Instructions for
Digitrip RMS 700 Trip Unit
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WARNING

DO NOTATTEMPT TO INSTALL ORPERFORM MAIN-
TENANCE ON EQUIPMENT,WHILE IT/IS ENERGIZED.
DEATH OR SEVERE PERSONARINJURY CAN RESULT
FROM CONTACT WITH"ENERGIZED EQUIPMENT.
ALWAYS VERIFY THAT NO VOLTAGE IS PRESENT
BEFORE PROCEEDING/WITH THE TASK, AND
ALWAYS FOLLOW GENERALLY ACCEPTED SAFETY
PROCEDURES.

THE WESTINGHQUSE"ELECTRIC CORPORATION IS
NOT LIABLE FOR THE MISAPPLICATION OR MISIN-
STALLATIONQE ITS PRODUCTS.

The user, is cautioned to observe all recommendations, warn-
ings and cautionS'relating to the safety of personnel and equip-
ment, asywellyas all general and local health and safety laws,
codesyand\procedures.

The reecemmendations and information contained herein are
based on'Westinghouse experience and judgement, but should
not be considered to be all-inclusive or covering every appli-
¢ation or circumstance which may arise. If any questions arise,
contact Westinghouse Electric Corporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 700 Trip Unit, illustrated in Fig. 1, is a micro-
processor based type trip suitable for use in type SPB Systems
Pow-R circuit breakers and types DS and DSL low voltage AC
power circuit breakers and Series C R-Frame molded case cir-
cuit breakers.

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

The Digitrip RMS 700 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its PROTECTION SYSTEMS. It oper-
atesfrom current signal levels and control powerderived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 700 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/lnstantaneous/Ground (LIG)
2.5 Long Time/Short Time/Ground (LSG)

2.6 Long Time/Short Time/Instantaneous/Ground (LSIG)
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Fig. 3 Power/Relay Module

1.2 Information/Local

As illustrated in Figs. 1 and 2, red LED indicators are provided
on the face of the trip unit to indicate the mode of an automatic
trip operation.

A Power/Relay module, as indicated in Fig. 34is included to
provide control power for operating the LEDs and, internatly
mounted signal relays. The signal relays provide contacts for
three remote mode of trip indicators (Long/DelayjShort Circuit,
Ground Fault) and a remote High-Load alarm, Each contact is
rated 120 V., 50/60 Hz., 1,0 A.

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

The back-up battery isprovidedyto maintain the mode of trip
LED indicators following @n automatic trip operation and
simultaneous loss of eontro! power to the Power/Relay mod-
ule. It does not provide‘controlpower for the microprocessor.

1.3 Communications

An important functionpof the Digitrip RMS 700 Trip Unit is
communications and control viaINCOM. INCOM is an acronym
for INtegrated"€OMmunications. It is a communication chip
developed byaWestinghouse Electric Corporation to combine
microprecessor-based and other electrical distribution and
controlyproducts with personal computers into a comprehen-
sive,communications and control network.

Fig. 4 Assemblies Electronic Monitor (AEM)

1.4 Information/Remote

The Digitrip RMS 700 Trip Unit has the capability to commu-
nicate with remote terminals. This may be done over the INCOM
Local Area Network (LAN) using an IBM compatible computer
(See Fig. 9A) or by using an Assemblies Electronic Monitor
(AEM) as illustrated in Fig. 4. (See Fig. 9B) The AEM can be
mounted on the equipment assembly housing the circuit
breakers or at a remote location. Both devices can also be used
simultaneously. (See Fig. 9C).

For monitoring remotely voltage related quantities such as true
energy at a computer, a separate Potential Transformer mod-
ule, as illustrated in Fig. 5, is provided to supply three-phase
voltage. A potential disconnect plug is provided to remove the
source voltage from the Potential Transformer Module to pro-
vide safe operating procedures during dielectric test opera-
tions of the circuit breaker.

1.5 Testing

Integral test provisions with selectable “Trip”’ and “No Trip”
test positions are provided. For phase testing, five “No Trip"”
test settings and one “Trip" test setting are provided. For ground
fault testing, one “No Trip"’ and one “Trip” setting are pro-
vided. Test and Trip Reset pushbuttons are provided. See Sec-
tion 5 for test procedures.

2.0 UL Listed Devices

Digitrip RMS 700 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 700 Trip Unit providesgfive basié functions:

Protection
Information/Local
Communications
Information/Remote
Testing

A typical trip unit and rating plug are illustrated in Fig. 1. Indi-
vidual product instruction_leafletsfreferenced 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 jits numeric ‘and logic functions. The principle of
operation éan best be described by referring to the block dia-
gram shown'in' Fig. 6¢

In the Digitrip RMS 700 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 to operate the protection functions as well
as tripping power during normal circuit breaker operating
periods. Using these current signals in the protection function,
analog voltages are developed across various calibrating resis-
tors including:

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

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

The micro-computer, in cyclic fashion, repeatedly scans the
resultant voltage values across each calibratiig resistor and
enters these values into its RAM or Read/Write Memory. This
data, which is used to calculate tfue RMS current values, is
repeatedly compared with thgpreset'protection function pick-
up settings and other operatingydatagstored in the ROM or
Read Only Memory. The micrescomputer software program is
then used, in decision tree fashian, to initiate protection func-
tions including tripping actions through the low energy flux
transfer trip coil in the circuit'breaker.

3.2 Making CurrentyBelease (Discriminator)

When the Digitrip RM§,700 Trip Unit is not equipped with an
adjustable instantaneous protection setting, i.e., types LS or
LSG, a makingyeurrent release (or discriminator) circuit is pro-
vided. Thisfcircuithwill prevent the circuit breaker from being
closedyandlatched-in on a faulted circuit. The non-adjustable
release, is)pre-set’at eleven (11) times the installed rating plug
amperegating, (1)

Theymaking current release is armed only for the first ten (10)
¢yclesifollowing an initial circuit breaker closing operation pro-
vided the load current exceeds approximately 10% ofthe circuit
breaker frame or sensor rating. Should the foad current through
the circuit breaker drop to a value less than this, the release
will rearm. The release, once armed, will remain armed until
approximately 10% load current passes through the breaker
for 10 cycles. Any trip operation initiated by the making current
release will trip the circuit breaker instantaneously.

3.3 Instantaneous Override

In addition, when the Digitrip RMS 700 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 preset to a specific
value that reflects the short time withstand rating of the circuit
breaker in which the trip unit is installed. Specific values vary
between circuit breaker types and ratings. For specific infor-
mation, refer to the supplementary leaflets and/or Time-Cur-
rent curves referenced in Sections 9.1 and 9.2.

3.4 Zone Interlocking

As indicated in the block diagram in Fig. 6, zone interlock sig-
nals are provided. For Digitrip RMS 700 Trip Units equipped
with either ground fault or short time protection functions or
both, separate zone interlocking circuits are provided. When
utilized, these input/output signals must be connected in the
ultimate equipment assembly in line with details providedwith
the specific circuit breaker connection diagrams supplied with
the circuit breaker and referenced in Sections 9.1 and 9.2. Sim-
ilarly, if the zone interlocking function is chosen notto be used,
defeater connections on each circuit must be added as illus-
trated in the same referenced diagrams.

3.5 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. As indicated in Fig. 2, each LED is strategically located
in the related segment of the Time-Current curve depicted on
the face of the trip unit. The mode of trip is determined by the
segment of the Time-Current curve in which the LED is turned
“ON".



External control power is required to operate the Power/Relay
module. The Power/Relay Module maintains the mode of trip
LED indicators in their “ON’" position following an automatic
trip operation as long as control power is available. With a loss
of control power following an automatic trip operation, a back-
up battery, as illustrated in Figs. 6 and 7, is provided to perform
this function. With a return of the normal control power source,
the mode of trip LED’s will continue to be held in the latched
"ON" position by the back-up battery until the trip unit is reset.

A green colored battery check LED and test pushbutton, as
shown in Figs. 1 and 7, are provided to check the status of the
battery.

A green colored LED, as shown in Fig. 1, indicates the oper-
ational status of the trip unit. With external control power avail-
able at the Power/Relay module (or via the external Auxiliary
Power module during bench testing operations), the green LED
will flash “ON" and "“OFF" once each second. A flashing green
LED is an indication of a properly operating trip unit.

3.6 Communications

The Digitrip RMS 700 Trip Unit contains an INCOM module
thatisusedforexternal communications using a single twisted
pair of conductors. The receiving terminal can be:

1) A remote mounted computer (IBM compatible).

2) An Assemblies Electronic Monitor (AEM) for local or remote
monitoring (see |.L. 17-216).

3) An Assemblies Electronic Monitor (AEM) for local monitor-
ing and a remote mounted computer (IBM compatible).

3.6.1 Address System

To enable the individual monitoring of multiple circuit breakers
equipped with a Digitrip RMS 700 Trip Unit, each trip unit is
equipped with an adjustable address registef. As.ndicated in
Fig. 8, the three-digit INCOM address registegis'located at the
right side of the rating plug cavity. It is ageessible’only when
the rating plug is removed.

Each of the three digits in the trip unitiaddress‘is independently
set by rotating the ten-position selectorswitch for each digit
with a small screwdriver. As the selector switch is rotated, the
address digit is displayed in the,viewing window. When set,
the proper address reads from topitefbottom.

As indicated in Fig. 8, eaChitrip unit is provided with a space
on the front face for maskingithe selected three-digit INCOM
address. To insure that the,communication link is correctly
reflecting the outputtofsthe correct circuit breaker position, a
space is also available onthe face of each trip unit to record
the cell designation impwhich the circuit breaker is installed. It
is recomm@nded that these spaces be properly utilized.

Note: Joiasure communications with the proper cir-
cuit breaker, ¢are must be exercised by maintenance
personneliteireplace any circuit breaker that may have
been,removed from the cell back into its proper cell
whenthe maintenance operation is completed.
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N A B ¢ ' N
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Fig, 6 Digitrip RMS 700 Block Diagram with Breaker Interface



3.6.2 Remote Devices
3.6.2.1 Direct to Remote Computer

When communication direct to a remote computer is selected,
asillustrated in Fig. 9A, a Westinghouse CONI (Computer Oper-
ated Network Interface) card (see I.L. 17-199) must be inserted
into the computer frame. The computer mustbe IBM compatible.

3.6.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM) per
assembly may be installed in the circuit breaker equipment
assembly orataremotelocationto monitor certain parameters
available from each Digitrip RMS 700 Trip Unit (See Fig. 9B).
The AEM is described in instruction leaflet I.L. 17-216.

3.6.2.3 Remote Computer/AEM

Where desired, communications to both an Assemblies Elec-
tronic Monitor (AEM) and a remote computer (IBM compatible,
equipped with a CONI card) may be employed as illustrated
in Fig. 9C.

3.6.3 Network Interconnections

For an un-engineered network (using the computer as the focal
point) five legs may be served from a computer with each leg
up to 2500 feet in length (terminated with a 150 ohm, 1/2 watt
carbon composition resistor). Spurs up to 200 feet with no
additional resistor terminations may be included. For engi®
neered networks, greater distances are possible.

3.6.3.1 Coded Messages

A number of alpha-numeric messages are transmitted remotely
from a Digitrip RMS 700 Trip Unit that employ Westinghouse
INCOM serialized protocol. The manner in which these mes-
sages are utilized will be a factor of the system software
employed. To properly understand the actions of the trip unit,
each coded message must be understood as well as any required
follow-up operational actiongMessageés can be divided into two
categories: Normal service andjafter trip'or trouble conditions.

3.6.3.2 Normal Service
3.6.3.2.1 Instrumentation Function

Normal source messages are those that serve the ammeter
instrumentation function, te., phase A’ current (lp), phase
"B current (Ig)f ' phase "C" current (Ic), and ground current
{Ig). The grouAd,current messages will be transmitted only if
ground fault,protegtion is included as an integral part of the
trip unit protection functions. The value transmitted will be in
kA (kilo Ampeéres).

3.6.3.2.2 "Status/Control Function

The status)of the circuit breakers including the following is also
transmitted over the INCOM network: “Open”, "“Closed" or
*Tripped’. The circuit breaker may also be "“Tripped’’ or “Closed”’
(if‘breaker is furnished with spring release option) with a com-
mand from the remote computer. The tripping operation is
accomplished by initiating a trip operation using the low energy
flux transfer trip coil in the circuit breaker.
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Fig. 7 Typical Rating Plug
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Two additional messages indicative of a normal service oper-
ating procedure include the following:

Message Condition Action/Comment
TEST Test in This message will be transmitted
Progress when the integral test pushbutton is
depressed and is maintained until the
trip reset is depressed and released.
EXTT External External trip command initiated over
Trip INCOM.
Command

Note: To close the breaker locally, the trip unit must
be reset locally following each trip command,
otherwise the circuit breaker will remain in a trip-free
condition. The circuit breaker may be closed remotely
via the computer without a local trip reset pushbutton
operation following an external trip (EXTT) Command.

3.6.3.2.3 Energy Monitoring

The Digitrip RMS 700 Trip Unit contains an energy monitoring
function. By using the circuit breaker sensors and an integrally
mounted Potential Transformer Module shown in Fig. 5, true
energy parameters are computed and will be transmitted
remotely over the INCOM network.

The Potential Transformer Module, is suitable for all system
voltage ratings up through 600V., 50/60 Hz. The transformef
provides step down voltages to the input terminals Vpa, VB, N¢
and VN on the rear of the Digitrip RMS 700 Trip Unit housing.

The primary of the Potential Transformer Module is.connected
internally to the primary phase conductors of the,circuitbreaker
through a dielectric disconnect plug that is locatedyon the,side
of the circuit breaker or the trip unit as indicated in“the appli-
cable circuit breaker instruction leaflet referep€ediin Sections
9.1 and 9.2.

NOTICE

DIELECTRIC TESTING OF THE, CIRCUIT BREAKER
WITH THE DIELECTRIC DRISCONNECT PLUG
INSTALLED WILL DAMAGE FHE'ROTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS 700 TRIP UNIT.

REMOVE THE DISCONNECT RLUG PRIOR TO DOING
ANY DIELECTRIC TESTING OF THE CIRCUIT BREAKER.
REPLACE THE PLUGWAETERFALL DIELECTRIC TEST-
ING IS COMPLETED AND PRIOR TO CLOSING THE
CIRCUIT BREAKER\PER ESTABLISHED OPERATING
PROCEDURES.

WARNING

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM CONTACT WITH ENERGIZED EQUIPMENT.

VEERIFY THAT NO VOLTAGE IS PRESENT ON THE
€IRCUIT BREAKER BEFORE REMOVING THE DIELEC-
TRIC DISCONNECT PLUG TO PERFORM DIELECTRIC
TJESTING OF THE CIRCUIT BREAKER. REINSTALL THE
PLUG ONLY AFTER INSURING THAT NO VOLTAGE
IS PRESENT ON THE CIRCUIT BREAKER.
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The energy monitoring parameters transmitted over the,INCOM
network include:

Peak Demand in MW (Megawatts)
Present Demand in MW (Megawatts)
Energy (Consumed) in MWH (Megawatt Hours)

The present demand parameter is apfinstantaneous power value
that is calculated on a one second timé'basis. The Digitrip RMS
700 Trip Unit presumes that power is flowing from the top to
the bottom of the circuit breaker{positive flow of power). If
the power flows in the opp@sitgdirection through the circuit
breaker, i.e., bottom to top, an indication of negative power
flow (NPOW) is availablg,thatican/be utilized, if desired, by the
system level software.

The Peak Demand parameter is based on an approximate five
(5) minute demapd window which is stored separately in the
computer. The £Leak Demand is the AVERAGE POWER used
during this periodjand the remotely displayed value is the
highest or peakivalue. The demand window is not a “sliding
window"”. It.isymore like a *’jumping window’. When the trip
unit is first energized, there will be a delay of five minutes
before'a non-zero value can be displayed.

Thereénis,n0, means to reset the peak demand either locally or
remately in"the Digitrip RMS 700 Trip Unit.

Thelenergy parameter is the summation of average power over
time and it is expressed in megawatt hours. The information
isyupdated on a one second basis. The value cannot be reset
by any of the available pushbuttons. The value of the param-
eter rolls over after 99.9 to 0.00 MWH.

Neither the Peak Demand nor the Energy parameters will be
reset by depressing the trip reset pushbutton or by an auto-
matic circuit breaker tripping operation. The values will be
retained as long as the 120V. AC control power is maintained
to the Power/Relay Module.

3.6.3.3 After Trip or Trouble

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay Module, coded
messages are transmitted over the INCOM network to indicate
the mode of trip such as, INST (Instantaneous), SDT (Short
Delay), LDT (Long Delay) and GDNT (Ground Fault). Also, the
value of current (in kA) at the time of trip initiated by the pro-
tection function will be transmitted. The manner in which this
data is utilized will depend on the system software.

For the After Trip or Trouble conditions, one of the following
coded messages will be transmitted over the INCOM network:

Message Condition Action/Comment
LDPU Overload in Indication is warning signal. Trip
Progress will occur if condition is not
cleared.
LDT Overload Trip action initiated as result of
Trip an overload. Clear overload,
resettripunitand reclose breaker
as required.
SDT Short Trip action initiated as result of
Delay fault exceeding trip setting.

Trip Examine breaker to insure
reclosing action is appropriate.
Reset trip unit and reclose
breakeronly after reason for trip
has been cleared.
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Message Condition

INST ®lInstantaneous
Trip

GNDT Ground
Fault

Trip

DISC ®Making

Action/Comment

Trip action initiated as result of
fault exceeding trip setting.
Examine breaker to insure
reclosing action is appropriate.
Reset trip unit and reclose
breaker only after reason for trip
has been cleared.

Trip action initiated as result of
ground fault exceeding trip
setting. Examine breaker to
insure reclosing action is
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been cleared.

Trip action initiated by

Current Discriminator — most likely on
Release initial breaker closing action.
(Discriminator) Examine breaker to insure re-
Trip closing action is appropriate.

Table 1 - Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

Reset trip unit and reclose
breaker only after reason for trip
has been cleared.

ORID @®O0verride Trip action initiated by override
Trip circuit indicative of a high level
fault. Examine breaker to insure
that re-closing action is
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been cleared.
PLUG Rating This message will be transmitted
Plug should there be a missing,
Problem improperly installed or defective
rating plug.
RAM Data This message will be transmitted
Memory in response to a data memory
Problem test failure. Depress tkipunitiTrip
Reset to re-conficm message. If
message reappéars,eplace trip
unit.
ROM Program This messagelwill be'transmitted
Memory in response t6 a program
Problem memory test failure. Depress trip
unit_Trip, Reset to re-confirm
message, If message reappears,
replace trip unit.
Notes:
@ All values of current were present prior to initiation of the

trip signal. In the‘case of a high-level fault condition where
fast tripping is desirable, thé trip unit will operate before a
complete RMS currentivalue can be calculated. For this
reason, the remotely transmitted value may be less than
the actual RMS fault current.

In the case of very high fault levels outside the range of
normal curkent sensor accuracy ranges, the message
"“ORNG" (indicating over range) will be transmitted follow-
ing the trip message “ORID” (indicating override).

Ihe override value in thetrip unitissettooperate at approx-
imately) 100X the frame/sensor ampere rating. For circuit
breakers having lower withstand ratings, other details are
prowvided in the breaker to insure proper applications within
the breaker withstand rating.

(AMPERES)®
A® 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
f 250 63 75 88 100 125 150 188 250
ﬁ 300 75 90 105 120 160, 180" 225 300
g_J 400 100 120 140 160 200 240 [ 300 [ 400
3 600 150 180 210 240 300 360 | 450 | 600
5 800 200 240 280 320 400 480 ( 600 | 800
2 1000 250 300 350 400 500 600 750 | 1000
(0 1200 300 360 420 480 600 720 900 | 1200
é 1600 400 480 560 640 800 960 § 1200 | 1200
é 2000 500 600 700 800 1000 § 1200 [ 1200 | 1200
a 2400 600 720 840 960 1200 1200 | 1200 | 1200
2‘ 2500 625 750 875 1000 1200 | 1200 | 1200 | 1200
(}7) 3000 750 900, 1050 1200 1200 | 1200 | 1200 | 1200
2 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 faultypickup levels shown are nominal values when tested

withiexternal control power present. This could be with the power/
relay module energized or with the auxiliary power module energized.
Without external control power available, the pick-up levet may be
asfhighvas the value shown for the “E’ setting of that particular
plug.

Refer to Type SPB, Type DS or Series C R-Frame supplemental
instruction leaflets given in Section 9 for list of available rating plugs
with each type circuit breaker.

Long Delay — — —i Available Settings
Setting : i I | : ]
]! I | 05,06, 0.7, 08,
" YW 0.85, 0.9, 0.95, 1.0
@ In Multiples of
Rating Plug
Amperes (i)

Fig. 11.1 Long Delay Ampere Pickup Settings
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Breaker Trips Available Settings

In 6T and GFT
Phase Current With Trip
Test Amps 6T (61500
In Phase Current Without Trip
1,2,3,8and 10 (Ip)
O]

Ground Current With Trip GFT®

Test O@
Trip O@

Reset NOTES:
@® See write-up for in-service
test trip limitations.

Ground Current Without Trip GF

@ 2 Trip unit reset required
following all automatic
trip and test operations.

@ Test operation begins with
release of pushbutton.

Fig. 12 Integral Test Panel

3.6.3.4 Analyzing “After Trip” Coded Messages

As indicated in Section 3.6.3.3, as long as control power is
available to the Power/Relay Module, coded messages will be
transmitted over the INCOM network, as well as the individual
values of phase and ground current, if any, at the time the
automatic trip was initiated. The manner that these coded mes-
sages could operate can best be understood by referring to
the following examples:

Given a 1600 amp circuit breaker with a 1000 amp rating plug
installed.

3.6.3.4.1 Case 1 - Overload Trip Operation

Assume a prolonged overload condition which results in an
automatic breaker trip operation. The followifrg willoccur:

1. The Long Delay Trip LED will turn “ON" at(the tripyunit (see
Fig. 1)

2. The coded message LDT and the value ofjthe trip current
will be transmitted remotely over the INGOM network.

3. The Long Delay Relay in the Powes/RelayModule (See Figs.
3 and 6) will operate to closefa contact for a remote Long
Delay (hard-wired) alarmasignal¢

Operator Actions

AT THE REMOTE TERMINAL(WITH AN APPROPRIATE
SOFTWARE PROGRAM)

Observe the coded alpha-numeric message (LTD) and the value
of currents in kA, i.e., 1.50.

AT THE TRIP UNIT

1. Following,anyirequired corrective and/or inspection actions,
resetthe,trip unit by depressing the ““Trip Reset” pushbut-
ton (see Fig. 1). All remotely transmitted coded messages
and,cusrent values as well as the local cause of trip LED
and, the’signal relay in the Power/Relay Module will turn
"OFF".

NOTICE

On LDT trip operations, it is essential that any cause
of overload trip be corrected prior to reclosing the
circuit breaker. Should it not be corrected and the
circuit breaker be reclosed too soon, then, becausée
of the inherent Long Time Memory Functiem; the Long
Delay trip time will operate faster thaf thefrelated
time-current curve indicates.

The amount of time required to clear the, memory circuit is a
factor of the Long Delay time setting (see/Figs;11.2). The longer
the delay setting, the longer the timefrequired to reset the
memory. Total memory clearing time could vary from one to
twelve (12) minutes depending uponithe time delay setting
selected.

The memory function, as in any c¢epnventional thermal type (bi-
metal) circuit breaker, serves,a useful function by allowing the
load conductors to coélfdown.

2. After correcting the/cause of the overload trip (LDT) and
allowing for the‘mema@ry circuit to reset, reclose the circuit
breaker following established procedures.

Note: During“the overload condition, prior to the
automatic teip operation, the following trip unit indi-
cationsiwould have been visible:

1. The Long Delay LED (Fig. 1) would have been
flashing “ON"" and ""OFF" at the trip unit.

2. The coded message "LDPU” would have been
transmitted remotely over the INCOM network.

3. The "High-Load" relay in the Power/Relay Module
(see Figs. 3 and 6) would have picked-up (after a
40 second delay), to close the contact for a hard-
wired remote High-Load alarm.

3.6.3.4.2 Case 2 - Instantaneous Trip Operation

Assume a high-level fault above the instantaneous trip setting
— Assume 8 x I — (see Fig. 1). Following the trip operation,
the following will occur:

1. The Instantaneous Trip LED will turn “ON"" at the trip unit
(see Fig. 1).

2. The coded message INST will be transmitted remotely over
the INCOM network.

3. The Short Circuit Relay in the Power/Relay Module (see Figs.
3 and 6) will operate to close a contact for a remote, hard-
wired Short Circuit Alarm signal.

Operator Actions

AT THE REMOTE TERMINAL (WITH AN APPROPRIATE
SOFTWARE PROGRAM)

Observe the coded alpha-numeric message (INST) and the value
of current in kA, i.e., 12.0.

Note: Should the level of fault current be very high,
then, the coded message ORID could be transmitted,
along with the coded message ORNG rather than a
numerical current value. This would be indicative of
a very high fault level outside the range of normal
current sensor accuracy ranges.



AT THE TRIP UNIT

1. Following any corrective action and/or inspection actions,
reset the “Trip Reset’” pushbutton (see Fig. 1). All remotely
transmitted coded messages and current values as well as
the local cause of trip LED and the signal relay in the Power/
Relay Module will turn ""OFF".

2. Reclose the circuit breaker as required following established
procedures.

3.6.3.4.3 Other Cases

Similar type indications will occur and similar operator actions
will be required as described in the above two cases following
an automatic trip operation initiated by any other of the Pro-
tection Functions including short delay and ground fault.

3.6.3.5 Coded Messages/Computer Software

With the circuit breaker in normal service, coded information
is continually supplied over the INCOM Local Area Network
(LAN). Data is transmitted via bursts of a 115.2 KHZ carrier at
data rates up to 1200 data bits per second. This data can be
captured and manipulated in a variety of ways depending upon
the manner in which the master computer software program
is written.

As an example, individual phase current values are available.
The software must be written to select the appropriate signals
to obtain the proper data and display it.

Following an automatic trip operation, the sequence_ef,coded
data varies slightly. As an example, when an autématig, trip
operation occurs, the cause of the trip operation and the/ivalue
of the fault current are available from the trip,_unityover the
INCOM network. Should the trip have been initiated‘by the
Short Delay Trip protection function, then a codedymessage
indicating SDT would be transmitted.

Once this message is interpreted in the computer software,
then the value of fault current can be refrieved and identified
as to the applicable phase. With the control power available
via the Power/Relay module, the mode,of thip;and the value of
fault current foreach phase (or grodnd)will be available in the
trip unit until the trip unit is reset!

Effective utilization of the data within,the DIGITRIP RMS 700
Trip Unit over the INCOM petwork will require appropriately
designed and/or customized software.

3.6.4 Computer Software Programs

Computer softwareyprograms are available for operating and/
or monitoring circuit'breakers equipped with DIGITRIP RMS
700 Trip Units. Contact?Westinghouse for availability and
recommenidations.

3.7 Test Provisions

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

Fombench testing of the trip unit alone or of the trip unit while
itisiunstalled in the circuit breaker, an optional Auxiliary Power
module (Cat. No. PRTAAPM) as shown in Figure 10is available.
This Auxiliary Power module, which operates from a separate
120V., AC supply, may also be used when a drawout type
circuit breaker is in each of its four cell positions, i.e., “Con-
nected’’, ““Test’’, “Disconnected’’ and ‘‘Withdrawn'' (or
""Removed”’).
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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
factor of the protection model supplied as illustrated in Figs.
2.1 through 2.6. Each setting igymade with an eight position
rotary switch using a small screwddriver. The selected setting
foreach adjustment will appearin the small rectangular open-
ing as illustrated in Fig. 1.

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

Toillustrate the pottion of the protection curve being adjusted,
simulated Time-€urrent curves are pictured on the face of the
trip unit. The p@articdlar setting to be adjusted is located in close
proximuity, to its_ portion of the simulated Time-Current curve.
Shouldjanfautomatic trip occur as a result of a fault current
exceeding the’ pre-selected value in this portion of the Time-
Currentyeuive, the red LED shown in this segment of the sim-
ulated, Time-Current curve would turn “ON".

ThejaVvailable settings, along with the illustrated effect of
changing the setting, are given in Figs. 11.1 through 11.7.

4.2 Long Delay Settings

Eight (8) available settings, as indicated in Fig. 11.1, range from
0.5 to 1.0 (In). Each setting is expressed as a multiple of the
maximum ampere rating (I) of the installed rating plug.

4.3 Long Delay Time Settings

Available settings, as illustrated in Fig. 11.2, 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. 11.3, available settings range from 2 to 6
(In} with two variable settings of S1 and S2. These variable
settings depend 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.

4.5 Short Delay Time Settings

As illustrated in Fig. 11.4, two different curve configurations
are possible, i.e., flat or It response. The configuration selected
will be a factor of the type of selective coordination being
developed. The |2t response 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 sec.) and three I?t (0.1, 0.3, 0.5
sec) response time delay settings are provided. The I response
settings are identified by the suffix asterisk (*) that appears in
the setting viewing window. The It response is applicable only
up to eight (8) times the ampere rating of the installed rating
plug (In). After this value is exceeded, the I’t response config-
uration reverts to a flat response.
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4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, available settings range from 2 to 6
(In) with two variable settings M1 and M2. These variable set-
tings depend 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 Sections
9.1 and 9.2 that is supplied with the circuit breaker. Specific
information is also shown on the rating plug and on the appli-
cable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 11.6, eight (8) available settings are given
in alphabetical notations from Ato K (There is no ““G" notation).
Specific setting values are a function of the installed rating
plug. In general, the pick-up settings range from 0.25 to 1.0
times the ampere rating (I,;) of the installed rating plug up to
a maximum pick-up value of 1200A.

Specific current pick-up values are tabulated in Table 1 and on
the ground fault Time-Current curve of the applicable circuit
breaker. Under primary injection test conditions conducted with
the breaker outside of its cell, and when the external Auxiliary
Power module shown in Fig. 10 is used, the tabulated values
should be in effect.

The tabulated values shown in Table 1 are based on the use
of a residual current sensing scheme with the same rated cur-
rent sensor in all phase and neutral conductors. Refer to the
applicable supplemental circuit breaker instruction leaflet shown
in Sections 9.1 and 9.2 for values applicable to alternate sens-
ing schemes.

4.8 Ground Fault Time Delay Settings

As illustrated in Fig. 11.7, two different curve configurations
are possible, i.e., flat or I’t response. The configuration selected
will be a factor of the type of selective coordinationgbeing
developed. The I2t response will provide a longer time delay.
in the low-end of the ground fault pick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and three 42t (0:1;,043, 0.5
sec) response time delay settings are provided{Thellt response
settings are identified by the suffix asterisk 4¥) that appears in
the setting viewing window. The I’t response is‘@pplicable only
up to 0.625 times the ampere rating of the installed rating plug
(In). After this value is exceeded, the tfresponse configuration
reverts to a flat response.

5.0 Integral Test Panel - Test Procedure
5.1 General

As illustrated in Figs. A/and 12, an integral test panel is provided
to test the Digitrip RMS 700 TriphUnit.

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

CAUTION

THE TRIPPING OF A CIRCUIT BREAKER UNDER “TEST
CONDIFIONS* WHILE IT IS 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 is on a test bench.

To preserve the primary protection function of the tripgunit,
all in-service testing under “Trip” or “No-Trip” conditions must
be done at load current values no greater than'40% of the plug
rating (Ip). Any attempt to conduct insservicegtesting above
this value will be *automatically abortediby the trip unit.

Since the Digitrip RMS 700 Trip Unit rféquires external control
power to operate the Power/Relay module, any in-service test-
ing elected to be done may be conducted without the insertion
of the Auxiliary Power module.

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 NQ@TE/ IN SECTION 5.1, GOOD PRACTICE
WILL LIMIT CIRCUITIBREAKER IN-SERVICE “TRIP TESTS” TO
MAINTENANCE PERIODS DURING TIMES OF MINIMUM LOAD
CONDITIONS. Testing, prior to start-up can best be accom-
plished with, the breaker out of its cell or in the “Test”, “Dis-
connect’” ofWithdrawn’ (or “Removed"”) cell positions.

Note: Since time-current setting are based on desired
sy§tem ‘cogrdination 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. 12, six different test settings (1, 2, 3, 6T, 8
and 10XIp) 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 (6T 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 not to be construed as a calibration
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

Should the circuit breaker be in the “Disconnected” cell posi-
tion or withdrawn from its cell entirely, install the Auxiliary
Power module (Cat. No. PRTAAPM) to insure control power is
available. Should the circuit breaker be in the “Connected” or
“Test" position and have control power available tothe “Power/
Relay” module, then the Auxiliary Power module need not be
installed.

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



5.4.2 By Not Tripping the Breaker

1. Should the circuit breaker be in the cell “Connected” posi-
tion and carrying load current, make sure that the circuit
breaker is carrying no more than 40% of the plug 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.

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

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

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

5.4.3 By Tripping the Breaker

1. Make sure that the circuit breaker is carrying nogmore than
40% of the plug rating (Ip).

2. Place the test selector switch in one of the tw, ' Trip4. test
settings, i.e., 6T or GFT.

3. Depress the “Test” pushbutton and release it - the test is
initiated when the pushbutton is released. The coded mes-
sage “Test” will be transmitted overf/ INCOM“and cleared
only by depressing and releasing the Trip Reset at the trip
unit.

4. Should any of the various protegction settings be less than
the selected “Trip” test value, thelgircuit breaker will trip
and the LED related to that funetion will turn on following
the test action. The causg’of trip coded message and value
of test current will be transmitted remotely over INCOM.

5. Reset the trip unit By depressing and releasing the “Trip
Reset”” pushbutton prgvided. All LEDs and coded messages
turned on resulting fromgthe “Trip” test action should turn
off.

Note:“A,test initiated via the integral test panel may
be aborted at any time by depressing the “Trip Reset’’
pushbutton:

6. Reset and reclose the circuit breaker following established
procedures:
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6.0 Back-up Battery
6.1 General

As indicated in Figs. 6 and 7, a back-up battery is provided to
maintain the mode of trip LED indication in the, Digitrip RMS
700 Trip Unit when external control power to the Power/Relay
module is not available. The back-dp battery is located in the
rating plug along with a battery cheek’pushbutton and 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 belghecked at any time by depressing
the battery check pushbutton¥and observing the “ON" con-
dition of the battery chéekdLED as shown in Fig. 7.1. If the
battery check LED does, not turn “ON", replace the battery.

6.3 Battery Replacement

Should the batteryrequire replacement, it can be easily replaced
from theifront ef the trip unit by lowering the hinged cover of
the rating plug as shown in Fig. 7.2. The battery can then be
removed by ptlling the battery tab as shown in Fig. 7.3.

Note: The battery can be replaced at any time with
thetcircuit breaker in service without affecting the
operation of the circuit breaker and its protection
function.

Lhe replacement battery should be the same type or equiva-
lent. Acceptable 3.0 volt lithium batteries may be obtained from
the following companies under their type designation indicated:

Company 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

Note: Care should be exercised when replacing a
battery to insure that the correct polarities are
observed. Polarity markings are shown on the rating
plug when the hinged cover is open as indicated in
Figs.7.2 and 7.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustrated
in Fig. 10, is an encapsulated power supply that requires a
120V. AC input at either 50 or 60 Hz. It provides an output of
32V. DC (nominal 40 Vdc open circuit) which can be used for
testing a Digitrip RMS 700 Trip Unit.
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When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 700 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 7, 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, and instantaneous and
ground fault are selected as a multiple of the rating plug rating
(In).

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

I.B. 33-790-1F  Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

I.B. 33-790-1F Section 8A Supplement Circuit Breaker

Supplement Automatic Tripping System When Using

No. 1 Digitrip RMS Trip Assembly

SC-4280-87 Typical Time-Current Characteristig,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 Cigeuit/Breakers

508B508 ConnectionyDiagram for Type DS Circuit

Breakefs

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 Characteristic Curve (LS)
for Type SPB Systems Pow-R Breaker

SC-4282-87 Typical Time-€urrentCharacteristic Curve (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 Units

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

9/4 Miscellaneous
LL. 172:216 Assemblies Electronic Monitor (AEM)

I.L. 17-199 Instructions for Computer Operated Network

Interface Card Used in INCOM Networks

9.5 Series C R-Frame Molded Case Circuit Breakers

29-106 Frame Book

29C107 Frame Instruction Leaflet

29-707 Supplemental Instructions
For Series C R-Frame used with the Digitrip
RMS Trip Assembly

SC-4582-89 Typical Time-Current Characteristic Curve (LI)
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

I.L. 29C709 Master Connection Diagram for Series C

R-Frame Circuit Breaker with Digitrip RMS
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Effective May, 1989 Supersedes |.L. 29-853 dated May, 1988

I.L.29-853-A

WARNING

DO NOT ATTEMPT TO INSTALL'ORRERFORM MAIN-
TENANCE ON EQUIPMENT WHIKE'IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM CONTACT WITH,ENERGIZED EQUIPMENT.
ALWAYS VERIFY THAT NOWOLTAGE IS PRESENT
BEFORE PROCEEDING/WITH THE TASK, AND
ALWAYS FOLLOW GENERALLY ACCEPTED SAFETY
PROCEDURES.

THE WESTINGHOUSEZELECTRIC CORPORATION IS
NOT LIABLE(FOR'EHE MISAPPLICATION OR MISIN-
STALLATION.OF ITS'PRODUCTS.

The user is\cautioned to observe all recommendations, warn-
ings andieautionsfelating 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
not'bedeonsidered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If any questions arise,
contact Westinghouse Electric Corporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 700 Trip Unit, illustrated in Fig. 1, is a micro-
processor based type trip suitable for use in type SPB Systems
Pow-R circuit breakers and types DS and DSL low voltage AC
power circuit breakers and Series C R-Frame molded case cir-
cuit breakers.

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

The Digitrip RMS 700 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its PROTECTION SYSTEMS. It oper-
ates from current signal levels and controlpower derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 700 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)
2.3 Long Time/Short Time/Instantaneous (LS1)
2.4 Long Time/Instantaneous/Ground (LIG)
2.5 Long Time/Short Time/Ground (LSG)

2.6 Long Time/Short Time/Instantaneous/Ground (LSIG)
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1.2 Information/Local

As illustrated in Figs. 1 and 2, red LED indicators are provided
on the face of the trip unit to indicate the mode of an automatic
trip operation.

A Power/Relay module, as indicated in Fig. 3,is ncluded to
provide controf power for operating the LEDs and internally
mounted signal relays. The signal relays pr@vide contacts for
three remote mode of trip indicators (LoagM®elay, Short Circuit,
Ground Fault) and a remote High-Load alagm. Each contact is
rated 120 V., 50/60 Hz., 1,0 A.

Green LED indicators are provided totindicate the operational
status of the trip unit and the status of‘the back-up battery
mounted in the rating plug.

The back-up battery is provided, to'maintain the mode of trip
LED indicators following am autematic trip operation and
simultaneous loss of contfol power to the Power/Relay mod-
ule. It does not providejgontrolgpower for the microprocessor.

1.3 Communications

An important function,of the Digitrip RMS 700 Trip Unit is
communicatigns and control viaINCOM. INCOM is an acronym
for INtegrated)COMmunications. It is a communication chip
developed by, Westinghouse Electric Corporation to combine
microprocessor-based and other electrical distribution and
contral, préducts with personal computers into a comprehen-
sive_ communications and control network.

Fig. 4 Assemblies Electronic Monitor (AEM)

7.4 Information/Remote

The Digitrip RMS 700 Trip Unit has the capability to commu-
nicate with remote terminals. This may be done over the INCOM
Local Area Network (LAN) using an IBM compatible computer
(See Fig. 9A) or by using an Assemblies Electronic Monitor
(AEM) as illustrated in Fig. 4. (See Fig. 9B) The AEM can be
mounted on the equipment assembly housing the circuit
breakers or at a remote location. Both devices can also be used
simultaneously. (See Fig. 9C).

For monitoring remotely voitage related quantities such as true
energy at a computer, a separate Potential Transformer mod-
ule, as illustrated in Fig. 5, is provided to supply three-phase
voltage. A potential disconnect plug is provided to remove the
source voltage from the Potential Transformer Module to pro-
vide safe operating procedures during dielectric test opera-
tions of the circuit breaker.

1.5 Testing

Integral test provisions with selectable ““Trip’* and ““No Trip*’
test positions are provided. For phase testing, five "’No Trip”’
test settings and one “*Trip’‘ test setting are provided. For ground
fault testing, one “No Trip” and one “Trip”’ setting are pro-
vided. Testand Trip Reset pushbuttons are provided. See Sec-
tion 5 for test procedures.

2.0 UL Listed Devices
Digitrip RMS 700 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 700 Trip Unit provides fivie basicsfunctions:

Protection
Information/Local
Communications
Information/Remote
Testing

A typical trip unit and rating plug are illustrated in Fig. 1. Indi-
vidual product instruction leaflets/referenced in Sections 9.1
and 9.2 illustrate typicalsRigitripPRMS Trip Units installed in
specific breakers.

The trip unit uses thelN TEEMCS-51 family of microcomputers
to perform it§ numericand logic functions. The principle of
operation can best be described by referring to the block dia-
gram shownlingFig. 6/

In the Digitrip RMS 700 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 to operate the protection functions as well
as,tripping power during normal circuit breaker operating
periods.)Using these current signals in the protection function,
analeg voltages are developed across various calibrating resis-
tors including:

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

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

The micro-computer, 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 fue RMS current values, is
repeatedly compared with the presetfprotection function pick-
up settings and other operating, data_stored in the ROM or
Read Only Memory. The micro-computer software program is
then used, in decision tree fashien, to initiate protection func-
tions including tripping actions through the low energy flux
transfer trip coil in the gircuit breaker.

3.2 Making Current, Release (Discriminator)

When the Digitrip’ RMS_700 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. Thisfcircuit, will prevent the circuit breaker from being
closed and latched-in on a faulted circuit. The non-adjustable
releaseis, presset/at eleven (11) times the installed rating plug
ampereyrating (1)

The making current release is armed only for the first ten (10)
eycles,following an initial circuit breaker closing operation pro-
vided the load current exceeds approximately 10% 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 rearm. The release, once armed, will remain armed until
approximately 10% load current passes through the breaker
for 10 cycles. Any trip operation initiated by the making current
release will trip the circuit breaker instantaneously.

3.3 Instantaneous Override

In addition, when the Digitrip RMS 700 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 preset to a specific
value that reflects the short time withstand rating of the circuit
breaker in which the trip unit is installed. Specific values vary
between circuit breaker types and ratings. For specific infor-
mation, refer to the supplementary leaflets and/or Time-Cur-
rent curves referenced in Sections 9.1 and 9.2.

3.4 Zone Interlocking

As indicated in the block diagram in Fig. 6, zone interlock sig-
nals are provided. For Digitrip RMS 700 Trip Units equipped
with either ground fault or short time protection functions or
both, separate zone interlocking circuits are provided. When
utilized, these input/output signals must be connected in the
ultimate equipment assembly in line with details provided with
the specific circuit breaker connection diagrams supplied with
the circuit breaker and referenced in Sections 9.1 and 9.2. Sim-
ilarly, if the zone interlocking function is chosen notto be used,
defeater connections on each circuit must be added as illus-
trated in the same referenced diagrams.

3.5 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. As indicated in Fig. 2, each LED is strategically located
in the related segment of the Time-Current curve depicted on
the face of the trip unit. The mode of trip is determined by the
segment of the Time-Current curve in which the LED is turned
“ON",



External control power is required to operate the Power/Relay
module. The Power/Relay Module maintains the mode of trip
LED indicators in their “ON’ position following an automatic
trip operation as long as control power is available. With a loss
of control power following an automatic trip operation, a back-
up battery, as illustrated in Figs. 6 and 7, is provided to perform
this function. With a return of the normal control power source,
the mode of trip LED’s will continue to be held in the latched
"ON" position by the back-up battery until the trip unit is reset.

A green colored battery check LED and test pushbutton, as
shown in Figs. 1 and 7, are provided to check the status of the
battery.

A green colored LED, as shown in Fig. 1, indicates the oper-
ational status of the trip unit. With external control power avail-
able at the Power/Relay module (or via the external Auxiliary
Power module during bench testing operations), the green LED
will flash “ON’" and ““OFF’’ once each second. A flashing green
LED is an indication of a properly operating trip unit.

3.6 Communications

The Digitrip RMS 700 Trip Unit contains an INCOM module
thatisusedforexternal communications using a single twisted
pair of conductors. The receiving terminal can be:

1) A remote mounted computer (IBM compatible).

2) An Assemblies Electronic Monitor (AEM) for local or remote
monitoring (see |.L. 17-216).

3) An Assemblies Electronic Monitor (AEM) for local monitor-
ing and a remote mounted computer (IBM compatible).

3.6.1 Address System

To enable the individual monitoring of multiple circuit breakers
equipped with a Digitrip RMS 700 Trip Unit, each trip unit is
equipped with an adjustable address registerg@'s indicated in
Fig. 8,the three-digit INCOM address register isdocated at the
right side of the rating plug cavity. It is‘@aecessibleonly when
the rating plug is removed.

Each of the three digits in the trip unit@ddressyis independently
set by rotating the ten-position selector switch for each digit
with a small screwdriver. As the selégtorswitch is rotated, the
address digit is displayed in the viewing window. When set,
the proper address reads from top,to bottom.

As indicated in Fig). 8, eachltrip unit is provided with a space
on the front face for markingythe selected three-digit INCOM
address. To insure that'the communication link is correctly
reflecting the output(of the'correct circuit breaker position, a
space is also available on the face of each trip unit to record
the cell designatign‘in, which the circuit breaker is installed. It
is recommended that these spaces be properly utilized.

Note: Tolinsure'communications with the proper cir-
cuit'breaker;ieare must be exercised by maintenance
personneékto,replace any circuit breaker that may have
been removed from the cell back into its proper cell
whenithe maintenance operation is completed.
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3.6.2 Remote Devices
3.6.2.1 Direct to Remote Computer

When communication direct to a remote computer is selected,
as illustrated in Fig. 9A, a Westinghouse CONI (Computer Oper-
ated Network Interface) card (see I.L. 17-199) must be inserted
into the computer frame. The computer must be IBM compatible.

3.6.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM) per
assembly may be installed in the circuit breaker equipment
assembly or at a remote location to monitor certain parameters
available from each Digitrip RMS 700 Trip Unit (See Fig. 9B).
The AEM is described in instruction leaflet I.L. 17-216.

3.6.2.3 Remote Computer/AEM

Where desired, communications to both an Assemblies Elec-
tronic Monitor (AEM) and a remote computer (IBM compatible,
equipped with a CONI card) may be employed as illustrated
in Fig. 9C.

3.6.3 Network Interconnections

For an un-engineered network (using the computer as the focal
point) five legs may be served from a computer with each leg
up to 2500 feet in length (terminated with a 150 ohm, 1/2 watt
carbon composition resistor). Spurs up to 200 feet with no
additional resistor terminations may be included. For engi=
neered networks, greater distances are possible.

3.6.3.1 Coded Messages

A number of alpha-numeric messages are transmittediremotely
from a Digitrip RMS 700 Trip Unit that employ Westinghouse
INCOM serialized protocol. The manner in which these mes-
sages are utilized will be a factor of the system software
employed. To properly understand the actions of the trip unit,
each coded message must be undegstood as well as any required
follow-up operational action,Messagés can be divided into two
categories: Normal service andyafter tripfor trouble conditions.

3.6.3.2 Normal Service
3.6.3.2.1 Instrumentation Function

Normal source messages are those that serve the ammeter
instrumentation function,_ife., phase “A’ current (la), phase
"B" current (Ig)f'phase “C” current (Ic), and ground current
(Ig). The ground current messages will be transmitted only if
ground fault_proteetion is included as an integral part of the
trip unit protectien functions. The value transmitted will be in
kA (kilo Ampgres).

3.6.3.2.2 "Status/Control Function

The statusiof the circuit breakers including the following is also
transmitted over the INCOM network: “Open”, “Closed” or
‘Iripped”. The circuit breaker may also be *'Tripped” or ““Closed"”’
(if'Breaker is furnished with spring release option) with a com-
mand from the remote computer. The tripping operation is
accomplished by initiating a trip operation using the low energy
flux transfer trip coil in the circuit breaker.
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Fig. 7.1 View with Hinged Cover Closed
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Fig. 7 Typical Rating Plug
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Fig. 9B Typical Unengineered INCOM Network Interconnections with Assemblies Electronic Monitor
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Two additional messages indicative of a normal service oper-
ating procedure include the following:

Message Condition Action/Comment
TEST Test in This message will be transmitted
Progress when the integral test pushbutton is
depressed and is maintained until the
trip reset is depressed and released.
EXTT External External trip command initiated over
Trip INCOM.
Command

Note: To close the breaker locally, the trip unit must
be reset locally following each trip command,
otherwise the circuit breaker will remain in a trip-free
condition. The circuit breaker may be closed remotely
via the computer without a local trip reset pushbutton
operation following an external trip (EXTT) Command.

3.6.3.2.3 Energy Monitoring

The Digitrip RMS 700 Trip Unit contains an energy monitoring
function. By using the circuit breaker sensors and an integrally
mounted Potential Transformer Module shown in Fig. 5, true
energy parameters are computed and will be transmitted
remotely over the INCOM network.

The Potential Transformer Module, is suitable for all system
voltage ratings up through 600V., 50/60 Hz. The transformer
provides step down voltages to the input terminals Va, Vg,V ¢
and Vp on the rear of the Digitrip RMS 700 Trip Unitdiousing/

The primary of the Potential Transformer Moduleds,congected
internally to the primary phase conductors of the,circuitdbreaker
through a dielectric disconnect plug that is locatedyon the,side
of the circuit breaker or the trip unit as indicated in“the appli-
cable circuit breaker instruction leaflet referefcediin Sections
9.1 and 9.2.

NOTICE

DIELECTRIC TESTING OF THE CIRCUIT BREAKER
WITH THE DIELECTRIC BISCONNECT PLUG
INSTALLED WILL DAMAGEFHEROTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS 700 TRIP UNIT.

REMOVE THE DISCONNECT PLUG PRIOR TO DOING
ANY DIELECTRIC TESTING OETHE CIRCUIT BREAKER.
REPLACE THE PLUG"AFTER ALL DIELECTRIC TEST-
ING IS COMPLETED/AND PRIOR TO CLOSING THE
CIRCUIT BREAKER/PERJESTABLISHED OPERATING
PROCEDMURES.

WARNING

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM CONTACT WITH ENERGIZED EQUIPMENT.

VEERIFY THAT NO VOLTAGE IS PRESENT ON THE
CIRCUIT BREAKER BEFORE REMOVING THE DIELEC-
TRIC DISCONNECT PLUG TO PERFORM DIELECTRIC
TESTING OF THE CIRCUIT BREAKER. REINSTALL THE
PLUG ONLY AFTER INSURING THAT NO VOLTAGE
IS PRESENT ON THE CIRCUIT BREAKER.

1

The energy monitoring parameters transmitted over the,INCOM
network include:

Peak Demand in MW (Megawatts)
Present Demand in MW (Megawatts)
Energy (Consumed) in MWH (Megawatt Hours)

The present demand parameter is agfinstantaneous power value
thatis calculated on a one second time'basis. The Digitrip RMS
700 Trip Unit presumes that power is flowing from the top to
the bottom of the circuit breakerdfpositive flow of power). If
the power flows in the opp@site,direction through the circuit
breaker, i.e., bottom to top, an indication of negative power
flow (NPOW) is availablg that{can/be utilized, if desired, by the
system level software.

The Peak Demand parameter is based on an approximate five
(5) minute demanfdwindow which is stored separately in the
computer. ThedPeak Demand is the AVERAGE POWER used
during this periodpand the remotely displayed value is the
highest or peakivalue. The demand window is not a “sliding
window". It isfmare like a “jumping window’'. When the trip
unit isfirst energized, there will be a delay of five minutes
beforeta non-zero value can be displayed.

Thereénis,no means to reset the peak demand either locally or
remaotely in the Digitrip RMS 700 Trip Unit.

Thelenergy parameter is the summation of average power over
time and it is expressed in megawatt hours. The information
i§yupdated on a one second basis. The value cannot be reset
by any of the available pushbuttons. The value of the param-
eter rolls over after 99.9 to 0.00 MWH.

Neither the Peak Demand nor the Energy parameters will be
reset by depressing the trip reset pushbutton or by an auto-
matic circuit breaker tripping operation. The values will be
retained as long as the 120V. AC control power is maintained
to the Power/Relay Module.

3.6.3.3 After Trip or Trouble

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay Module, coded
messages are transmitted over the INCOM network to indicate
the mode of trip such as, INST (Instantaneous), SDT (Short
Delay), LDT (Long Delay) and GDNT (Ground Fault). Also, the
value of current (in kA) at the time of trip initiated by the pro-
tection function will be transmitted. The manner in which this
data is utilized will depend on the system software.

For the After Trip or Trouble conditions, one of the following
coded messages will be transmitted over the INCOM network:

Message Condition Action/Comment
LDPU Overload in Indication is warning signal. Trip
Progress will occur if condition is not
cleared.
LDT Overload Trip action initiated as result of
Trip an overload. Clear overload,
reset trip unitandreclose breaker
as required.
SDT Short Trip action initiated as result of
Delay fault exceeding trip setting.

Trip Examine breaker to insure
reclosing action is appropriate.
Reset trip unit and reclose
breakeronly after reason for trip
has been cleared.
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4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, available settings range from 2 to 6
(In) with two variable settings M1 and M2. These variable set-
tings depend 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 Sections
9.1 and 9.2 that is supplied with the circuit breaker. Specific
information is also shown on the rating plug and on the appli-
cable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 11.6, eight (8) available settings are given
in alphabetical notations from A to K (Thereis no “G"” notation).
Specific setting values are a function of the installed rating
plug. In general, the pick-up settings range from 0.25 to 1.0
times the ampere rating (l) of the installed rating plug up to
a maximum pick-up value of 1200A.

Specific current pick-up values are tabulated in Table 1 and on
the ground fault Time-Current curve of the applicable circuit
breaker. Under primary injection test conditions conducted with
the breaker outside of its cell, and when the external Auxiliary
Power module shown in Fig. 10 is used, the tabulated values
should be in effect.

The tabulated values shown in Table 1 are based on the use
of a residual current sensing scheme with the same rated cur-
rent sensor in all phase and neutral conductors. Refer to the
applicable supplemental circuit breaker instruction leaflet shown
in Sections 9.1 and 9.2 for values applicable to alternate sens-
ing schemes.

4.8 Ground Fault Time Delay Settings

As illustrated in Fig. 11.7, two different curve configurations
are possible, i.e., flat or I’t response. The configuration selected
will be a factor of the type of selective coordination’being
developed. The |2t response will provide a longer time delay
in the low-end of the ground fault pick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and threedl2t (0:420.3, 0.5
sec) response time delay settings are provided. Thejl2t response
settings are identified by the suffix asterisk(®) that appears in
the setting viewing window. The I’t response is‘applicable only
up to 0.625 times the ampere rating of the installed rating plug
(In). After this value is exceeded, the |2t response configuration
reverts to a flat response.

5.0 Integral Test Panel — Test Procedure

5.1 General

Asiillustrated in Figs4l'and4?2, an integral test panel is provided
to test the Digitrip RMS 700 Trip’ Unit.

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

CAUTION

THE TRIRPING OF A CIRCUIT BREAKER UNDER “TEST
CONDITIONS’ WHILE IT IS IN SERVICE AND CAR-
RYING,LOAD CURRENT, WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECO@MMENDED.

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 is on a test bench.

To preserve the primary protection function of the trigyunit,
all in-service testing under “Trip” or “’No-Trip’__conditions must
be done at load current values no greater than 40%, of the plug
rating (In). Any attempt to conduct i-servieé testing above
this value will be *automatically abortediby thegtrip unit.

Since the Digitrip RMS 700 Trip Unitérequiikes external control
power to operate the Power/Relay module,|afy in-service test-
ing elected to be done may be conducted without the insertion
of the Auxiliary Power module.

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 CIRCUITBREAKER IN-SERVICE “TRIP TESTS” TO
MAINTENANCE PERIODSDURING TIMES OF MINIMUM LOAD
CONDITIONS. Testing, prior to start-up can best be accom-
plished withythe breaker out of its cell or in the “Test”, "'Dis-
connect” ofy. Withdrawn’’ (or “Removed”) cell positions.

Note:Sincetime-current setting are based on desired
system ‘¢oordination 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 “Tést Provision

As indicated in Fig. 12, six different test settings (1, 2, 3, 6T, 8
and 10XIp) 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
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

Should the circuit breaker be in the “Disconnected” cell posi-
tion or withdrawn from its cell entirely, install the Auxiliary
Power module (Cat. No. PRTAAPM) to insure control power is
available. Should the circuit breaker be in the “Connected” or
"Test"” position and have control power available to the “‘Power/
Relay’” module, then the Auxiliary Power module need not be
installed.

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

-
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5.4.2 By Not Tripping the Breaker

1. Should the circuit breaker be in the cell “Connected” posi-
tion and carrying load current, make sure that the circuit
breaker is carrying no more than 40% of the plug 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.

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

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

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

5.4.3 By Tripping the Breaker

1. Make sure that the circuit breaker is carrying no more than
40% of the plug rating (lp).

2. Place the test selector switch in one of the twe “'Trip’ test
settings, i.e., 6T or GFT.

3. Depress the “Test” pushbutton and release it/—the test is
initiated when the pushbutton is released."The coded mes-
sage "Test” will be transmitted over ANCOMyand cleared
only by depressing and releasing the( Trip Reset at the trip
unit.

4. Should any of the various protection settings be less than
the selected “Trip” test valuey theycircuit breaker will trip
and the LED related to that fungtion‘will turn on following
the test action. The causefitrip coded message and value
of test current will be transmittéd remotely over INCOM.

5. Reset the trip unit by*depressing and releasing the "“Trip
Reset”” pushbutton proyided. All LEDs and coded messages
turned on restlting from the “Trip” test action should turn
off.

Note: A testfinitiated via the integral test panel may
be aborted(at any/time by depressing the *’ Trip Reset"
pushbutton.

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

6.0 Back-up Battery
6.1 General

As indicated in Figs. 6 and 7, a back-up battery is provided to
maintain the mode of trip LED indication in the Digitrip RMS
700 Trip Unit when external control power to the Power/Relay
module is not available. The back-upbattery is located in the
rating plug along with a battery checkgpushbutton and green
battery check LED.

6.2 Battery Check

The battery is a long life, lithjum jphoto type unit. The ready
status of the battery can bgchecked at any time by depressing
the battery check pushbuttonpand observing the “ON" con-
dition of the battery check LED as shown in Fig. 7.1. If the
battery check LEDfdoes not'turn “ON", replace the battery.

6.3 Battery Replacement

Should the battéry‘require replacement, it can be easily replaced
from theyfront/of the trip unit by lowering the hinged cover of
the rating“plug“as shown in Fig. 7.2. The battery can then be
removed by pulling the battery tab as shown in Fig. 7.3.

Note: The battery can be replaced at any time with
thejeircuit breaker in service without affecting the
operation of the circuit breaker and its protection
function.

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

Company 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 OId Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548

Note: Care should be exercised when replacing a
battery to insure that the correct polarities are
observed. Polarity markings are shown on the rating
plug when the hinged cover is open as indicated in
Figs. 7.2 and 7.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustrated
in Fig. 10, is an encapsulated power supply that requires a
120V. AC input at either 50 or 60 Hz. It provides an output of
32V. DC (nominal 40 Vdc open circuit) which can be used for
testing a Digitrip RMS 700 Trip Unit.
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When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 700 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 7, 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, and instantaneous and
ground fault are selected as a multiple of the rating plug rating
(In).

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

1.B. 33-790-1F Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

I.B. 33-790-1F  Section 8A Supplement Circuit Breaker

Supplement Automatic Tripping System Wihen Using

No. 1 Digitrip RMS Trip Assembly.

SC-4280-87 Typical Time-Current Characteristic Curve (LI)

for Type DS Circuit Breakens

SC-4281-87 Typical Time-Current Chiaraeteristic Curve (LS)
for Type DS Circuit Bfeakers

SC-4279-87 Typical Time-Current@haracteristic Curve (G)
for Type DS Cigctit)Breakers

508B508 Connection, Diagram’ for Type DS Circuit

Breakefs

9.2 Type SPB Systems Pow-R Breakers

I.L. 29-801 Instruction for the Systems Pow-R Breakeriand
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 Charageteristic Curve (LS)
for Type SPB Systems Pow-R Breaker

SC-4282-87 Typical TimezCurrent€haracteristic Curve (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 Units

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 Digitrip RMS 700 Trip Unit
I.L. 292854 Instructions for Digitrip RMS 800 Trip Unit

944 Miscellaneous
I.L. 17-216 Assemblies Electronic Monitor (AEM)

I.LL. 17-199 Instructions for Computer Operated Network

Interface Card Used in INCOM Networks

9.5 Series C R-Frame Molded Case Circuit Breakers

29-106 Frame Book

29C107 Frame Instruction Leaflet

29-707 Supplemental Instructions
For Series C R-Frame used with the Digitrip
RMS Trip Assembly

SC-4582-89 Typical Time-Current Characteristic Curve (LI)
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

I.L. 29C709 Master Connection Diagram for Series C

R-Frame Circuit Breaker with Digitrip RMS
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WARNING

DO NOTATTEMPT TO INSTALL ORPERFORM MAIN-
TENANCE ON EQUIPMENT,WHILE ITIS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM CONTACT WITH"ENERGIZED EQUIPMENT.
ALWAYS VERIFY 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 MISAPPLICATION OR MISIN-
STALLATIONY@F ITS PRODUCTS.

The user, is‘Cautioned to observe all recommendations, warn-
ings and cautions'relating to the safety of personnel and equip-
ment, asywellyas all general and local health and safety laws,
codes;,and, procedures.

The recemmendations and information contained herein are
based on Westinghouse experience and judgement, butshould
not be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If any questions arise,
contact Westinghouse Electric Corporation for further infor-
mation or instructions.

1.0 General Description
1.1 Protection

The Digitrip RMS 700 Trip Unit, illustrated in Fig. 1, is a micro-
processor based type trip suitable for use in type SPB Systems
Pow-R circuit breakers and types DS and DSL low voltage AC
power circuit breakers and Series C R-Frame molded case cir-
cuit breakers.

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

The Digitrip RMS 700 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its PROTECTION SYSTEMS. It oper-
ates from current signal levels and control powerderived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 700 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 (Lsh
2.4 Long Time/lnstantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/Ground (LSIG)
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1.2 Information/Local

As illustrated in Figs. 1 and 2, red LED indicators are provided
on the face of the trip unit to indicate the mode of an automatic
trip operation.

A Power/Relay module, as indicated in Fig. 3,4s ineluded to
provide control power for operating the LEDS and, internally
mounted signal relays. The signal relays provide contacts for
three remote mode of trip indicators (Long,DelayjpShort Circuit,
Ground Fault) and a remote High-Load alarm, Each contact is
rated 120 V., 50/60 Hz., 1,0 A.

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

The back-up battery is providedyto maintain the mode of trip
LED indicators following ap aut@matic trip operation and
simultaneous loss of control power to the Power/Relay mod-
ule. It does not provide‘eéontrolpower for the microprocessor.

1.3 Communications

An important functiongof the Digitrip RMS 700 Trip Unit is
communicatigns and control via INCOM. INCOM is an acronym
for INtegrated"€OMmunications. It is a communication chip
developed‘byaWestinghouse Electric Corporation to combine
microprecessor-based and other electrical distribution and
controljproducts with personal computers into a comprehen-
sive,communications and control network.

Fig. 4 Assemblies Electronic Monitor (AEM)

14 Information/Remote

The Digitrip RMS 700 Trip Unit has the capability to commu-
nicate with remote terminals. This may be done over the INCOM
Local Area Network (LAN) using an IBM compatible computer
(See Fig. 9A) or by using an Assemblies Electronic Monitor
(AEM) as illustrated in Fig. 4. (See Fig. 9B) The AEM can be
mounted on the equipment assembly housing the circuit
breakers or at a remote location. Both devices can also be used
simultaneously. (See Fig. 9C).

For monitoring remotely voltage related quantities such as true
energy at a computer, a separate Potential Transformer mod-
ule, as illustrated in Fig. 5, is provided to supply three-phase
voltage. A potential disconnect plug is provided to remove the
source voltage from the Potential Transformer Module to pro-
vide safe operating procedures during dielectric test opera-
tions of the circuit breaker.

1.5 Testing

Integral test provisions with selectable “Trip” and “No Trip”
test positions are provided. For phase testing, five “No Trip”
test settings and one "'Trip*’ test setting are provided. For ground
fault testing, one “No Trip’”’ and one “Trip" setting are pro-
vided. Test and Trip Reset pushbuttons are provided. See Sec-
tion 5 for test procedures.

2.0 UL Listed Devices
Digitrip RMS 700 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.

pﬂ%ﬁ,
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3.0 Principle of Operation
3.1 General
The Digitrip RMS 700 Trip Unit providesive basie/functions:

® Protection

® |nformation/Local
® Communications
® Information/Remote

® Testing

A typical trip unit and rating plug@re illustrated in Fig. 1. Indi-
vidual product instruction leaflets referenced in Sections 9.1
and 9.2 illustrate typicalRigitfip"RMS Trip Units installed in
specific breakers.

The trip unit uses theiINTEE*MCS-51 family of microcomputers
to perform jts numeriehand logic functions. The principle of
operation gan best be described by referring to the block dia-
gram shownjin(Fig. 6

In the Digitrip RMS 700 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 to operate the protection functions as well
as, tripping power during normal circuit breaker operating
periodsyUsing these current signals in the protection function,
analog voltages are developed across various calibrating resis-
tors'including:

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

The resulting analog voltages are multiplexedfinto ap, analog-
to-digital converter and the outputdata fed inta the miecrocom-
puter chip along the data bus.

The micro-computer, in cyclic fashion, repeatedly scans the
resultant voltage values across each calibratipg resistor and
enters these values into its RAM or Read/Write Memory. This
data, which is used to calculate grue BMS current values, is
repeatedly compared with the preset’protection function pick-
up settings and other operating datassStored in the ROM or
Read Only Memory. The micro-computer software program is
then used, in decision treeffashien, to initiate protection func-
tions including tripping actions thfough the low energy flux
transfer trip coil in the gircuit\bréaker.

3.2 Making Current Release (Discriminator)

When the Digitrip RMS 700 Trip Unit is not equipped with an
adjustable instantaneous protection setting, i.e., types LS or
LSG, a making, curtent release (or discriminator) circuit is pro-
vided. Thigfcireuit will prevent the circuit breaker from being
closed and)latched-in on a faulted circuit. The non-adjustable
releaselis pre=setat eleven (11) times the installed rating plug
ampere,rating (I,;).

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

3.3 Instantaneous Override

In addition, when the Digitrip RMS 700 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 preset to a specific
value that reflects the short time withstand rating of the circuit
breaker in which the trip unit is installed. Specific values vary
between circuit breaker types and ratings. For specific infor-
mation, refer to the supplementary leaflets and/or Time-Cur-
rent curves referenced in Sections 9.1 and 9.2.

3.4 Zone Interlocking

As indicated in the block diagram in Fig. 6, zone interlock sig-
nals are provided. For Digitrip RMS 700 Trip Units equipped
with either ground fault or short time protection functions or
both, separate zone interlocking circuits are provided. When
utilized, these input/output signals must be connected in the
ultimate equipment assembly in line with details provided with
the specific circuit breaker connection diagrams supplied with
the circuit breaker and referenced in Sections 9.1 and 9.2. Sim-
ilarly, if the zone interlocking function is chosen not to be used,
defeater connections on each circuit must be added as illus-
trated in the same referenced diagrams.

3.5 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 LED is strategically located
in the related segment of the Time-Current curve depicted on
the face of the trip unit. The mode of trip is determined by the
segment of the Time-Current curve in which the LED is turned
“ON".



External control power is required to operate the Power/Relay
module. The Power/Relay Module maintains the mode of trip
LED indicators in their “ON” position following an automatic
trip operation as long as control power is available. With a loss
of control power following an automatic trip operation, a back-
up battery, as illustrated in Figs. 6 and 7, is provided to perform
this function. With a return of the normal control power source,
the mode of trip LED’s will continue to be held in the latched
"ON" position by the back-up battery until the trip unit is reset.

A green colored battery check LED and test pushbutton, as
shown in Figs. 1 and 7, are provided to check the status of the
battery.

A green colored LED, as shown in Fig. 1, indicates the oper-
ational status of the trip unit. With external control power avail-
able at the Power/Relay module (or via the external Auxiliary
Power module during bench testing operations), the green LED
will flash “ON" and ““OFF” once each second. A flashing green
LED is an indication of a properly operating trip unit.

3.6 Communications

The Digitrip RMS 700 Trip Unit contains an INCOM module
thatisusedforexternal communications using a single twisted
pair of conductors. The receiving terminal can be:

1) A remote mounted computer (IBM compatible).

2) An Assemblies Electronic Monitor (AEM) forlocal or remote
monitoring (see |.L. 17-216).

3) An Assemblies Electronic Monitor (AEM) for local monijtor-
ing and a remote mounted computer (IBM compatible).

3.6.1 Address System

To enable the individual monitoring of multiple circuit breakers
equipped with a Digitrip RMS 700 Trip Unit, each trip unit is
equipped with an adjustable address registeg#A’s indicated in
Fig. 8, the three-digit INCOM address register.isdocated at the
right side of the rating plug cavity. It is agcessible Only when
the rating plug is removed.

Each of the three digits in the trip unit addressiis independently
set by rotating the ten-position selector switch for each digit
with a small screwdriver. As the seleétor switch is rotated, the
address digit is displayed in the, viewing window. When set,
the proper address reads from toppto bottom.

As indicated in Fig. 8, each trip unit is provided with a space
on the front face for markingythe selected three-digit INCOM
address. To insure that the communication link is correctly
reflecting the output @f the ‘correct circuit breaker position, a
space is also available on the face of each trip unit to record
the cell designation imywhich the circuit breaker is installed. It
is recommended that these spaces be properly utilized.

Note: Toinsure ecommunications with the proper cir-
cuit breaker,'¢are must be exercised by maintenance
personnelto seplace any circuit breaker that may have
beén removed from the cell back into its proper cell
whenthe maintenance operation is completed.
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3.6.2 Remote Devices
3.6.2.1 Direct to Remote Computer

When communication direct to a remote computer is selected,
as illustrated in Fig. 9A, a Westinghouse CONI (Computer Oper-
ated Network Interface) card (see |.L. 17-199) must be inserted
into the computer frame. The computer must be IBM compatible.

3.6.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM) per
assembly may be installed in the circuit breaker equipment
assembly or ata remote location to monitor certain parameters
available from each Digitrip RMS 700 Trip Unit (See Fig. 9B).
The AEM is described in instruction leaflet I.L. 17-216.

3.6.2.3 Remote Computer/AEM

Where desired, communications to both an Assemblies Elec-
tronic Monitor (AEM) and a remote computer (IBM compatible,
equipped with a CONI card) may be employed as illustrated
in Fig. 9C.

3.6.3 Network Interconnections

For an un-engineered network (using the computer as the focal
point) five legs may be served from a computer with each leg
up to 2500 feet in length (terminated with a 150 ohm, 1/2 watt
carbon composition resistor). Spurs up to 200 feet with no
additional resistor terminations may be included. For engi=
neered networks, greater distances are possible.

3.6.3.1 Coded Messages

A number of alpha-numeric messages are transmitted remotely
from a Digitrip RMS 700 Trip Unit that employ Westinghouse
INCOM serialized protocol. The manner in which these mes-
sages are utilized will be a factor of the system software
employed. To properly understand the actions of the trip unit,
each coded message must be understood as well as any required
follow-up operational action,Messages can be divided into two
categories: Normal service andafter trip or trouble conditions.

3.6.3.2 Normal Service
3.6.3.2.1 Instrumentation Function

Normal source messages are those that serve the ammeter
instrumentation function,d.e., phase “A" current (lp), phase
“B" current (Ig); phase "C" current (Ic), and ground current
(Ig). The groufid current messages will be transmitted only if
ground fault proteetion is included as an integral part of the
trip unit protection functions. The value transmitted will be in
kA (kilo Ampeéres)-

3.6.3.2:2 Status/Control Function

The'status,of the circuit breakers including the following is also
transmitted over the INCOM network: “Open”, “Closed” or
“Iripped”. The circuit breaker may also be “Tripped” or “Closed"
(ifbréaker is furnished with spring release option) with a com-
mand from the remote computer. The tripping operation is
accomplished by initiating a trip operation using the low energy
flux transfer trip coil in the circuit breaker.
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CAUTION

ANY ILL-TIMED AUTOMATIC SIGNAL TO “CLOSE"
A CIRCUIT BREAKER FROM A REMOTE LOCATION
VIA ACOMMUNICATION NETWORK COULD CAUSE
PERSONAL INJURY.

INSURE THAT CLOSING OPERATIONS WILL BE SAFE
DURING MAINTENANCE PERIODS BY PROVIDING
LOCAL PERMISSIVE CONTROL SWITCHES AT THE
CIRCUIT BREAKER OR CONNECTED EQUIPMENT
THAT CAN BE SUPERVISED BY MAINTENANCE PER-
SONNEL. FOR INFORMATION ON THIS POINT, REFER
TO CIRCUIT BREAKER DIAGRAMS REFERENCED IN
SECTIONS 9.1 AND 9.2.
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Fig. 9B Typical Unengineered INCOM Network Interconnections with Assemblies Electronic Monitor
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Two additional messages indicative of a normal service oper-
ating procedure include the following:

Message Condition Action/Comment
TEST Test in This message will be transmitted
Progress when the integral test pushbutton is
depressed and is maintained until the
trip reset is depressed and released.
EXTT External External trip command initiated over
Trip INCOM.
Command

Note: To close the breaker locally, the trip unit must
be reset locally following each trip command,
otherwise the circuit breaker will remain in a trip-free
condition. The circuit breaker may be closed remotely
via the computer without a local trip reset pushbutton
operation following an external trip (EXTT) Command.

3.6.3.2.3 Energy Monitoring

The Digitrip RMS 700 Trip Unit contains an energy monitoring
function. By using the circuit breaker sensors and an integrally
mounted Potential Transformer Module shown in Fig. 5, true
energy parameters are computed and will be transmitted
remotely over the INCOM network.

The Potential Transformer Module, is suitable for all system
voltage ratings up through 600V., 50/60 Hz. The transformer
provides step down voltages to the input terminals Va, Vg, NC
and VN on the rear of the Digitrip RMS 700 Trip Unit heusing.

The primary of the Potential Transformer Module j§ connected
internally to the primary phase conductors of the_circuit freaker
through a dielectric disconnect plug that is located,on the side
of the circuit breaker or the trip unit as indicated inithe appli-
cable circuit breaker instruction leaflet referenéedyin Sections
9.1 and 9.2.

NOTICE

DIELECTRIC TESTING OF THE, “CIRCUIT"BREAKER
WITH THE DIELECTRIC DISCONNECT PLUG
INSTALLED WILL DAMAGE THEIROTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS 700 TRIP UNIT.

REMOVE THE DISCONNECT RLUG PRIOR TO DOING
ANY DIELECTRIC TESTING OF THE CIRCUIT BREAKER.
REPLACE THE PLUGSAFTERFALL DIELECTRIC TEST-
ING IS COMPLETED AND PRIOR TO CLOSING THE
CIRCUIT BREAKER,PER ESTABLISHED OPERATING
PROCEDURES:

WARNING

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN-
TENANCE ON'EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN RESULT
FROM C@NTACT WITH ENERGIZED EQUIPMENT.

VEERIFY THAT NO VOLTAGE IS PRESENT ON THE
CIRCUIT BREAKER BEFORE REMOVING THE DIELEC-
TRIC DISCONNECT PLUG TO PERFORM DIELECTRIC
TESTING OF THE CIRCUIT BREAKER. REINSTALL THE
PLUG ONLY AFTER INSURING THAT NO VOLTAGE
IS PRESENT ON THE CIRCUIT BREAKER.
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The energy monitoring parameters transmitted over the INCOM
network include:

Peak Demand in MW (Megawatts)
Present Demand in MW (Megawatts)
Energy (Consumed) in MWH (Megawatt Hours)

The present demand parameter is anpfinstantaneous power value
thatis calculated on a one second timefbasis. The Digitrip RMS
700 Trip Unit presumes that paweris flowing from the top to
the bottom of the circuit breakery{positive flow of power). If
the power flows in the oppgsite, direetion through the circuit
breaker, i.e., bottom to top, an indication of negative power
flow (NPOW) is available that/can/be utilized, if desired, by the
system level software.

The Peak Demand parameter is based on an approximate five
(5) minute demap@Wwindow which is stored separately in the
computer. The Peak Demand is the AVERAGE POWER used
during this periodyand the remotely displayed value is the
highest or péakyvalue: The demand window is not a “sliding
window"”. |t isgmore like a “jumping window'’. When the trip
unit isifirst” energized, there will be a delay of five minutes
beforeia ‘nen-zeFo value can be displayed.

Thereyis. ne means to reset the peak demand either locally or
remotely in’"the Digitrip RMS 700 Trip Unit.

Theenergy parameter is the summation of average power over
time and it is expressed in megawatt hours. The information
is,updated on a one second basis. The value cannot be reset
by“any of the available pushbuttons. The value of the param-
€ter rolls over after 99.9 to 0.00 MWH.

Neither the Peak Demand nor the Energy parameters will be
reset by depressing the trip reset pushbutton or by an auto-
matic circuit breaker tripping operation. The values will be
retained as long as the 120V. AC control power is maintained
to the Power/Relay Module.

3.6.3.3 After Trip or Trouble

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay Module, coded
messages are transmitted over the INCOM network to indicate
the mode of trip such as, INST (Instantaneous), SDT (Short
Delay), LDT (Long Delay) and GDNT (Ground Fault). Also, the
value of current (in kA) at the time of trip initiated by the pro-
tection function will be transmitted. The manner in which this
data is utilized will depend on the system software.

For the After Trip or Trouble conditions, one of the following
coded messages will be transmitted over the INCOM network:

Message  Condition Action/Comment
LDPU Overload in Indication is warning signal. Trip
Progress will occur if condition is not
cleared.
LDT Overload Trip action initiated as result of
Trip an overload. Clear overload,
reset trip unit and reclose breaker
as required.
SDT Short Trip action initiated as result of
Delay fault exceeding trip setting.

Trip Examine breaker to insure
reclosing action is appropriate.
Reset trip unit and reclose
breakeronly after reason for trip
has been cleared.
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Message

INST

Condition Action/Comment
@Instantaneous Trip action initiated as result of
Trip fault exceeding trip setting.
Examine breaker to insure
reclosing action is appropriate.
Reset trip unit and reclose
breaker only after reason for trip

has been cleared.

GNDT Ground Trip action initiated as result of
Fault ground fault exceeding trip
Trip setting. Examine breaker to
insure reclosing action is
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been cleared.
DISC ®Making Trip action initiated by
Current Discriminator — most likely on
Release initial breaker closing action.
(Discriminator)  Examine breaker to insure re-
Trip closing action is appropriate.
Reset trip unit and reclose
breaker only after reason for trip
has been cleared.
ORID ®®Override Trip action initiated by override
Trip circuit indicative of a high level
fault. Examine breaker to insure
that re-closing action is
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been cleared.
PLUG Rating This message will be transmitted
Plug should there be a misSing,
Problem improperly installed or defective
rating plug.
RAM Data This message will be transmitted
Memory in response to a datéd"memaony
Problem test failure. Depress trip unitilrip
Reset to re-confium message. If
message reappearsyreplace trip
unit.
ROM Program This messageywill bertransmitted
Memory in respofise tof’a program
Problem memory test failure. Depress trip
unit Trip, Reset to re-confirm
mesSage. [f'message reappears,
replage trip unit.
Notes:
@ All values of current'were present prior to initiation of the

trip signal. In the €ase of'a high-level fault condition where
fast tripping is desirable, the'trip unit will operate before a
complete RMS currentivalue can be calculated. For this
reason, the remotely transmitted value may be less than
the actual RMS fault current.

In the casg, of very high fault levels outside the range of
normal curkent sensor accuracy ranges, the message
“ORNGMindicating over range) will be transmitted follow-
ing the trip message “ORID” (indicating override).

The override value in the trip unitissetto operate at approx-
imately) 100X the frame/sensor ampere rating. For circuit
breakers having lower withstand ratings, other details are
pravided in the breaker to insure proper applications within
the breaker withstand rating.

Table 1 — Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
AT 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) I

® Tolerances on pigkup levels are +10% of values shown in chart.
@ Groufid faultypiekup levels shown are nominal values when tested

withiexternal control power present. This could be with the power/
relay madule energized or with the auxiliary power module energized.
Without external control power available, the pick-up level may be
as/highlas the value shown for the “E” setting of that particular
plug.

Refer'to Type SPB, Type DS or Series C R-Frame supplemental
instruction leaflets given in Section 9 for list of available rating plugs
with each type circuit breaker.

Long Delay — Available Settings

Setting
0]
@

05, 06, 07, 0.8,
0.85, 0.9, 0.95, 1.0

T
€

In Multiples of
Rating Plug
Amperes (Ip)

Fig. 11.1 Long Delay Ampere Pickup Settings

~ Long Delay ~a
! i Time : :
Iy E] Sec- ! !
at 6l
) Available Settings
I.M: _ Avdllabie >ettings
i
1 2,4,17,10,
) | (1 {\\ 12, 16, 20, 24
t : \ \\ AN } | :
b AN Seconds at 6 Times
N a—> L Rating Plug
ANN Amperes(lp)
N\ N
\‘ \I
[
(U]

Fig. 11.2 Long Delay Time Settings




Available Settings
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Pickup ! : < \\\ In Multiples of &)
\ (5] In I S~~~ Rating Plug ecific Amperes
\ : L Amperes (1) en on Circuit
. \\@ A reaker Time-Current
(PN Vo~ o Curve and in Table 1
- - - %
e ckup Settings

Fig. 11.6 Ground Fault

l 0.1% 0.3% 0.
I"'I\ Seco
( ! {\\\ _:3 It Respons

*In Viewing W@

™
: N
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Breaker Trips Available Settings

In 6T and GFT
Phase Current With Trip
Test Amps 6T (61,0
In Phase Current Without Trip
1, 2,3,8and 10 (I}
O]

Ground Current With Trip GFT®

Test O@
Trip O@

Reset NOTES:
@ See write-up for in-service
test trip limitations.

Ground Current Without Trip GF

® 2 Trip unit reset required
following all automatic
trip and test operations.

® Test operation begins with
release of pushbutton.

Fig. 12 Integral Test Panel

3.6.3.4 Analyzing “After Trip”’ Coded Messages

As indicated in Section 3.6.3.3, as long as control power is
available to the Power/Relay Module, coded messages will be
transmitted over the INCOM network, as well as the individual
values of phase and ground current, if any, at the time the
automatic trip was initiated. The mannerthatthese coded mes-
sages could operate can best be understood by referring t0
the following examples:

Given a 1600 amp circuit breaker with a 1000 amp rating plug
installed.

3.6.3.4.1 Case 1 - Overload Trip Operation

Assume a prolonged overload condition which results p an
automatic breaker trip operation. The following will occur:

1. The Long Delay Trip LED will turn “ON" atithe trip,unit (see
Fig. 1)

2. The coded message LDT and the value ofythe trip current
will be transmitted remotely over the INCOM network.

3. The Long Delay Relay in the Power/Relay/Module (See Figs.
3 and 6) will operate to closefa contact for a remote Long
Delay (hard-wired) alarm, signak¢

Operator Actions

AT THE REMOTE TERMINAL(WITH AN APPROPRIATE
SOFTWARE PROGRAM)

Observe the coded alpha-numeric message (LTD) and the value
of currents in kA, i.e., 1.50.

AT THE TRIP'UNIT

1. Following afy required corrective and/or inspection actions,
resetithe trip unit by depressing the “Trip Reset” pushbut-
ton (see Fig.’ 1). All remotely transmitted coded messages
and, current values as well as the local cause of trip LED
and the)signal relay in the Power/Relay Module will turn
“QFF".

NOTICE

On LDT trip operations, it is essential that any cause
of overload trip be corrected prior to reclosing the
circuit breaker. Should it not be corrected and the
circuit breaker be reclosed too soon, then, becaus®
of the inherent Long Time Memory Functien, the Long
Delay trip time will operate faster than themnelated
time-current curve indicates.

The amount of time required to clear the memory circuit is a
factor of the Long Delay time setting {see'Fig. 11.2). The longer
the delay setting, the longer the timefrequired to reset the
memory. Total memory clearing time could vary from one to
twelve (12) minutes depending upofpthe time delay setting
selected.

The memory function, as,in any‘@enventional thermal type (bi-
metal) circuit breaker, serves a useful function by allowing the
load conductors to coélidowny

2. After correcting thefcause of the overload trip (LDT) and
allowing for thelmemaory circuit to reset, reclose the circuit
breaker following“€stablished procedures.

Note: During®the overload condition, prior to the
automatictrip operation, the following trip unit indi-
cationsjwould have been visible:

1. The Long Delay LED (Fig. 1) would have been
flashing “ON’* and “OFF" at the trip unit.

2. The coded message “LDPU” would have been
transmitted remotely over the INCOM network.

3. The “High-Load" relay in the Power/Relay Module
(see Figs. 3 and 6) would have picked-up (after a
40 second delay), to close the contact for a hard-
wired remote High-Load alarm.

3.6.3.4.2 Case 2 - Instantaneous Trip Operation

Assume a high-level fault above the instantaneous trip setting
- Assume 8 x I — (see Fig. 1). Following the trip operation,
the following will occur:

1. The Instantaneous Trip LED will turn “ON’ at the trip unit
(see Fig. 1).

2. The coded message INST will be transmitted remotely over
the INCOM network.

3. The Short Circuit Relay in the Power/Relay Module (see Figs.
3 and 6) will operate to close a contact for a remote, hard-
wired Short Circuit Alarm signal.

Operator Actions

AT THE REMOTE TERMINAL (WITH AN APPROPRIATE
SOFTWARE PROGRAM)

Observe the coded alpha-numeric message (INST) and the value
of current in kA, i.e., 12.0.

Note: Should the level of fault current be very high,
then, the coded message ORID could be transmitted,
along with the coded message ORNG rather than a
numerical current value. This would be indicative of
a very high fault level outside the range of normal
current sensor accuracy ranges.



AT THE TRIP UNIT

1. Following any corrective action and/or inspection actions,
reset the “Trip Reset’’ pushbutton (see Fig. 1). All remotely
transmitted coded messages and current values as well as
the local cause of trip LED and the signal relay in the Power/
Relay Module will turn “OFF".

2. Reclosethe circuit breakeras required following established
procedures.

3.6.3.4.3 Other Cases

Similar type indications will occur and similar operator actions
will be required as described in the above two cases following
an automatic trip operation initiated by any other of the Pro-
tection Functions including short delay and ground fault.

3.6.3.5 Coded Messages/Computer Software

With the circuit breaker in normal service, coded information
is continually supplied over the INCOM Local Area Network
(LAN). Data is transmitted via bursts of a 115.2 KHZ carrier at
data rates up to 1200 data bits per second. This data can be
captured and manipulated in a variety of ways depending upon
the manner in which the master computer software program
is written.

As an example, individual phase current values are available.
The software must be written to select the appropriate signals
to obtain the proper data and display it.

Following an automatic trip operation, the sequence of,coded
data varies slightly. As an example, when an autgmatig) trip
operation occurs, the cause of the trip operation and theaalue
of the fault current are available from the trip_unityover the
INCOM network. Should the trip have been initiated'by the
Short Delay Trip protection function, then a codedymessage
indicating SDT would be transmitted.

Once this message is interpreted in the computer software,
then the value of fault current can be retrieved, and identified
as to the applicable phase. With the control power available
via the Power/Relay module, the mode,of thip.a@nd the value of
fault currentforeach phase (or grouftd)'will be available in the
trip unit until the trip unit is reset!

Effective utilization of the data within the DIGITRIP RMS 700
Trip Unit over the INCOM nétwork will require appropriately
designed and/or customized software.

3.6.4 Computer Software Programs

Computer softwareyprograms are available for operating and/
or monitoringfcircuiti'breakers equipped with DIGITRIP RMS
700 Trip Units. ContactyWestinghouse for availability and
recommendations.

3.7 Test Provisions

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

Forbench testing of the trip unit alone or of the trip unit while
itisinstalled in the circuit breaker, an optional Auxiliary Power
module (Cat. No. PRTAAPM) as shown in Figure 10is available.
This Auxiliary Power module, which operates from a separate
1T20V., AC supply, may also be used when a drawout type
circuit breaker is in each of its four cell positions, i.e., ““Con-
nected’’, ““Test’’, ""Disconnected’’ and ‘‘Withdrawn’’ (or
""Removed”).
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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
factor of the protection model supplied as illustrated in Figs.
2.1 through 2.6. Each setting“is,made with an eight position
rotary switch using a small screwidriver. The selected setting
for each adjustment will appeanin the’small rectangular open-
ing as illustrated in Fig. 1.

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

Toillustrate the pogtion of the protection curve being adjusted,
simulated Time-Current curves are pictured on the face of the
trip upit. The particdlar setting to be adjusted islocated in close
proximity. to its portion of the simulated Time-Current curve.
Shouldjanfautomatic trip occur as a result of a fault current
exceeding the’pre-selected value in this portion of the Time-
Currenneunve, the red LED shown in this segment of the sim-
ulated, Time-Current curve would turn “ON".

Thejavailable settings, along with the illustrated effect of
changing the setting, are given in Figs. 11.1 through 11.7.

4.2 Long Delay Settings

Eight (8) available settings, as indicated in Fig. 11.1, 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

Available settings, as illustrated in Fig. 11.2, 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. 11.3, available settings range from 2 to 6
(In) with two variable settings of S1 and S2. These variable
settings depend 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.

4.5 Short Delay Time Settings

As illustrated in Fig. 11.4, two different curve configurations
are possible, i.e., flator It response. The configuration selected
will be a factor of the type of selective coordination being
developed. The I’t response 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 sec.) and three I?t (0.1, 0.3, 0.5
sec) response time delay settings are provided. The It 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 I’t response config-
uration reverts to a flat response.
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4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, available settings range from 2 to 6
(In) with two variable settings M1 and M2. These variable set-
tings depend 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 Sections
9.1 and 9.2 that is supplied with the circuit breaker. Specific
information is also shown on the rating plug and on the appli-
cable Time-Current curve.

4.7 Ground Fault Current Pick-up Settings

As illustrated in Fig. 11.6, eight (8) available settings are given
in alphabetical notations from A to K (There is no ““G* notation).
Specific setting values are a function of the installed rating
plug. In general, the pick-up settings range from 0.25 to 1.0
times the ampere rating (l;) of the installed rating plug up to
a maximum pick-up value of 1200A.

Specific current pick-up values are tabulated in Table 1 and on
the ground fault Time-Current curve of the applicable circuit
breaker. Under primary injection test conditions conducted with
the breaker outside of its cell, and when the external Auxiliary
Power module shown in Fig. 10 is used, the tabulated values
should be in effect.

The tabulated values shown in Table 1 are based on the use
of a residual current sensing scheme with the same rated cur-
rent sensor in all phase and neutral conductors. Refer to the
applicable supplemental circuitbreakerinstruction leaflet shown
in Sections 9.1 and 9.2 for values applicable to alternate sens-
ing schemes.

4.8 Ground Fault Time Delay Settings

As illustrated in Fig. 11.7, two different curve configuratiens
are possible, i.e., flat or I2t response. The configuration selected
will be a factor of the type of selective coordinationgbeing
developed. The It response will provide a longer time deélay
in the low-end of the ground fault pick-up range than will the
flat response setting.

Five flat (0.1, 0.2, 0.3, 0.4, 0.5 sec.) and three 42t (0,043, 0.5
sec) response time delay settings are provided{The)l’t response
settings are identified by the suffix asterisk4*) that appears in
the setting viewing window. The i%t response is@pplicable only
up to 0.625 times the ampere rating of the installed rating plug
(In). After this value is exceeded, the I2fresponse configuration
reverts to a flat response.

5.0 Integral Test Panel - Test Procedure

5.1 General

As illustrated in Figs. 4'and 12, an integral test panel is provided
to test the Digitrip RMS 700 TriprUnit.

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

CAUTION

THE TRIPPING OF A CIRCUIT BREAKER UNDER “TEST
CONDITIONS” WHILE IT IS IN SERVICE AND CAR-
RYING,EOAD 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 is on a test bench.

To preserve the primary protection function of the tripyunit,
all in-service testing under “Trip” or “No-Trip’’ conditions must
be done at load current values no greater tham40% of the plug
rating (I). Any attempt to conduct in-serviceftesting above
this value will be *automatically abortedyby the tsip unit.

Since the Digitrip RMS 700 Trip Unit #equires external control
power to operate the Power/Relay mg@dule, any in-service test-
ing elected to be done may be conducted without the insertion
of the Auxiliary Power module.

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 NOQTE WN SECTION 5.1, GOOD PRACTICE
WILL LIMIT CIRCUITIBREAKER IN-SERVICE “TRIP TESTS” TO
MAINTENANCE PERIODS DURING TIMES OF MINIMUM LOAD
CONDITIONS. Testing, prior to start-up can best be accom-
plished with the breaker out of its cell or in the “Test”, “’Dis-
connect” on. ' Withdrawn’ (or “Removed”) cell positions.

Note:Sincetime-current setting are based on desired
syStem “€eordination and protection schemes, the
pratection settings selected and preset under Section
4.0 abeye should not be altered during or as a part
of‘@ny routine test sequence.

5.3 \Test Provision

As indicated in Fig. 12, six different test settings (1, 2, 3, 6T, 8
and 10Xl,) 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 (6T 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
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

Should the circuit breaker be in the “Disconnected” cell posi-
tion or withdrawn from its cell entirely, install the Auxiliary
Power module (Cat. No. PRTAAPM) to insure control power is
available. Should the circuit breaker be in the “Connected” or
“Test" position and have control power available to the “Power/
Relay” module, then the Auxiliary Power module need not be
installed.

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



5.4.2 By Not Tripping the Breaker

1. Should the circuit breaker be in the cell “Connected”’ posi-
tion and carrying load current, make sure that the circuit
breaker is carrying no more than 40% of the plug 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.

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

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

Note: The “Trip Reset’’ pushbutton may be depressed
at any time. However, should a test initiated via the
integral test panel be in progress, it would be aborted.

5.4.3 By Tripping the Breaker

1. Make sure that the circuit breaker is carrying nognore than
40% of the plug rating (lp).

2. Place the test selector switch in one of the twe, " Trip.’ test
settings, i.e., 6T or GFT.

3. Depress the “Test’ pushbutton and release it —the test is
initiated when the pushbutton is released."The coded mes-
sage "Test” will be transmitted ovefINCOM¥and cleared
only by depressing and releasing the Trip Reset at the trip
unit.

4. Should any of the various protéction settings be less than
the selected “Trip" test valu€, thejeircuit breaker will trip
and the LED related to that fungtion ‘will turn on following
the test action. The causefof'trip céded message and value
of test current will be transmitted remotely over INCOM.

5. Reset the trip unit By depressing and releasing the “Trip
Reset’’ pushbutton iprovided. All LEDs and coded messages
turned on resulting frem.the "“Trip” test action should turn
off.

Note:(A test initiated via the integral test panel may
be aborted at any time by depressing the "Trip Reset"”
pushbutton:

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

6.0 Back-up Battery
6.1 General

As indicated in Figs. 6 and 7, a back-up battery is provided to
maintain the mode of trip LED indication in thg Digitrip RMS
700 Trip Unit when external control power to the Power/Relay
module is not available. The back-up“battery is located in the
rating plug along with a battery checkfpushbutton and 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 becheeked at any time by depressing
the battery check pushbuttonyand observing the “ON’ con-
dition of the battery checkA ED as shown in Fig. 7.1. If the
battery check LED'does not turn “ON", replace the battery.

6.3 Battery Replacement

Should the battéryirequire replacement, it can be easily replaced
from theyfront of the trip unit by lowering the hinged cover of
the rating“plugas shown in Fig. 7.2. The battery can then be
removed by pulling the battery tab as shown in Fig. 7.3.

Note: The battery can be replaced at any time with
thejeircuit breaker in service without affecting the
operation of the circuit breaker and its protection
function.

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

Company 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 OIld Ridgebury Road

Danbury, CT 06817-0001

(203) 794-7548

Note: Care should be exercised when replacing a
battery to insure that the correct polarities are
observed. Polarity markings are shown on the rating
plug when the hinged cover is open as indicated in
Figs. 7.2 and 7.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustrated
in Fig. 10, is an encapsulated power supply that requires a
120V. AC input at either 50 or 60 Hz. It provides an output of
32V. DC (nominal 40 Vdc open circuit) which can be used for
testing a Digitrip RMS 700 Trip Unit.
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When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 700 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 7, 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, and instantaneous and
ground fault are selected as a multiple of the rating plug rating
(In).

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. 33-790-1F  Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

I.B. 33-790-1F  Section 8A Supplement Circuit_Breaker

Supplement Automatic Tripping System When Usifg

No. 1 Digitrip RMS Trip Assembly.

SC-4280-87 Typical Time-Current Characteristie,Curve (LI)

for Type DS Circuit Breakefs

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

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

508B508 ConnectionyDiagrany for Type DS Circuit

Breakers

9.2 Type SPB Systems Pow-R Breakers

I.L. 29-801 Instruction for the Systems Pow-R Breakerand
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 Chiaracteristic Curve (LS)
for Type SPB Systems Pow-R Breaker

SC-4282-87 Typical Time-<€urrentCharacteristic Curve (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 Units

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 Digitrip RMS 700 Trip Unit
I.L. 29854 Instructions for Digitrip RMS 800 Trip Unit

94 Miscellaneous
LL. 172216 Assemblies Electronic Monitor (AEM)

I.L. 17-199 Instructions for Computer Operated Network

Interface Card Used in INCOM Networks

9.5 Series C R-Frame Molded Case Circuit Breakers

29-106 Frame Book

29C107 Frame Instruction Leaflet

29-707 Supplemental Instructions
For Series C R-Frame used with the Digitrip
RMS Trip Assembly

SC-4582-89 Typical Time-Current Characteristic Curve (LI)
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

I.L. 29C709 Master Connection Diagram for Series C

R-Frame Circuit Breaker with Digitrip RMS
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