instantaneous override trip circuit is
provided. This high level tripping action is pre-set to a specific
value that reflects the short time with§tand rating of the circuit
breaker in which the trip unit,is installed:- Specific values vary
between circuit breaker typestand-ratings. For specific infor-
mation, refer to the supplementaryleaflets and/or time-current
curves referenced in Sections9:1 and 9.2.

3.6 Zone Interlocking

As indicated in the bleck diagram in Fig. 3, zone interlock sig-
nals are provided. For‘Bigitrip RMS 500 Trip Units equipped
with either ground fault or'short time protection functions or
both, separate zone inteplocking circuits are provided. When
utilized, these_ input/output signals must be connected in the
ultimate equipment assembly in line with details provided with
the spgecific cirguitibreaker connection diagrams supplied with
the circuit breakerand referenced in Sections 9.1 and 9.2. Sim-
ilarly, ifthelzoneinterlocking function is chosen notto be used,
defeater connections on each circuit must be added as illus-
trateduin,the same referenced diagrams.

4.0 Protection Settings

4.1 General

Prior to placing any circuit breaker in operation, all available
protection settings should be set using values as recom-

mended by the specifying engineer responsible for the instal-
lation. The number of settings that must be made will be a
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factor of the protection model supplied as illustrated in Figs.
2.1 through 2.6. Each settings is made with an eight position
rotary switch using a small screwdriver. The selected setting
for each adjustment will appear in the small rectangular open-
ing as illustrated in Fig. 1.

The installed rating plug establishes the maximum continuous
current rating of the circuit breaker. All current pick-up settings
in the protection module are defined in per unit multiples of
the ampere rating () of the installed rating plug.

To illustrate the portion of the protection curve being adjusted,
simulated Time-Current curves are pictured on the face of the
trip unit. The particular setting to be adjusted is located in close
proximity to its portion of the simulated Time-Current curve.
Should an automatic trip occur as a result of a fault current
exceeding the pre-selected value in this portion of the Time-
Current curve, the red LED shown in this segment of the sim-
ulated Time-Current curve will turn “ON".

The available settings, along with the illustrated effect of
changing the settings, are given in Figs. 4.1 through 4.7.

4.2 Long Delay Settings

Eight (8) available settings, as illustrated in Fig. 4.1, range from
0.5 to 1.0 (In). Each setting is expressed as a multiple of the
maximum ampere rating () of the installed rating plug.

4.3 Long Delay Time Settings

Eight (8) available settings, as illustrated in Fig. 4.2, range from
2 to 24 seconds. These settings represent total clearing times
at a current value equal to six (6) times the installed rating
plug ampere rating (Ip).

4.4 Short Delay Pick-Up Settings

As illustrated in Fig. 4.3, eight (8) available settings range ffom
2 to 6 (In) with two variable settings of S1 and S2. These var-
iable settings depend upon the type of circuit breaker iffwhich
the trip unit is installed. Specific information on these settings
is given in the supplemental instruction leaflet referenced4n
Sections 9.1 and 9.2 that is supplied with the circuitybreaker.
Specific information is also shown on the rating plug and on
the applicable time-current curve.

4.5 Short Delay Time Settings

As illustrated in Fig. 4.4, two different curve,configurations are
possible, i.e., flat or I’t response. Thé“Gonfiguration selected
will be a factor of the type of selective {€oordination being
developed. The I’t response will, provide @ longer time delay
in the low-end of the shortfdelayipick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0.3, 0.4,70!5 secd) and three 12t (0.1, 0.3, 0.5
sec.) response time delay settingsfare provided. The 12t response
settings are identified by the suffix asterisk (*) that appears in
the setting viewing window. The I*t response is applicable only
up to eight (8) times the ampere rating of the installed rating
plug (In). After this value is exceeded, the 12t response config-
uration reverts to'a flat response.

4.6 Instantaneous'Pick-up Settings

As illustrated in Fig. 4.5, eight (8) available settings range from
2to 6 (Iy)Withitwo variable settings M1 and M2. These variable
settings depend upon the type of circuit breaker in which the
tripjunitiisiinstalled. Specific information on these settings is
givenjin the supplemental instruction leaflet referenced in Sec-
tionsi9.1 and 9.2 that is supplied with the circuit breaker. Spe-

cific information is also shown on the rating plug and on the
applicable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 4.6, eight (8) available settings are given
in alphabetical notations from A to K. (There isg@ ‘G"” nota-
tion). Specific setting values are a function of thé€"installed
rating plug. In general, the pick-up settings‘tangefrom 0.25 to
1.0 times the ampere rating (l,) of the installedyating plug up
to a maximum pick-up value of 1200 A. Howiever,'in the lower
ampere rating plug values, an error factog canyoccur in the
Digitrip RMS 500 Trip Unit since it is completely self-powered
using only the input from the installedieurrent sensors. Refer
to Table 1, Note 2 for additional ipformatien.

Specific current pick-up values aretabulated in Table 1 and on
the ground fault Time-Currént,curve“of the applicable circuit
breaker. Under primary imjection, test conditions, when the
external auxiliary powef module shown in Fig. 7 is used, the
tabulated values should be in'effect. The tabulated values shown
in Table 1 are based“on theyuse of a residual current sensing
scheme with the same rated current sensor in all phase and
neutral conddéters. Refer to the applicable supplemental cir-
cuit breaker instpuctiomleaflet for values applicable to alternate
sensing schemes:

4.8 Ground Fault’'Time Delay Settings

As illustratediin Fig. 4.7, two different curve configurations are
possible, ie., flat or I’t response. The configuration selected
will be a factor of the type of selective coordination being
developed.{The 12t response will provide a longer time delay
in the low-end of the ground fault pick-up range than will the
flat response setting.

Table 1 — Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
AR B® C®@ D® E® F H K
100 25 30 35 40 50 60 75 100
200 50 60 70 80 100 120 | 150 | 200
250 63 75 88 100 125 150 | 188 | 250
300 75 90 105 120 150 180 225 | 300

400 100 120 140 160 200 240 300 | 400

600 150 180 210 240 300 360 450 | 600

800 200 240 280 320 400 480 | 600 | 800
1000 250 300 350 400 500 600 | 750 | 1000
1200 300 360 420 480 600 720 | 900 } 1200
1600 400 480 560 640 800 960 | 1200 | 1200
2000 500 600 700 800 1000 1200 | 1200 (1200
2400 600 720 840 960 1200 1200 (1200 |1200
2500 625 750 875 1000 1200 1200 | 1200 | 1200
3000 750 900 1050 1200 1200 1200 (1200 | 1200
3200 800 960 1120 1200 1200 1200 (1200 | 1200
4000 | 1000 1200 1200 1200 1200 1200 (1200 | 1200
5000 | 1200 1200 1200 1200 1200 1200 (1200 | 1200

INSTALLED RATING PLUG (AMPERES) |, ®

@ Tolerances on pickup levels are +10% of values shown in chart.

® Ground fault pickup levels shown are nominal values when tested
with external control power present. Without external control
power such as is the case with the Digitrip RMS 500, ground
pickup levels may exceed these values up to the E setting of that
particular rating plug.

® Refer to Type DS, Type SPB or Series C R-Frame supplemental
instruction leaflets given in Section 9 for list of available rating
plugs with each type circuit breaker.
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Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and three Pt (0.1, 0.3, 0:5
sec.) response time delay settings are provided. The I’t response
settings are identified by the suffix asterisk (*) that appéars’in
the setting viewing window. The I?t response is applicable gnly,
up to 0.625 times the ampere rating of the installed pating plug
(In). Beyond this value, the 1t response configuration reverts
to a flat response.

5.0 Integral Test Panel — Test Procedure
5.1 General

As illustrated in Figs. 1 and 5, an integfal testgpanel is provided
to test the Digitrip RMS 500 Trip Unit:

Adequate no-trip settings are providedsto insure that the trip
unit is operational without&sipping the'circuit breaker.

CAUTION

THE TRIPPING OF ACIRCUIT BREAKER UNDER “TEST
CONDITIONS” WHILEWT'IS IN SERVICE AND CAR-
RYING LOAD CURRENT, WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECOMMENDED.

ANY SUCHTRIPPING OPERATION WILL CAUSE DIS-
RUPTIONROE, SERVICE AND POSSIBLE PERSONAL
INGURYy) RESULTING FROM UNNECESSARY
SWITCHING OF CONNECTED EQUIPMENT.

TESTING OF A CIRCUIT BREAKER THAT RESULTS
INNTHE TRIPPING OF THE CIRCUIT BREAKER SHOULD
BE'DONE ONLY WITH THE CIRCUIT BREAKER IN THE
“TEST"” OR “DISCONNECTED" CELL POSITIONS OR
WHILE THE CIRCUIT BREAKER ISON ATEST BENCH.

® See writefupfor in-service
test trip limitations.

@ Trippunitiresét required
following all automatic trip
and testoperations.

@ Test operation begins with
release of pushbutton.

Fig. 5 Integral Test Panel/

To preserve the primarny protection function of the trip unit,
all in-service testing“under* Trip” or “No-Trip’’ conditions must
be done atJdoad curkentwalues no greater than 40% of the plug
rating (In)“Anymsattempt to conduct in-service testing above
this value will'be *automatically aborted by the trip unit.

Since the Digitcip RMS 500 Trip Unit is completely self-pow-
ered using energy derived from the current sensors installed
in theycircuit breaker, all in-service tests conducted should be
caonducted with the auxiliary control power module, shown in
Fig: 7, plugged into the trip unit. This action will avoid oper-
ationalgdifficulties caused by load current levels that are too
low to operate the trip unit.

5.2 When To Test

Tests can be conducted with the breaker in the “connected”
cell position while carrying load current. However, as stated
in the caution note in Section 5.1, good practice will limit circuit
breakerin-service “trip tests”’, where required, to maintenance
periods during times of minimum load conditions. Testing,
prior to start-up can best be accomplished with the breaker
out of its cell or in the “Test", “Disconnected” or ""Withdrawn’
(or Removed) cell positions.

Note: Since time-current settings are based on desired
system coordination and protection schemes, the
protection settings selected and preset under Section
4.0 above should not be altered during or as a part
of any routine test sequence.

5.3 Test Provision

As indicated in Fig. 5, six different test settings (1, 2, 3, 6T, 8
and 10X I) are available for testing the phase elements of the
trip unit and two (GF, GFT) are provided for testing the ground
elements. One setting under each test mode (6 T and GFT) will
initiate a tripping action of the circuit breaker.

With appropriate pre-set selections of the phase protection
settings, an ample range of settings under the “No Trip" con-
dition are available to test the long time, short time and instan-
taneous trip settings without tripping the circuit breaker.

Inthe "GF" test position, the amount of test current is adequate
to prove the operating condition of the trip unit without tripping
the circuit breaker. This is not to be construed as a calibration

*No abort signal will occur for tests conducted unless the cur-
rent breaker is carrying load current.



test. The value of the simulated test current is 1.0 per unit of
the rating plug value.

5.4 Mode of Conducting Tests

5.4.1 Control Power

Install the Auxiliary Power Module (Cat. No. PRTAAPM) to
insure control power is available for testing.

5.4.2 By Not Tripping the Breaker

-

. Should the circuit breaker be in the cell “Connected’’ position
and carrying load current, make sure that the circuit breaker
is carrying no more than 40% of the plug ampere rating (Ip).

N

. Place the test selector switch in one of the six “’No Trip’ test
settings, i.e., 1, 2, 3, 8, 10, or GF.

3. Depress the “Test”” pushbutton and release it - the test is
initiated when the pushbutton is released.

4. Should any of the various protection settings be less than
the selected “No Trip” test value, then the LED related to
that function will turn on signifying successful completion
of the test action. Note: For long delay tests there will be
some period of time between start of test and LED turn
llONll.

5. Reset the trip unit by depressing and releasing the “T#ip
Reset” pushbutton. All LEDs turned “ON"’ by the ““No Trip”;
test action should turn “OFF".

Should an actual overload or fault condition o€cur duting an
in-service, “No Trip Test”” sequence, the protection function
will override the test function, and the circuit breaker will trip
automatically as pre-programmed with the various Time-Cur-
rent settings.

Note: The “Trip Reset”” pushbutton may be depressed
at any time. However, should a teStiinitiated via the
integral test panel be in pragress; it would be aborted.

A test initiated via thegiftegralytest panel may be
aborted at any time by depressing the “Trip Reset’’
pushbutton.

5.4.3 By Tripping the Breaker

1. Make sure thatgthéycircuit breaker is carrying no more than
40% of the plug ampese rating (Iy).

2. Place thegtestyselector switch in one of the two “Trip” test
settings,li.e4 6T or GFT.

3. Depressythe™®Test”” pushbutton and release it — the test is
initiated when the pushbutton is released.

4. Should“any of the various protection settings be less than
the ‘selected “Trip”’ test value, the circuit breaker will trip
andithe LED related to that function will turn “ON" following
the test action.

5.'Reset the trip unit by depressing and releasing the “Trip
Reset”” pushbutton. All LEDs turned “ON’ resulting from
the “Trip” test action should turn “OFF".

Circuit
Breaker
Type identification

Plug

Fig. 6.1 View with Hinged ldentification

Cover Closed Battery

Check
Pushbutton

Battery
Check
LED

Pins

Fig. 6.2 View with Hinged
Cover Open and
Battery Installed

Connector

Retention

Screw

Variable
Settings

Fig. 6.3 View with Hinged
Cover Open and
Battery Removed

Polarity
Marks

Fig. 6 Typical Rating Plug
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Plug for
120 Vac
Receptacle

Fig. 7 Auxiliary Power Module

6. Reset and reclose the circuit breaker following established
operating procedures.

6.0 Back-up Battery

6.1 General

As indicated in Figs. 3 and 6, a back-up battery is provided to
maintain the mode of trip LED indication in the Digitrip RMS
500 Trip Unit. The back-up battery is located in the rating plug
along with a battery check pushbutton and a green battery
check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The ready
status of the battery can be checked at any time by depressing
the battery check pushbutton and observing the “On’’ condi-
tion of the battery check LED as shown in Fig. 6.1. If the'battery
check LED does not turn “ON", replace the battery.

6.3 Battery Replacement

Should the battery require replacement, it cafybe easily replaced
from the front of the trip unit by lowering'the‘hinged cover of
the rating plug as shown in Fig. 6.2. The battery’can then be
removed by pulling the battery tab“as shown in Fig. 6.3.

Note: The battery can be replaced_ at‘any time with
the circuit breaker in service withgut affecting the
operation of the circuit breaker_and its protection
function.

The replacement batteryjshould be the same type or equiva-
lent. Acceptable 3.04v0lt lithium batteries may be obtained from
the following companiesfundertheir type designation indicated:

Campany Model
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
Elmsford, N.Y. 10523
Duracell DL 1/3N
South Broadway
Tangtown, N.Y. 10591
(914) 591-7000
Union Carbide Corp. 2L-76BP

Battery Products Div.
Eveready

39 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548

CAUTION

CARE SHOURD BE EXERCISED WHEN REPLACING A
BATLIERYTO INSURE THAT THE CORRECT POLAR-
ITIES ARE,OBSERVED. POLARITY MARKINGS ARE
SHOWN ON THE RATING PLUG WHEN THE HINGED
COVER ISIOPENAS INDICATED IN FIGS.6.2 AND 6.3.

7.0 Auxiliary Power Module

The“Auxiliary Power Module (Cat. No. PRTAAPM), illustrated
i Fig. 7, is an encapsulated power supply that requires a 120
Vac'input at either 50 or 60 Hz. It provides an output of 32 Vdc
(nominal 40 Vdc open circuit) which can be used for testing a
Digitrip RMS 500 Trip Unit.

When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 500 Trip Unit can be conveniently
set and tested while the circuit breaker is out of its cell or in
its cell in the "“Disconnect” or “"Withdrawn’’ positions using
the Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique plug-
in connector suitable only for plugging into the keyed recep-
tacle of a Digitrip RMS Trip Unit. This prohibits the possible
use of an incorrect, but similar, type power module. The loca-
tion of the keyed receptacle for the auxiliary power module is
shown in Fig. 1.

8.0 Rating Plug

The rating plugs, as illustrated in Figs. 1 and 6, are used to
establish the continuous ampere rating of the related circuit
breaker. All pick-up settings of the protection functions of the
trip unit, i.e., long delay, short delay, instantaneous and ground
fault are selected as a multiple of the rating plug rating (Ip).

Different types and ratings are available to match the desired
ampere rating and type of circuit breaker into which the trip
unit isto be installed. Also, since therating plugs are frequency
sensitive, specific types are available for 50 or 60 Hz system
applications.

Complete catalog descriptions of all available rating plugs are
given in the applicable circuit breaker supplementary instruc-
tion leaflets. References to these documents are given in Sec-
tions 9.1 and 9.2.




9.0 References
9.1 Type DS Low Voltage AC Power Circuit Breakers

I.B. 33-790-IF Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

I.B. 33-790-IF  Section 8A Supplement Circuit Breaker
Supplement  Automatic Tripping System When Using
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(L1) for Type DS Circuit Breakers

SC-4281-87 Typical Time-Current Characteristic Curve
(LS) for Type DS Circuit Breakers

SC-4279-87 Typical Time-Current Characteristic Curve
(G) for Type DS Circuit Breakers

508B508 Connection Diagram for Type DS Circuit
Breakers

9.2 Type SPB Systems Pow-R Breakers

I.L. 29-801 Instruction for the Systems Pow-R Breaker
and Drawout Mechanism

I.L. 29-855 Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly

SC-4283-87 Typical Time-Current Characteristic{Curve
(LI) for Type SPB Systems Pow-R{Breaker

SC-4284-87 Typical Time-Current Characteristiec Curve
(LS) for Type SPB Systems Pow-R Breaker

SC-4282-87 Typical Time-Current Characteristic Curve
(G) for Type SPB SystemsPow:R Breaker

I.S. 15545 SPB Master Connec¢tion Diagram using
Digitrip RMS Trip Assemblies

9.3 Digitrip RMS Trip Assemblies

I.L. 29-851

I.L. 29-852

I.L. 29-853

I.L. 29-854

Instructions for Digitrip RMS 500 Trip Unit
Instructions for Digitrip RMS 600 Trip Unit
Instructions for Digitrip_RMS 700 Trip Unit

Instructions forBigitrip RMS 800 Trip Unit

9.4 Series C R-Frame Molded,Case Circuit Breakers

29-106

29-107

29-707

SC-4582-89

S5€:4583-89

S5C-4584-89

1'929C709

Frame Beok

Framéylnstruction Leaflet

Supplement Instructions for Series C R-
Erame used with the Digitrip RMS Trip
Assembly

Typical Time-Current Characteristic Curve
(l4) for Type RD Circuit Breakers

Typical Time-Current Characteristic Curve
(LS) for Type RD Circuit Breakers

Typical Time-Current Characteristic Curve
(G) for Type RD Circuit Breakers

Master Connection Diagram for Series C
R-Frame Circuit Breaker with Digitrip RMS
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Instructions for
Digitrip RMS 500 Trip Unit
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WARNING

DO NOT ATTEMPTTO INSTALL OR PERFORM MAIN-
TENANCE'ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVEREIRERSONAL INJURY CAN RESULT
FROM{ CONTFACT WITH ENERGIZED EQUIPMENT.
ALWAYSWVERIFY THAT NO VOLTAGE IS PRESENT
BEFORE PROCEEDING WITH THE TASK, AND
ALWAYS FOCLOW GENERALLY ACCEPTED SAFETY
PROCEDURES. THE WESTINGHOUSE ELECTRIC
CORPORATION IS NOT LIABLE FOR THE MISAPPLI-
CATION'OR MISINSTALLATION OF ITS PRODUCTS.

The user is cautioned to observe all recommendations, warn-
ings and cautions relating to the safety of personnel and equip-
ment, as well as all general and local health and safety laws,
codes, and procedures.

The recommendations and information contained herein are
based on Westinghouse experience and judgement, but should

Effective May, 1989 Supersedes I.L. 29-851 dated March, 1988

1L 29-851-A

)

not be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If anygguestions arise,
contact Westinghouse Electric Corporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 500 Taip Unit, illustrated in Fig. 1, is a micro-
processor based type trip‘suitable for use in type SPB Systems
Pow-R circuit breakéts and types DS and DSL low voltage AC
power circuit breakerstand’ Series C® R-Frame molded case
circuit breakers.

The trip unitgprovides true RMS current sensing for proper
correlation ' withpthermal characteristics of conductors and
equipment: Interchangeable rating plugs are provided to estab-
lish theleontinugus current rating of each circuit breaker.

The Digitrip“RMS 500 Trip Unit is completely self-contained
and when)the circuit breaker is closed, requires no external
contiel power to operate its protection systems. It operates
from current signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 500 Trip Unit is available in six optional pro-
tection models. Each trip unit may be equipped with a maxi-
mum of five phase and two ground (time-current) adjustments
to meet specific application requirements. These protection
models include the following types which are further illus-
trated in the nameplate examples shown in Fig. 2.

Figure Type Protection Identifier
2.1 Long Time/Instantaneous (L1
2.2 Long Time/Short Time (LS)
2.3 Long Time/Short Time/Instantaneous (LSI)
2.4 Long Time/Instantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
1.2 Information

Red LED indicators are provided on the face of the trip unit
to indicate the mode of an automatic trip operation. A bat-
tery is provided to maintain the mode of trip LED indication
following an automatic trip operation.

Green LEDs are provided to indicate the operational status of
the trip unit and the status of the back-up battery mounted in
the rating plug.

1.3 Testing

An integral test panel, including a test selector switch and test
and reset pushbuttons, is provided to test the circuit breaker
in either a "Trip” or “No-Trip” test mode under qualified
conditions.

2.0 UL Listed Devices
Digitrip RMS 500 Trip Units are listed by the Underwriters

Laboratories, Inc. for use in types SPB, DS and DSL and
Series C R-Frame circuit breakers under UL File E7819.
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factor of the protection model supplied as illustrated in Figs.
2.1 through 2.6. Each settings is made with an eight position
rotary switch using a small screwdriver. The selected setting
foreach adjustment will appear in the small rectangular open-
ing as illustrated in Fig. 1.

The installed rating plug establishes the maximum continuous
current rating of the circuit breaker. All current pick-up settings
in the protection module are defined in per unit multiples of
the ampere rating (In) of the installed rating plug.

Toillustrate the portion ofthe protection curve being adjusted,
simulated Time-Current curves are pictured on the face of the
trip unit. The particular setting to be adjusted is located in close
proximity to its portion of the simulated Time-Current curve.
Should an automatic trip occur as a result of a fault current
exceeding the pre-selected value in this portion of the Time-
Current curve, the red LED shown in this segment of the sim-
ulated Time-Current curve will turn “ON".

The available settings, along with the illustrated effect of
changing the settings, are given in Figs. 4.1 through 4.7.

4.2 Long Delay Settings

Eight (8) available settings, as illustrated in Fig. 4.1, range from
0.5 to 1.0 (Ip). Each setting is expressed as a multiple of the
maximum ampere rating (Ip) of the installed rating plug.

4.3 Long Delay Time Settings

Eight (8) available settings, as illustrated in Fig. 4.2, range from
2 to 24 seconds. These settings represent total clearing times
at a current value equal to six (6) times the installed rating
plug ampere rating (Ip).

4.4 Short Delay Pick-Up Settings

As illustrated in Fig. 4.3, eight (8) available settings rangéfrom
2 to 6 (In) with two variable settings of S1 and S2. Thesevar-
iable settings depend upon the type of circuit breakecr in which
the trip unit is installed. Specific information on thése settings
is given in the supplemental instruction leaflet referenced in
Sections 9.1 and 9.2 that is supplied with the @ircuitybreaker.
Specific information is also shown on the rating“plug and on
the applicable time-current curve.

4.5 Short Delay Time Settings

As illustrated in Fig. 4.4, two different curve configurations are
possible, i.e., flat or It response. Theleonfiguration selected
will be a factor of the type of#selective coordination being
developed. The I2t response will pfovide a longer time delay
in the low-end of the short‘delay. pick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0:3,,0.44 0.5 séc.) and three It (0.1, 0.3, 0.5
sec.) response time delay.settings are provided. The 1t response
settings are identified by thefsuffix asterisk (*) that appears in
the setting viewing window. The |2t response is applicable only
up to eight (8) times the ampere rating of the installed rating
plug (In). After this val@ie is exceeded, the It response config-
uration reverts to a flat response.

4.6 Instantaneous Pick-up Settings

As illustratedtin Fig. 4.5, eight (8) available settings range from
2 tgib (Inhwith two variable settings M1 and M2. These variable
settingstdepend upon the type of circuit breaker in which the
trip,unit is installed. Specific information on these settings is
given in'the supplemental instruction leaflet referenced in Sec-
tions 9.1 and 9.2 that is supplied with the circuit breaker. Spe-

cific information is also shown on the rating plug and on the
applicable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 4.6, eight (8) available settings aredgiven
in alphabetical notations from A to K. (There_is no “G" nota-
tion). Specific setting values are a functiop of the installed
rating plug. In general, the pick-up settings tam@e from 0.25 to
1.0 times the ampere rating (I,;) of the installed,rating plug up
to a maximum pick-up value of 1200 A.However, in the lower
ampere rating plug values, an erroffacter can occur in the
Digitrip RMS 500 Trip Unit since it is completely self-powered
using only the input from the installed current sensors. Refer
to Table 1, Note 2 for additional infermation.

Specific current pick-up valdés,aretabulated in Table 1 and on
the ground fault Time-Current curve of the applicable circuit
breaker. Under primary injection test conditions, when the
external auxiliary powemmodule shown in Fig. 7 is used, the
tabulated values shogld be imeffect. The tabulated values shown
in Table 1 aredased ofi the use of a residual current sensing
scheme with the ‘same“rated current sensor in all phase and
neutral conductors. Refer to the applicable supplemental cir-
cuit breakKerinstruction leaflet for values applicable to alternate
sensing schemes.

48 Ground Fault Time Delay Settings

As illdstrated in Fig. 4.7, two different curve configurations are
possible, ite., flat or I’t response. The configuration selected
will beja, factor of the type of selective coordination being
devgloped. The 12t response will provide a longer time delay
in thelow-end of the ground fault pick-up range than will the
flat response setting.

Table 1 — Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
A® 8@ C® D® E®@ F H K
100 25 30 35 40 50 60 75 100
200 50 60 70 80 100 120 150 | 200
250 63 75 88 100 125 150 188 | 250
300 75 90 105 120 150 180 | 225 | 300

400 100 120 140 160 200 240 | 300 | 400

600 150 180 210 240 300 360 | 450 | 600

800 200 240 280 320 400 480 | 600 | 800

1000 250 300 350 400 500 600 | 750 |[1000

1200 300 360 420 480 600 720 | 900 {1200

1600 400 480 560 640 800 960 § 1200 (1200

2000 500 600 700 800 1000 1200 | 1200 |1200

2400 600 720 840 960 1200 1200 | 1200 | 1200

2500 625 750 875 1000 1200 1200 | 1200 |1200

3000 750 900 1050 1200 1200 1200 {1200 (1200

INSTALLED RATING PLUG (AMPERES) i,®

3200 800 960 1120 1200 1200 1200 {1200 (1200

4000 | 1000 1200 1200 1200 1200 1200 {1200 | 1200

5000 | 1200 1200 1200 1200 1200 1200 | 1200 (1200

® Tolerances on pickup levels are +10% of values shown in chart.

® Ground fault pickup levels shown are nominal values when tested
with external control power present. Without external control
power such as is the case with the Digitrip RMS 500, ground
pickup levels may exceed these values up to the E setting of that
particular rating plug.

® Refer to Type DS, Type SPB or Series C R-Frame supplemental
instruction leaflets given in Section 9 for list of available rating
plugs with each type circuit breaker.
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Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and three Pt (0.1, 0.3,30.5
sec.) response time delay settings are provided. The It response!
settings are identified by the suffix asterisk (*) that appeaf§)in
the setting viewing window. The I’t response is applicable only,
upto 0.625 times the ampere rating of the installed rating plug
(In). Beyond this value, the 12t response configuration revents
to a flat response.

5.0 Integral Test Panel — Test Procedure
5.1 General

As illustrated in Figs. 1 and 5, an integralitest panél is provided
to test the Digitrip RMS 500 Trip Unit.

Adequate no-trip settings are provided to insure that the trip
unit is operational without tripping thefcircuit breaker.

CAUTION

THE TRIPPING OFA CIRCUIT/BREAKER UNDER “TEST
CONDITIONS” WHILE,ITAS IN SERVICE AND CAR-
RYING LOAD CURRENT,WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECOMMENDED.

ANY SUCH TRIPPING OPERATION WILL CAUSE DIS-
RUPTION OF SERVICE AND POSSIBLE PERSONAL
INJURY"RESULTING FROM UNNECESSARY
SWIECHING OF CONNECTED EQUIPMENT.

LESTING OF A CIRCUIT BREAKER THAT RESULTS
IN THE)TRIPPING OF THE CIRCUIT BREAKER SHOULD
BE\(DONE ONLY WITH THE CIRCUIT BREAKER IN THE
“TEST"” OR “DISCONNECTED" CELL POSITIONS OR
WHILE THE CIRCUIT BREAKER IS ON A TEST BENCH.

Breaker Trips

In 6T and GFT Available Settings

Test Amps ® Phase Current With Trip
In 6T (6 )
Phase IEurrent Without Trip
@ 1,2,3,8and 10 (lp)
® ground Current V\Plth Trip
FT

Test C @
Ground Current Without Trip
Trip c @ GF
Reset
NOTES:

® See wfite-upyfor in-service
test trip limitations.

® Trip unit/reset required
follewing allfautomatic trip
and test operations.

@)lest operation begins with
release of pushbutton.

Fig. 5 Integral Test Panel

To preserve thgyprimary protection function of the trip unit,
all in-service testingyunder “Trip" or “No-Trip"’ conditions must
be done at load current.values no greater than 40% of the plug
rating (In)#ARy attempt to conduct in-service testing above
this value will be®™automatically aborted by the trip unit.

Since the 'Digitrip“RMS 500 Trip Unit is completely self-pow-
ered using energy derived from the current sensors installed
in the cireuit breaker, all in-service tests conducted should be
conduected with the auxiliary control power module, shown in
Fig. 7/ plugged into the trip unit. This action will avoid oper-
ational difficulties caused by load current levels that are too
low ter@perate the trip unit.

5.2 When To Test

Tests can be conducted with the breaker in the ““connected”
cell position while carrying load current. However, as stated
in the caution note in Section 5.1, good practice will limit circuit
breakerin-service “trip tests’, where required, to maintenance
periods during times of minimum load conditions. Testing,
prior to start-up can best be accomplished with the breaker
out of its cell or in the “Test”, “’‘Disconnected’ or “*Withdrawn’’
(or Removed) cell positions.

Note: Since time-current settings are based on desired
system coordination and protection schemes, the
protection settings selected and presetunder Section
4.0 above should not be altered during or as a part
of any routine test sequence.

5.3 Test Provision

As indicated in Fig. 5, six different test settings (1, 2, 3, 6T, 8
and 10X I) are available for testing the phase elements of the
trip unit and two (GF, GFT) are provided for testing the ground
elements. One setting under each test mode (6 T and GFT) will
initiate a tripping action of the circuit breaker.

With appropriate pre-set selections of the phase protection
settings, an ample range of settings under the “No Trip" con-
dition are available to test the long time, short time and instan-
taneous trip settings without tripping the circuit breaker.

In the “GF"' test position, the amount of test current is adequate
to prove the operating condition of the trip unit without tripping
the circuit breaker. This is notto be construed as a calibration

*No abort signal will occur for tests conducted unless the cur-
rent breaker is carrying load current.



test. The value of the simulated test current is 1.0 per unit of
the rating plug value.

5.4 Mode of Conducting Tests

5.4.1 Control Power

Install the Auxiliary Power Module (Cat. No. PRTAAPM) to
insure control power is available for testing.

5.4.2 By Not Tripping the Breaker

1. Should the circuit breaker be in the cell “Connected”’ position
and carrying load current, make sure that the circuit breaker
is carrying no more than 40% of the plug ampere rating ()

2. Place the test selector switch in one of the six “No Trip” test
settings, i.e., 1, 2, 3, 8, 10, or GF.

3. Depress the “Test” pushbutton and release it — the test is
initiated when the pushbutton is released.

4. Should any of the various protection settings be less than
the selected “No Trip” test value, then the LED related to
that function will turn on signifying successful completion
of the test action. Note: For long delay tests there will be
some period of time between start of test and LED turn
"“ON".

5. Reset the trip unit by depressing and releasing the ““Trip
Reset’ pushbutton. All LEDs turned “ON’’ by the ““No Trip”
test action should turn “OFF”.

Should an actual overload or fault condition o€cur during an
in-service, “No Trip Test” sequence, the protection function
will override the test function, and the circuit breaker will trip
automatically as pre-programmed with the various Time-Cur-
rent settings.

Note: The “Trip Reset” pushbutton may be depressed
at any time. However, shouldfa test,initiated via the
integral test panel be in progressgfit would be aborted.

A test initiated via the_integral test panel may be
aborted at any time by depressing the “Trip Reset’’
pushbutton.

5.4.3 By Tripping the Breaker

1. Make sure that the cir€uit'breaker is carrying no more than
40% of the plug ampere rating (Ip).

2. Place the test selector switch in one of the two “Trip” test
settings,fi.e./ 6%, or GFT.

3. Depress they“Test” pushbutton and release it — the test is
initiated'when the pushbutton is released.

4°8houldyany of the various protection settings be less than
thejselected ““Trip* test value, the circuit breaker will trip
and the LED related to that function will turn “ON"’ following
thertest action.

5:Reset the trip unit by depressing and releasing the “Trip
Reset” pushbutton. All LEDs turned “ON’ resulting from
the “Trip” test action should turn "OFF".
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Fig. 7 Auxiliary Power Module

6. Reset and reclose the circuit breaker following established
operating procedures.

6.0 Back-up Battery

6.1 General

As indicated in Figs. 3 and 6, a back-up battery is provided to
maintain the mode of trip LED indication in the Digitrip RMS
500 Trip Unit. The back-up battery is located in the rating plug
along with a battery check pushbutton and a green battery
check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The ready
status of the battery can be checked at any time by depreSsing
the battery check pushbutton and observing the “On" condi;
tion of the battery check LED asshown in Fig. 6.1. If the battery
check LED does not turn “ON", replace the battery.

6.3 Battery Replacement

Should the battery require replacement, it can‘be easily replaced
from the front of the trip unit by lowering theshinged‘cover of
the rating plug as shown in Fig. 6.2. The battery can, then be
removed by pulling the battery tab as showniin Fig. 6.3.

Note: The battery can be replacedmat anytime with
the circuit breaker in service withoutdaffecting the
operation of the circuit breakerjand its protection
function.

The replacement battery should be the same type or equiva-
lent. Acceptable 3.0 volt Jithiumybatteries may be obtained from
the following companigs under their type designation indicated:

Compahny Model
Varta BatteriesplIné. CR 1/3N
150 Clarbrook Road
Elmsford, N.Y. 10523
Duracell DL 1/3N
South Broadway
angtown, N.Y. 10591
(914):591-7000
Union Carbide Corp. 2L-76BP

Battery Products Div.
Eveready

39 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548

CAUTION

CARE SHOULD)BE EXERCISED WHEN REPLACING A
BATTERY TOJUNSWBRE THAT THE CORRECT POLAR-
ITIESCARE,OBSERVED. POLARITY MARKINGS ARE
SHOWNI@N THE'RATING PLUG WHEN THE HINGED
COVER ISORENASINDICATED IN FIGS. 6.2 AND 6.3.

7.0 Auxiliary'Power Module

The Auxiliary Power Module (Cat. No. PRTAAPM), illustrated
in_Fig.' 7,118 an encapsulated power supply that requires a 120
Vac input at either 50 or 60 Hz. It provides an output of 32 Vdc
{nominal 40 Vdc open circuit) which can be used for testing a
Digitrip RMS 500 Trip Unit.

When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 500 Trip Unit can be conveniently
set and tested while the circuit breaker is out of its cell or in
its cell in the “Disconnect” or “Withdrawn' positions using
the Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique plug-
in connector suitable only for plugging into the keyed recep-
tacle of a Digitrip RMS Trip Unit. This prohibits the possible
use of an incorrect, but similar, type power module. The loca-
tion of the keyed receptacle for the auxiliary power module is
shown in Fig. 1.

8.0 Rating Plug

The rating plugs, as illustrated in Figs. 1 and 6, are used to
establish the continuous ampere rating of the related circuit
breaker. All pick-up settings of the protection functions of the
trip unit, i.e., long delay, shortdelay, instantaneous and ground
fault are selected as a multiple of the rating plug rating ().

Different types and ratings are available to match the desired
ampere rating and type of circuit breaker into which the trip
unitisto be installed. Also, since the rating plugs are frequency
sensitive, specific types are available for 50 or 60 Hz system
applications.

Complete catalog descriptions of all available rating plugs are
given in the applicable circuit breaker supplementary instruc-
tion leaflets. References to these documents are given in Sec-
tions 9.1 and 9.2.




9.0 References

9.1 Type DS Low Voltage AC Power Circuit Breakers

1.B. 33-790-IF Instructions for Low-Voltage Power Circuit
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Supplement  Automatic Tripping System When Using
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SC-4280-87 Typical Time-Current Characteristic Curve
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(LS) for Type DS Circuit Breakers

SC-4279-87 Typical Time-Current Characteristic Curve
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9.2 Type SPB Systems Pow-R Breakers

I.L. 29-801 Instruction for the Systems Pow-R Breaker
and Drawout Mechanism
I.L. 29-855 Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly
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I.S. 15545
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9.3 Digitrip RMS Trip Assemblies

I.L. 29-851 Instructions for Digitrip RMS 500 nit

I.L. 29-852 Instructions for Digitrip RMS 600 Trip Unit
<

I.L. 29-853 itri

I.L. 29-854

Instructions for Dig RMS 700 Trip Unit
Instructions f: DI%S 800 Trip Unit
9.4 Series C R-Frame Mo \e Circuit Breakers
29-106 Frame Boo%

29-107 Frame Inst ion Leaflet
29-707 S structions for Series C R-
Fram ed with the Digitrip RMS Trip
mb
SC-4582-89 ical Time-Current Characteristic Curve

or Type RD Circuit Breakers

Typical Time-Current Characteristic Curve
(LS) for Type RD Circuit Breakers

Typical Time-Current Characteristic Curve
(G) for Type RD Circuit Breakers

. 29C709 Master Connection Diagram for Series C
R-Frame Circuit Breaker with Digitrip RMS
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