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DIGITRIP MV TRIP UNIT

The Digitrip MV Trip Unitis a multi-func-
tion, micro-processor based overcurrent
trip unit designed for both ANSI and IEC
applications. It is a panel mounted, self
contained trip unitwhich operates from
either AC or DC control power. The Digitrip
MV design provides true RMS sensing of
each phase and ground current. Only one
trip unit is required for each three-phase
circuit. Current monitoring and operator
selectable protective functions are integral
to each trip unit.

The Digitrip MV Trip Unit operates from
the 5 ampere secondary output of stan-
dard switchgear current transformers.
Current transformer ratio information
is quickly programmed into the trip unit
via DIP switch settings located at the back

of the unit. This enables the trip unit to
display current in primary amperes.

Digitrip MV features a user friendly op-
erations panel to monitor, program, and
test the trip unit. Operating parameters
and troubleshooting information are
displayed in the two highly visible display
windows. In addition, all locally viewed
trip unit data and information can be
delivered to a host computer equipped
with the appropriate software. A “Com-
munication Trip” and “Communication
Close” control command can also be
initiated by a host computer, if desired.

Two styles are available with both offer-
ing the same features and functions
except for the communication capabil-
ity. One style includes a built-in INCOM
communication capability compatible

®

with the Westinghouse IMPACC system.
The other style includes provisions for
future communication by simply field
installing a commugii€éations (PONI)
module.
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Digitrip MV Rear View with INCOM PON! Module Installed
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DIGITRIP MV FEATURES

General

* ANSI or IEC applications

» User friendly front panel

» Non-volatile memory

» View settings any time

+ DIP switch set CT ratios

+ Direct reading (no multiplying factor)

« Individual phase targeting

+ Integral testmode (phase and ground)

* Program and test mode security
access cover

« Continuous internal circuitry self-testing

» Programmable lockout/self reset
after trip

+ Unit failure alarm contact

« Trip alarm contact

System Protection

True RMS sensing of each phase and

ground current

» Phase overcurrent protection per
time-current curve

» Ground fault protection per time-
current curve

« Ground element capable of residual,

zero sequence or external source

connections

Selectable long time curve slope

Selectable true making current

release (discriminator)

* Instantaneous trip contact indepen-
dent of time-overcurrent trip contact
for flexibility

« Zone selective interlocking (phase and
ground)

Information and Data Delivery

« Displays individual phase currents

+ Displays ground current

» Displays magnitude and phase of
current causing trip

» Displays peak current forfeach phase
and ground since last reset

« Displays current transfegmemfatio

+ Indicates cause ©f trip

« Capability to transmit all data/infor-
mation to a remaoteé location

+ Capability to provideybreaker “Open”
or “Close” status to a remote location
via IMPACC

ELECTRICAL POWER
SYSTEM PROTECTION

DigitripaMV, Trip Units provide phase
and ‘ground protection for most types of
medium voltage electrical power distri-
bution systems. Protection curves are
similar to those on low voltage power
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Phase Overcurrent Pick Up Ranges

+ Long Delay Setting: ~ (0.2102.2) x|
* Short Delay Setting: (110 11) x| , None
+ Instantaneous Setting: (11to 25} x | , None

Ground Overcurrent Pick Up Ranges

+ Long Delay Setting:  (0.1t0 2.0 x |, None
* Short Delay Setting:  (0.110 11) x| , None
* Instantaneous Setting: (0.5 to 11) x [ None

Time Delay Settings

+ Long Delay Time: Flat Slope: 0.2 to 2 sec.
(@3 x| (Ph)]
[@1x ! (Gnd)] It, 12t, 1*t Slope:

0.2 to 40 sec.

* Short Delay Time: 0.05to 1.5 sec.

Time

Current

Protective Function Settings
(1. is current transformer rating)

circuit breaker trip units,;andyprovide
close coordination with'dewnstream
devices, as well as upstreamuftise and/or
electromagnetic relaysjJdust one Digi-
trip MV Trip Unit#eplacesithe normal
complement of three orfour conven-
tional electromagnetic’overcurrent re-
lays, an ammeter, a demand ammeter,
an ammeter witch and, in some situa-
tions, allockout relay switch (device 86).

Five grotective functions are provided
by Digijtrip MV for both phase and
greund,protection. The ground element
is capable of a residual, an external
source ground or a zero sequence con-
nection. Each protective function is in-
dependently programmed to fit specific
system requirements, or simply lock out
the protective function not required. The
five protective functions are:

* Long Delay Setting

* Long Delay Time

« Short Delay Setting

+ Short Delay Time

« Instantaneous Setting

The Digitrip MV Trip Unit delivers
greater selective coordination potential
by permitting curve shaping possibili-
ties not previously available in medium
voltage applications. The slope of the
long time protection curve, for example,
is selectable to coordinate with existing
electromagnetic overcurrent relays and
power fuses. Four selectable slopes are
available:

+ It (Moderately Inverse)

* 1%t (Very Inverse)

* 1%t (Extremely Inverse)

 Flat (Definite Time)

Representative Curve Showing Four Select-
able Slopes

All Digitrip MV Trip Units have zone
selective interlocking capabilities for
phase and ground fault protection.
This feature permits two or more coor-
dinated trip devices to communicate
and alter their preset tripping modes.
The result is a faster response for cer-
tain upstream fault conditions.

SuRE-FLEX COORDINATION

SURE-FLEX COORDINATION is the very
flexible coordination capabilities package
featured in the Digitrip MV Trip Unit. Digi-
trip MV Trip Units provide circuit breakers
with an extensive degree of selective coor-
dination potential and permit curve shap-
ing over a wide range. Each setting is
programmed independently permitting
each specific portion of the time-current
curve to be moved independently as
shown below. An extensive array of pick-
up settings, time delay settings, and long
delay (phase and ground) slope selections
also contributes significantly to the flexibil-
ity and effectiveness of Digitrip MV.

SHRE-FLEX COORDINATION
A

‘ -« Long Delay Pickup

| Slope It, I, I, Flat

| Long Delay Time

| Short Delay Pickup
—_ —»>

g Short Delay Time
§ v - Inst.

In (Current) ——————»
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Phase Long Time Protection

Long time (overload and fault) protec-
tion consists of a long delay current
setting, a long delay time setting and a
choice of four different slope selections
for the time line.

Phase Short Time Protection

Short time (fault) protection responds
to short circuit conditions. It is similar to
the Phase Long Time Protection in that
current and time settings are offered. It
differs, however, in two ways: (1) "NONE"
is a Short Delay Pickup setting which, if
selected, will disable the Phase Short Time
Protection, and (2) a slope selection is not
available for the time line.

Instantaneous Protection
Instantaneous (short circuit) protection
reacts to high level fault currents. If
"NONE" is selected for the instantane-
ous setting, the instantaneous trip
function is disabled and a true making
current release (discriminator) option is
offered. If selected, the discriminatoris
functional for 10 cycles and will trip the
breaker instantaneously, if the fault cur-
rent is above 11 times (I ).

Ground Fault Protection

The ground fault protection function is

a composite of the Ground:

* Long Delay Current and Time Settings
» ShortDelay Current and Time Settings

* Instantaneous Setting

The curve automatically assumes the
same slope as the phase slope. A "NONE"
setting selection disables that characteris-
tic of the ground fault protection.

Zone Selective Interlocking
(Phase and Ground)

Zone Selective interlocking is a protection
function pioneered by Westinghouse. It
functions to minimize equipment dam-
age resulting from a short circuit fault
or a ground fault in an area where long
time and/or short time delay is in use.

When the zone interlocking feature of
Digitrip MV is utilized, an immediate
trip is initiated when the fault is in the
breaker’s zone of protection, regardless
of its preset time delay. Upstream
Digitrip MV protected breakersiare
restrained from tripping immediately by
an interlocking signal from the:downs
stream Digitrip MV Trip Unit{ Thistinter-
locking signal requires only aypair of
wires from the downstream,breaker to
the upstream breaker. It provides stan-
dard coordinated tfipping when the fault
is located outsidéthe zone of protection.

In the sampléizoneiinterlocking system
shown below, cifeuit breakers A, B and
C are equippédywithbigitrip MV Trip
Units.

@

Fault Location Zone 3

If a fault occurs at a point in Zone 3,
Digitrip MV of Downstream Breaker C
senses the fault andgends a restraining
signal to the upstream@Digitrip MV of
Feeder BreakerByHavingreceived this
signal, Digitrip.MV'ef Feeder Breaker B
withholds itsftripleommand. As a result,
only Downstream Breaker C is tripped.

Fault Location Zone 2

If a fault@ecurs/at a pointin Zone 2, Digitrip
MV 6fEeeder Breaker B senses the fault
and sendsta restraining signal to the up-
streamp, Digitrip MV of Main Breaker A.

Digitrip MV of the Downstream Breaker C
dees not see this faultsince it is situated on
the downstream side of the fault. As a
result, Digitrip MV of Downstream Breaker
C does not send a restraining signal to
Digitrip MV of Feeder Breaker B.

Since itdid not receive a restraining signal
from Digitrip MV of Downstream Breaker
C, Digitrip MV of Feeder Breaker B identi-
fies that the fault is in Zone 2 and immedi-
ately trips Feeder Breaker B, regardless of
its time setting.

Fault Location Zone 1

If a fault occurs in Zone 1, no restraining
signals are received by Digitrip MV of
Main Breaker A. As a result Main Breaker
A is immediately tripped by its Digitrip MV
Trip Unit regardless of its time setting.

o " DIGITRIP
MAIN MY A
BREAKER .
' :
DIGITRIP :
Mv |!Bl! .
FEEDER ‘
) ) BREAKER INTERLOCKING
o | ETRTPRE s
) DOWNSTREAM _ :
( | PR DIGITRIP
MV "CH

Sample,Zone Selective Interlocking System
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PROGRAMMING SIMPLICITY

The Digitrip MV Trip Unit was designed
with programming simplicity in mind.
Protection functions are quickly pro-
grammed by an operator using push-
buttons on the faceplate of the trip unit.
For security, the "Program Mode"
pushbutton is located behind a sealable
door. Programming can only take place
when the circuit breaker is open. Direct
reading displays indicate the present
setting while LEDs indicate the specific
functions being programmed.

Once the circuit breaker and the security
door on the front of the trip unit are
open, programming for the Digitrip MV
Trip Unit can begin. Programming (es-
tablishing the desired settings) is initi-
ated by the "Program Mode" pushbutton

Programming
Sequence
Preview

v

r

S

(First Step)
Program the
SLOPE

Program the
GROUND LONG
DELAY PICK UP

v

Program the Program the
PHASE LONG GROUND LONG
DELAY PICK UP DELAY TIME
Program the Program the
PHASE LONG GROUND SHORT
DELAY TIME DELAY PICKIUP

!

'

Program the Programythe
PHASE SHORT GROUND SHORT
DELAY PICK UP DELAY TIME
Program the
al
PHASE SHORT GROUND
DELAY TIME INSTANTANEOUS
PICKUP
Prc;g};_;irgéhe Program the
PHASE HIGH
INSTANTANEOUS LOAD ALARM
PICK UP
Programithe (Last Step)
DISCRIMINATOR Program the
ON/OFF FREQUENCY

!

and enables existing settings to be al-
tered. The Programming Sequence
Preview flowchart shows the general
programming steps Digitrip MV follows,
always beginning with the "Slope" selec-
tion and ending with the "Frequency" se-
lection. Each time the "Select Settings"”
pushbutton is pressed and released, the
trip unit advances to the next sequential
step.

For example, when the step for pro-
gramming the "Phase Long Delay Pick
Up" has been reached in the program¢
ming sequence, the Long Delay Setting
LED begins blinking green on the trip
unit's time-current curve display. At the
same time, the Phase LED also'begins
blinking green. The "Raise" and)"'Lower"
pushbuttons are then usedite,adjust the
setting viewed in the display, window.
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Once the operator is satisfied with the
displayed Phase Long Delay Pickup
setting, the "Select Settings" pushbutton
is pressed and’released to move to the
next step. Eachprotection function is
simply sét,in a,similar manner.

New/settings must be saved before exit-
ing the//Proagram Mode." The "Save Set-
tings" pushbutton can be used to save
settings during the programming pro-
cess or at the end after all the settings
are selected.

It is as simple to exitthe "Program Mode"
as it was to enter. This is accomplished

by pressing and releasing the "Program
Mode" pushbutton or "Reset" pushbutton.
The "Program Mode" is also exited auto-
matically if no programming activity takes
place for approximately 2 1/2 minutes.

RMS Amperes

Operatiorial
High Load
Commupications
Trip

Digitrip MV Trip Unit with Security Door Open
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GENERAL SPECIFICATIONS

D 5380 — — — —*
- 90 ——— #!
Models Control Power | L
Catalog Number Input Voltage:  Nominal: yr of— - —w? Fi
DTMVO1: Built in INCOM 48 to 250VDC ! “ \ |
or communication 120 to 240VAC 50/60Hz L ‘ | |
Style Number Operating Range: \ N | |
3D86762G0] 28 to 280VDC '8 | | X
1o 90 to 254VAC 50/60Hz = | <
atalog Number Power L Loy
DTMVO2: Provision for future field - | ool | e
or installed communication Consumption:  25VA 14 / ?u%ﬁo—szx 48 o
Style Number  module (i.e. INCOM PONI, Environment §LJ#,,, %gjpﬁv“,‘sfﬁjMEWjﬁw - q\} L§
3D86762G02  RS232 PONI, Modem PONI)  Qperating Temp.:-30 to +55 Degrees C & i a
Current Inputs Operating N | ! i | :
CT's: 5 Amp Secondary Humidity: 0 to 95% Relative Humidity ‘ ‘ | L
CT Burden: <0.004 ohm {Non-condensing) )’ 5 o
<0.1VA@ Rated Current (54) ~ Storage Temp.: -40to +70Degrees C o \ o
CT (Primary) Settings Available Current ] oe | .
Phase: 50/75/100/150/200/250/300/  Monitoring i | // 4 PLAGES \ \
400/500/600/630/800/1000/ ~ Accuracy:  +1% of Full Scale (I} B e = 1 J
1200/1250/1500/2000/2400/ SN |
2500/3000/3200/4000 Communications D L Ie——
Ground: 50/100/400 Baud Rate: 1200 or9600
or same as Phase CT Setting Cutout Dimensions (Inches)
— 2 ] cr0up o
2
3360 —>’ oue S
y ﬁ( T N
(S ) ry!
° (@) Westinghouse 5 , a |
sy O | ot
Lung Delay QO |Communications
O slope Trip

[ 5126

Setting (-}

Tire €2 3 x |aiPh)
& 1 x 14{Gne
Srait Jelay
Setting i In ¥
Time

o =Y _Q Phase ot
& O Grourd OSemnm 18
o 1SS o T
Settings / Test Time / Tripause
Q Program iew
O Tl Seltings
Prgram ——fr—— e
Select Save
Settings A Settngs
Raisg
Lower
Selec: Test
o .
b Test ——
S =7
S

4655

9.310

|

[

r———— 3,021

1]

5

> [ 375TYP

{—1.484 —»

5.250

—— LI T LT

288 “

Trip Unit Dimensions (Inches)
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L GE? (5 | s cgm i gTB2 lTBQ
| Ce B2 A2 | AC/DC c CLOSE 15 13
- —_——— _ _ _ _ SUPPLY 7 i
RESIDUAL CT CONNECTION ng -+,
| vew-a +
CLOSE @kt om
——— s 1
B
SEE CABLE
c 81 Ta2 i/ggﬁgwcmoms
4 1 -l InCOM @
H HO 5 }NETWORK
O 5
52 .
3
————— 4 L 41<o COMMUNICATION
® | EE:»—O o CLOSE
5270Cx 52 10 5
ol I ¥ )
GND. LD/SD ZONE { N =P 6
SEE N Q12 7 Hl TRIP ALARM
. out =43
VIEW "A" FOR ~| PH. LD/SD ZONE { % 8
RESIDUAL CT ﬁ\\( (T —"014
CONNECTION \ ZONE CoMMON =10 15
AN Y PROTECTION
T\ 10 HI-O| oFF
% 1 %_* & " ALARM
cr Q— 9" 8— _L______ __Cc1 Bl
! | 2l A e 0
| L TRIP INST
- RERELE'
- F OLHER l
A B e DEVICES
| 20 g | 140 trie oy
. e 1 | G om A | 15T_] COMMUNICATIONS
SEQUENCE e e ——
cT

||'—

NOTES:@ CIRCUIT BREAKER TRUCK OPERATED CELL SWITCH (SHOWN WITH CIRCUT
BREAKER IN DISCONNECTED POSITION) IS RECOMMENDED SO THAT THE
TRIP UNIT CAN BE PROGRAMMED WHEN CIRCUIT BREAKER IS NOT IN
CONNECTED POSITION

THE 52b CONTACT IS REQUIRED FOR PROPER OPERATION OF THE
DIGITRIP MV TRIP UNIT

* - REMOVE JUMPERS IF ZONE INTERLOCKING IS REQUIRED
® -FOR CATALOG NO. DTMVO1 WITH BUILT IN COMMUNICATIONS CAPABILITY ONLY

CABLE SPECIFICATIONS: USE WESTINGHOUSE CABLE CAT # IMPCABLE, STYLE # 2A95705G01
OR BELDEN 9463 CABLE FAMILY
OR IDENTICAL EQUIVALENT COMMSCOPE OR QUABBIN CABLES

Digitrip MV Typical Wiring Diagram
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IMPACC

All Digitrip MV trip unit parameters can
be transmitted to a system master (e.g.
personal computer or programmable
controller), and also can be controlled
by this system master over IMPACC,
Westinghouse's local area network.

IMPACC - Integrated Monitoring, Protec-
tion and Control Communications - cen-
tralizes information from electrical distri-
bution equipment such as switchgear,
motor control centers, and medium
voltage starters via IMPACC compatible
devices to enhance the performance of
a facility's electrical distribution. For
more information on IMPACC see
SA-11998.

Due to the centralization of data, an
IMPACC system eliminates the need to
individually read, record, and compilé
data from electrical distribution assem-
blies and equipment.

The Digitrip MV protection and monitor-

ing information available,over IMPACC

includes:

» breaker status (open/closedftripped)

 individual phase and ground currents

» peak demand currentsfor phase and
ground

* protection settings

* high load alarm

« impendifigytrip. and trip alarms

 cause and magnitude of trip
(timeJdate stamped)

The)Digitrip MV control functions avail-
ablevia IMPACC include:
- \themability to open/close the breaker

November, 1993
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* the ability to reset trips
* the ability to change the tgip settings

IMPACC utilizes electricalmonitoring,
metering, and protectign devices as
data gathering tools, adds digital com-
munications capabilities, and links all
devices to a central personal computer
or a programmablé logic controller
which acts as'the IMPACC system
master contsel ormonitoring unit.

The result'is @ cammunications system
whichaccumulates and processes data
from as many as 1,000 different compat-
ibleydeviees- data which can be used to
nmionitar, protect, and control manufac-
taking or building management systems
moreyproductively.

Compatible devices can be located as
far from the controlling computer as
7500 feet using twisted pair wire with-
out repeaters. If the data is transmitted
over telephone circuits, there is no
distance limitation.

Its flexibility meansthatIMPACC commu-
nications can be added at a later date in
virtually any electrical distribution system
that uses IMPACC compatible devices.

Communications in Digitrip MV is
achieved in one of two ways. One trip
unit model offers a built-in communica-
tion capability provided by the Westing-
house developed INCOM communications
chip. A second trip unit model provides for
the future addition of a communication
capability through the field installation of
an addressable communications (PONI)
module.

@

Series Il

Series lll is a software program with
user friendly, meng®driven screens that
permit easy set-up.and @peration. An
IBM (or approved compatible) personal
computer acts,as the system's master
control unitf

Series llI*éan also'provide monitoring
and recording,of vital system data as it is
occurring. This data can be collected and
displayed at the IMPACC master control
unit or itean be stored in data base format
for ‘eustom report generation. Series Il|
software has the capability to coordinate
infarmation from up to 200 IMPACC
compatible devices. A smaller version of
Series lll, Series Il Lite has the capability
to handle up to 20 devices.

Features include:

» System/device alarm logging and
reporting

» Time/event data logging and trend
recording

» Information storage and retrieval e
by device event

» Hardware diagnostics

» Dedicated computer not required

» Security code protection

» Gateway Interface

Enhanced Graphics

The Enhanced Graphics software pro-
gram adds the capabilities of generating
custom animated color graphics and
networking multiple computers to the
Series Il software. With Enhanced
Graphics, Series Il users can create cus-
tomized one-line drawings of their elec-
trical power distribution systems, and
view those drawings on a remote com-
puter or on the same computer running
Series lll. Real-time information can be
displayed from the devices on the
IMPACC network.

Other third party software packages that
interface with Series Il include Iconic's
GENESIS, Intellution's FIX DMACS, and
Expert Edge's ROCKY.

IMPACC Connectivity

The IMPACC network can interface with
other PLCs and DCS networks using a
Master INCOM Network Translator
(MINT Il). The MINT Il translates IMPACC
communications to and from RS232,
enabling a device with an RS232 port to
function as the IMPACC master control
unit.

A,
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Remote Device

|

Real Time Monitoring

o]
Tiew  Lug-ONJOFF  Devic
EystemiaglRiagfendiy

Utlities_ System_ Uptions
Tue Mas 2183 0858 TEAM

Ueseripting A B (UG N6} Stats Reasen and Alarming.' IMPACC Monitoring:
. PLANTPOWE TRISUTION MONITORING R CONTROL . t
GE SYATCHGERR Series Il Software Westinghouse

1HEONTNE HETER [ioDP 2
#AIN BRKR RELAY  DF MY 41

LOSED T NORM

Enhanced Graphics
allows the user to

call up an elevation
graphic of the gear
and view the face-

plate of the Digitrip
MV. Trip unit push-

eliminates the time-
consuming task of
gathering individual
device information.

RCACIUE - y B , buttons can be con-
‘ trolled by the host
computer.

4 <

Remote Control

of Devices:
Westinghouse
Enhanced Graphics
allows control of
the trip unit from

a remote location.

Downloading and
Viewing Setpoint Data:
IMPACC Series Il
Software reduces
programming time

by allowing remote
downloading and

[

iy 1)

S
. tip Ivpr BApCTH IR
T Digftfp MY Downlaad Seipoiats

ERIC [—

e dog Deivy Siepe 2
X i

P ey i 1w

Fresent ¥atoe Chomage Yalue

- 4
NG B— viewing of Digitrip
Cn e o - MV setpoint data.
i‘: A . I’;l)r‘:\‘«mrllmn"
- o E,
Digitrip MV
DTMVO2
Dighrip MV
DTMVO1 Programmable - Personal Computer
Logic wit!
Controller { =

% R
Addressable 1Q 1000 I |Q Data g_?B/ersaI
Retay | | Plus Module

Universal -
RTD \
Module [ o b —‘
Digitrip RMS 1Q Data Digitrip RMS
Plus Il
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INTEGRAL FIELD TESTING

Digitrip MV Trip Units have a front
accessible, integral field testing capabil-
ity. This feature introduces a selected
level of internal test current to simulate
an overload or short circuit. It checks
proper functioning of the trip unit and
verifies that curve settings have been
set-up correctly. The integral test func-
tion provides selectable "Trip" and "No
Trip" test settings for both phase and
ground.

The "Test Mode" is not intended for live
primary current interruption. The intent
is to permit the periodic performance of
simple tests that verify the functional
performance of the trip unit.

Like the "Program Mode" pushbutton, the
sealable security door must be opened to
access the "Test Mode" pushbutton.
Once the "Test Mode" pushbutton has
been pressed and released, Digitrip MV
is in the "Test Mode." To exit the "Test
Mode", simply press and release the
"Test Mode" pushbutton or "Reset"
pushbutton. If no testing activity takes
place for approximately 2 1/2 minutes,
the "Test Mode" is automatically exited.

S Yigh L
5 Cosomunications,
Top.

Digitrip MV, Tripdnit with Test Mode Accessed
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DIGITRIP MV OVERVIEW

To date, characteristics of relays used
with medium voltage circuit breakers
have been electromagnetic induction
disk relay characteristics or electroni-
cally duplicated characteristics. The
most likely reason for this was the
belief that this characteristic provided
better coordination. It was believed that
the additional effort required to make
electronic trip unit characteristics of that
form was justified by the performance
potential. Medium voltage overcurrent
protection generally implies the use of
devices producing induction disk relay
type characteristics.

When electronic circuit capability was
first introduced in low voltage‘ciréuit
breaker trip units, designs to,achiéve
responses that imitated thermal bimetal
trip units were not sought after. Sueh
responses would have been‘guite diffi-
cult to achieve or make&€onomically
feasible. If smooth curye characteristics
would have beepfabsolutelyequired,
the developmeft of economical elec-
tronic trip unitsiwoudld have been

set back. Thigyset back would have
lasted until smaller eléctronic compo-
nents, today’sidigital electronic circuit
chips and(relatedwmanufacturing tech-
nologies,became available. Instead,

the naturai tendency, at the time, was
to utilize the capabilities of electronic
circuits toform mathematically simpler
trip uniticharacteristics made up of, as
mugh as possible, connected straight
line segments, and to provide all of the
requisite functions for protection. Math-
ematical integration of sensed signal
current magnitudes over time could be
accomplished readily in these electronic
circuits, and straight line alternatives to
the smooth curve bimetal trip unit
heater characteristics became accept-
able and commonplace in low voltage
breaker trip units. Through continued
development over a period of time,
electronic trip unit circuit designers
were able to add features like short-time
delay and zone interlocking to produce
even more effective protective devices.

In taking a new look at the distribution
system from this new and more bal-

®

anced perspective, it was possible to
see the potential benefit of a medium
voltage trip unit design incorporating
all of the advantages¥of the proven low
voltage devices with@n upstream inter-
face that couldmore readily be adapted
to familiar mediumyvoltage practices.
By utilizing thestraight line segment
approach t@btilding time-current char-
acteristiésymarefof the digital logic
capability ofithe trip unit could be used
for funetional utility, and less of it for
sh@ping response characteristics. The
rnew funetions of It and It are intro-
duced in the Digitrip MV Trip Unit.

The user can now choose definite time,
It, It or I*t functions or slopes for the
straight line characteristics, suggestive
of the terminology of inverse, moder-
ately inverse, and extremely inverse
when referring to traditional induction
disk relay applications.

Relative to the characteristic time-
current curves, it was decided to follow
the existing medium voltage practice of
using a single line characteristic to de-
scribe a trip unit response rather than
the two line band characteristic used
for low voltage applications. This distin-
guishes medium voltage characteristics
from low voltage characteristics when
referring to coordination curves. It also
implies that time difference for coordi-
nation of medium voltage trip unit char-
acteristics with other overcurrent device
characteristics should be handled in the
same manner as other medium voltage
trip devices, such as induction disk
relays. For this reason, separation
required between characteristics can

be smaller. A 0.3 second separation
would be more appropriate than the

0.4 second interval used for induction
disk relays.

In addition to the flexibility of new slope
options in the characteristics and the
inherently available IEEE function logic
the output contacts incorporate (i.e.
functions 50, 51, 86 and 87 devices),

the straight line segment characteristic
curves of the Digitrip MV Trip Unit can
facilitate the design of very effective and
flexible selectively coordinated systems.
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SPECIFICATION GUIDE

Devices for phase time overcurrent,
instantaneous overcurrent and ground
fault protection (ANSI 50/51, 50/51G,
50/51N) shall be incorporated into a
single device. This device shall be
Westinghouse Digitrip MV or an engi-
neer approved equal having all the fea-
tures and functions herein specified.

The device shall be a solid state, micro-
processor based multi-function type that
operates from the 5 ampere secondary
output of current transformers. It shall
provide protective ANSI 50/51 functions
for each of the three phases, and ANSI
50/51N or 50/51G ground fault protec-
tion functions as shown on the plans

or as determined by the coordination
study. The device shall be true RMS
sensing of each phase and ground.

The ground element shall be capable
of being deactivated or being utilized

in residual, zero sequence, or ground
source connection schemes.

The primary current transformer rating
being used for phase and ground pro-
tection feeding the device shall be pro-
grammable by means of DIP switch
settings for current transformers with
primary current ratings from 50 through
4000 amperes.

Protective curves shall be field prograr*
mable and similar to those on low volt-
age breaker trip units for close coordin:
ation with downstream and upstream
devices. The time overcurrent protection
curves for phase and ground shall'have
field selectable FLAT, It, I°t and I4tJlong
delay slopes, as well as selectable‘long
and short delay pickup and time settings
to coordinate with existing avercurrent
relays and power fuges. The phase in-
stantaneous overcdrrenttrip'shall have
field programmable pi€kup points from
1.0 to 25 times the clrrentdransformer
primary rating or "NONE. In addition,

a selectable "ON" or "OFF" discriminator
circuit shall be integral to the trip unit.

It shall function such that when phase
instantane@us overcurrent has been
programimedito "NONE", the discrimina-
tor circuitican‘be selected to protect
againstéusrents exceeding 11 times

the cUkrent transformer primary rating

for the first ten cycles after the breaker
is closed. The device shall also have in-
dependent time-overcurrent contacts.
The device shall have an integral
alpha-numeric display capable of dis-
playing the following information with
metering accuracy of one (1) percent of
the primary current transformer rating
or full scale:

1) Individual Phase Currents

2) Ground Current

3) Cause of Trip

4) Magnitude and Phase of Current
Causing Trip

5) Peak Current Demand for Each Rhage
and Ground Since Last Resét

6) Current Transformer PrimaryyRating

7) Programmed Phase and Ground
Setpoints

8) Frequency

The device shall have,the follewing
features:

1) Integral Manual Testing Capability
(Phase and Ground)

2) Zone Selective Interlocking Capability
for Phaseyafid Ground Elements
(Both'kong“and Short Time Functions)

This function shall be provided and
factory wired. FOR ANY REQUESTED
SUBSTLITUTE RELAY NOT HAVING
THIS FEATURE, A FULL BUS
DIEFERENTIAL SCHEME SHALL BE
REQUIRED FOR BOTH PHASE AND
GROUND IN ADDITION TO SPECI-
FIED TIME OVERCURRENT AND
INSTANTANEOUS OVERCURRENT
PHASE AND GROUND FAULT PRO-
TECTION. THE BUS DIFFERENTIAL
SCHEME SHALL BE PROVIDED
WITH SEPARATE DIFFERENTIAL
CURRENT TRANSFORMERS FOR
ALLINCOMING AND OUTGOING
LOADS, AS WELL AS APPROPRIATE
DIFFERENTIAL RELAYS (ANSI 87
AND 87G) APPROVED BY THE
ENGINEER.

3)High Load Alarm Indication (85% of
Long Delay Setting with Adjustable
Time Delay of 0-5 minutes)

4) Continuous Self-Testing of Internal
Circuitry

5) Unit Failure Alarm Contact
(Customer Use)
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6) Programmable Lockout/Self
Reset After Trip Function

7)Programmable Setpoints for Device
Curve Selgction

8) Programmable Inputs (Such As
Currentfransformer Ratios)

9) Program and, Test Mode Sealable
Hinged Security Cover To Limit
acces$

I he deyice shall be suitable for operat-
ingiintemperatures from -30 to +55
degrees C. It shall also be suitable for
operating in 0 to 95% relative humidity
tnon-condensing).

The device shall have either an integral
communication capability or be de-
signed to accept a field installed com-
munication module accessible from the
rear. Communication shall be via a local
area network equivalent to Westing-
house IMPACC. In addition, the device
shall be capable of the following over
the communication network:

1) Transmit All Device Information
(Such As Currents, Setpoints, Trip
Cause, Trip Current Magnitude,
Time/Date Stamping of Trip, Alarm,
and Open-Close Trip Status)

2) Close and Open Associated Breaker
From Remote Location Over
Communication Net work

Trip alarm and/or trip contacts shall not
change state if control power is lost or
an undervoltage occurs. These contacts
shall only cause a trip or alarm upon
detection of an overcurrent or fault con-
dition based on programmed settings.

The device shall be suitable for operat-
ing on control power with a nominal
input voltage of 48 to 250 volts DC

or 120 to 240 volts AC (50 or 60 hertz).
When AC control power schemes are
shown on the drawings, a single phase
uninterruptable power supply shall be
included along with any specified con-
trol power transformer or remote con-
trol power source for the purpose of
supplying protective device control
power.
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PRODUCT SUPPORT

Application Support

Westinghouse sales offices worldwide
provide technical assistance in the
specification and use of Westinghouse
Digitrip Products.

Factory Assistance
Westinghouse provides factory
application and technical assistance
to its customers. Available by tele-
phone, Westinghouse personnel
quickly respond to customer needs -
troubleshooting, system operation

analysis, and cordination of component

repair/replacement. Factory assistance
is obtained by calling the Advanced
Product Support Center at (800)542-
7883 or (412)937-6790.

Training

Westinghouse also provides compre-
hensive training on IMPACC and
IMPACC compatible devices at its
Pittsburgh Training Center. For more
information on training, please call
(412)937-6270.

Further Information

Price List — PL 33-725

Sales Aid — SA-12020
Application Bata —fAD) 32-266
Instruction Book — k:Bf33-740
IMPACC — SA-11998

Digitrip Family of Products

Westinghouse Electric Corporation
Distribution andi€ontrel Business Unit
Electrical Components Division
Pittsburgh, Pemnsylvania, U.S.A. 15220

Printed in U.S.A.
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