Instructions for
Digitrip RMS 800 Trip Unit
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WARNING

DONOTATTEMPT TO INSTALL ORRPERFORM MAIN-
TENANCE ON EQUIPMENT WHIEE IT/IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJWRY CAN RESULT
FROM CONTACT WITHLENERGIZED EQUIPMENT.
ALWAYS VERIFY THAT NOJVOLTAGE IS PRESENT
BEFORE PROCEEDING/WITH THE TASK, AND
ALWAYS FOLLOWGENERALLY ACCEPTED SAFETY
PROCEDURES.

THE WESTINGHOUSESELECTRIC CORPORATION IS
NOT LIABLE FORYEHE MISAPPLICATION OR MISIN-
STALLATION,OF ITS PRODUCTS.

The user isfcautioned to observe all recommendations, warn-
ings ahd cautions relating to the safety of personnel and equip-
ment,‘asiwell‘asfall general and local health and safety laws,
codes, and“procedures.

Theyrecommendations and information contained herein are
basedien Westinghouse experience and judgement, but should
natbe considered to be all-inclusive or covering every appli-
catiof‘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 800 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
circuit 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 800 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its protection systems. It operates
from current signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 800 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
21 Long Time/Instantaneous (L1)
22 Long Time/Short Time (LS)
23 Long Time/Short Time/Instantaneous (LS
2.4 Long Time/Instantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
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1.2 Information/General

In addition to the protection function, the Digitrip RMS 800 Ttip
Unit is equipped with a four-digit alpha-numeric displayathree
phase (la, Ig. Ic) and one ground (when supplied) curfent/(Ig)
green pointer LEDs along with a stepping pushbuttontas/illus-
trated in Figs. 1 and 2. A Power/Relay module, as®showngfin
Fig. 7, is included to provide control power for gperating the
display, internally mounted signal relays and LEDsyThe/signal
relays provide contacts forthree remote mode ofitcip indicators
(long delay, short circuit, ground fault) and@aHigh-Lead alarm.
Each contact is rated 120 V., 50/60 Hz 10 A:

Red LED indicators are provided on théfacelefithe trip unit to
indicate the mode of an automatic trip op€ration as well as a
High-Load alarm.

Green LED indicators are provideditogindicate the operational
status of the trip unit and the status of the back-up battery
mounted in the rating plug:

The back-up batteryfis pravided to maintain the mode of trip
LED indicators following an /@utomatic trip operation and
simultaneous loss of controldpower to the Power/Relay mod-
ule. It does not provide control power for the microprocessor
or green status LED.

1.3 Energy Monitoring

The Digitrip RMS 800 Trip Unit energy monitoring function
includes the'fellowing energy parameters that are individually
monitered in the four-digit display:

® .PeakDemand - in MW
® “Present Demand - in MW
@, Fnergy Consumption — in MWH

Fig. 4#Assemblies Electronic Monitor (AEM)

A reset pushbutton is provided to reset the maximum Peak
Demand as desired. Three green pointer LEDs, as illustrated
in Figs. 1 and 2, are provided to distinguish between the energy
parameters being displayed. The stepping pushbutton men-
tioned in Section 1.2 is used to move between the monitored
energy parameters.

A separate Potential Transformer module, as illustrated in
Fig. 3. is provided to supply three-phase voltage for measuring
true energy. A potential disconnect plug is provided to remove
the source voltage from the potential module to provide safe
operating procedures during dielectric testing of the circuit
breaker.

1.4 Communications

An important function of the Digitrip RMS 800 Trip Unit is
communications and control viaINCOM. INCOM is an acronym
for INtegrated COMmunications. It is a communication chip
developed by Westinghouse Electric Corporation for combin-
ing microprocessor-based and other electrical distribution and
control products with perscnal computers into a comprehen-
sive communications and control network.

1.5 Information/Remote

The Digitrip RMS 800 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 master
computer (see Fig. 9A) or by using an Assemblies Electronic
Monitor (AEM) asiillustrated in Fig. 4. (See Fig. 9B) Both devices
can also be used simultaneously. (See Fig. 9C) The AEM can
be mounted on the equipment assembly housing the circuit
breakers or at a remote location.



1.6 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 for test
sequences. See Section 5 for test procedures.

2.0 U.L. Listed Devices
Digitrip RMS 800 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 U.L. File E7819.

3.0 Principle of Operation

3.1 General

The Digitrip RMS 800 Trip Unit provides five basic functions:
Protection

Information

Current and Energy Monitoring

Communications
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 typical Digitrip RMS Trip Units installed in
specific breakers.

The trip unit uses the INTEL MCS51 series of microcomputers
to perform its numeric and logic functions. The principle of
operation can best be described by referring to the block dia-
gram shown in Fig. 5.

In the Digitrip RMS 800 Trip Unit all required_sensing and
tripping power to operate its protection functioniis derived
from the current sensors in the circuit breaker, The secondary
current signals from these sensors providegthe (correct mag-
nitude of current to operate the protectign fungtions as well
as tripping power during circuitbreak@roperating periods. Using
these current signals in the protectiofijfunction, analog volt-
ages are developed across varigus calibrating resistors
including:

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

The resulting analog voltagesare multiplexed into an analog-
to-digital converterandthéoutputdata fed into the microcom-
puter chip along, theldata'bus:

The computer, in cyclic fashion, repeatedly scans the resultant
voltage values,acfross edch calibrating resistor and entersthese
values into its RAM @r Read/Write Memory. This data, which
is used to calculate true RMS current values, is repeatedly
compared with the preset protection function pick-up settings
and other operating data stored in the ROM or Read Only
Memory.The €omputer software programis thenused, in deci-
sion‘tree fashion, to initiate protection functions including trip-
piRg actions through the low energy flux transfer trip coil in
the cifeuit breaker.

3.2'Making Current Release (Discriminator)
When the Digitrip RMS 800 Trip Unit is not equipped with an

adjustable instantaneous protection setting, i.e., types LS or
LSG, a making current release (or discriminator) circuit is pro-

vided. This circuit will prevent the circuit breaker from, being
closed and latched-in on a faulted circuit. The non-adjustable
release is preset at eleven (11) times the installed“fating plug
ampere rating (Ip).

The making current release is armed only for the first ten (10)
cycles following an initial circuit breaker closing operation pro-
vided the load currentexceeds approximately 10% of the circuit
breaker frame or sensor rating§Shouldithe load current through
the circuit breaker drop to a value lessgthan this, the release
will rearm. The release, oncearmed; will remain armed until
approximately 10% load cufrentipasses through the breaker
for 10 cycles. Any trip operation initiated by the making current
release will trip the circuit,breakef instantaneously.

3.3 Instantaneous Override

In addition, when the Digitrip RMS 800 Trip Unit is not equipped
with an adjustablejinstantaneous setting, i.e., types LS or LSG,
a high-set nop=sadjustable instantaneous override trip circuitis
provided. This high,level tripping action is preset to a specific
value that refleCts the short time withstand rating of the circuit
breakerimwhich.the trip unit is installed. Specific values vary
betweencircuit breaker types and ratings. For specific infor-
mation, refer to the supplementary leaflets and Time-Current
curves referenced in Sections 9.1 and 9.2.

3.4, Zone Interlocking

As indicated in the block diagram in Fig. 5, zone interlock sig-
nals are provided. For Digitrip RMS 800 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 functionischosennotto 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 identified 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. This control power source 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. 5 and 6, 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 Fig. 6, 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.



A red colored LED, as shown in Fig. 1, indicates that the load
current through the circuit breaker has reached 85% of the pre-
set value of the Long Delay Setting. The High-Load LED will
turn “On" and the High-Load relay, located internally in the
Power/Relay module shown in Fig. 7, will pick-up after an
approximate 40 second delay. This delay allows the alarm to
ride through a momentary high-load condition thus avoiding
nuisance alarms.

3.6 Display

The four-digit alpha-numeric display window, illustrated in Figs.
1and 2, serves two basic purposes: instrumentation and mode
of trip and trouble indication.

Instrumentation

During normal service conditions, with the circuit breaker closed,
it serves as an ammeter instrumentation function, it displays
the individual phase currents (la, Ig, Ic) and ground current
(Ig) provided integral ground fault protection is included in the
trip unit. Current values are displayed in kA. The actual current
value being displayed is indicated by the marked LED that is
turned “On”’. A stepping pushbutton is provided to step among
the different current values.

Mode of Trip and Trouble Indication

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay module, the Dis-
play indicates the mode of trip using coded messages such
as, INST (Instantaneous Trip), SDT (Short Delay Trip),LDT (Long
Delay Trip) and GNDT (Ground Fault Trip). The coded message
will lock-in position until the Stepping Pushbutton is depressed.

Afterwards, the Display will indicate the value of current (in
kA) at the time of the trip initiation by the protection fungtion
involved.

The Power/Relay module requires a 120 V., 50/60 Hz, 6 VA.
control power supply for operating the Readout Displdy and
internally mounted signal relays. Following an automatic trip
operation of the circuit breaker, it will maintaingthe cause of
trip history and the mode of trip LEDs)as lang'as the external
control power supply is available. Each*telay gentact is rated
120 V., 50/60 Hz, 1.0 A.

3.6.1 Display Messages

The Display provides ammeter instramentation under normal
service conditions of the circhit breaker and alpha-numeric
coded messages after an automatic'trip. To properly under-
stand the actions of the trip unit, each coded message must
be understood as well as any required follow-up operational
action. Messages cangbe divided into two categories: Normal
service and after trip or/trouble conditions.

3.6.1.1 Normal Service

Normal s€rvice messages are those that serve the ammeter
instrumentation funection. In Fig. 1, four green colored LEDs
serve agpointepfunction, i.e., phase A current (lp), phase B
currentd{lghyphase C current (Ic) and ground current (IGg). The
ground current’LED will be included only if integral ground
fault pratection is included as an integral part of the trip unit
protection functions.

Each LED, when turned “On”’, will indicate the current value
being'displayed in the four-digit display window. The current
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value displayed in the window will remain in view until a change
is implemented. A step pushbutton is provided to step among
the available current readings.

3.6.1.2 After Trip or Trouble

For the after trip or trouble conditions, one of the following
coded messages will appear in the display window:

Message Condition
LDPU Overload in
Progress
LDT Overload
Trip
SDT Short
Delay
Trip
INST @Instantaneous

Trip

Action/Comment

Indication is warning signal. Trip
will occur if condition is not
cleared.

Trip action initiated as result of
an overload. Clear overload,
resettripunit and reclose breaker
as required.

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 corrected.

Trip action initiated as result of
fault exceeding trip setting.
Examine breaker to insure
reclosing action is appropriaté.
Reset trip unit and reclose
breaker only after reasofffor trip
has been corrected,

initiated by

action is

Message Condition Action/Comment
GNDT Ground Trip action initiatedias’result of
Fault ground fault exceeding trip
Trip setting. Examine breaker to
insure reclosimg action is
appropriate. Reset trip unit and
reclgse breaker only after reason
fortrip”has been corrected.
DISC ®Making Tripy, action
Current Discriminator — most likely on
Release initial breaker closing action.
(Discriminater) (Reset trip unit and reclose
Trip breaker only after reason for trip
has been corrected.
ORID @®Override Trip action initiated by override
Trip circuit indicative of a high level
fault. Examine breaker to insure
that reclosing
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been corrected.
TEST Testin This message will appear when
Progress

the integral test pushbutton is
depressed and will disappear
when pushbutton is released
(indicating test has started). The
message only appears when a
complete breaker trip test is
selected, i.e., 6T or GFT (see
Fig. 12).

Unit
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Message Condition Action/Comment
PLUG Rating This message will appear should
Plug there be a missing, improperly
Problem installed or defective rating plug.
RAM Data This message will appear in
Memory response to a data memory test
Problem failure. Depress trip unit reset to
reconfirm message. If message
reappears, replace trip unit.
ROM Program This message will appear in
Memory response to a program memory
Problem test failure. Depress trip unit
reset to reconfirm 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, the trip unit will operate before a
complete RMS current value can be calculated. For this
reason, the displayed value may be less than the actual
RMS fault current.

® In the case of very high fault levels outside the range of
normal current sensor accuracy ranges, the message
"ORNG" (indicating over range) will appear when the trip
message ““ORID” (indicating override) is interrogated by
pushing the stepping pushbutton.

® The override value in the trip unit is set to operate at
approximately 100 X the frame/sensor ampere rating. For
circuit breakers having lower withstand ratings, other details
are provided in the breaker to insure proper applications
within the breaker withstand rating.

3.6.1.3 Analyzing "“After Trip” Coded Messages

As indicated in Section 3.6, as long as control power is avatl-
able to the Power/Relay Module, coded messages will logk-in
position on the Readout Display until the steppifig pushbutton
is depressed. Likewise, the individual values of phase‘and ground
current, if any, at the time the automatic trip'was initiated will
also lock-in position and remain until theftrip unit is reset by
depressing the reset pushbutton. The mannenthat these coded
messages operate can best be understood by referring to the
following examples:

Given a 1600 amp circuit breakefwith’a 1000 amp rating plug
installed.

3.6.1.3.1 Case 1 — Overload Tripi©Operation

Assume a prolongedievefload gondition which results in an
automatic breaker trip operation. The following will occur:

1. The Long Delay Trip LED will turn “On" (see Fig. 1)

2. The coded messaged&DT will appear in the Display Window
(see Fig. 1)

3. The Long Delay,Relay in the Power/Relay Module (see Figs.
3 andwd) will operate to close a contact for a remote Long
Delay,alarmisignal.

OperatorActions

1, Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This actionfwill
clear the coded cause of trip message in the Display Windew.

3. View value of phase current in Display Window (see Fig. 1)
e.g., 1.50 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) thatis_turned
“On", assume “lp". (It may not be the faultedphase.)

4. Depress the Stepping Pushbutton to_move,from LED “Ip"
to LED "Ig" to LED “Ic". At each position, the'related value
of phase current (in kA) at the time of the trip operation will
appear in the Display Window.

o

.Resetthe trip unit by depressifig the “TripReset” pushbutton
(see Fig. 1). All coded messages‘and/or current values in the
display window and the gauseyof trip LED will turn "Off".

NOTICE

On LDT tripieperations, it is essential that any cause
of overloaditrip,be“eorrected prior to reclosing the
circuit breaker. Sheuld it not be corrected and the
circuif breaker ‘be reclosed too quickly then because
of the inherent'ong Time Memory Function, the Long
Delayftrip time will operate faster than the related
time-current curve indicates.

The amount of time required to clear the memory circuit is
affacter of'the Long Delay time setting (see Fig. 6.2). The
longerthe delay setting, the longer the time required to reset
the memory. Total memory clearing time could vary from
oneto twelve (12) minutes depending upon the time delay
setting selected.

The memory function, as in any conventional thermal type
(bi-metal) circuit breaker, serves a useful function by allow-
ing the load conductors to cool down.

6. After correcting the cause of the overload trip (LDT) and

allowing for the memory circuit to reset, reclose the circuit
breaker as required.

Note: During the overload condition, prior to the
automatic trip operation, the following trip unit indi-
cations would have been visible:

-

. The "High-Load" LED (Fig. 1) would have been turned "“On"’
if the overload condition had existed for 40 seconds or longer.

2. The ""High-Load" relay in the Power/Relay Module (see Figs.
3 and 4) would have picked-up (after a 40 second delay), to
close a contact for a remote High-Load alarm.

3. The Long Delay LED (Fig. 1) would have been flashing “On”
and "Off"".

4. The coded message LDPU would have been flashing in the
Display Window.

3.6.1.3.2 Case 2 - Instantaneous Trip Operation

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

1. The Instantaneous Trip LED will turn “On" (see Fig. 1).

2. The coded message INST will appear in the Display Window
(see Fig. 1).



3. The Short Circuit Relay in the Power/Relay Module (see Figs.
3 and 4) will operate to close a contact for a remote Short
Circuit Alarm signal.

Operator Actions

1. Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This action will
clear the coded cause of trip message in the Display Window.

3. View value of phase current in Display Window (see
Fig. 1) e.g., 12.0 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) that is turned
“On”, Assume “lp". (It may not be the faulted phase.)

4. Depress the Stepping Pushbutton to move from LED "“Ip”
to LED “Ig" to LED "Ic". At each position, the related value
of phase current (in kA) at the time of the trip operation will
appear in the Display Window.

Note: Should the level of fault current be very high,
then, the coded message ORID could appear in the
Display Window. When this message is interrogated,
the coded message ORNG rather than a numerical
current value will appear. This would be indicative
of a very high fault level outside the range of normal
current sensor accuracy ranges.

5. Reset the trip unit by depressing the ““Trip Reset’” pushbutton
(see Fig. 1). All coded messages and current values4n the
display window, the cause of trip LED and the signal relay
in the power module will turn “Off".

6. Following any corrective actions in the system and/opinspec-
tions of the circuit breaker and related equipment, reclose
the circuit breaker as required.

3.6.1.3.3 Other Cases

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

3.7 Energy Monitoring

The Digitrip RMS800 TripfUnit contains an energy monitoring
function. By using the circuitdreaker sensors and an integrally
mounted Poteftial Transformer Module shown in Fig. 3, true
energy valués arefcomputed and displayed in the four-digit
display windew©n thefface of the trip unit.

The Potential Transformer Module is suitable for all system
voltage ratings up through 600 V., 50/60 Hz. The transformer
provides step down voltages to the input terminals Va, VB, V¢
and V| on théyrear of the Digitrip RMS 800 Trip Unit housing.

The primary of the Potential Transformer Module is connected
intermally to the primary phase conductors of the circuit breaker
through a dielectric disconnect plug that is located on the side
of‘the circuit breaker or the trip unit as indicated in the appli-
cable circuit breaker instruction leaflet referenced in Sections
9 and 9.2.

NOTICE

DIELECTRIC TESTING OF THE CIRCUIT BREAKER
WITH THE DIELECTRIC DISCONNECT PLUG
INSTALLED WILL DAMAGE THE POTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS “800 TRIP
UNIT.

REMOVE THE DISCONNEGCT PEUG PRIOR TO DOING
ANY DIELECTRIC TESTING OREHE®@IRCUIT BREAKER.
REPLACE THE PLUG AETER ACDIELECTRIC TEST-
ING IS COMPLETED AND #PRIOR TO CLOSING THE
CIRCUIT BREAKER PER THE/ESTABLISHED OPER-
ATING PROCEDURE:

WARNING

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

VERIEY THAT NO VOLTAGE IS PRESENT ON THE
CIREUIT 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.

The energy monitoring parameters available in the display
window on the face of the trip unit include:

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

Three green LEDs, as shown in Fig. 1, are provided to follow
the parameter being monitored. A stepping pushbutton is pro-
vided to step among the different parameters.

A reset pushbutton, shown in Fig. 1, is provided to reset the
peak demand once the maximum peak indicated is noted.

The presentdemand is a somewhat instantaneous power value
that is calculated and displayed on a one second time basis.
It can be continuously displayed if desired when the green
pointer LED is opposite the “’Present Demand"”.

The Digitrip RMS 800 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 opposite direction through
the circuit breaker, i.e., bottom to top, a value of power will
not be displayed continuously on the ““Present Demand” posi-
tion. Instead the value will alternate in the display window with
the coded message "NPOW". This flashing message will be
indicative of a reverse power flow with the value indicated in
MW,

This condition will occur for a reverse fed Main circuit breaker
and possibly for a Tie circuit breaker.

The Peak Demand parameter is based on an approximate five
(5) minute demand window which is stored separately in the
computer. The Peak Demand is the average power used during
this period and the displayed value is the highest or peak value
since the Peak Demand reset pushbutton was last reset. The
demand window is not a “sliding window". It is more like a
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“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.

The energy 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 display readout 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. Likewise, they
will not be reset by an automatic circuit breaker tripping oper-
ation. The values will be retained as long as the 120 Vac control
power is maintained to the Power/Relay Module.

Any energy parameters displayed on the face of the trip unit
are available remotely over the INCOM network.

3.8 Communications

The Digitrip RMS 800 Trip Unit contains an INCOM module
whichisusedforexternal communications using asingle twisted
pair of conductors. The receiving terminal can be:

1. An Assemblies Electronic Monitor (AEM) for local or remote
monitoring (See I.L. 17-216).

2. A remote mounted master computer (IBM compatible).

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

3.8.1 Address System

To enable the individual monitoring of multiple circuit breakers
equipped with a Digitrip RMS 800 Trip Unit, each trip unitis.
equipped with an adjustable address register. As indicated in
Fig. 8, the three-digit INCOM address register is located at the
right side of the rating plug cavity. It is accessible onlyfuhen
the rating plug is removed.

Each of the three digits in the trip unit address is independeatly
set by rotating the ten-position selector switch for each, digit
with a small screw driver. As the selector switch isgotated, the
address digit is displayed in the viewing windew. (When set,
the proper address reads from top to bottam.)

As indicated in Fig. 8, each trip unit is previdedywith a space
on the front face for marking the selectedthree-digit INCOM
address. To insure that the commgdnicatign link is correctly
reflecting the output of the correct €ircuit breaker position, a
space is also available on the faeeyof-‘€ach trip unit to record
the cell designation in which the circuit breaker is installed. It
is recommended that these spaces be properly utilized.

Note: To insureommiunications with the proper cir-
cuit breaker, care mdst be exercised by maintenance
personnel to replace any gircuit breaker that may have
been removed from‘thé cell back into its proper cell
when the maintenance operation is completed.

3.8.2 Remote MasterDevices
3.8.2.1 Direct to Remote Computer

When‘éemmunication direct to a master computer is selected
asillustratediin Fig. 9A, a Westinghouse CONI (Computer Oper-
atéd,Network Interface) card (see I.L. 17199) must be inserted
intothe’computer frame. The computer must be IBM compatible.

3.8.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM)per
assembly may be installed in the circuit breaker equipment
assembly or at aremote location to monitor certain parameters
available from each Digitrip RMS 800 Trip Unit (see Fig, 9B).
The AEM is described in instruction leaflet I.L. 17-216.

3.8.2.3. Remote Computer/AEM

Where desired, communications to both anpAssemblies Elec-
tronic Monitor (AEM) and a remotg master<computer (IBM
compatible, equipped with a CONI ¢ard) may be employed as
illustrated in Fig. 9C.

3.8.3 Network Interconnectiofs

For an unengineered networkifusing the master computer as
the focal point) five legshmay bedserved from a master com-
puter with each leg up,to 2600 feet in length (terminated with
a 150 ohm, 1/2 watt €arbon composition resistor). Spurs up to
200 feet with ng,additional resistor terminations may be included.

For engineeredinetworks, greater distances are possible.

3.8.4 Coded Messages

All messages thansmitted from a Digitrip RMS 800 Trip Unit
employsWestinghouse INCOM serialized protocol. These coded
messages canfbe interpreted by system level software to dis-
play, in‘message form, all the information available in the Trip
Unitlocal display as described in Sections 3.6.1.1, 3.6.1.2 and
3.7.

3.8.5"Circuit Breaker Operation

The status ofthe circuit breaker, including the following param-
eters, are 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 command from
the master computer. The tripping operation is accomplished
by initiating a trip operation using the low energy flux transfer
trip coil in the circuit breaker.

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. FORINFORMATION ON THIS POINT, REFER
TO CIRCUIT BREAKER DIAGRAMS REFERENCED IN
SECTIONS 9.1 AND 9.2.

The following coded message is received after a remote trip-
ping operation over the INCOM network:

Message  Condition Action/Comment
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, oth-
erwise 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 push-
button operation following an external trip (EXTT)
Command.

3.8.6 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 accordingly.

Following an automatic trip operation, the sequence of coded
data varies slightly. As an example, when an automatic trip
operation occurs, the cause of the trip operation and the value
of the fault current are available from the trip unit over the
INCOM network. Should the trip have been initiated by the
Short Delay Trip protection function, then a coded message
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 trip and the value of fault current for each
phase (or ground) will be available in the trip unit upuntilithé
time the trip unit is reset.

Effective utilization of the data within the Digitrip"RMS 800 Trip
Unit over the INCOM network will require approphiately:designed
or customized software.

3.8.7 Computer Software Programs

Computer software programs are available for eperating and
monitoring circuit breakers equipped with Digitrip RMS 800
Trip Units. Contact Westinghouse fer availability and
recommendations.

3.9. Test Provisions

An integral test panel including a test’selector switch and test
and reset pushbuttons is providéd to test the circuit breaker
in either a TRIP or NO-TRIRytest ;smode under qualified condi-
tions. See Section 5.

For bench testing of thedrip Junit alone or of the trip unit while
it is installed in thejeircuitybreaker, an optional Auxiliary Power
module (Catf No. PRTAAPM) as shown in Fig. 10 is available.
This Auxiliary Pewer module, which operates from a separate
120 V., 507/60,HZ., AC stipply, may also be used when a drawout
type circuit breaker'is in each of its four cell positions, i.e.,
"Connected”, "Test"”, “"Disconnected” and ""Withdrawn'’ (or
“Removed"’).

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 screwdriver. The gelected setting
for each adjustment will appear in the small regtangular open-
ing as illustrated in Fig. 1.

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

Toillustrate the portion of the,protection/curve being adjusted,
simulated Time-Current curvesjare piettired on the face of the
trip unit. The particular setting,to beyadjusted is located in close
proximity to its portion offthe simulated Time-Current curve.
Should an automatic triplecéur |as a result of a fault current
exceeding the pre-sele¢ted value in this portion of the Time-
Current curve, the red LEDyshown in this segment of the sim-
ulated Time-Currentigurve will turn “ON"".

The available 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%lyy). Each setting is expressed as a multiple of the
maximum ampere rating (I) of the installed rating plug.

4.3'kong Delay Time Settings

Availdble 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, eight (8) available settings range
from 2 to 6 (I;) 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 refer-
enced 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 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 Pt 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 It (0.1, 0.3, 0.5
sec) response time delay settings are provided. The Pt 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 It response config-
uration reverts to a flat response.

4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, eight (8) available settings range
from 2 to 6 (I;) with two variable settings M1 and M2. 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 refer-
enced 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 applicable Time-Current curve.
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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 isno “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 () of the installed rating plug up to
a maximum pick-up value of 1200 A.

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 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.

Table 1 -~ Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
A B@ C® D@ E2 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 (4600
1200 300 360 420 480 600 720 900 § 1200
1600 400 480 560 640 800 960 ¥ 12007| 1200
2000 500 600 700 800 1000 J 1200 4 1200 | 41200
2400 600 720 840 960 1200 4»1200 31200 | 2200
2500 625 750 875 1000 1200 (A4200y 120071 1200
3000 750 900 1050 1200 1200 4f 1200 | 1200 | 1200
3200 800 960 1120 1200 1200 | 1200 | 1200 | 1200
4000 1000 1200 1200 1200 1200"(n1200 | 1200 | 1200
5000 1200 1200 1200 1200 12004 1200 | 1200 | 1200

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

@ Ground fault pickup levels shown aregpominal values when tested
with external control power preséent. Thisecould be with the power/
relay module energized or with theiauxiliary power module energized.
Without external control power,availablé, the pick-up level may be
as high as the value shown forithe “E" setting of that particular
plug.

® Refer to Type DS, dype SPB orgSeries C R-Frame supplemental
instruction leaflets givemjin Section 9 for list of available rating plugs
with each type circuit breakers

INSTALLED RATING PLUG (AMPERES) I,

4.8 Ground Fault Time Delay Settings

As illustrated inyFig. 11.7, two different curve configurations
are possiblepi.eWflat or I’t response. The configuration selected
will be“anfactor of the type of selective coordination being
developed. The I2t response will provide a longer time delay
in thieyglow-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 I’t (0.1, 0.3£0.5
sec) response time delay settings are provided. The I’t resp@nse
settings are identified by the suffix asterisk (*) that appearstin
the setting viewing window. The Pt 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

As illustrated in Figs. 1and 12, an integralitest panel is provided
to test the Digitripc RMS 800 Trip Wnit.

Adequate no-trip settings are providedto insure that the trip
unit is operational without trippingythe circuit breaker.

CAUTION

THE TRIPPING OF A CIRCGUIT BREAKER UNDER “TEST
CONDITIONS" WHILE T IS IN SERVICE AND CAR-
RYING LOAD CLURRENT, WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECAMMENDED.

ANYISUCHTRIPPING OPERATION WILL CAUSE DIS-
RUPTION, OF SERVICE AND POSSIBLE PERSONAL
INJURY "RESULTING FROM UNNECESSARY
SWITEHING 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 trip unit,
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 in-service testing above
this value will be *automatically aborted by the trip unit.

Since the Digitrip RMS 800 Trip Unit requires 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 NOTE IN SECTION 5.1, GOOD PRACTICE
WILL LIMIT CIRCUIT BREAKER 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” or “Withdrawn” (or “Removed”) cell positions.

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

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

As indicated in Fig.12, six different test settifigs (1,42, 3, 6T, 8
and 10X |p) are available for testing the phase elements of the
trip unit and two (GF, GFT) are provided fontesting the ground
elements. One setting under each test mede (6T and GFT) will
initiate a tripping action of the circuit breaker.

With appropriate preset selectionsjef thelphase protection set-
tings, an ample range of settingsundemthe “No Trip’”’ condition
are available to test the long timej short time and instanta-
neous trip settings without tripping the circuit breaker.

In the ""GF"' test position, the'amiount of test current is adequate
to prove the operating cordition of the trip unit without tripping
the circuit breaker. This is‘A@t to be construed as a calibration
test. The valué 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-
tigmyoriwithdrawn 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
'Testposition and have control power available to the “Power/
Relay’’ module, then the Auxiliary Power module is not required.

5.4.2 By Not Tripping the Breaker

=y

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

2. Place the test selector switch in oneofthesix “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 and the time delay value (in seconds) that
would have been allowed before initiating the trip will appear
in the display window. Any additional operation of the step-
ping pushbutton between the pointer LEDs will not change
the time value indicated in the Display Window. Current
values will not be displayed following “No Trip* tests.

Note: When a ""No Trip” test is in progress, the “’Dis-
play Window'’ will show the time clock as it counts.
The maximum time value that the clock will display
is 99.9 seconds. This means for a trip time in excess
of 99.9 seconds, the value in the display window will
"Roll-Over”’, i.e., an actual trip time of 125 sec would
read (99.9 plus 25.1 sec.)
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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"". The time delay value in
the Display Window will disappear.

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 preprogrammed 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.
A test initiated via the integral test panel may be
aborted at any time by depressing the “Trip Reset"
pushbutton.

5.4.3 By Tripping the Breaker

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

2. Place the test selector switch in one of the two “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. With the “Test"”
pushbutton depressed, the coded message “'Test” will appear
in the Test Window. When the pushbutton is released, the
display window will show the time clock counting.

4. Should any of the various protection settings be less than
the selected "“Trip’ test value, the circuit breaker will trip
and the LED related to that function will turn on following
the test action and a coded message will appear in the dis-
play window.

Cal. PRTAATR

;;lf U;e Only Wity
De Oigity iy
Tip Unity pRMS

HR256PGSRG)

Fig"?,Power/Relay Module

5. Depress the Step Pushbutton (twice for a LDT test)#The
coded message will disappear and if the pointer LEDis on
Ia for “6T" or Ig for “GFT" the value of test current (in‘kA)
that initiated the trip action will be displayed. If the pointer
LED is on other than |p for “6T"or Ig for “GFT", depress
the Step Pushbutton until the position of the pointer LED is
in the appropriate position.

Trip Time values will not be displayed/in th&y! 'Trip” test
positions.

6. Reset the trip unit by depressing and releasing the ""Trip
Reset”” pushbutton. All LEDs turnéd onpresulting from the
“Trip" test action should turn offi;The value of trip current
in the Display Window will disappear.df the pointer LED is
not on lp, it will return to |A.

Note: Atestinitiated via thelintegral test panel may
be aborted at any timefby depressing the “Trip Reset"’
pushbutton.

7. Reset and reclose theleircuity breaker per established oper-
ating procedures.

6.0 Back-up Battery
6.1 General

As indicated in“Eig. 5 and 6, a back-up battery is provided to
maintaif theymode of trip LED indication in the Digitrip RMS
800 Trip, Unit when external control power to the Power/Relay
mogdule isypot available. The back-up battery is located in the
rating plug ‘along with a battery check pushbutton and a green
battery ¢heck LED.

6.2 Battery Check

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

6.3 Battery Replacement

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

Note: The battery can be replaced at any time with
the circuit breaker in service 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 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548



INCOM Address
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- Assembly
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INCOM
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! Address
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from
Typical Digitrip RMS Expanded View of Top to
Trip Unit Rating Plug Cavitv Bottom)

Fig. 8 INCOM Address System

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. 6.2 and 6.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustrated
in Fig. 10, is an encapsulated power supply that requires a 120
Vac input at either 50 or 60 Hz. It provides an output©6f32 Vdc
(Nominal 40 Vdc open circuit) which can be used for testing a
Digitrip RMS 800 Trip Unit.

When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 800 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'{pgsitions using
the Auxiliary Power module.

The Auxiliary Power module is eqliippediwith @ unique plug-
in connector suitable only for pluggingyinto‘the keyed recep-
tacle of a Digitrip RMS Trip Unit. Jhis prohibits the possible
use of an incorrect, but similaky,typepower module. The loca-
tion of the keyed receptacle forithe Auxiliary Power module is
shown in Fig. 1.

8.0 Rating Plug

The rating plugs, as illustfatéd in Figs. 1 and 6, are used to
establish the continuousfampere rating of the related circuit
breaker. All pick-up“settings’of the protection functions of the
trip unit, i.e., long delay,short delay, instantaneous and ground
fault are selécted@s a multiple of the rating plug ampere rating
(In).

Different types and'ratings are available to match the desired
ampere rating and type of circuit breaker into which the trip
unit isto beinstalled. Also, since the rating plugs are frequency
sensitive, spécific types are available for 50 or 60 Hz system
applieations.

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

15

9.0 References

9.1 Type DS Low Voltage AC Power CircuitiBréakers

1.B. 33-790-IF 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 TripfAssembly

SC-4280-87 Typical Time-Current Characteristic Curve
(L) for Type DS, CircuitdBreakers

Typical Time-Curtent Characteristic Curve
(LS) for Type DS Circuit Breakers Applied
on 50/60 Hz. Systems
TypicalgTime-Current Characteristic Curve
(G) for Type DS Circuit Breakers Applied on
50/60,Hz. Systems

Connection Diagram for Type DS Circuit
Breakers

SC-4281-87

SC-4279-87

508B508

9.2 Type SPB Systems Pow-R Breakers

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

Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly

Typical Time-Current Characteristic Curve
(LI) for Type SPB Systems Pow-R Breakers
Typical Time-Current Characteristic Curve
(LS) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

Typical Time-Current Characteristic Curve
(G) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

SPB Master Connection Diagram using
Digitrip RMS Trip Assemblies

I.L. 29-855

SC-4283:87

SC-4284287

SE-4282-87

1.S. 15545

9.3 Digitrip RMS Trip Assemblies

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

9.4 Miscellaneous

I.L. 17-216 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

29-107 Frame Instruction Leaflet

29-707 Supplement 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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Typical IBM (or IBM
Compatible) Computer

@
Twisted Pair,
® No. 18 AWG,
Shielding
Preferred
7 —_———— _—
@ e s 2
l/ VIeW. A | '
@) Coni. Card )/
Typical | OJO)
Circuit
Breaker 26 £9
with
DIGITRIP RMS 800
Trip Unit

3 Digit
- INCOM
Address
) 1 Register
2 See
Section
3 3.81
(BL) 4 ‘
View A

% Refer to circuit breaker connection diagrams referenced in Sections 94 and 9.2 for actual connections.

Modular telephone connector, Type RJ11, supplied by user.
Ground shielding as shown. Where devices are daisy-chained, interconnect shielding.
Resistor required at last breaker. See Section 3.8.3.

Fig. 9A Typical Unengineered INCOM Network Interconnecétions with Master Computer

Assemblies
Electronic Twisted Pair,
Méonitor No. 18 AWG,
(AEM) Shielding
Preferred
0] R p——
See '_r_
View ‘ I
Ve
Typical 4 0]}
Circuit
Breaker / 06 Res 3 Digit
with
DIGITRIP RMS 800 INCOM
Trip Unit - Address
5 B’ Register
See
w1 Section

2 ‘. ' 3.81
3
(BL) 4 !

® Refer to circuit breaker connection diagrams referenced in Sections 9.1 and 9.2 for actual connections.
Ground shielding as shown. Where devices are daisy-chained, interconnect shielding.
Resistor required at last breaker. See Section 3.8.3.

Fig. 9B Typical Unengineered INCOM Network Interconnections with Assemblies Electronic Monitor
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Typical IBM (or IBM
Compatible) Computer

/4 JR

Shielding
Required

SN

®) Coni. Card
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Circuit
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DIGITRIP RMS 800
Trip Unit

®
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(Y) ; ’

3 Digit
INCOM
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W
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View A

(® Refer to circuit breaker connectiod diagrams reférenced in Sections 9.1 and 9.2 for actual connections.
@ Modular telephone connector, Tiype RJA1, supplied by user.

® Ground shielding as shown. Where, deVices are daisy-chained, interconnect shielding.

@ Resistor required at last breaker. Se€ Section 3.8.3.

Fig. 9C Typical Unengineered INCOM Network Intesconnections with Master Computer and Assemblies Electronic Monitor

Trip
Unit

Cat. PRTAREM
120 WG Input 50780 1y

2
i “WC Outgyy

Piug for
120 Vac
Receptacle

Fig. 10 Auxiliary Power Module
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1.L./29-854-A

WARNING

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

THE WESTINGHOUSEZELECTRIC CORPORATION IS
NOT LIABLE/FORGHE MISAPPLICATION OR MISIN-
STALLATION\OF ITS PRODUCTS.

The user is £autioned to observe all recommendations, warn-
ings and cautigns relating to the safety of personnel and equip-
ment, ‘@asiwell ‘@asq@all general and local health and safety laws,
codes, and“procedures.

Theyrecommendations and information contained herein are
basedion Westinghouse experience and judgement, but should
nanbe considered to be all-inclusive or covering every appli-
cationlor 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 800 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
circuit 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 800 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its protection systems. It operates
from current signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 800 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
21 Long Time/Instantaneous (L
2.2 Long Time/Short Time (LS)
23 Long Time/Short Time/Instantaneous (LSI)
2.4 Long Time/Instantaneous/Ground (LIG)
25 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
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1.2 Information/General

In addition to the protection function, the Digitrip RMS 800 Trip,
Unit is equipped with a four-digit alpha-numeric displaygithree
phase (la, Ig. Ic) and one ground (when supplied) curfent/lG)
green pointer LEDs along with a stepping pushbutton‘as/illus-
trated in Figs. 1 and 2. A Power/Relay module, a§"shownsin
Fig. 7, is included to provide control power, for aperating the
display, internally mounted signal relays and LEDs§Ihesignal
relays provide contacts for three remote modeo ftrip indicators
(long delay, short circuit, ground fault) and @ High-Lead alarm.
Each contact is rated 120 V., 50/60 Hz. 1.0 A:

Red LED indicators are provided on thé¥ace af the trip unit to
indicate the mode of an automatic trip opération as well as a
High-Load alarm.

Green LED indicators are provided#todndicate the operational
status of the trip unit an@,the\status of the back-up battery
mounted in the rating pjug.

The back-up batteryfis pravided t6 maintain the mode of trip
LED indicators follewing@ an @utomatic trip operation and
simultaneous loss of controldpower to the Power/Relay mod-
ule. It does not provide control power for the microprocessor
or green status LED.

1.3 Energy Monitoring

The Digitsip RMS 800 Trip Unit energy monitoring function
includes the fallowing energy parameters that are individually
monitéred inythe four-digit display:

® gPeakiDemand - in MW
® Present Demand - in MW
enEnergy Consumption - in MWH

Fig-&Assemblies Electronic Monitor (AEM)

A reset pushbutton is provided to reset the maximum Peak
Demand as desired. Three green pointer LEDs, as illustrated
in Figs. 1 and 2, are provided to distinguish between the energy
parameters being displayed. The stepping pushbutton men-
tioned in Section 1.2 is used to move between the monitored
energy parameters.

A separate Potential Transformer module, as illustrated in
Fig. 3,is provided to supply three-phase voltage for measuring
true energy. A potential disconnect plug is provided to remove
the source voltage from the potential module to provide safe
operating procedures during dielectric testing of the circuit
breaker.

1.4 Communications

An important function of the Digitrip RMS 800 Trip Unit is
communications and control viaINCOM. INCOM is an acronym
for INtegrated COMmunications. It is a communication chip
developed by Westinghouse Electric Corporation for combin-
ing microprocessor-based and other electrical distribution and
control products with perscnal computers into a comprehen-
sive communications and control network.

1.5 Information/Remote

The Digitrip RMS 800 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 master
computer (see Fig. 9A) or by using an Assemblies Electronic
Monitor (AEM) asillustrated in Fig. 4. (See Fig. 9B) Both devices
can also be used simultaneously. (See Fig. 9C) The AEM can
be mounted on the equipment assembly housing the circuit
breakers or at a remote location.



1.6 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 for test
sequences. See Section 5 for test procedures.

2.0 U.L. Listed Devices

Digitrip RMS 800 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 U.L. File E7819.

3.0 Principle of Operation

3.1 General

The Digitrip RMS 800 Trip Unit provides five basic functions:
Protection

Information

Current and Energy Monitoring

Communications
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 typical Digitrip RMS Trip Units installed in
specific breakers.

The trip unit uses the INTEL MCS51 series of microcofmputers
to perform its numeric and logic functions. The pfinciple of
operation can best be described by referring to theyblock dia-
gram shown in Fig. 5.

In the Digitrip RMS 800 Trip Unit all requiredgsensing and
tripping power to operate its protection fungtionis, derived
from the current sensors in the circuit breaker,The secondary
current signals from these sensors provideithe\correct mag-
nitude of current to operate the protection fungtions as well
as tripping power during circuit breaker operatingperiods. Using
these current signals in the protectignifunction, analog volt-
ages are developed across varjous calibrating resistors
including:

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

The resulting analog v@ltagesfare multiplexed into an analog-
to-digital convertépandithe output data fed into the microcom-
puter chip alon@ the‘data bus.

The computer, ingyclic fashion, repeatedly scans the resultant
voltage valuesyacross gach calibrating resistor and enters these
values into its RAM©r Read/Write Memory. This data, which
is used to calculate true RMS current values, is repeatedly
compared with the preset protection function pick-up settings
and other operating data stored in the ROM or Read Only
Memory. Thecomputer software program is then used, in deci-
sion‘tree fashion, to initiate protection functions including trip-
piing, actions through the low energy flux transfer trip coil in
theyciréuit breaker.

3.2 Making Current Release (Discriminator)
When the Digitrip RMS 800 Trip Unit is not equipped with an

adjustable instantaneous protection setting, i.e., types LS or
LSG, a making current release (or discriminator) circuit is pro-

vided. This circuit will prevent the circuit breaker from, being
closed and latched-in on a faulted circuit. The nen-adjustable
release is preset at eleven (11) times the installed“rating plug
ampere rating (Ip).

The making current release is armed only for the first ten (10)
cycles following an initial circuit breaker closing operation 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 lesssthan this, the release
will rearm. The release, oncggarmedwill remain armed until
approximately 10% load currentipasses through the breaker
for 10 cycles. Any trip operatioftinitiated by the making current
release will trip the circditbreaker instantaneously.

3.3 Instantaneous Override

In addition, when [the Digitrip RMS 800 Trip Unit is not equipped
with an adjustablelinstantaneous setting, i.e., types LS or LSG,
a high-set nop®adjustable instantaneous override trip circuit is
provided. This highylevel tripping action is preset to a specific
valuedhat reflects the short time withstand rating of the circuit
breakerimywhichsthe trip unit is installed. Specific values vary
betweenjcircuit breaker types and ratings. For specific infor-
matien, refer to the supplementary leaflets and Time-Current
curves referenced in Sections 9.1 and 9.2.

3.4y Zone Interlocking

As indicated in the block diagram in Fig. 5, zone interlock sig-
nals are provided. For Digitrip RMS 800 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 circuitbreaker 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. 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 identified 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. This control power source 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. 5 and 6, is provided to perform
this function. With a return ofthe 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 Fig. 6, 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.



A red colored LED, as shown in Fig. 1, indicates that the load
current through the circuit breaker has reached 85% of the pre-
set value of the Long Delay Setting. The High-Load LED will
turn “On” and the High-Load relay, located internally in the
Power/Relay module shown in Fig. 7, will pick-up after an
approximate 40 second delay. This delay allows the alarm to
ride through a momentary high-load condition thus avoiding
nuisance alarms.

3.6 Display

The four-digit alpha-numeric display window, illustrated in Figs.
1 and 2, serves two basic purposes: instrumentation and mode
of trip and trouble indication.

Instrumentation

During normal service conditions, with the circuit breaker closed,
it serves as an ammeter instrumentation function, it displays
the individual phase currents (la, I1g, Ic) and ground current
(Ig) provided integral ground fault protection is included in the
trip unit. Current values are displayed in kA. The actual current
value being displayed is indicated by the marked LED that is
turned “On”’. A stepping pushbutton is provided to step among
the different current values.

Mode of Trip and Trouble Indication

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay module, the Dis-
play indicates the mode of trip using coded messages such
as, INST (Instantaneous Trip), SDT (Short Delay Trip), LDT (Long
Delay Trip) and GNDT (Ground Fault Trip). The coded messagé
will lock-in position until the Stepping Pushbutton is depresséd.

Afterwards, the Display will indicate the value of current (in
kA) atthe time of the trip initiation by the protection function
involved.

The Power/Relay module requires a 120 V., 50/60 Hz, 6 VA.
control power supply for operating the Readout Display and
internally mounted signal relays. Following am, automatic trip
operation of the circuit breaker, it will majntaingthe cause of
trip history and the mode of trip LEDs%as long as the external
control power supply is available. Each relay centact is rated
120 V., 50/60 Hz, 1.0 A.

3.6.1 Display Messages

The Display provides ammeter instrumentation under normal
service conditions of the circuit,breaker and alpha-numeric
coded messages after an automatic trip. To properly under-
stand the actions of the trip unit, each coded message must
be understood as well as‘any required follow-up operational
action. Messages cangbe,divided into two categories: Normal
service and after trip or/trouble conditions.

3.6.1.1 Normal'Service

Normal service,messages are those that serve the ammeter
instrumentatien function. In Fig. 1, four green colored LEDs
serve a pointerifunction, i.e., phase A current (la), phase B
currentg(ig)Aphase C current (Ic) and ground current (Ig). The
ground current’LED will be included only if integral ground
fault protection is included as an integral part of the trip unit
protection functions.

Each LED, when turned "“On”, will indicate the current value
being displayed in the four-digit display window. The current
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value displayed in the window will remain in view until a change
is implemented. A step pushbutton is provided to step among
the available current readings.

3.6.1.2 After Trip or Trouble

For the after trip or trouble conditions, one of the following
coded messages will appear in the display window:

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
breaker only after reason for trip
has been corrected.
INST @Instantaneous Trip action initiated as result of

Trip fault exceeding trip setting.
Examine breaker to insure
reclosing action is appropriatét
Reset trip unit and reclgse
breaker only after reasonifor trip

has been corrected.

Message

GNDT

DISC

ORID

TEST

Condition

Ground
Fault
Trip

®Making

Current
Release
(Discriminater)
Trip

®@®O0verride

Trip

Test in
Progress

Action/Comment,

Trip action initiatediassresult of
ground fault exceeding trip
setting. Examine breaker to
insure reclosing action is
appropriate. Reset trip unit and
reclo§ebreaker only after reason
for tripfhas been corrected.

Tripy, action initiated by
Discriminator - most likely on
initial breaker closing action.
Reset trip unit and reclose
breaker only after reason for trip
has been corrected.

Trip action initiated by override
circuit indicative of a high level
fault. Examine breaker to insure
that reclosing action is
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been corrected.

This message will appear when
the integral test pushbutton is
depressed and will disappear
when pushbutton is released
(indicating test has started). The
message only appears when a
complete breaker trip test is
selected, i.e., 6T or GFT (see
Fig. 12).
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Message Condition Action/Comment

PLUG Rating This message will appear should
Plug there be a missing, improperly
Problem installed or defective rating plug.

RAM Data This message will appear in
Memory response to a data memory test
Problem failure. Depress trip unit reset to

reconfirm message. If message
reappears, replace trip unit.

ROM Program This message will appear in
Memory response toa program memory
Problem test failure. Depress trip unit

reset to reconfirm 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, the trip unit will operate before a
complete RMS current value can be calculated. For this
reason, the displayed value may be less than the actual
RMS fault current.

® In the case of very high fault levels outside the range of
normal current sensor accuracy ranges, the message
"ORNG" (indicating over range) will appear when the trip
message “ORID" (indicating override) is interrogated by
pushing the stepping pushbutton.

® The override value in the trip unit is set to operate at
approximately 100 X the frame/sensor ampere rating. For
circuit breakers having lower withstand ratings, other details
are provided in the breaker to insure proper applications
within the breaker withstand rating.

3.6.1.3 Analyzing “After Trip” Coded Messages

As indicated in Section 3.6, as long as control power is avail-
able to the Power/Relay Module, coded messages will lock-in
position on the Readout Display until the stepping pushbutton
is depressed. Likewise, the individual values of phasejand ground
current, if any, at the time the automatic trigywas initiated will
also lock-in position and remain until the'trip“anit is reset by
depressing the reset pushbutton. The mdnneg, that'these coded
messages operate can best be understood by‘feferring to the
following examples:

Given a 1600 amp circuit breakefwith a 1000 amp rating plug
installed.

3.6.1.3.1 Case 1 - Overload Trip,Operation

Assume a prolongedyovefrload g€ondition which results in an
automatic breaker trip“operation. The following will occur:

1. The Long Delay Trip LED will turn“On"’ (see Fig. 1)

2. The coded messaged&DT will appear in the Display Window
(see Fig. 1

3. The Long Delay Relay in the Power/Relay Module (see Figs.
3 and,4) will operate to close a contact for a remote Long
Delay alafrmsignal.

Operator. Actions

1. Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This actionfwill
clear the coded cause of trip message in the Display Window.

3. View value of phase current in Display Window (see Fig. 1)
e.g., 1.50 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) tha¥is turned
"On", assume "lp"”. (ltmay not be the faultedphase.)

4. Depress the Stepping Pushbutton to mowve from LED "Ip"
to LED “Ig” to LED "Ic". At each pgsitien, the related value
of phase current (in kA) at the timeofthe tpip operation will
appear in the Display Window,

(8]

. Reset the trip unit by depressing the “Jrip Reset”” pushbutton
(see Fig. 1). All coded messagesyand/or current values in the
display window and thegause of trip LED will turn "Off".

NOTICE

On LDT trippoperations, it is essential that any cause
of overload\ trip. bejeorrected prior to reclosing the
circuit breaker. ‘Should it not be corrected and the
circuit breakeribe reclosed too quickly then because
of the inherentiLong Time Memory Function, the Long
Delay’trip‘time will operate faster than the related
timé-cuncent curve indicates.

The amount of time required to clear the memory circuit is
a'factor of the Long Delay time setting (see Fig. 6.2). The
longer the delay setting, the longer the time required to reset
the memory. Total memory clearing time could vary from
one'to twelve (12) minutes depending upon the time delay
setting selected.

The memory function, as in any conventional thermal type
(bi-metal) circuit breaker, serves a useful function by allow-
ing the load conductors to cool down.

6. After correcting the cause of the overload trip (LDT) and

allowing for the memory circuit to reset, reclose the circuit
breaker as required.

Note: During the overload condition, prior to the
automatic trip operation, the following trip unit indi-
cations would have been visible:

-

. The "High-Load" LED (Fig. 1) would have been turned “"On"’
ifthe overload condition had existed for 40 seconds or longer.

2. The "High-Load" relay in the Power/Relay Module (see Figs.
3 and 4) would have picked-up (after a 40 second delay), to
close a contact for a remote High-Load alarm.

3. The Long.Delay LED (Fig. 1) would have been flashing “On"’
and "“Off".

4. The coded message LDPU would have been flashing in the
Display Window.

3.6.1.3.2 Case 2 - Instantaneous Trip Operation

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

1. The Instantaneous Trip LED will turn “On"’ (see Fig. 1).

2. The coded message INST will appear in the Display Window
(see Fig. 1).



3. The Short Circuit Relay in the Power/Relay Module (see Figs.
3 and 4) will operate to close a contact for a remote Short
Circuit Alarm signal.

Operator Actions

1. Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This action will
clear the coded cause of trip message in the Display Window.

3. View value of phase current in Display Window (see
Fig. 1) e.g., 12.0 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) that is turned
"On”, Assume “IA"". (It may not be the faulted phase.)

4. Depress the Stepping Pushbutton to move from LED "Ip"
to LED “Ig" to LED “Ic". At each position, the related value
of phase current (in kA) at the time of the trip operation will
appear in the Display Window.

Note: Should the level of fault current be very high,
then, the coded message ORID could appear in the
Display Window. When this message is interrogated,
the coded message ORNG rather than a numerical
current value will appear. This would be indicative
of a very high fault level outside the range of normal
current sensor accuracy ranges.

5. Reset thetrip unit by depressing the’ Trip Reset’’ pushbutton
(see Fig. 1). All coded messages and current values4n the
display window, the cause of trip LED and the,signal, relay
in the power module will turn “Off".

6. Following any corrective actions in the system and/orinspec-
tions of the circuit breaker and related _egquipment, reclose
the circuit breaker as required.

3.6.1.3.3 Other Cases

Similar type indications will occur and,similar operator actions
will be required as described inthe above two cases following
an automatic trip operation initiatedyby any other of the Pro-
tection Functions including:/Shortdelay and ground fault.

3.7 Energy Monitoring

The Digitrip RMS@800 TripfUnit contains an energy monitoring
function. By using thecircuitdbreaker sensors and an integrally
mounted Potefntial Transformer Module shown in Fig. 3, true
energy valués argfcomputed and displayed in the four-digit
display windew©n thefface of the trip unit.

The Potential Trangformer Module is suitable for all system
voltage ratings up through 600 V., 50/60 Hz. The transformer
provides step down voltages to the input terminals Va, VB, V¢C
and V on thédrear of the Digitrip RMS 800 Trip Unit housing.

The primary of the Potential Transformer Module is connected
internally, to the primary phase conductors of the circuit breaker
through a dielectric disconnect plug that is located on the side
of the’circuit breaker or the trip unit as indicated in the appli-
cable circuit breaker instruction leaflet referenced in Sections
9.1 and 9.2

NOTICE

DIELECTRIC TESTING OF THE CIRCUIT BREAKER
WITH THE DIELECTRIC DISCONNECT PLUG
INSTALLED WILL DAMAGE THEPOTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS ‘800 TRIP
UNIT.

REMOVE THE DISCONNEC], PEUG PRIOR TO DOING
ANY DIELECTRIC TESTING OFJRHE CIRCUIT BREAKER.
REPLACE THE PLUG AEFJER ALCLDIELECTRIC TEST-
ING IS COMPLETED AND £FRIGR TO CLOSING THE
CIRCUIT BREAKER PER THE/ESTABLISHED OPER-
ATING PROCEDURE:

WARNING

DO NOT AJLTEMRT TO INSTALL OR PERFORM MAIN-
TENANCE ONEQUIPMENT WHILE IT IS ENERGIZED.
DEATHOR SEVERE PERSONAL INJURY CAN RESULT
FROM, CONTACT WITH ENERGIZED EQUIPMENT.

VERIRY 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
PEUG ONLY AFTER INSURING THAT NO VOLTAGE
IS PRESENT ON THE CIRCUIT BREAKER.

The energy monitoring parameters available in the display
window on the face of the trip unit include:

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

Three green LEDs, as shown in Fig. 1, are provided to follow
the parameter being monitored. A stepping pushbutton is pro-
vided to step among the different parameters.

A reset pushbutton, shown in Fig. 1, is provided to reset the
peak demand once the maximum peak indicated is noted.

The presentdemand is a somewhat instantaneous power value
that is calculated and displayed on a one second time basis.
It can be continuously displayed if desired when the green
pointer LED is opposite the “Present Demand”.

The Digitrip RMS 800 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 opposite direction through
the circuit breaker, i.e., bottom to top, a value of power will
not be displayed continuously on the “Present Demand’’ posi-
tion. Instead the value will alternate in the display window with
the coded message “NPOW". This flashing message will be
indicative of a reverse power flow with the value indicated in
MW.

This condition will occur for a reverse fed Main circuit breaker
and possibly for a Tie circuit breaker.

The Peak Demand parameter is based on an approximate five
(5) minute demand window which is stored separately in the
computer. The Peak Demand is the average power used during
this period and the displayed value is the highest or peak value
since the Peak Demand reset pushbutton was last reset. The
demand window is not a “sliding window’’. It is more like a
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“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.

The energy 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 display readout 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. Likewise, they
will not be reset by an automatic circuit breaker tripping oper-
ation. The values will be retained as long as the 120 Vac control
power is maintained to the Power/Relay Module.

Any energy parameters displayed on the face of the trip unit
are available remotely over the INCOM network.

3.8 Communications

The Digitrip RMS 800 Trip Unit contains an INCOM module
which is used for external communications using a single twisted
pair of conductors. The receiving terminal can be:

1. An Assemblies Electronic Monitor (AEM) forlocal or remote
monitoring (See I.L. 17-216).

2. A remote mounted master computer (IBM compatible).

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

3.8.1 Address System

To enable the individual monitoring of multiple circuit breakers
equipped with a Digitrip RMS 800 Trip Unit, each trip unit'is
equipped with an adjustable address register. As indicated, in
Fig.8, the three-digit INCOM address register is located at the
right side of the rating plug cavity. It is accessible onlyfwhen
the rating plug is removed.

Each of the three digits in the trip unit address is independently
set by rotating the ten-position selector switch for each) digit
with a small screw driver. As the selector switch isihotated, the
address digit is displayed in the viewing window. (When set,
the proper address reads from top to bottem.)

As indicated in Fig. 8, each trip unit is previdedywith a space
on the front face for marking the seleeted three-digit INCOM
address. To insure that the communicatien link is correctly
reflecting the output of the correct circuit Preaker position, a
space is also available on the facegef €ach trip unit to record
the cell designation in which the cifcudit breaker is installed. It
is recommended that theSe, spacés be properly utilized.

Note: To insureffommunications with the proper cir-
cuit breaker, care, mdst be&xercised by maintenance
personnel to replace,any gircuit breaker that may have
been removed from'thé cell back into its proper cell
when the maintenance operation is completed.

3.8.2 Remote Master Devices
3.8.2.1 Direct to Remote Computer

Whep communication direct to a master computer is selected
asillustrated’in Fig. 9A, a Westinghouse CONI (Computer Oper-
atedhNetwork Interface) card (see l.L. 17199) must be inserted
intothe computerframe. The computermust be IBM compatible.

3.8.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM)pes
assembly may be installed in the circuit breaker equipment
assembly or at aremote location to monitor certain parameters
available from each Digitrip RMS 800 Trip Unit (see Fig, 9B).
The AEM is described in instruction leaflet |.L. 17-216.

3.8.2.3. Remote Computer/AEM

Where desired, communications to both anpAssemblies Elec-
tronic Monitor (AEM) and a remoté master ‘computer (IBM
compatible, equipped with a CONI ¢ard) may be employed as
illustrated in Fig. 9C.

3.8.3 Network Interconnectiofis

For an unengineered networkdusing the master computer as
the focal point) five legstmay be’served from a master com-
puter with each leg upgto 2500 feet in length (terminated with
a 150 ohm, 1/2 watt garbomn, composition resistor). Spurs up to
200 feet with ng,additional resistor terminations may be included.

For engineerednetworks, greater distances are possible.

3.8.4 Coded Messages

All messages trhansmitted from a Digitrip RMS 800 Trip Unit
employsWestinghouse INCOM serialized protocol. These coded
messages can-be interpreted by system level software to dis-
play, in‘message form, all the information available in the Trip
Unitlocal display as described in Sections 3.6.1.1, 3.6.1.2 and
3.7.

3.8.5 Circuit Breaker Operation

The status ofthe circuit breaker, including the following param-
eters, are 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 command from
the master computer. The tripping operation is accomplished
by initiating a trip operation using the low energy flux transfer
trip coil in the circuit breaker.

CAUTION

ANY ILL-TIMED AUTOMATIC SIGNAL TO “CLOSE"
A CIRCUIT BREAKER FROM A REMOTE LOCATION
VIA A COMMUNICATION 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.

The following coded message is received after a remote trip-
ping operation over the INCOM network:

Message Condition Action/Comment
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, oth-
erwise 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 push-
button operation following an external trip (EXTT)
Command.

3.8.6 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 accordingly.

Following an automatic trip operation, the sequence of coded
data varies slightly. As an example, when an automatic trip
operation occurs, the cause of the trip operation and the value
of the fault current are available from the trip unit over the
INCOM network. Should the trip have been initiated by the
Short Delay Trip protection function, then a coded message
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 trip and the value of fault current for each
phase (or ground) will be available in the trip unit up_until'thé
time the trip unit is reset.

Effective utilization of the data within the Digitrip‘RMS 800 Trip
Unit over the INCOM network will require ap propriatelydesigned
or customized software.

3.8.7 Computer Software Programs

Computer software programs are availablerfor epérating and
monitoring circuit breakers equipped with Digitrip RMS 800
Trip Units. Contact Westinghouse fer availability and
recommendations.

3.9. Test Provisions

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

For bench testing of thedrip junit alone or of the trip unit while
itisinstalled ip thejeircuit,breaker, an optional Auxiliary Power
module (Cat{No. PRRAAPM) as shown in Fig. 10 is available.
This Auxiliary Power module, which operates from a separate
120 V., 50760 Hz., AC stipply, may also be used when a drawout
type circuit ‘breakeglis in each of its four cell positions, i.e.,
"Connected’’, "“Test’’, ''Disconnected”’ and “Withdrawn’’ (or
“Removed”’).

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

LN

rotary switch using a small screwdriver. The selected setting
for each adjustment will appear in the small rectangular open-
ing as illustrated in Fig. 1.

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

Toillustrate the portion of the proteetionicurve being adjusted,
simulated Time-Current curvesjare picttired on the face of the
trip unit. The particular setting.to bg,adjusted is located in close
proximity to its portion offthe simufated Time-Current curve.
Should an automatic triplecéur as a result of a fault current
exceeding the pre-sele¢ted value in this portion of the Time-
Current curve, the red LEDyshown in this segment of the sim-
ulated Time-Currentieurve will turn ""ON"".

The available séttings, along with the illustrated effect of
changing the setting, ate given in Figs. 11.1 through 11.7.

4.2 Long Delay. Settings

Eight {8),availablé settings, as indicated in Fig. 11.1, range from
0.5 to'1.0%l, ). "Each setting is expressed as a multiple of the
maximum ampere rating (Ip) of the installed rating plug.

4.3kong 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 (lp).

4.4 Short Delay Pick-up Settings

As illustrated in Fig. 11.3, eight (8) 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 refer-
enced 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 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 I’t response. The configuration selected
will be a factor of the type of selective coordination being
developed. The I2t 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 12t (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 (ln). After this value is exceeded, the |t response config-
uration reverts to a flat response.

4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, eight (8) available settings range
from 2 to 6 (I) with two variable settings M1 and M2. 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 refer-
enced 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 applicable Time-Current curve.
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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 (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 1200 A.

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 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.

Table 1 - Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
AD BZ 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 9001 1200
1600 400 480 560 640 800 960 | 1200%] 1200

2000 500 600 700 800 1000 § 1200 41200 | 1200
2400 600 720 840 960 1200 4»1200 §1,1200 | 4200
2500 625 750 875 1000 1200 | 1200y 12007 1200
3000 750 900 1050 1200 1200 4i 1200 {1200 | 1200

INSTALLED RATING PLUG (AMPERES) I

3200 800 960 1120 1200 1200 } 1200 | 1200 | 1200
4000 1000 1200 1200 1200 1200°}y1200 | 1200 | 1200
5000 1200 1200 1200 1200 1200 4| 1200 | 1200 | 1200

® Tolerances on pickup levels are +10% of,value’s shown in chart.

®@ Ground fault pickup levels shown aregnominal values when tested
with external control power present. Thisqcould be with the power/
relay module energized or with theiauxXiliary power module energized.
Without external control powes available, the pick-up level may be
as high as the value shown forithe "E” setting of that particular
plug.

® Refer to Type DS, dype SPB orSeries C R-Frame supplemental
instruction leaflets givemjift Section 9 for list of available rating plugs
with each type circuit breaker

4.8 Ground Fault Time Delay Settings

As illustrated imyFig. 11.7, two different curve configurations
are possibleyi-enflat or I2tresponse. The configuration selected
will befapfactor of the type of selective coordination being
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 12t (0.1, 0.340.5
sec) response time delay settings are provided. The 1% respanse
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 1 response configuration
reverts to a flat response.

5.0 Integral Test Panel - Test Procedure
5.1 General

Asiillustrated in Figs. 1 and 12, an integraltest panel is provided
to test the Digitrip RMS 800 Trip Unit.

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

CAUTION

THE TRIPPING OF A CIREGUIT 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
RECOMMENDED.

ANYJSUCHTRIPPING OPERATION WILL CAUSE DIS-
RURTION, OF 'SERVICE AND POSSIBLE PERSONAL
INJURY “RESULTING FROM UNNECESSARY
SWITEHING OF CONNECTED EQUIPMENT.

Testing ofwa 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.

JBo preserve the primary protection function of the trip unit,
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 in-service testing above
this value will be *automatically aborted by the trip unit.

Since the Digitrip RMS 800 Trip Unit requires 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 NOTE IN SECTION 5.1, GOOD PRACTICE
WILL LIMIT CIRCUIT BREAKER 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” or “Withdrawn” (or “Removed”) cell positions.

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

*No abort signal will occur for tests conducted unless the cir-
cuit breaker is carrying load current.
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Fig. 6 Typical Rating Plug
5.3 Test Provision

As indicated in Fig.12, six different test settings (142, 3, 6T, 8
and 10X |) 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 preset selectiangyof theyphase protection set-
tings, an ample range of settingsyundeigthe “No Trip*’ condition
are available to test the long time, short time and instanta-
neous trip settings without tripping the circuit breaker.

In the “GF" test position, thé’amount of test current is adequate
to prove the operating conditian of the trip unit without tripping
the circuit breaker. This is'A0t to be construed as a calibration
test. The valué 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, orawithdrawn from its cell entirely, install the Auxiliary
Powerimodule (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 is not required.

5.4.2 By Not Tripping the Breaker

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

2. Place the test selector switch in one ofthe 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 and the time delay value (in seconds) that
would have been allowed before initiating the trip will appear
in the display window. Any additional operation of the step-
ping pushbutton between the pointer LEDs will not change
the time value indicated in the Display Window. Current
values will not be displayed following “No Trip* tests.

Note: When a ’No Trip” test is in progress, the "'Dis-
play Window" will show the time clock as it counts.
The maximum time value that the clock will display
is 99.9 seconds. This means for a trip time in excess
of 99.9 seconds, the value in the display window will
“Roll-Over”, i.e., an actual trip time of 125 sec would
read (99.9 plus 25.1 sec.)
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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". The time delay value in
the Display Window will disappear.

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 preprogrammed 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.
A test initiated via the integral test panel may be
aborted at any time by depressing the “Trip Reset”
pushbutton.

5.4.3 By Tripping the Breaker

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

2. Place the test selector switch in one of the two “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. With the "“Test"”
pushbutton depressed, the coded message ““Test’” will appear
in the Test Window. When the pushbutton is released, the
display window will show the time clock counting.

4. Should any of the various protection settings be less than
the selected “Trip” test value, the circuit breaker will trip
and the LED related to that function will turn on following
the test action and a coded message will appear in the dis-
play window.

Cat. PRIAATR

or Use niy iy
igitrip Ry
Trip Units N

NP268P5S 1)

Fig-"%yPower/Relay Module

5. Depress the Step Pushbutton (twice for a LDT test).gThe
coded message will disappear and if the pointer LED iis on
I for 6T or |G for “GFT” the value of test current (in'kA)
that initiated the trip action will be displayed. If the pointer
LED is on other than Ip for “6T"or |g for “GFT", depress
the Step Pushbutton until the position of the pointer LED is
in the appropriate position.

Trip Time values will not be displayed in then Trip” test
positions.

6. Reset the trip unit by depressing and releasing the "“Trip
Reset’’ pushbutton. All LEDs turngd onprestlting from the
“Trip” test action should turn off{The valde of trip current
in the Display Window will disappear. lf the pointer LED is
not on lp, it will return to |A.

Note: A testinitiated via thelintegral test panel may
be aborted at any time/by depressing the “Trip Reset’’
pushbutton.

7. Reset and reclose th€leircuitybreaker per established oper-
ating procedures.

6.0 Back-up Battery
6.1 Genefral

As indicated in“Big. 5 and 6, a back-up battery is provided to
maintajn thelynaode of trip LED indication in the Digitrip RMS
800 Trip,Unit when external control power to the Power/Relay
module ispnot available. The back-up battery is located in the
rating/plug along with a battery check pushbutton and a green
battery chéck LED.

6.2 Battery Check

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

6.3 Battery Replacement

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

Note: The battery can be replaced at any time with
the circuit breaker in service 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 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548
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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. 6.2 and 6.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustrated
in Fig. 10, is an encapsulated power supply that requires a 120
Vac input at either 50 or 60 Hz. It provides an output ofi32 Vdc
(Nominal 40 Vdc open circuit) which can be used fgrtesting a
Digitrip RMS 800 Trip Unit.

When drawout construction is provided, any circuit breaker
equipped with a Digitrip RMS 800 Trip Unit can be.conveniently
set and tested while the circuit breaker is outfof its,cell’or in
its cell in the “Disconnect” or “Withdrawn'’{ positigns using
the Auxiliary Power module.

The Auxiliary Power module is eqdipped with a'unique plug-
in connector suitable only for pluggingyintothe keyed recep-
tacle of a Digitrip RMS Trip Unit. Tthis prehibits the possible
use of an incorrect, but similag,typepower 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 illustgated in Figs. 1 and 6, are used to
establish the continuousdampere rating of the related circuit
breaker. All pick-up“settingssof the protection functions of the
trip unit, i.e., long delay;shortdelay, instantaneous and ground
fault are selgcted as'a multiple of the rating plug ampere rating
(In).

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

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
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9.0 References

9.1 Type DS Low Voltage AC Power CircuitiBreakers

1.B. 33-790-IF 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-CurrentfCharacteristic Curve
(L1) for Type DS, Circuit Breakers

Typical Time-Current Characteristic Curve
(LS) for Type DS Cireuit Breakers Applied
on 50/60 Hz. Systems

Typical Jime-Current Characteristic Curve
(G) for Type DS Circuit Breakers Applied on
50/60,Hz. Systems

Connection/Diagram for Type DS Circuit
Breakers

SC-4281-87

SC-4279-87

5088508

9.2 Type SPB Systems Pow-R Breakers

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

Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly

Typical Time-Current Characteristic Curve
(LI) for Type SPB Systems Pow-R Breakers
Typical Time-Current Characteristic Curve
(LS) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

Typical Time-Current Characteristic Curve
(G) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

SPB Master Connection Diagram using
Digitrip RMS Trip Assemblies

I.L. 29-855

SC-4283:87

SC-4284:87

SE;4282-87

I.S. 15545

9.3 Digitrip RMS Trip Assemblies

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

9.4 Miscellaneous

L. 17-216 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

29-107 Frame Instruction Leaflet

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

SC-4582-89 Typical Time-Current Characteristic Curve
(L) 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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8 Refer to circuit breaker connection diagrams referenced in Sections'9#1 and 9.2 for actual connections.
Modular telephone connector, Type RJ11, supplied by user.
® Ground shielding as shown. Where devices are daisy-chained, interconnect shielding.

Resistor required at last breaker. See Section 3.8.3.

Fig. 9A Typical Unengineered INCOM Network Interconnegtions with Master Computer
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% Refer to circuit breaker connection diagrams referenced in Sections 9.1 and 9.2 for actual connections.
Ground shielding as shown. Where devices are daisy-chained, interconnect shielding.
@ Resistor required at last breaker. See Section 3.8.3.

Fig. 9B Typical Unengineered INCOM Network Interconnections with Assemblies Electronic Monitor
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® Refer to circuit breaker connectior diagrams reférenced in Sections 9.1 and 9.2 for actual connections.
@ Modular telephone connector, Type RJ1T, supplied by user.

@ Ground shielding as shown. WhereldeVices are daisy-chained, interconnect shielding.

@ Resistor required at last breaker, SeeSection 3.8.3.
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Fig. 10 Auxiliary Power Module
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Digitrip RMS 800 Trip Unit
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WARNING

DO NOTATTEMPT TO INSTAKL'OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHIEE'IT) IS ENERGIZED.
DEATH OR SEVERE PERSONALTNJURY CAN RESULT
FROM CONTACT WITH_ENERGIZED EQUIPMENT.
ALWAYS VERIFY THAT NO, VOLTAGE IS PRESENT
BEFORE PROCEEDING 'WIFH THE TASK, AND
ALWAYS FOLLOW,GENERALLY ACCEPTED SAFETY
PROCEDURES.

THE WESTINGHOWUSE/ELECTRIC CORPORATION IS
NOT LIABLE FOR, THE MISAPPLICATION OR MISIN-
STALLATION OF ITS PRODUCTS.

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

The fecommendations and information contained herein are
based on Westinghouse experience and judgement, but should
not be‘considered to be all-inclusive or covering every appli-
catiempor 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 800 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
circuit 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 800 Trip Unit is completely self-contained
and when the circuit breaker is closed, requires no external
control power to operate its protection systems. It operates
from current signal levels and control power derived through
current sensors integrally mounted in the circuit breaker.

The Digitrip RMS 800 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 (L)
2.2 Long Time/Short Time (LS)
2.3 Long Time/Short Time/Instantaneous (Lsh
2.4 Long Time/Instantaneous/Ground (LIG)
2.5 Long Time/Short Time/Ground (LSG)
2.6 Long Time/Short Time/Instantaneous/ (LSIG)

Ground
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1.2 Information/General

In addition to the protection function, the Digitrip RMS 800 Tiip
Unit is equipped with a four-digit alpha-numeric display, three
phase (la, Ig, Ic) and one ground (when supplied) curgent (Ig)
green pointer LEDs along with a stepping pushbutton{asllus-
trated in Figs. 1 and 2. A Power/Relay module, asgshown_in
Fig. 7, is included to provide control power for gperating the
display, internally mounted signal relays an@LEDs. The signal
relays provide contacts forthree remote mode ofitripindicators
(long delay, short circuit, ground fault) and d High-koad alarm.
Each contact is rated 120 V., 50/60 Hz.;,1.0 A}

Red LED indicators are provided on the,faceyofithe trip unit to
indicate the mode of an automatic trip operation as well as a
High-Load alarm.

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 s providedte maintain the mode of trip
LED indicators following an automatic trip operation and
simultaneous loss of‘eéantrol gpower to the Power/Relay mod-
ule. It does not provide control power for the microprocessor
or green status LED.

1.3 Energy Monitoting

The Digitrip RMS 800 Trip Unit energy monitoring function
includes thexfollowing energy parameters that are individually
monitered‘in the four-digit display:

® PeakDemand - in MW
® “Present Demand - in MW
®_Energy Consumption - in MWH

Figi 4 Assemblies Electronic Monitor (AEM)

A reset pushbutton is provided to reset the maximum Peak
Demand as desired. Three green pointer LEDs, as illustrated
in Figs. 1 and 2, are provided to distinguish between the energy
parameters being displayed. The stepping pushbutton men-
tioned in Section 1.2 is used to move between the monitored
energy parameters.

A separate Potential Transformer module, as illustrated in
Fig. 3, is provided to supply three-phase voltage for measuring
true energy. A potential disconnect plug is provided to remove
the source voltage from the potential module to provide safe
operating procedures during dielectric testing of the circuit
breaker.

1.4 Communications

An important function of the Digitrip RMS 800 Trip Unit is
communications and control via INCOM. INCOM is an acronym
for INtegrated COMmunications. It is a communication chip
developed by Westinghouse Electric Corporation for combin-
ing microprocessor-based and other electrical distribution and
control products with perscnal computers into a comprehen-
sive communications and control network.

1.5 Information/Remote

The Digitrip RMS 800 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 master
computer (see Fig. 9A) or by using an Assemblies Electronic
Monitor (AEM) asiillustrated in Fig. 4. (See Fig. 9B) Both devices
can also be used simultaneously. (See Fig. 9C) The AEM can
be mounted on the equipment assembly housing the circuit
breakers or at a remote location.



1.6 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 for test
sequences. See Section 5 for test procedures.

2.0 U.L. Listed Devices

Digitrip RMS 800 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 U.L. File E7819.

3.0 Principle of Operation

3.1 General

The Digitrip RMS 800 Trip Unit provides five basic functions:
Protection

Information

Current and Energy Monitoring

Communications
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 typical Digitrip RMS Trip Units installed in
specific breakers.

The trip unit uses the INTEL MCS51 series of microcomputers
to perform its numeric and logic functions. The pginciple of
operation can best be described by referring to thé block'dia-
gram shown in Fig. 5.

In the Digitrip RMS 800 Trip Unit all required sensing and
tripping power to operate its protection funcfionyis 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 circuit breaker operating periods. Using
these current signals in the protectiofyfunétien, analog volt-
ages are developed across varigus calibrating resistors
including:

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

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

The computgr, in cyclic fashion, repeatedly scans the resultant
voltage valties acfoss edeh calibrating resistor and enters these
values into its'RAM oF Read/Write Memory. This data, which
is used to calculate true RMS current values, is repeatedly
compared with the preset protection function pick-up settings
and other operating data stored in the ROM or Read Only
Memory. Theg€omputer software program is then used, in deci-
sionitree fashion, to initiate protection functions including trip-
ping actions through the low energy flux transfer trip coil in
the Circuit breaker.

3:22Making Current Release (Discriminator)
When the Digitrip RMS 800 Trip Unit is not equipped with an

adjustable instantaneous protection setting, i.e., types LS or
LSG, a making current release (or discriminator) circuit is pro-

vided. This circuit will prevent the circuit breakér from being
closed and latched-in on a faulted circuit. The nen-adjustable
release is preset at eleven (11) times the installedisating plug
ampere rating (Ip).

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
breaker frame or sensor ratinggShouldsthe 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 currentypasses through the breaker
for 10 cycles. Any trip operationinitiated by the making current
release will trip the circuit breaker instantaneously.

3.3 Instantaneous Qverride

In addition, when the Digitrip RMS 800 Trip Unit is not equipped
with an adjustableiinstantaneous 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 theé short time withstand rating of the circuit
breaker'in,which _the trip unit is installed. Specific values vary
between)cireuit breaker types and ratings. For specific infor-
mation, refer t6 the supplementary leaflets and Time-Current
curvestreferenced in Sections 9.1 and 9.2.

3.4 Zone Interlocking

As indicated in the block diagram in Fig. 5, zone interlock sig-
nals are provided. For Digitrip RMS 800 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. 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 identified 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. This contro! power source 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. 5 and 6, 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 Fig. 6, 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.



A red colored LED, as shown in Fig. 1, indicates that the load
current through the circuit breaker has reached 85% of the pre-
set value of the Long Delay Setting. The High-Load LED will
turn “On”" and the High-Load relay, located internally in the
Power/Relay module shown in Fig. 7, will pick-up after an
approximate 40 second delay. This delay allows the alarm to
ride through a momentary high-load condition thus avoiding
nuisance alarms.

3.6 Display

The four-digit alpha-numeric display window, illustrated in Figs.
1 and 2, serves two basic purposes: instrumentation and mode
of trip and trouble indication.

Instrumentation

During normal service conditions, with the circuit breaker closed,
it serves as an ammeter instrumentation function, it displays
the individual phase currents (la, Ig, Ic) and ground current
(Ig) provided integral ground fault protection is included in the
trip unit. Current values are displayed in kA. The actual current
value being displayed is indicated by the marked LED that is
turned “‘On’’. A stepping pushbutton is provided to step among
the different current values.

Mode of Trip and Trouble Indication

Following an automatic circuit breaker trip operation and with
control power available to the Power/Relay module, the Dis-
play indicates the mode of trip using coded messages such
as, INST (Instantaneous Trip), SDT (Short Delay Trip), LDT (Long
Delay Trip) and GNDT (Ground Fault Trip). The coded message
will lock-in position until the Stepping Pushbutton is depressed.

Afterwards, the Display will indicate the value of curreft (in
kA) atthe time of the trip initiation by the protection function
involved.

The Power/Relay module requires a 120 V., 50/60 Hz, 6 VA.
control power supply for operating the Readout Display and
internally mounted signal relays. Following an automatic trip

operation of the circuit breaker, it will maintain_the cause of

trip history and the mode of trip LEDsyas longfas the external
control power supply is available. Eachigelay contact is rated
120 V., 50/60 Hz, 1.0 A.

3.6.1 Display Messages

The Display provides ammeter instrumentation under normal
service conditions of the cir€uit breaker and alpha-numeric
coded messages after an automaticitrip. To properly under-
stand the actions of the tfip uhit, each coded message must
be understood as well as any required follow-up operational
action. Messages can_be divided into two categories: Normal
service and after trip'or/tkeuble conditions.

3.6.1.1 Normal Service

Normal seénvice messages are those that serve the ammeter
instrumentation®function. In Fig. 1, four green colored LEDs
serve ayppeointer, function, i.e., phase A current (la), phase B
current {Ig),phase C current (Ic) and ground current (Ig). The
ground current’LED will be included only if integral ground
fault protection is included as an integral part of the trip unit
proféetionifunctions.

Each LED, when turned “On”, will indicate the current value
beingsdisplayed in the four-digit display window. The current
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value displayed in the window will remain in view until a change
is implemented. A step pushbutton is provided to step among

the available current readings

3.6.1.2 After Trip or Trouble

For the after trip or trouble conditions, one of the following
coded messages will appear in the display window:

Message Condition
LDPU Overload in
Progress
LDT Overload
Trip
SDT Short
Delay
Trip
INST ®Instantaneous

Trip

Action/Comment

Indication is warning signal. Trip
will occur if condition is not
cleared.

Trip action initiated as result of
an overload. Clear overload,
reset trip unit and reclose breaker
as required.

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 fortrip
has been corrected.

Trip action initiated as result of
fault exceeding trip setting.
Examine breaker to insure
reclosing action is appropriaté.
Reset trip unit and recl@se
breaker only after reasemfor trip
has been corrected,

reclosing action is

initiated by

action is

Message Condition Action/Comment
GNDT Ground Trip action initiatedyas’result of
Fault ground fault exceeding trip
Trip setting. Examine breaker to
insure
appropriate. Reset trip unit and
reclose breaker only after reason
foritripfhas been corrected.
DISC ®Making Trip, action
Current Discriminator - most likely on
Release initial breaker closing action.
(Discriminator) ((Reset trip unit and reclose
Trip breaker only after reason for trip
has been corrected.
ORID ®®Override Trip action initiated by override
Trip circuit indicative of a high level
fault. Examine breaker to insure
that reclosing
appropriate. Reset trip unit and
reclose breaker only after reason
for trip has been corrected.
TEST Testin This message will appear when
Progress

the integral test pushbutton is
depressed and will disappear
when pushbutton is released
(indicating test has started). The
message only appears when a
complete breaker trip test is
selected, i.e., 6T or GFT (see
Fig. 12).

Unit
Status
IAdicator
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Message Condition Action/Comment
PLUG Rating This message will appear should
Plug there be a missing, improperly
Problem installed or defective rating plug.
RAM Data This message will appear in
Memory response to a data memory test
Problem failure. Depress trip unit reset to
reconfirm message. If message
reappears, replace trip unit.
ROM Program This message will appear in
Memory response to a program memory
Problem test failure. Depress trip unit
reset to reconfirm message. If
message reappears, replacetrip
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, the trip unit will operate before a
complete RMS current value can be calculated. For this
reason, the displayed value may be less than the actual
RMS fault current.

® In the case of very high fault levels outside the range of
normal current sensor accuracy ranges, the message
“ORNG" (indicating over range) will appear when the trip
message “ORID” (indicating override) is interrogated by
pushing the stepping pushbutton.

® The override value in the trip unit is set to operate at
approximately 100 X the frame/sensor ampere rating. For
circuit breakers having lower withstand ratings, other details
are provided in the breaker to insure proper applications
within the breaker withstand rating.

3.6.1.3 Analyzing “After Trip"” Coded Messages

As indicated in Section 3.6, as long as control power is avail~
able to the Power/Relay Module, coded messages|will lock-in
position on the Readout Display until the stepping pushbutton
is depressed. Likewise, the individual values of phaseland ground
current, if any, at the time the automatic tripdwas initiated will
also lock-in position and remain until thetrip unit is reset by
depressing the reset pushbutton. The mannepthat these coded
messages operate can best be understéod by féferring to the
following examples:

Given a 1600 amp circuit breakervithba 1000 amp rating plug
installed.

3.6.1.3.1 Case 1 - Overload TripiOperation

Assume a prolonged evendoad condition which results in an
automatic breaker trip operatiofn. The following will occur:

1. The Long Delay Trip LED will turn “On’’ (see Fig. 1)

2.The coded message UDT will appear in the Display Window
(see Fig. 1)

3. The Long Delay,Relay in the Power/Relay Module (see Figs.
3 andgd) will operate to close a contact for a remote Long
Delay)alarim signal.

OperatorActions

1) Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This action will
clear the coded cause of trip message in the Display Window.

3. View value of phase current in Display Window (see Fig. 1)
e.g., 1.50 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) that®is turned
”On”, assume “lp". (It may not be the fatlted'phase.)

4. Depress the Stepping Pushbutton to move from LED “Ip”
to LED "Ig" to LED "Ic". At each paosition, therelated value
of phase current (in kA) at the time(of the trip operation will
appear in the Display Window.

(3]

.Reset the trip unit by depressing the "“Tgip Reset”” pushbutton
(see Fig. 1). All coded messagesiand/or current values in the
display window and the causeyof trip LED will turn “Off".

NOTICE

On LDT tripfeperatiogns, it is essential that any cause
of overloadttrip,be‘eafrected prior to reclosing the
circuit breaker, Sheuld it not be corrected and the
circuit/breaker be reclosed too quickly then because
of the inherenttong Time Memory Function, the Long
Delayydtrip time will operate faster than the related
timeicurrent curve indicates.

The amount of time required to clear the memory circuit is
affactor ofyithe Long Delay time setting (see Fig. 6.2). The
longer the delay setting, the longer the time required to reset
thefmemory. Total memory clearing time could vary from
oneto twelve (12) minutes depending upon the time delay
setting selected.

The memory function, as in any conventional thermal type
(bi-metal) circuit breaker, serves a useful function by allow-
ing the load conductors to cool down.

6. After correcting the cause of the overload trip (LDT) and

allowing for the memory circuit to reset, reclose the circuit
breaker as required.

Note: During the overload condition, prior to the
automatic trip operation, the following trip unit indi-
cations would have been visible:

—_

. The "High-Load"” LED (Fig. 1) would havebeenturned “On"
ifthe overload condition had existed for 40 seconds or longer.

2. The "High-Load” relay in the Power/Relay Module (see Figs.
3 and 4) would have picked-up (after a 40 second delay), to
close a contact for a remote High-Load alarm.

3. The Long Delay LED (Fig. 1) would have been flashing “On*
and "Off".

4. The coded message LDPU would have been flashing in the
Display Window.

3.6.1.3.2 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 operations,
the following will occur:

1. The Instantaneous Trip LED will turn “On" (see Fig. 1).

2. The coded message INST will appear in the Display Window
(see Fig. 1).



3. The Short Circuit Relay in the Power/Relay Module (see Figs.
3 and 4) will operate to close a contact for a remote Short
Circuit Alarm signal.

Operator Actions

1. Observe the mode of trip LED and coded alpha-numeric
message in the Display Window.

2. Depress Stepping Pushbutton (see Fig. 1). This action will
clear the coded cause of trip message in the Display Window.

3. View value of phase current in Display Window (see
Fig. 1) e.g., 12.0 (in kA).

Note: The phase current shown will be that refer-
enced by the Pointer LED (see Fig. 1) that is turned
“On", Assume “lp”. (It may not be the faulted phase.)

4. Depress the Stepping Pushbutton to move from LED “Ip"
to LED “Ig** to LED "Ic". At each position, the related value
of phase current (in kA) at the time of the trip operation will
appear in the Display Window.

Note: Should the level of fault current be very high,
then, the coded message ORID could appear in the
Display Window. When this message is interrogated,
the coded message ORNG rather than a numerical
current value will appear. This would be indicative
of a very high fault level outside the range of normal
current sensor accuracy ranges.

5. Reset the trip unit by depressing the “Trip Reset’’ pushbutton
(see Fig. 1). All coded messages and current valuesgn the
display window, the cause of trip LED and the sign@l relay
in the power module will turn “Off".

6. Following any corrective actions in the system and/erinspec-
tions of the circuit breaker and related equipment, reclose
the circuit breaker as required.

3.6.1.3.3 Other Cases

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

3.7 Energy Monitoring

The Digitrip RMS,800 TripfUnit contains an energy monitoring
function. By using‘the circuitdreaker sensors and an integrally
mounted Potential Transformer Module shown in Fig. 3, true
energy valués arefcomputed and displayed in the four-digit
display window0n thesface of the trip unit.

The Potential Transformer Module is suitable for all system
voltage ratings up through 600 V., 50/60 Hz. The transformer
provides step down voltages to the input terminals Va, VB, VC
and VN on theyrear of the Digitrip RMS 800 Trip Unit housing.

The primary of the Potential Transformer Module is connected
internally to the primary phase conductors of the circuit breaker
through'a dielectric disconnect plug that is located on the side
offthe circuit breaker or the trip unit as indicated in the appli-
cable circuit breaker instruction leaflet referenced in Sections
9.1 and 9.2.

NOTICE

DIELECTRIC TESTING OF THE CIRCUIT BREAKER
WITH THE DIELECTRIC DISCONNECT PLUG
INSTALLED WILL DAMAGE THE POTENTIAL TRANS-
FORMER MODULE AND DIGITRIP RMS€800 TRIP
UNIT.

REMOVE THE DISCONNEET PEUG PRIOR TO DOING
ANY DIELECTRIC TESTING ORI HECIRCUIT BREAKER.
REPLACE THE PLUG AETER ALL DIELECTRIC TEST-
ING IS COMPLETED AND/PRIOR TO CLOSING THE
CIRCUIT BREAKER PER /THE ESTABLISHED OPER-
ATING PROCEDURE:

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.

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

The energy monitoring parameters available in the display
window on the face of the trip unit include:

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

Three green LEDs, as shown in Fig. 1, are provided to follow
the parameter being monitored. A stepping pushbutton is pro-
vided to step among the different parameters.

A reset pushbutton, shown in Fig. 1, is provided to reset the
peak demand once the maximum peak indicated is noted.

The present demand is a somewhat instantaneous power value
that is calculated and displayed on a one second time basis.
It can be continuously displayed if desired when the green
pointer LED is opposite the “Present Demand”.

The Digitrip RMS 800 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 opposite direction through
the circuit breaker, i.e., bottom to top, a value of power will
not be displayed continuously on the "Present Demand’ posi-
tion. Instead the value will alternate in the display window with
the coded message “NPOW". This flashing message will be
indicative of a reverse power flow with the value indicated in
MW.

This condition will occur for a reverse fed Main circuit breaker
and possibly for a Tie circuit breaker.

The Peak Demand parameter is based on an approximate five
(5) minute demand window which is stored separately in the
computer. The Peak Demand is the average power used during
this period and the displayed value is the highest or peak value
since the Peak Demand reset pushbutton was last reset. The
demand window is not a “sliding window". It is more like a
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“jumping window”’. When the trip unitis first energized, there
will be a delay of five minutes before a non-zero value can be
displayed.

The energy parameter is the summation ofaveragepower 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 display readout 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. Likewise, they
will not be reset by an automatic circuit breaker tripping oper-
ation. The values will be retained as long as the 120 Vac control
power is maintained to the Power/Relay Module.

Any energy parameters displayed on the face of the trip unit
are available remotely over the INCOM network.

3.8 Communications

The Digitrip RMS 800 Trip Unit contains an INCOM module
whichisusedforexternal communications using a single twisted
pair of conductors. The receiving terminal can be:

1. An Assemblies Electronic Monitor (AEM) for local or remote
monitoring (See I.L. 17-216).

2. A remote mounted master computer (IBM compatible).

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

3.8.1 Address System

To enable the individual monitoring of multiple circuit breakérs
equipped with a Digitrip RMS 800 Trip Unit, each trip unitiis
equipped with an adjustable address register. As indicated in
Fig. 8, the three-digit INCOM address register is located at the
right side of the rating plug cavity. It is accessible onlygihen
the rating plug is removed.

Each of the three digits in the trip unit address is independently
set by rotating the ten-position selector switch for eachdigit
with a small screw driver. As the selector switch isipotated, the
address digit is displayed in the viewing window. (When set,
the proper address reads from top to bottom.)

As indicated in Fig. 8, each trip unit is previdedywith a space
on the front face for marking the selected three-digit INCOM
address. To insure that the commuhnication link is correctly
reflecting the output of the correct circuit breaker position, a
space is also available on the faceyof ‘€aeh trip unit to record
the cell designation in which the circuit breaker is installed. It
is recommended that these spaces be properly utilized.

Note: To insure, ommunications with the proper cir-
cuit breaker, care must be gxercised by maintenance
personnel to replacé any gircuit breaker that may have
been removed from“the cell back into its proper cell
when the maintenance operation is completed.

3.8.2 Remote Master Devices
3.8.2.1 Direct to Remote Computer

When€emmunication direct to a master computer is selected
as illustrated’in Fig. 9A, a Westinghouse CONI (Computer Oper-
atédyNetwork Interface) card (see |.L. 17199) must be inserted
intothe €é@mputer frame. The computer must be IBM compatible.

3.8.2.2 Assemblies Electronic Monitor (AEM)

Where desired, one Assemblies Electronic Monitor (AEM)per.
assembly may be installed in the circuit breaker equipment
assembly or at aremote location to monitor certain parameters
available from each Digitrip RMS 800 Trip Unit (see Fig, 9B).
The AEM is described in instruction leaflet I.L. 17-216.

3.8.2.3. Remote Computer/AEM

Where desired, communications to both anpAssemblies Elec-
tronic Monitor (AEM) and a remotgimaster<e€omputer (IBM
compatible, equipped with a CONI card)may be employed as
illustrated in Fig. 9C.

3.8.3 Network Interconnections

For an unengineered networkdusing the master computer as
the focal point) five legsqmay betserved from a master com-
puter with each leg up.to 2500 feet in length (terminated with
a 150 ohm, 1/2 watt garbom, composition resistor). Spurs up to
200feet with ng,additional resistor terminations may be included.

For engineered‘networks; greater distances are possible.

3.8.4 Coded Messages

All messages thansmitted from a Digitrip RMS 800 Trip Unit
employsWestinghouse INCOM serialized protocol. These coded
messages canibe interpreted by system level software to dis-
play, in‘message form, all the information available in the Trip
Upitlocal ‘display as described in Sections 3.6.1.1, 3.6.1.2 and
3.7.

3.8.5'Circuit Breaker Operation

The status of the circuit breaker, including the following param-
eters, are 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 command from
the master computer. The tripping operation is accomplished
by initiating a trip operation using the low energy flux transfer
trip coil in the circuit breaker.

CAUTION

ANY ILL-TIMED AUTOMATIC SIGNAL TO “CLOSE"”
A CIRCUIT BREAKER FROM A REMOTE LOCATION
VIA A COMMUNICATION 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.

The following coded message is received after a remote trip-
ping operation over the INCOM network:

Message Condition Action/Comment
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, oth-
erwise 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 push-
button operation following an external trip (EXTT)
Command.

3.8.6 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 accordingly.

Following an automatic trip operation, the sequence of coded
data varies slightly. As an example, when an automatic trip
operation occurs, the cause of the trip operation and the value
of the fault current are available from the trip unit over the
INCOM network. Should the trip have been initiated by the
Short Delay Trip protection function, then a coded message
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 trip and the value of fault current for gach
phase (or ground) will be available in the trip unit up_untilithe
time the trip unit is reset.

Effective utilization of the data within the DigitripRMS 800 Trip
Unit over the INCOM network will require appropriatelyidesigned
or customized software.

3.8.7 Computer Software Programs

Computer software programs are available for,operating and
monitoring circuit breakers equipped with Digitrip RMS 800
Trip Units. Contact Westingh©use \for ayailability and
recommendations.

3.9. Test Provisions

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

For bench testing of theftripjunit alone or of the trip unit while
itis installed in theycircuit breaker, an optional Auxiliary Power
module (Catf'No. PREAAPM) as shown in Fig. 10 is available.
This Auxiliary Pe@wer medule, which operates from a separate
120V., 50/60 Hz., AC supply, may also be used when a drawout
type circuit“breaker’is in each of its four cell positions, i.e.,
“Connected”, “Test’’, 'Disconnected’’ and “"Withdrawn’’ (or
"Removed”).

4.0 Protection Settings
4.1 General

Pgior 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 screwdriver. The gelected setting
for each adjustment will appear in the small rectangular open-
ing as illustrated in Fig. 1.

The installed rating plug establishes the maximum continuous
current rating of the circuit breaker. All current pick-up settings
in the protection module are defined in per 4nit multiples of
the ampere rating {(l,) of the installed rating plug.

Toillustrate the portion of the prateetion curve being adjusted,
simulated Time-Current curvesare picttired on the face of the
trip unit. The particular setting to'be adjusted is located in close
proximity to its portion offthe'simulated Time-Current curve.
Should an automatic tripl océurias a result of a fault current
exceeding the pre-selegcted value in this portion of the Time-
Current curve, the red LED,shown in this segment of the sim-
ulated Time-Currenfycurve Will turn “ON".

The available séttings, along with the illustrated effect of
changing the setting, ape 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 to1.0p(l)"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, eight (8) available settings range
from 2 to 6 (I) 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 refer-
enced 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 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 12t 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 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 (Ip). After this value is exceeded, the It response config-
uration reverts to a flat response.

4.6 Instantaneous Pick-up Settings

As illustrated in Fig. 11.5, eight (8) available settings range
from 2 to 6 (l;) with two variable settings M1 and M2. 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 refer-
enced 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 applicable Time-Current curve.
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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 1200 A.

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 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.

Table 1 - Ground Fault Current Pickup Settings

PICKUP SETTINGS
GROUND FAULT CURRENTS

(AMPERES)®
Az BZ C® D2 EQ 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/F 1200
1600 400 480 560 640 800 960 R 12007} 1200

2000 500 600 700 800 1000 J 1200 }£7200 | 1200
2400 600 720 840 960 1200 (971200 |11200 | 7200
2500 625 750 875 1000 1200 | 1200, 120071200
3000 750 900 1050 1200 1200 411200 [*9200 | 1200

INSTALLED RATING PLUG (AMPERES) I

3200 800 960 1120 1200 12000 | 1200 | 1200 | 1200
4000 1000 1200 1200 1200 1200},,1200 1200 | 1200
5000 1200 1200 1200 1200 1200 4 7200 | 1200 | 1200

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

@ Ground fault pickup levels shown ake;nominal’values when tested
with external control power preseft. This,could be with the power/
relay module energized or with the auxiliary power module energized.
Without external control power, available, the pick-up level may be
as high as the value shown forjthe “E” setting of that particular
plug.

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

4.8 Ground Fault Timve Delay Settings

As illustrated imyFig. 11.7, two different curve configurations
are possible; i-épflat or I’t response. The configuration selected
will bedagfactor of the type of selective coordination being
developed. The I°t 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 I°t (0.1, 0.340.5
sec) response time delay settings are provided. The I’t resp@nse
settings are identified by the suffix asterisk (*) that appearsiin
the setting viewing window. The I’t response is applicable only
up to 0.625times the ampere rating of the installed rating- plug
(In). After this value is exceeded, the I’t response configuration
reverts to a flat response.

5.0 Integral Test Panel — Test Procedure
5.1 General

Asillustrated in Figjs. 1 and 12, an integral testpanel is provided
to test the Digitrip RMS 800 Trip Unit.

Adequate no-trip settings are providedito insure that the trip
unit is operational without trippingythe circuit breaker.

CAUTION

THE TRIPPING OF A CIREUIT BREAKER UNDER “TEST
CONDITIONS* WHILE IT'IS IN SERVICE AND CAR-
RYING LOAB'CURRENT, WHETHER DONE BY INTE-
GRAL OR EXTERNAL TEST MEANS, IS NOT
RECOMMENDED.

ANYQSUCHTRIPPING OPERATION WILL CAUSE DIS-
RURTION OF*SERVICE AND POSSIBLE PERSONAL
INJURY“RESULTING FROM UNNECESSARY
SWITCHING OF CONNECTED EQUIPMENT.

Testing ofya 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 trip unit,
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 in-service testing above
this value will be *automatically aborted by the trip unit.

Since the Digitrip RMS 800 Trip Unit requires 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 NOTE IN SECTION 5.1, GOOD PRACTICE
WILL LIMIT CIRCUIT BREAKER 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” or “Withdrawn” (or “Removed”) cell positions.

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

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

As indicated in Fig.12, six different test settipgs({1, 2, 3, 6T, 8
and 10X I) are available for testing the phase elements of the
trip unit and two (GF, GFT) are provided for testing the ground
elements. One setting under each test‘moden6T and GFT) will
initiate a tripping action of the circuit breaker.

With appropriate preset selections,of thephase protection set-
tings, an ample range of settings,under the “No Trip’’ condition
are available to test the lon@ time, short time and instanta-
neous trip settings without tripping the circuit breaker.

Inthe ""GF" test position,thelamount of test current is adequate
to prove the operating condition of the trip unit without tripping
the circuit breaker. This isinetto be construed as a calibration
test. The valugiof the simulated test current is 1.0 per unit of
the rating plag valte.

5.4 Mode of Conduicting Tests
5.4.1 Control Power

Shotild the circuit breaker be in the “Disconnected” cell posi-
tion ormywithdrawn from its cell entirely, install the Auxiliary
Powermmodule (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 is not required.

5.4.2 By Not Tripping the Breaker

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

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

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

. 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 and the time delay value (in seconds) that
would have been allowed before initiating the trip will appear
in the display window. Any additional operation of the step-
ping pushbutton between the pointer LEDs will not change
the time value indicated in the Display Window. Current
values will not be displayed following "No Trip” tests.

Note: When a “No Trip” test is in progress, the "Dis-
play Window’* will show the time clock as it counts.
The maximum time value that the clock will display
is 99.9 seconds. This means for a trip time in excess
of 99.9 seconds, the value in the display window will
"Roll-Over”, i.e., an actual trip time of 125 sec would
read (99.9 plus 25.1 sec.)
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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”. The time delay value in
the Display Window will disappear.

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 preprogrammed 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.
A test initiated via the integral test panel may be
aborted at any time by depressing the “Trip Reset”
pushbutton.

5.4.3 By Tripping the Breaker

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

2. Place the test selector switch in one of the two “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. With the “Test"”
pushbutton depressed, the coded message “‘Test" will appear
in the Test Window. When the pushbutton is released, the
display window will show the time clock counting.

4. Should any of the various protection settings be less than
the selected “Trip” test value, the circuit breaker will trip
and the LED related to that function will turn on following
the test action and a coded message will appear in the dis-
play window.

Cat. PRTAATR

For Use Only wipy

Tyoe Digtri
6o Units g o

Power/|
Module

HP255PSCH 0,

FignZ Power/Relay Module

5. Depress the Step Pushbutton (twice for a LDT test). JFhe
coded message will disappear and if the pointer LED fis on
Ia for “6T" or g for “GFT"” the value of test current (intkA)
that initiated the trip action will be displayed. If the pointer
LED is on other than I for “6T"or Ig for “GFT"”, depress
the Step Pushbutton until the position of the pointer LED is
in the appropriate position.

Trip Time values will not be displayed jin thep!'Trip” test
positions.

6. Reset the trip unit by depressing and releasing the "“Trip
Reset’”” pushbutton. All LEDs turngd omyresulting from the
“Trip" test action should turn off. The valtie of trip current
in the Display Window will disappear. If'the pointer LED is
noton la, it will return to |A.

Note: A test initiated via thejintegral test panel may
be aborted at any time/y‘depressing the “Trip Reset”’
pushbutton.

7. Reset and reclose theycircuit,breaker per established oper-
ating procedures.

6.0 Back-up Battery
6.1 General

As indicatéd in‘kig. 5 and 6, a back-up battery is provided to
maintain thegmode of trip LED indication in the Digitrip RMS
800 Trip Unit wihen external control power to the Power/Relay
moduletig,not available. The back-up battery is located in the
rating plug‘@long with a battery check pushbutton and a green
battery check LED.

6.2 Battery Check

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

6.3 Battery Replacement

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

Note: The battery can be replaced at any time with
the circuit breaker in service 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 Old Ridgebury Road
Danbury, CT 06817-0001
(203) 794-7548
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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. 6.2 and 6.3.

7.0 Auxiliary Power Module

The Auxiliary Power module (Cat. No. PRTAAPM), illustratgd
in Fig. 10, is an encapsulated power supply that requires a 120
Vac input at either 50 or 60 Hz. It provides an output ofi82 Vdcg
(Nominal 40 Vdc open circuit) which can be used for testing a
Digitrip RMS 800 Trip Unit.

When drawout construction is provided, any cireuit breaker
equipped with a Digitrip RMS 800 Trip Unit can be conveniently
set and tested while the circuit breaker is outfofits cell or in
its cell in the "“Disconnect” or “Withdrawn’{_poSitioAs using
the Auxiliary Power module.

The Auxiliary Power module is eqdippediwith alunique plug-
in connector suitable only for pluggifng,intastiie keyed recep-
tacle of a Digitrip RMS Trip Unit. This prehibits the possible
use of an incorrect, but similaf, typejpower module. The loca-
tion of the keyed receptacle for;the Auxiliary Power module is
shown in Fig. 1.

8.0 Rating Plug

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

Compilete 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
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9.0 References

9.1 Type DS Low Voltage AC Power CircuityBreakers

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

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

Supplement Automatic Tripping System When Using

No. 1 Digitrip RMS TripgAssembly

SC-4280-87 Typical Time-Current'Characteristic Curve
(L) for Type DS CircuitBreakers

Typical Time-Curkent Characteristic Curve
(LS) for Type DS Circuit Breakers Applied
on 50/60 Hz. Systems
Typical,Time-Cufrent Characteristic Curve
(G) for Type DS Circuit Breakers Applied on
50/60,Hz. Systems

Connection Diagram for Type DS Circuit
Breakers

SC-4281-87

SC-4279-87

508B508

9.2 Type SPB Systems Pow-R Breakers

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

Supplementary Instructions for the Systems
Pow-R Breaker used with the Digitrip RMS
Trip Assembly

Typical Time-Current Characteristic Curve
(LI) for Type SPB Systems Pow-R Breakers
Typical Time-Current Characteristic Curve
(LS) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

Typical Time-Current Characteristic Curve
(G) for Type SPB Systems Pow-R Breakers
Applied on 50/60 Hz. Systems

SPB Master Connection Diagram using
Digitrip RMS Trip Assemblies

I.L. 29-855

SC-4283.87

SC-4284:87
SC;4282-87
I.S. 15545

9.3 Digitrip RMS Trip Assemblies

I.L. 29-851 Instructions for Digitrip RMS 500 Trip Unit
|

|

|

L

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

9.4 Miscellaneous

I.L. 17-216 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

29-107 Frame Instruction Leaflet

29-707 Supplement 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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