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4\ 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 EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS FOLLOW GENERALLY ACCEPTED
SAFETY,PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE\,FOR THE MISAPPLICATION OR MISINSTAL-
LATION,OF ITS PRODUCTS.

Itis strongly urged that the user observe all recommen-
dation8, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.
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The Digitrip RMS 510 Trip Unit is completely self-con- Note*: RMS Digitrip Type LI, LS, and LSI trip units
tained and when the circuit breaker is closed, requires no can be applied on 3-pole or 4-pole circuit breakers for
external control power to operate its protection sys- protection of the neutral circuit, /F the circuit breaker
tems. It operates from current signal levels and control is wired and MARKED for NEUTRAL PROTECTION.
power derived through current sensors integrally Refer to the National Electric Code for appropriate
mounted in the circuit breaker. application of 4-pole breakers.

The Digitrip RMS 510 Trip Unit is available in six different

1.2 Inf ti
types. Each trip unit may be equipped with a maximum of niormation

five phase and two ground (time-current) adjustments to Light Emitting Diodes (LED's) on' the face of the trip unit

meet specific application requirements. The types of pro-  light “Red” to indicate the feasonfor an automatic trip
tection available for each model include the following, operation. The battery in the rating plug maintains the
which areillustrated in Figures 2.1 through 2.6: reason for trip indicatien follewing an automatic trip oper-

) ation, until the “TRIR RESET” button is pushed.

Protection Types Refer to
Figure The “Green” LEDrin, theylower right corner “blinks” to indi-
Long Time/Instantaneous LI* 21 cate the trip unit isfoperating normally. The battery in the
Long Time/Short Time LS* 22 rating plugisitOK?ifsthe LED lights “Green” when the
Long Time/Short Time/Instantaneous Lsr 23 “battery check” button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 24 Section 6
ng Time/Short Time/Groun .

tgng Time /Shgrt Time/lns(:an':janeous/ ::glGG 22 Note: The Digitrip RMS 510 provides all of its protec-

Ground

tion functions regardless of the status of the battery.

The ‘battery serves only to maintain the indication of

the'reason for automatic trip.

Keyed Receptacie for
Auxiiiary Power Module
ector (See Sec. 7)

Circuit

Breaker

Assembly

Cell

Location Reference

. DS Rating Plug
{See Sec. 5)

LED's light

"RED" to indicate, 4

cause of trip Push Button to

4;’ Reset Trip Unit

Time-Current Curve .|,
for Phase Protegtiond ™

TimerCurrent Curve . Trip Unit

for Ground R 7 Operational

Protection Status
"Blinking

View Green"=OK
Settings: ...
in-Window: =

~ SPB Rating Plug : a_mﬁev%tm Plug

=

Desired Values with-Rofary Switches

Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (See See-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by theyUnderwrit-
ers Laboratories, Inc.® Under UL File,E7819, for use in

types DS, DSL, SPB and Series C® R-Framg circuit
breakers.

3.0 PRINCIPLES OF OPERATION
3.1 General

The Digitrip RMS 510Q4trip unit'is,designed for use in
industrial circuit breaker gnvironments where the ambient
temperatures can range from-20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the tripping function is not compromised due to an
over-tempeérature,condition, the Digitrip RMS 510 micro-
computefiehipyhas a built-in over-temperature protection
feature, factory set to trip the breaker if the chip tempera-
ture exceeds 95 C. If over-temperature is the reason for
the trip, the Long Delay Time LED will light “RED”.

Figw2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

Ei1-N
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Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or Difectilrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, on thetface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated in Figs. 2.1-2.6,
each LED is strategically located in the‘related segment
of the time-current curve depicted©n the face of the trip
unit. The reason for trip is identifiediby the segment of the
time-current curve where the LED,is lighted “RED”. Fol-
lowing an automatic trip opefation, the back-up battery,
continues to supply power tg,the LEDs as indicated in
Figs. 3 and 6. To check theystatis of the battery, see Sec-
tion 6.

Push the “Trip Réset™ button shown in Fig. 1, to turn “Off”
the LEDs following&'trip operation.

A green colored'LED,@as shown in Fig. 1, indicates the
operational status of‘the trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/curpent sensor rating, the green LED will
flash“On” and “Off” once each second, to indicate the trip
unit is'energized and operating properly.

Notenif'the LED is steadily “GREEN”, i.e. not flash-
ing; the trip unit is not ready.

3.3 Test Provisions (See Section 5.0)

3.4 DIScriminator (Making Current Release)
(Forilypes LS and LSG trip units only.)

Whenithe Digitrip RMS 510 Trip Unit is not equipped with
an‘adijustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (I).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]’ position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED".

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having Shert
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping/for;
faults within the breaker's zone of protection, apd yetalso
provides positive coordination among all_ breakers in the
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of the system only.
When Zone Interlocking is enabled,'a faulbwithin the
breaker’s zone of protection will cause the BMS DIG-
ITRIP trip unit to:

a) Trip the affected breakerinstantaneously,
and at the same time

b) Send a signal tolupstream RMS DIGITRIP
trip units'to restrain from tripping immedi-
ately. Fhe réstraining signal causes the
upstream/breakers to follow their set coor-
dination times, so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal reguires only a single pair of wires from the
output terminals of the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specificlinstructions see the applicable connection dia-
gramsyforyyour breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault'current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

4\ cauTioN

IF ZONE INTERLOCKING IS'NOT TO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONE'INTERLOCKING TERMINALS
MUST BE CONNECTED,WITH JUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER/(SEESECTION 9.0), SO THE TIME-
DELAY SETTINGS'WILL PROVIDE THE INTENDED
COORDINATION.

For angexample offhow Zone Selective Interlocking may
be used,\See"Appendix A.

4.0 PROTECTION SETTINGS

4.1 General

Prior fo placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (I,). Instanta-

neous and ground current settings are defined in
multiples of (l,,).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

F.1-N
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4.2 Long Delay Current Setting
There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “I,” is

expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (Iy).

Note: “/,.” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

| .

Long Delay Available Settings
Setting /, i -
m 5, .6, .7, .8,
Xin =1 85,.9,.95,1
@ In Multiples of
Rating Piug
Amperes {I,)

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settings{
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds.
These settings are the total clearing times whem'the cur-
rent value equals six (6) times I,.

e Long Delay ~n |
! 4 Time L :
= Sec- =3
' (4 3ten, | )
® Available Settings
L \ 2, 477,10,
) %{ 12, 15, 20, 24
, B !
) kv\l\\ : ! EecongsI at BsTimes
< ong Delay Setting
N N
<AL )
> =
Y
-
v
6x/,

Fig. 42 Loag Délay Time Settings
Notes:

1) Inaddition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to,protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

allow for the fact that the load circuit temperature
is already higher than normal, due tosthe prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causesthe breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. When'the load current
returns to normal, the LTM begins to reset; and
after about 10 minutes ithas reset fully, so that
next Long Delay trip/time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled,by (first opening the breaker and then)
removing the Rating Plug (See Figures 1 and 6),
and lastlyyimoving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE*,connection. (You can enable the LTM
function again any time you wish by moving the
LTM‘jumper back to its original “ACTIVE” con-
nection.)

— Rating Plug Cavity Rating Plug Cavity
ﬂ*—i——i\f” - -
1
\ i
i©© 00 ek 0000 MLC»Q
7 Q O |Yece Q O |ppee
L ofcKl o
o 00 © 00 ||
M ~{ T T L r"
Standard from Factory “|.TM Inactive”
“LTM Active”

Fig. 4.2.1 Long Time Memory “LTM” Jumper

2)

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /., so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: I, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or 2t response.
The shape selected depends on the type of selective
coordination chosen. The 1%t response will provide a

longer time delay in the low-end of the short delay current
range than will the flat response.

~s Available Settings
R D 2,25,3,4 X
X Short Delay ¢ €9, 9, &
Setting 5. 6. 51 Sz
E] xlr |Ln Mugiplies of
Y ong Delay Settini
2O i) J
S1and S2 Values are Specified on Rating Rlug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and threed?t (.1*, .3*, .5*

sec.) response time delay settings are available. The 12t
response settings are identifiedby.the suffix asterisk (*)

that appears in the vigWing, wiRidow. The It response is
applicable to currents,less than eight (8) times /,, the

Long Delay Setting. For‘eurrents greater than 8 times /,,
the 1%t response reverts to the flat response.
Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There afe'eight (8) available Instantaneous Current Set-
tings,as'illustrated in Fig. 4.5. Six settings are in the
rangefrom 2 to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,). The values
that “M1” and “M2” have depend upon the type of'@ircuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Currept Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current'Setting

For types LS and LSG trip units, please see Sections 3.4
DIScriminator (Making Current Belease) and 3.5 OVER-
RIDE (Fixed Instantaneous)yfor‘available fast-acting high
short-circuit protection.

4.8 Ground Fault Current,Setting

The eight (8) Ground Fault Current Settings are labeled
with the code letters “A> through “K” (except there are no
“G” or “I” settings), as'illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(1), the rating plug value, but cannot exceed 1200 A. The
specifie Ground Current Settings for each letter are listed

in Table',and on the applicable Time-Current curve for
the‘breaker.

SN Sho.* Delay
F—LEEE" Time
t
’ : Sec.

%)
™
T- Availab, * Settings
i Avarab * Setings
e e o 1,2 3. 5
S
£ - 1 Seconds wi h
l[j i} L.-o Flat Respon: e
L.l
1
w4
3
0

12t Shape

! Returns to Flat
~ | Response at Curre 1ts
[ _

Higher than 8 x /,

RN it R

',J\ ~ } T

\t\ \‘ | :'“1[ 1%, 3%, 5%
N
\—\-gl\l L Seconds with

N &= = {2t Shape
S
“*”In Viewing Window | (]

Indicates 11
12t Shape |

8x/,

Fig. 4.4 Short Delay Time Settings

E:T-N
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TABLE 1 - GROUND FAULT CURRENT SETTINGS
f“: N Available Settings
I ! T GROUND FAULT CURRENT SETTINGS
| ', T 'I 2,25,3.4, (AMPERES)®
. {y - 5. 6, My, M,
Setting Inst. 1L A B C D E F H K
@ i - In Muitiples of
n | Rating Plug 100 25 30 35 40 50 60 75 100
® Q I Amperes (Ip) 200 50 60 70 80| ) 100] 120] 150] 200
|_ -——— ) 250 63 75 88 100 125 150 188 250
M1 and M2 Values are Specified on Rating Plug = 300 s %0 R PO 150 180 225 300
(L?J 400 100 120 140 160 200 240 300 400
. . FIJ 600 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings s [0 58| 189 221] 22| 35| a78|  a73| 630
R . . . < 800 200 240 280 320 400 480 600 800
Note: For :I'estmg Purposes Only: When using an g oo ol 5017 30l 200l ool ool 30T 000
external single phase current source to test low level = 200 T T T T T B )
ground fault current settings, it is advisable to use @ [2s0 82| a75| 48| s00| 625] 750 38| 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- g |60 400 480( 560 640 BOOf 960| 1200) 1200
cially when the single phase current is low, without < 200 500) 600] 700] 80O| _1000] 1200) 1200 1200
. . . . w | 2400 600 720 840 960 1200 1200 1200 1200
the APM it may appear as_lf the trip unit does not 2 ) sl o0l 875 000 1200 1200l 1200|1200
resp_ond until the curren_t is well at_>ove the se-t value, B [ 300031507 750] 00| 1050| 1200| 1200] 1200] 1200] 1200
leading the tester to believe there is an error in the =320 800[ 960 1120] 1200] 1200| 1200| 1200] 1200
trip unit when there is none. The reason this occurs 4000 1000( 1200| 1200| 1200| 1200| 1200| 1200] 1200
is that the single phase test current is not a good 5007 1200f 1200) 1200 1200] 1200] 1200] 1200] 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Gnd-Fault — & &
Setting A, B.C, D,
E] X In E.FH K
@ Speeific Values

Given‘on Circuit
Breaker Time-Current
Curve’and in Table 1

Fig. 4.6 Ground Fault Current Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground
Fault curve shapes, i.e., fixed time (flat) or 2t response.
The shape selected depends on the type of selective

coordination chosen. The 1%t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three It (.1*, .3*, 5*
sec.) response time delay settings are available. The 1%t
response settings are identified by the suffix asterisk (*)
that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (1,). For cur-
rents greater than 0.625 x I, the 2t response reverts to
the flat response.

Effective May 1997
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Gnd Fault
Time

Sec.

Available Settings

1,23 4 5

Seconds with
Flat Response

Indicates
12t Shape -

|
| N
]
| P
i
[
: [ ' 12t Shape
| Returns to Flat
| \l— Response at
Approximately
]"\ - 06251,
TN
N LRN 1%, 3% 5%
l | \\ F | . . .-
s N .
SN Seconds with
""" In Viewing Window ~ "_ _ __2 12t Shape

Fig. 4.7 Ground Fault Time Delay Settings
Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR\PERFORM
MAINTENANCE ON EQUIPMENT WHILEAT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH, ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND DISCONNECT THE
CIRCUIT BREAKERMBEFORE'PERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1 andf5, an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip setting&are provided to check the trip unit
operation without actually tripping the circuit breaker.

Available “Test Amps" Settings

Breaker Trips
At 6T and GFT ® “6T” =Phase Current Test at
6xl, and TRIPS breaker;
Test Amps "“1,2,3,80r10” x I, =Phase
@ Xl Current Test - NOr]:reaker
TRIP;
v "“GFT"’ = Ground Current Test
(?Fnd ‘IéRIPS l:’regker; T
~ “GE’" =Ground Current Test -
Test® © NObreaker TRIP.
Tri See Section‘56:4.3 for inser-
Rggete) O vigeptest trip, limitations.
Unit @ [Push, them release Trip Reset
Stm O button to reset Trip Unit.
atus Required following all
automatic trip and test

operations.

@ Push, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral flest Panel (Lower Right Corner of Trip

Unit)

4\ cAuTiON

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS” WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR:EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, /. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of I, will not be executed by the trip
unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

E-T-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1,2, 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.

A\ cauTiON

A SETTING OF EITHER 6T OR GFT WILL IRIP,THE
CIRCUIT BREAKER. (SEE SECTION 5.4:3 BELOW.)

For any combination of the phase prote€tion‘settings, an
appropriate “No Trip” condition can be'set tojtest the long
time, short time and instantaneous, trip_settings without
tripping the circuit breaker.

In the “GF” test position, the levelof test current based on
I, is adequate to demonstrate’the 6perating condition of
the trip unit without tripping'the circuit breaker. This is a
functional check only, net'aicalibration.

5.4 Conducting,Tests

1)  Beforestarting any test sequence, check the
Unit Status{(Greén LED) in the lower right corner of
the trip unit(Sée Figs. 1 and 5) to be sure it is blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you'have one already, check to see that it is con-
nected correctly.

2)w ) If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10%)of the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and off (indicating
that there is enbugh,current flowing to pro-
vide the powernécessary to operate the
trip unit). In"the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously,'there is NOT enough cur-
rent flowingto power the trip unit; and
an APMY(See Fig. 7) should be installed
before proceeding with the test.

and b) (the‘eurrent is not more than 50% of the
kong Delay Current Setting (/,); because
the'trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

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

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10, x I, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3. Should any of the various protection settings be
less than the selected “No Trip” test value, then thé
LED related to that function will turn on signifying
successful completion of the test action. NotejDur=
ing the long delay tests the Long Delay LED
flashes “RED”.

4. Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted by the
“No Trip” test action should turn “OFFEZ,

Should an actual overload or fault condition oceur during
an in-service, “No Trip Test” sequenceytheprotection
function will override the test functiongand,the circuit
breaker will trip automatically in accordance with the
actual Time-Current settings.

Note: The “Trip Reset” pushbutton may be
depressed at any time, HowevergShould a test
already be in progress, the test would be aborted.

A test initiated via the'intégraldest panel may be aborted
at any time by depressingithe “Trip Reset” pushbutton.

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
currentn(See CAUTION notes under Section 5.1.)

NOTE: In"the event it is decided to perform a
“BreakerTrip Test” while load current is flowing,
make surethe circuit breaker is carrying no more
than'50%o0f the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of /)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 6T or GFT.

3. Depress the black “Test” pushbuttemy(See Fig. 5)
and release it - the test is initiated when the push-
button is released.

4.  Should any of the various protection settings be
less than the selected“Jest/Amps” value, the circuit
breaker will trip andythe LED related to that function
will light “RED”.

5. Reset the trip tinit by depressing and releasing the
“Trip Reset’spushbutton (See Fig. 5). All LEDs
lighted by the/*Trip” test action should turn “OFF”.

6.0 BATTERY,(INSIDE THE RATING PLUG)

6.1 General

The battery.has no part in the protection function of the
trip unit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN" LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

E:TN
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Note: The battery can be replaced at any time, even obtained from the following companies under their type
while the circuit breaker is in service, without affect- designation indicated:
ing the op_eratlon of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Emsford, N.Y. 10523
Duracell DL 1/3N

CARE SHOULD BE EXERCISED WHEN REPLACING
A BATTERY TO INSURE THAT THE CORRECT
POLARITIES ARE OBSERVED. POLARITY MARK- (T;;‘;;’;tg‘g;‘_';égb KR

INGS ARE SHOWN ON THE RATING PLUG WHEN

THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Elegtrig Ine: CR 1/3N
FIG. 6. Battery Division

200 Riser Road

Little'FerrypN.J. 07643

South Broadway

The replacement battery should be the same type or
equivalent. Acceptable 3.0 volt lithium batteries may be

, . Values for
Rating Plug is for Type  Snort Delay S1 and 52
DS Circuit Breakers Only  |oarantaneous M1 and M2 Pull Tab to

Rating Plug/®etentisn Screw

e

Battery Removal Tab

; 1lings
Rating Plugs for R-Frame Setting RemoveBatie
and SPB Breakers are y. M , -
Similar . .
Bantery
Rating
Piug

idgntification

g

“Battery Hinged
Check"” Cover
Pushiuttor
Battery ®OK ¥ LED 3
LightsTGREEN" when Polarity
ZBattery Check’ Butisn is Pushed Marks

Fig. 6 Typical Rating Plug

Trip Unit Connecton(Fitsinto Keyed Cavity
in Top Right Corner of{Trip Unit. See Fig. 1)

cal'PRTARPM ]
TR ! BUEMY

fog bl
! =7 )
Buziliary €07 Lige Doy Wb
Power Tepe Diginp ANB
Module Unsts

BEREPERGEE

Plug for 120 Vac Receptacie

Fig. 7 — Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a cufrent
value (1), less than the full frame rating, to be the basis

for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current capa-
bility. For the Digitrip 510 trip unit this is implemented by
changing the Rating Plug (and/or Current.Sensors,
where applicable - See your circuit breakér instructions
(listed in Section 9.0 below) to determineifithis applies to
your circuit breaker).

The (Current) Sensor Rating (where applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors jfistalled. The Sensor Rat-
ing can be the same or less than the Frame Rating, but
not greater.

The Rating Plug (Sée Fig. 6) fits into a special cavity to
complete the trip unit (See Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I,(Rated I) =" current value.

This latter value, (I,) is the basis for the trip unitcurrent
settings:

1) The InstantaneouSyandsGround Current
Settings (if provided)‘are‘multiples of (1)
(See Sections 446 and 4.8)

2) The Long Delay'Current Setting, /., is a
multiple of (I,)."kong Delay Current Setting
= I, =LD x (Iy). (See Section 4.2)

3) The Short Delay Current Setting (if pro-
vided) is)indirectly dependent upon (I,),
because it'is a multiple of I, which in turn
is'a multiple of (Iy).

Short Delay, Current Setting =SD x I,

=S8SD x LD x (lp).
(See'Section 4.4)

Rating Plugs,for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAauTion

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUG COVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

EST-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
I.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

.B. 33-790-1

1.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

I.L. 29-801

I.L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
I.S. 155645

Instruction for the Systems Pow-R Breaker,
and Drawout Mechanism

Supplementary Instructions for the, Sys-
tems Pow-R Breaker used withythe ‘Digitrip
RMS Trip Units

Typical Time-Current CharacteristieCurves
for Type SPB Systems Pow-R Breaker

Instantaneous (1)

Long Delay and Shortielay (LS)
Ground (G)

SPB Mastep€onneetion Diagram

9.4 Series C® R-Frame MoldedCase Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC:5627-93
SC-5628-93

Frame Book

Frame Instruction Leaflet

Supplementary Instructions for Series C®
R-Frame used with the Digitrip RMS Trip
Units

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (l)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagtam for Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone'Selective Interlocking.
(standard time/delay coordination is used)

Fault 3
The branch,breaker will trip clearing the fault in
0.1s.

Fault2
The feederbreaker will trip clearing the fault in
0.3s.

Fauit 1
The“breaker will trip clearing the fault in 0.5 s.

CASE 2:" There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1:

Wiring to be twisted pair of AWG No: 14

to AWG No. 20.

Route Zone Interlocking wiring sepa-

3200 A ) Main rate from power conductors.
DO NOT GROUND any.Zone Interlock
Wiring.
2 " 0.5Sec . . .
— 1200A A2: The maximum distance'between first
I and last zone is250 feet (110 m).
E 1/,\;0 A ) Feeder A3: A Maximum of20 breakers may be con-
< nected in parallel in one Zone.
‘ 0.3 Sec
_fi 400 A Legend
o~ / I =Common (Ungrounded)
g 2 200 A ) Branch C '
N so |I= Shorjt Delay Output Signal
to Higher Level Zone
=Short Delay Input Signal
1 0.1 Sec SI from Lower Level Zone
— 100 A Gol* Ground Output Signal
I to Higher Level Zone
Gl =Ground Input Signa!
fg from Lower Level Zone
&
N 3
/\=/Fault at Location 2
2
Fig. A.1 Typical Zone Interlocking (Ground Fault Pro-
tection)
M1 M2
[ C
s0
sl
m
0.5 Sec \ T 05 Sec
| C |
S0
sl
1N4004 ]
F11 Fi2 D1t 0.3 Sec F21 F22 F23
il
C C C c C
el
SO SO SO SO SO
§ SO | | 0
Si S S S S|
-—J e bt
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2%, Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Rrotection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject testerms
and conditions outlined in appropriate Cutler<dammer
Inc. selling policies or other contractual sagreement
between the parties. This literature is not inténdedite and
does not enlarge or add to any such ¢oniract. The sole
source governing the rights and remedies of any
purchaser of this equipment is the‘contract,between the
purchaser and Cutler-Hammer Ine.

NO WARRANTIES, EXPRESSEDy4OR IMPLIED,
INCLUDING WARRANTIES OF, FITNESS FOR A
PARTICULAR PURPOSE OR MERCHANTABILITY, OR
WARRANTIES ARISING,FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE ‘'MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS CONTAINED HEREIN. In no event will
Cutler-Hammer Ine., beyresponsible to the purchaser or
user in contract, in“tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limitedyto'damage or loss of use of equipment, plant
or power'system, cost of capital, loss of power, additional
expensesyin the use of existing power facilities, or claims
againstthe ‘purchaser or user by its customers resulting
from the ‘use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CCI
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Instructions for Digitrip RMS 510 Trip Unit

Table of Contents Page
1.0 General Description . .................... 1
1.1 Protection ............ ... . ... ... ..... 1
1.2 Information . .............. .. ... ... ... 2
1.3 Testing. . ... 4
2.0 UL Listed Devices . . . .................... 4
3.0 Principle of Operation . ................... 4
3.1 General......... ... ... . e 4
3.2 Trip and Operation Indicators .. ............ 5
3.3 TestProvisions . ........................ 5
3.4 DIScriminator (Making Current Release) . . . .. 5
3.5 OVERRIDE (Fixed Instantaneous) .......... 6
3.6 Zone Interlocking. . .. ....... ... . . 6
4.0 Protection Settings .. .................... 6
41 General.............. ... ... ... 6
4.2 Long Delay Current Settings............... 7
43 Long Delay Time Settings................, 7
4.4 Short Delay Current Settings .............0 8
45 Short Delay Time Settings . ......... 4. . h. 8
4.6 Instantaneous Current Settings. . ... 4. . .4.. 8
47 NO Instantaneous Current Settings 4. .. . . 8
4.8 Ground Fault Current Settings ... ... .. 7. 8
49 Ground Fault Time Delay Settings 4. .. 7. . . 9
5.0 TestProcedure ............... R 4. 00, .. 10
51 General.................. ... W ... 10
5.2 WhenToTest .........&. ... 0. ... ... 11
5.3 TestProvision .. ....... ¢ . .. ...... 11
5.4 ConductingTests. .. ... &.... 0. ......... 11
541 ControlPower...... 00 . ........... 11
5.4.2 Not Tripping the Breaker . “f. . ... ........ 12
5.4.3 Tripping the Breaker\. .. 0 ............... 12
6.0 Battery (Inside thesRating Plug) ........... 12
6.1 General..... L .40 ... . ... . ..... 12
6.2 Battery Cheel,. et - - - - - oL 12
6.3  Battery/Replacément ................. .. 12
7.0 Auxiliary Power Module. . .. .............. 14
8.0 Frame Ratings; (where applicable,

Sensor Ratings) and Rating Plugs. .. ... .. 14
9.0 References . ......... ... ... ... ... .... 15
9.1 Digitrip BMS Trip Assemblies .. ........... 15
9.2 Type DS Low Voltage AC Power Circuit

Breakers. . ........ ... ... .. L 15
9.3 Jype SPB Systems Pow-R Breakers. . ...... 15
9.4 Series C¥% ® R-Frame Molded Case Circuit

Breakers ........... ... ... L. 15
Appendix A Zone Interlocking - Example. .. ... .. ... 15

A\ 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 ‘@& ENERGIZED EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS

PRE SENT,BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE FOR THE MISAPPLICATION OR MISINSTAL-
LATION'OF ITS PRODUCTS.

It.is strengly urged that the user observe all recommen-
datiens, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case cirr.it
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tainedand when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in_jggures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip.units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code_for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) on'thesface of the trip unit
light “Red” to indicate the réason,for an automatic trip
operation. The battery in,the rating plug maintains the
reason for trip indication following an automatic trip oper-
ation, until the “TRIP(RESET" button is pushed.

Protection Types Refer to
Figure The “Green” LEDyjin theylower right corner “blinks” to indi-
Long Time/Instantaneous " LI* 21 cate the trlp unit'is Operating norma"y. The battery in the
Long Time/Short Time LS* 2.2 rating plugisifOK?® if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery check™button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 2.4 Section 6%):
Long Time/Short Time/Ground LSG 2.5 L . .
Long Time/Short Time/Instantaneous/ LSIG 26 Note. The' Digitrip RMS 510 provides all of its protec-
Ground tionffunctions regardless of the status of the battery.
The battery serves only to maintain the indication of
the reason for automatic trip.
Keyed Receptacte for
xiliary Power Module
onnector {See Sec. 7}
Circuit
Breaker
Assembly
Cell S
Location Reference T
DS Rating Plug
{See Sec. B}
LED's fight
"RED" to'indicate -,
cause of trip - Push Button to
‘ Reset Trip Unit
Time-Current Curve
for Pnhase Protection
Time-Current Curve Trip Unit
for Ground Operational
Protection Status
"Blinking
View Green"=0K
Settings:::
in Window
- o _ SPBRating Piug -Frame Rating Plug
Adjust Protection Settings for e
Desired Values with Rofary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

F:T-N
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173 ¥ Lithinm Battery Daby
BFTRRACINGL Masnin U5,

Fig. 2.1

Long Time/Instantaneous Protection (L)

Fig. 2.3 Long Time/Short Time/Instantaneous
Protection (LSI)

gy Bumber

143 1 Lithium Battery Daly
HETBIILIINE Madm U ER
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Test g
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Breher Togs
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Fig. 2.4 Long Time/Instantaneous/Ground Protection
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Latgigy Kumbsr

173 K Lithium Satiery Brly
SOUTEATATE BSan S A

Loug Delny

Salting 4
B
L

Brogker Tripy
ATEL & GFT
Tagt Ragps

W3]

Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (See Sec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by the, Underwrit-
ers Laboratories, Inc.® Under UL File E7819, for use in

types DS, DSL, SPB and Series C® R“Frameé circuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510ftrip unitiis designed for use in
industrial circuit breakerenvironments where the ambient
temperatures can range,from’-20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance fmay be degraded. In order to insure
that the tripping function is not compromised due to an
over-tempeérature condition, the Digitrip RMS 510 micro-
computenehip has a built-in over-temperature protection
feature, factory set to trip the breaker if the chip tempera-
ture exceeds 95 C. If over-temperature is the reason for
thé%rip,'the Long Delay Time LED will light “RED".

Figs2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

inthe Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F.T-N
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A B [4 Flux Transter Sn'un' Trip IFTSTI Envn;LF‘:;)'(':|:{;FDT‘C’:1:XI?VTAng
J\ l /L 1 Owrect Trio Actustor 1IDTA. SeeSections
T
) ) et
Custom Designed
+
VRS
TLOILOV‘M_ Integrdted Circuit
™ .
— L SURE+  Chip
Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or DifectyTrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, op'thexface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated in Figs. 2.1-2.6,
each LED is strategically located if therelated segment
of the time-current curve depicted on“the face of the trip
unit. The reason for trip is identifiediby the'segment of the
time-current curve where the LEB is lighted “RED”. Fol-
lowing an automatic trip operation, the back-up battery,
continues to supply power tg,the LEDs as indicated in
Figs. 3 and 6. To check thesstatus of the battery, see Sec-
tion 6.

Push the “Trip Réset™button shown in Fig. 1, to turn “Off”
the LEDs followinga trip @peration.

A green colored'LED,as shown in Fig. 1, indicates the
operational status ofthe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “On” and “Off” once each second, to indicate the trip
unit isxenergized and operating properly.

Note:lfithe LED is steadily “GREEN”, i.e. not flash-
ing, the trip unit is not ready.

3.3 Test Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(Foralypes LS and LSG trip units only.)

Whenythe Digitrip RMS 510 Trip Unit is not equipped with
antadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (I,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x |,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]’ position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED".

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having Short
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping(for,
faults within the breaker’s zone of protection, and yet.also
provides positive coordination among all breakers in the
system (mains, ties, feeders and downstream ‘breakers)
to limit the outage to the affected part of the system only.
When Zone Interlocking is enabled, a faulbwithin the
breaker’s zone of protection will cause the RMS DIG-
ITRIP trip unit to:
a) Trip the affected breaker instantaneously,
and at the sameftime
b) Send a sighal towpstream RMS DIGITRIP
trip unitsfto restrain from tripping immedi-
ately. Tihe restraining signal causes the
upstreamdbreakers to follow their set coor-
dination times, so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal reguires only a single pair of wires from the
output terminalsyof the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specificinstructions see the applicable connection dia-
gramsgyfor your breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

4\ caution

IF ZONE INTERLOCKING IS'NOT TO BE USED (l.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONEIINTERLOCKING TERMINALS
MUST BE CONNECTED,WITH JUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER«(SEESECTION 9.0), SO THE TIME-
DELAY SETTINGS/WILL PROVIDE THE INTENDED
COORDINATION.

For anexample ofhow Zone Selective Interlocking may
be usedSee*Appendix A.

4.0 PROTECTION SETTINGS

4 1General

Prior to placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (l,). Instanta-
neous and ground current settings are defined in
multiples of (Iy). '

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

Fi1-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “I," is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (15).

Note: “J,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

s

L

Long Delay Available Settings
Setting /,
m 5, .6,.7, .8,
xIn =/ 85, .9, .95, 1
@ In Multiptes of
Rating Piug
Amperes (i)

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settingsf
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds.
These settings are the total clearing times when'the ecur-
rent value equals six (6) times ..

allow for the fact that the load circuit temperature
is already higher than normal, dueto;the prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. Whensthe load current
returns to normal, the LTM begins to reset; and
after about 10 minutesithas reset fully, so that
next Long Delay trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removing the Rating Plug (See Figures 1 and 6),
and lastlyymoving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE® connection. (You can enable the LTM
function again any time you wish by moving the
LTMjumper back to its original “ACTIVE” con-
nection.)

— Rating Plug Cavity — Rating Plug Cavity
S N
0000 chs k©© ©0 o—Lcm
Usore 7 Q © scr2)
ofscxt r 6 00 SCK 1
y,
— 1 | & L il
Standard from Factory ”LTM Inactive’” -
“LTM Active”

|
< Long Delay ~a ]
1 Time i1
:;l Sec-
at 6x/,
® Available Settings
2,47, 10,
' : 12, 15, 20, 24
LJ Seconds at 6 Times
Long Delay Setting
fl,)
Fig. 4.2 Long Delay Time Settings
Notes:

1) Inaddition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

Fig.

2)

4.2.1 Long Time Memory “LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: [, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or %t response.
The shape selected depends on the type of selective

coordination chosen. The It response will provide a
longer time delay in the low-end of the short delay current
range than will the flat response.

other two settings are “M1” or “M2” times (I,). The values
that “M1” and “M2” have depend upon the type ofteirCuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current'Setting

For types LS and LSG trip unitsgplease see Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous)afor available fast-acting high
short-circuit protection.

4.8 Ground Fault Cufrent,Setting

The eight (8) Ground Fault Current Settings are labeled
with the code letters!A2 through “K” (except there are no
“G” or “I" settings), @s illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(In), thefrating plug value, but cannot exceed 1200 A. The
specific Ground Current Settings for each letter are listed

in Tablef,and”on the applicable Time-Current curve for
the breaker.

Available Settings
2,25,3,4,
5,6, S1. Sz

In Multiples of
Lo;\g Delay“Setting
r

St and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, .5 sec.) and three [?t (.1*, .3*, 5*

sec.) response time delay settings are available. The %t
response settings are idefitifiedyby the suffix asterisk (*)

that appears in the viewing window. The 2t response is
applicable to currents less'than, eight (8) times 1, the

Long Delay Setting. Foreurrents greater than 8 times I,
the 12t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There aréweight (8) available Instantaneous Current Set-
tings, as'illustrated in Fig. 4.5. Six settings are in the
rangefrom 2 to 6 times (I,,) the rating plug value, and the

P
[ 1\%—\
F | ASAY Sho. * Delay
e — : Time
] : Sec.
%
B o
T Availab: » Settings
; avaram toeTiys
Ll — 1,23+ 5
ey
[ e ] Seconds wi h
I, er-} Flat Respon:
f ey —— 1
| S
m
[oe}
oo
|-
l:| 12t Shape
! Returns to Flat
] Response at Curre 1ts
I " _ Higher than 8 x /,
L ONTI3 T
'\ \\ij | ™ 1%,.3¢, 5*
NN | v
S L Seconds with
< e—7 —Y j2r'Shape
p—— 3
“*In Viewing Window | m
Indicates I
12t Shape | )
8x/

Fig. 4.4 Short Delay Time Settings

TN
F.
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TABLE 1 - GROUND FAULT CURRENT SETTINGS
f\i |"'| ™ Avaitable Settings
I I — GROUND FAULT CURRENT SETTINGS
Il ', ' ' 'i é 2.5M3.3|. (AMPERES)®
- . 6, M,
Setting Inst. | | v Al B |lc|o | eTFE | n|k
@ x 1 In Multiples of
n | Rating Plug 100 25 30 35 40 50 60 75 100
® ) I Amperes (In) 200 50 60 70 80 100 120 150] 200
| - e 250 63 75 88 100 125 150 188 250
M1 and M2 Values are Specified on Rating Plug = 300 75 © R o 150 180 225 300
m 400 100 120 140 160 200 240 300 400
. j Fu 600 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings 2 e s8] 1890 221] 252| 31|  a78| 473|630
. N <
Note: For Testing Purposes Only: When using an 5 = 200172401 12801 20| 400 <80 ©90] 800
. S 1000 250 300 350 400 500 600 750 1000
external single phase current source to test low level 2 200 T B T B T T B
ground fault current settings, it is advisable to use Q [ 1250 12| a75| 43| 500 625 750 938] 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- g | 160 400{0y 480| s60| 640 Boo|  ge0| 1200{ 1200
cially when the single phase current is low, without < | 200 500y 600] 700] 800f 1000] 1200 1200] 1200
the APM it may appear as if the trip unit does not W | e §f0| 720 40| 960} 1200} 1200) 1200] 1209
. . <—(' 2500 625 750 875 1000 1200 1200 1200 1200
resp'ond Untll the curren't IS We" a?ove the se.t Value, 'J, 3000/3150 750 900 1050 1200 1200 1200 1200 1200
leading the tester to believe there is an error in the Z, 5500 800] 960 1120] 1200 1200] 1200] 1200| 1200
trip unit when there is none. The reason this occurs 4000 1000] 1200 1200] 1200| 1200] 1200 1200] 1200
is that the single phase test current is not a good 5900 1200] 1200] 1200] 1200 1200] 1200] 1200 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Availablé Settings

Gnd-Fault 7 W
Setting A B.CD

[E] *'n EFEHK

e Specific Values

Givenlon Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Current Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or I’t response.
The shape selected depends on the type of selective

coordination chosen. The I?t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three °t (.1*, .3*, .5*

sec.) response time delay settings are available. The It
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 12t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (I,). For cur-
rents greater than 0.625 x I, the 1%t response reverts to
the flat response.

Effective May 1997
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Gnd Fault
Time

Sec.

Available Settings

1,23 4.5

Seconds with
Fiat Response

12t Shape

Returns to Flat
\l— iesponse at
pproximately
;‘\ 0625 |
~
“*”In Viewing Window ~

- 3 n
|__“ A%, 3%, 5%
Seconds with
| 12t Shape
- e — -
Indicates

12t Shape - -i

Fig. 4.7 Ground Fault Time Delay Settings
Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR,PERFORM
MAINTENANCE ON EQUIPMENT WHILEAT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT'AND DISCONNECT THE
CIRCUIT BREAKER BEFORE\PERFORMING MAINTE-
NANCE OR TESTS!

As illustrated in Figs. 1 andé5, an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation without actually tripping the circuit breaker.

Available ""Test Amps’’ Settings
Breaker Trips
At 6T and GFT ® ““6T” =Phase Current Test at
6xl, and TRIPS breaker;
Test Amps “1,2,3,80r10" x |, =Phase
[ %' Current Test - NO 'breaker
TRIP;
z "GFT" =Greund Current Test
Gand TGRIPS br?ker; T
“GE"" = Ground Current Test -
Test® O NO)breaker TRIP.
Trip See Section 54.3 for inser-
Reset® O vicegtest trip limitations.
Unit @ Push; themyrelease Trip Reset
Snl button to reset Trip Unit.
tatus Required following all
automatic trip and test
J operations.
®“Push, then release Test
button to test. Test operation
begins with release of
pushbutton.
Fig. 5 Integral Test Panel (Lower Right Corner of Trip

Unit)

4\ CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS” WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR.EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, I,. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of /., will not be executed by the trip
unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

F1-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 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.

A\ cAuTiON

A SETTING OF EITHER 6T OR GFT WILL TRIP,THE
CIRCUIT BREAKER. (SEE SECTION 5.43 BELOW.)

For any combination of the phase proteetionisettings, an
appropriate “No Trip” condition can be set to test the long
time, short time and instantaneous 4rip ‘settings without
tripping the circuit breaker.

In the “GF” test position, the level of test current based on
I, is adequate to demonstrate the'eperating condition of
the trip unit without tripping the circuit breaker. This is a
functional check only, net*a,calibration.

5.4 Conducting Tests

1) Beforelstarting any test sequence, check the
Unit Status (Greén LED) in the lower right corner of
the trip unit(See Figs. 1 and 5) to be sure it is blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
yowhave one already, check to see that it is con-
nected correctly.

2) . If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10% of the
breaker frame (or current sensor) rating; be
sure the “"GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and off (indicating
that there is ep6tigh current flowing to pro-
vide the pewernécessary to operate the
trip unit). In'the event the Unit Status
LED is either lighted “GREEN” or “OFF”
contindouslypthere is NOT enough cur-
rent flowing/to power the trip unit; and
an_APM\(See Fig. 7) should be installed
before proceeding with the test.

and b) (theteurrent is not more than 50% of the
Long Delay Current Setting (/,); because
the'trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects o:
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997

E.T-N



Page 12

l.L. 29-886B

the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r 10, x I, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3.  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. NoteaDur-
ing the long delay tests the Long Delay LED
flashes “RED”.

4. Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted by the
“No Trip” test action should turn “OFF,

Should an actual overload or fault condition occur during
an in-service, “No Trip Test” sequencejthe protection
function will override the test functiongandthe circuit
breaker will trip automatically in accordance with the
actual Time-Current settings.

Note: The “Trip Reset” pushbutton may be
depressed at any time, However;;should a test
already be in progress, the test would be aborted.

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

5.4.3 Tripping the Breaker

1. Make sufte that the circuit breaker is carrying no
currentx(See CAUTION notes under Section 5.1.)

NOTE: In‘the event it is decided to perform a
“BreakerTrip Test” while load current is flowing,
make sure:the circuit breaker is carrying no more
than'50%,of the Long Delay Current Setting /,. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of I)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 6T or GFT.

3. Depress the black “Test” pushbuttemy(See Fig. 5)
and release it - the test is initiated when the push-
button is released.

4, Should any of the various proteetion settings be
less than the selected“JestAmps” value, the circuit
breaker will trip andythe LED related to that function
will light “RED”.

5. Reset the trip dnit by depressing and releasing the
“Trip Reset”spushbutton (See Fig. 5). All LEDs
lighted by the/"Trip” test action should turn “OFF”.

6.0 BATTERY)(INSIDE THE RATING PLUG)

6.1 General

The battery.has no part in the protection function of the
trip unit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN?” LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

E:1T-N
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Note: The battery can be replaced at any time, even

while the circuit breaker is in service, without affect- designation indicated:
ing the operation of the circuit breaker or its protec- C
. . ompany Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Eimsford, N.Y. 10523
CARE SHOULD BE EXERCISED WHEN REPLACING gg{;?rfilroa dway DL 1/3N
A BATTERY TO INSURE THAT THE CORRECT Tarrytown, N.Y.40591
POLARITIES ARE OBSERVED. POLARITY MARK- (914) 591 _’70'06
INGS ARE SHOWN ON THE RATING PLUG WHEN
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Elegtric Ines CR 1/3N
FIG. 6. Battery Rivision
200 Riser Read

The replacement battery should be the same type or

equiv

Little{FerrypN.J. 07643

alent. Acceptable 3.0 volt lithium batteries may be
’ . Values fer Rating PlUB R ; ,
Rating Plug is for Type g Plugy Fetention Sorew )
DS Circuit Breakers On}y nggzgiggu?w??gnsdgmz Putl Tab Battery Removal Tab
Settings uh 1 go 1o

Ratng Plugs for B-Frame i
and S5PB Breakers are
Simnitar

Removg Batte\{

Battery

Rating
Plug
identification

“Battery ) Hinged
Check” Cover
Pushbutton

i Battery 20K f LED .
Lights AGREEN “when Polarity
“Battery Check! Butten is Pushed Marks

Fig. 6

Typical Rating Plug

Trip Unit Connector(Fits,into Keyed Cavity
in Top Right Corner of drip Unit. See Fig. 1)

LHTPRTAAPM
THAL apw SRE0N:
LIV Stew

L

i a

Auxiliary Far Lz Doy Witk
Power Yype Dugitrip RMS
Module Yoits

BIREFRLENTL

Plug for 120 Vac Receptacle

Fig. 7

Auxiliary Power Module

Effective May 1997
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a curtent
value (I,)), less than the full frame rating, to be the basis
for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current'capa-
bility. For the Digitrip 510 trip unit this is implemented by
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breakepinstructions
(listed in Section 9.0 below) to determinedf this applies to
your circuit breaker).

The (Current) Sensor Rating (whefe applicable) is the
maximum RMS current the circuit breaker/can carry with
the specified current sensors installed. The Sensor Rat-
ing can be the same or less thangheFrame Rating, but
not greater.

The Rating Plug (Seg Fig46) fits“into a special cavity to
complete the trip unit (Se€ Figé1). Rating plugs have two
current ratings listed on theirfcovers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica®
ble),

and 2) ‘I, (Rated I) =" current value.

This latter value, (I,) is the basis for the trip unitéeurrent
settings:

1) The Instantaneousyandi@round Current
Settings (if provided) are mtltiples of (I,)
(See Sections 4.6'and, 4.8)

2) The Long Delay ‘Current Setting, I, is a
multiple of (I,). keng'Delay Current Setting
= I.=LD x{ly). (See Section 4.2)

3) The Shgrt Delay Current Setting (if pro-
vided)isjindirectly dependent upon (1),
because it'is a multiple of I, which in turn
is @ multiple of (1,)).

Short Delay, Current Setting =SD x I,
= 8D x LD x (1).
(See'Section 4.4)

Rating Plugs,for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAuTiON

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

E-T-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
I.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

I.B. 33-790-1

I.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (I)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

L. 29-801

I.L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
I.S. 15545

Instruction for the Systems Pow-R Breaker,
and Drawout Mechanism

Supplementary Instructions forthe Sys-
tems Pow-R Breaker used with, the'Rigitrip
RMS Trip Units

Typical Time-Current Characteristic Curves
for Type SPB Systems Pow-R Breaker

Instantaneous (1)

Long Delay and Shott,Delay (LS)
Ground (G)

SPB Master,Connection Diagram

9.4 Series C® R-Frame Molded Case Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC-5627-93
SC-5628-93

Frame Book

Frame Instruction Leaflet

Supplementary Instructions for Series c®
R-FEfame used with the Digitrip RMS Trip
Lnits

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (I)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagram for Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000 Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone\Selective Interlocking.
(standard time delay coordination is used)

Fault 3
The branch breaker will trip clearing the fault in
0.1s.

Fault 2
The feeder,breaker will trip clearing the fault in
0.3s.

Eauit 1
The'breaker will trip clearing the fault in 0.5 s.

CASE 2:" There is Zone Selective Interlocking

Eault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event thatthe branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG No{14
to AWG No. 20.
| —c Route Zone Interlocking wiring sepa-
3200 A ) Main T P4 rate from power conductors.
DO NOT GROUND any Zone Interlock
GO Wiring.
0.5 Sec o | . A .
_— ¢ 1200A LS A2: The maximum distancebétween first
—| and last zone is/250 feet (110 m).
E, 1/:;,(, A ) Feeder | ] A3: A Maximum of20 breakers may be con-
S — 22 nected in parallel'in one Zone.
0.3 Sec L
s 400 A [ Go— Legend
t§ 2/‘;0 A ) Branch C | =Common (Ungrounded)
S SO |- Short Delay Output Signal
—’_C— to Higher Level Zone
i sl i= Short Delay Input Signal
0.1 Sec Z3 from Lower Level Zone
— 100 A | GO | =Ground Output Signal
? —— to Higher Level Zone
GO Gl =Ground Input Signal
g —G—l- from Lower Level Zone
c
£ | > ]

Fig. A.1 Typical Zone Interlocking (Ground Fault Pro;

/‘=/Fault at Location 2

2

tection)
M2
C
o)
S|
T 0.5 Sec
| C |
o)
s
1N4004 |
< | C | | C | | C | C
SO SO SO 1) S0
St St Sl Sl S|
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2¢, Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject toterms
and conditions outlined in appropriate Cutler-Hammer
Inc. selling policies or other contractual agreement
between the parties. This literature is not intendedyto and
does not enlarge or add to any such contract{ The sole
source governing the rights and remedies™ of any
purchaser of this equipment is the €ontract,between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSED, .OR IMPLIED,
INCLUDING WARRANTIES OF, FITNESS FOR A
PARTICULAR PURPOSE OR*"MERGHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS GONTAINED HEREIN. In no event will
Cutler-Hammer Inc. be,responsible to the purchaser or
user in contractd” inntort” (including negligence), strict
liability or otherwise'foriany special, indirect, incidental or
consequential’damage or loss whatsoever, including but
not limiteéd toidamage or loss of use of equipment, plant
or power system, cost of capital, loss of power, additional
expenseés,in the’use of existing power facilities, or claims
against theWpurchaser or user by its customers resulting
frommthe®use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CClI
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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 EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS,FOLLOW GENERALLY ACCEPTED
SARETYPROCEDURES. CUTLER-HAMMER IS NOT
LIABLE"FOR THE MISAPPLICATION OR MISINSTAL-
EATION\OF'ITS PRODUCTS.

It is'strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) an theyface of the trip unit
light “Red” to indicate the reason(for,an automatic trip
operation. The battery in the rating plug maintains the
reason for trip indication follewing an automatic trip oper-
ation, until the “TRIP RESETbutton is pushed.

Protection Types Refer to
Figure The “Green” LED in theylower right corner “blinks” to indi-
Long Time/Instantaneous LI* 2.1 cate the trip unit is'operating normally. The battery in the
Long Time/Short Time LS* 2.2 rating plug ist*OK?” if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 23 “battery check® buttof next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 24 Section 6z).
Long Time/Short Time/Ground LSG 25 -, . .
Long Time/Short Time/Instantaneous/ LSIG 26 Note:iThe Digitrip RMS 510 provides all of its protec-
Ground tion functions'regardless of the status of the battery.
The battery serves only to maintain the indication of
themreason for automatic trip.
Keyed Receptacie for
Auxiliary Power Module
ector (See Sec. 7)
Circuit ...
Breaker: "
Assembiy
Cell
Location Reference .
DS Rating Plug
- {See Sec. B}
LED!s light
"RED' to indicate .,
cause of trip \¥ sh Button to
7 Reset Trip Unit
Time-Current Curve .. -
for Phase Protegtion = ™
Time-Current Curve™. > Teip Unit
for Ground : Operational
Protection Status
"Blinking
View Green"=0K
Settings ...
inWindow
Adjust Pmtectioﬁ S;ettings for
Desired Values with Rotary Switches
Fig. 1 BRigitrip RAMS 510 Trip Unit Model LSIG with Rating Plug
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Fig. 2.1 Long Time/Instantaneous Protection (Ll)
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Fig. 23 Long Time/Short Time/Instantaneous
Protection (LSI)

Fig. 2.2 Long Time/Short Time Protection (LS)

Fig. 2.4 Long Time/Instantaneous/Ground Protection
(LIG)
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (SeesSec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by the,Underwrit-
ers Laboratories, Inc.® Under UL File E7849, foruse in

types DS, DSL, SPB and Series C® R-Frame'eircuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510 trip'unitis,designed for use in
industrial circuit breaker environments where the ambient
temperatures can rangeifrom -20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the trippingifunction is not compromised due to an
over-temperature‘eondition, the Digitrip RMS 510 micro-
computer chip'has“a built-in over-temperature protection
feature, factory'set to trip the breaker if the chip tempera-
ture exéeeds 95 C. If over-temperature is the reason for
the trip, the Long Delay Time LED will light “RED”.

Figi.2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit S|LRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

Inthe Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F:1-N
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Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or DifecTrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, on theyface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated in Figs:*2.1-2.6,
each LED is strategically locatedin theyrelated segment
of the time-current curve depictedonithe face of the trip
unit. The reason for trip is identifiéd,by the segment of the
time-current curve where the LED istlighted “RED”. Fol-
lowing an automatic trip operation;ithe back-up battery,
continues to supply power to the'LEDs as indicated in
Figs. 3 and 6. To check the,status of the battery, see Sec-
tion 6.

Push the “Trip Reset®buttéf shown in Fig. 1, to turn “Off”
the LEDs followingsa trip'eperation.

A green coloredyLED,4as shown in Fig. 1, indicates the
operational status‘ef the trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/cugrent sensor rating, the green LED will
flash “Qn” and “Off” once each second, to indicate the trip
unit@s,energized and operating properly.

Note: If the LED is steadily “GREEN”, i.e. not flash-
ing, the trip unit is not ready.

3.3 Test/Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(ForJypes LS and LSG trip units only.)

When,the Digitrip RMS 510 Trip Unit is not equipped with
amadijustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (l,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x |,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will waitfor the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]’ position. (See Figs. 2.2
and 2.5))

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED".

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avails
able (see Fig. 3) for Digitrip RMS Trip Units having Short
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping for
faults within the breaker’s zone of protection, and yet'also
provides positive coordination among all breakers in the
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of thegsystem only.
When Zone Interlocking is enabled, a fault'within the
breaker’s zone of protection will cause the, RMS DIG-
ITRIPtrip unit to:
a) Trip the affected breaker instantaneously,
and at the same timé€
b) Send a signalto upstream RMS DIGITRIP
trip units tosrestrain frém tripping immedi-
ately. Thefrestraining signal causes the
upstream,breakersto follow their set coor-
dination times, so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output terminals‘ef the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specific instruetions see the applicable connection dia-
grams for your breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

A\ cauTion

IF ZONE INTERLOCKING IS NOT TO'BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONE INTERLOCKING TERMINALS
MUST BE CONNECTEB:WITHJUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER (SEE'SECTION 9.0), SO THE TIME-
DELAY SETTINGS WILL PROVIDE THE INTENDED
COORDINATION.

For an examplelof iew Zone Selective Interlocking may
be used, See"Appendix A.

4.0 PROTECTION SETTINGS

4.1sGeneral

Priof to/placing circuit breaker in operation, each trip unit
proteetion setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (1,). Instanta-
neous and ground current settings are defined in
multiples of (Ip,).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

F:I-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “l," is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (I,).

Note: “I,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

/
1 r
Long Delay | ’ Available Se tings
Setting /,
m .5,.6,.7, .8,
Xl = Iy 85,.9,.95,1
@ In Multiptes of
Rating Plug
Amperes (I,
Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settingsy
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds.
These settings are the total clearing times whenfthe cur-
rent value equals six (6) times /.

allow for the fact that the load circuit temperature
is already higher than normal, due‘to,the prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. Whensthe load current
returns to normal, the L'TM begins to reset; and
after about 10 minutes'it has reset fully, so that
next Long Delay trip/time ‘will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removingthe Rating Plug (See Figures 1 and 6),
and lastly, moving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE>” connection. (You can enable the LTM
function again any time you wish by moving the
LT™M jumper back to its original “ACTIVE” con-
nection.)

Rating Plug Cavity Rating Plug Cavity
_ —N~N———
&@ 000 [l.
© K2
kcx
© 00 |
————{ "} r P s r
Standard from Factory “LTM Inactive’ -
“LTM Active”

~~ Long Dela
IIJ. Time Y :::' I
1= Sec- 5 '
at 6x/, i
® Available Settings
2,4,7.10,
J |I 12,15, 20, 24
LJ Seconds at 6 Times
Long Delay Setting
()
Fig. 4.2 Long Delay Time Settings
Notes:

1) In addition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /.,

the LTM automatically reduces the time to trip, to

Fig.

2)

4.2.1 Long Time Memory “LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: /,is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or It response.
The shape selected depends on the type of selective

coordination chosen. The 1%t response will provide a
longer time delay in the low-end of the short delay current
range than will the flat response.

S Available Settings
~ > b ‘~%
t= Short Delay WE P 2,25, 3,4,
Setting o) \<_,?;\\ 56, S S;
E] xlr F} < In Multiples of
&N By Long Delay;Setting
S\ S/ LL flr)
— [ - ——
- vo s XL )
S1 and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three I3 (.1*, .3*, .5*

sec.) response time delay settings are available. The I°t
response settings are identified by the suffix asterisk (*)

that appears in the viewing window. The 1%t response is
applicable to currentsdess than eight (8) times [, the

Long Delay Setting. Forieurrents greater than 8 times /,,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There areight\(8) available Instantaneous Current Set-
tings, as illustrated in Fig. 4.5. Six settings are in the
range from,2,to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,,). The values

that “M1” and “M2” have depend upon the type ofGiretit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current Setting

For types LS and LSG trip units, please,see Sections 3.4
DIScriminator (Making Current/Release) and 3.5 OVER-
RIDE (Fixed Instantaneous),for available fast-acting high
short-circuit protection.

4.8 Ground Fault Current,Setting

The eight (8) Ground Fault Current Settings are labeled
with the code letters ‘A% through “K” (except there are no
“G” or “I" settings), as illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(), the rating plug value, but cannot exceed 1200 A. The
specific Ground Current Settings for each letter are listed

in Table 4yand‘on the applicable Time-Current curve for
the breaker:

'%‘5
N
L=
LIS shoDela
= Y
r, T Time
1
: Sec.
%
™
[
I
{Vé —_— 12 3 .5
F—’l 7Y Seconds wi h
[R L e Fiat Respon:
[
Lz
N
d
1|
I ?t Shape
! Returns to Flat
| Response at Curre 1ts
A - _ Higher than 8 x I,
NI
’(2\,?’ ! M| s s
<o Ly Seconds with
v\_‘_-__—s Stk | 12t Shape
j—
""*”In Viewing Window | (]
Indicates 1
12t Shape | -
8x/,

Fig. 4.4 Short Delay Time Settings
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TABLE 1 - GROUND FAULT CURRENT SETTINGS
If\u |"| Available Settings
! — GROUND FAULT CURRENT SETTINGS
:“ H 'l g 25&/13':/& (AMPERES)®
- .6, My,
Setting Inst. | | v Al B | c|o| ed | ul|«
@ x| In Muitiples of
n o Rating pm? 100 25 30 35 40 50 60 75 100
® ) I Amperes (In) 200 50 60 70 80 100 120 150 200
(o © | 250 63| 15 88| a00f 25| 150 188] 250
M1 and M2 Values are Specified on Rating Plug ,:C i e 90 05 120 150 180 225 800
(lﬁ 400 100 120 140 160 200 240 300 400
" _ E 600 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings T [ e e8| 98s| 23| 22| 3| s 73| 630
. . <

Note: For Testing Purposes Only: When using an 5 = 2004, 240 9280 920] 40| 480] 600] 800
. 3 1000 250 300 350 400 500 600 750 1000
external single phase cw:rent source tp testlow level 2 200 ol N T T T 2 ) T
ground fault current settings, it is advisable to use o 250 312| @75| 438| 00| 625 750| 938| 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- £ [16w 400, 480 560 40| BOO| 960 1200( 1200
cially when the single phase current is low, without L | 2000 00/ 600) 700| BOO| 1000} 1200) 1200/ 1200
the APM it may appear as if the trip unit does not w AR §00| 720] 840] 960} 1200] 1200] 1200| 1200
. . i 2500 625 750 875 1000 1200 1200 1200 1200
resp.ond until the curreqt is well at_>ove the se.t value, S [3000m150f 750] 00| 1050|1200 1200] 1200[ 1200 1200
leading the tester to believe there is an error in the £ Taz200 800[ 960 1120[ 1200 1200] 1200 1200] 1200
trip unit when there is none. The reason this occurs 4000 1000]  1200| 1200] 1200] 1200] 1200 1200 1200
is that the single phase test current is not a good 5000 1200] 1200] 1200] 1200] 1200| 1200 1200] 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever singlé phase
tests are made.

AvailablesSettings

Gnd-Fault

Setting A B.C'D

[E] x'n E. FW, K

@ Specific Values

Givemon Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Cutrent Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or I°t response.
The shape selected depends on the type of selective

coordination chosen. The 1%t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three 12t (.1*, .3*, 5*

sec.) response time delay settings are available. The I°t
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (I,). For cur-
rents greater than 0.625 x |, the It response reverts to
the flat response.

Effective May 1997
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Gnd Fault
Time

Sec.

Available Settings

1,234 5

Seconds with
Flat Response

[t Shape
Returns to Flat
\l‘ Response at
Approximately
"\ 06251,

’ \i |— - '1i' .3ﬂ‘ -5’
~
s : o | §econds with
“*"In Viewing Window  ~ “g _ __ It Shape

Indicates
12t Shape

S -

Fig. 4.7 Ground Fault Time Delay Settings
Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR,PERFORM
MAINTENANCE ON EQUIPMENT WHILEIT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND DISCONNECT THE
CIRCUIT BREAKER BEFORE'RERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1 and,5,4an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation without actually tripping the circuit breaker.

Available “Test Amps’ Settings

Breaker Trips
At 6T and GFT ® "6T" =Phase Current Test at

6xl, and TRIPS breaker;

Test Amps “1, 2, 3,80r10" x |y=Phase
D xly Current Test - NOrIJreaker
TRIP;
z "GFT" =Ground Current Test
cgxnd TGBIPS breaker;
"GF" = GroundCurrent Test -
Test® O NO\breaker TRIP.
Trip See Section 5.4.3¢for inser-
Reset© C vice test trip limitations.
Unit @ Push, thenyrelease Trip Reset
ni O button to reset Trip Unit.

Status Required following all

automatic trip and test
operations.

@ Push, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral Test Panel (Lower Right Corner of Trip

Unit)

4\ CAUTION

TESTING A"CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS? WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OREXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed atload current values no greater
than 50% of the Long Delay Current Setting, I,. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of /,, will not be executed by the trip

unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

EiT°N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 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.

A\ cAUTION

A SETTING OF EITHER 6T OR GFT WILL TRIP,THE
CIRCUIT BREAKER. (SEE SECTION 5.4.3 BELOW:)

For any combination of the phase protection settings, an
appropriate “No Trip” condition can be sét to test the long
time, short time and instantaneous trip settings without
tripping the circuit breaker.

In the “GF” test position, the levelfof test current based on
I, is adequate to demonstratethe‘operating condition of
the trip unit without tripping the circuit breaker. This is a
functional check only, not a,calibration.

5.4 Conducting Tests

1)  Before starting any.test sequence, check the
Unit Status (GreenLED) in the lower right corner of
the trip unit(SeefFigs. 1 and 5) to be sure itis blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the Wnit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you,have one already, check to see that it is con-
nected correctly.

2) "\ If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than10%%f the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and'off (indicating
that there is enough current flowing to pro-
vide the power necessary to operate the
trip unit). In the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously, there is NOT enough cur-
rent flowing to power the trip unit; and
an APM{(See Fig. 7) should be installed
before proceeding with the test.

the eurrent is not more than 50% of the
Long Delay Current Setting (/,); because
thetrip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

and b)

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10, x I, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3.  Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note: Dur:
ing the long delay tests the Long Delay LED
flashes “RED”.

4.  Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted’®by the
“No Trip” test action should turn “OFF”.

Should an actual overload or fault conditioh oecur during
an in-service, “No Trip Test” sequence, the,protection
function will override the test functiongand the circuit
breaker will trip automatically in aceordance with the
actual Time-Current settings.

Note: The “Trip Reset” pushbutton may be
depressed at any time. However, should a test
already be in progress; thetest 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 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: In,the\event it is decided to perform a
“Breaken Trip'Test” while load current is flowing,
makefsureithe circuit breaker is carrying no more
than,50% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of'l.)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 6T or GFT.

3. Depress the black “Test” pushbutton (See Fig. 5)
and release it - the test is4nitiated when the push-
button is released.

4, Should any of the various protection settings be
less than the selectedy‘Test Amps” value, the circuit
breaker will trip and the BED related to that function
will light “RED”.

5. Reset the trip unit byadepressing and releasing the
“Trip Reset” pushbutton (See Fig. 5). All LEDs
lighted by the Trip™ test action should turn “OFF”.

6.0 BATTERY (INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip whnit.

As’indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN” LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

E.T°N
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Note: The battery can be replaced at any time, even obtained from the following companies under their type
while the circuit breaker is in service, without affect- designation indicated:
ipg the opgration of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Elmsford, N.Y. 10523
CARE SHOULD BE EXERCISED WHEN REPLACING gg;?ﬁeé'madwa DL /3N
A BATTERY TO INSURE THAT THE CORRECT Tarrvtown. N.Y. ); 0591
POLARITIES ARE OBSERVED. POLARITY MARK- (911) 591170'06
INGS ARE SHOWN ON THE RATING PLUG WHEN .
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Electrig, Ine. CR 1/3N
FIG. 6. Battery Diyision

200 Riser Road

The replacement battery should be the same type or Little FérryNN.J" 07643

equivalent. Acceptable 3.0 volt lithium batteries may be

. ; Valuyes fer j i
Rating Plug s for Tygﬁw Short Delay St-and §2 Rating ‘Rlug Retention Screw

DS Lireuit Breakers instantaneous M1 and M2 p,u Tap 10
Settings

Battery Removal Tab

Rating Plugs for R-Frame Removel@age
and SPH Breakers are

Sirmilar

Rattery

identification

“Battery 1 Hinged
Check Cover
Pushbutton

Battery “OK # LED
Lights "GREEN", wilen
“Battery Check  Button is Pushed

Polarity
Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector (Fitsyinto Keyed Cavity
in Top Right Cornef of Tsip Unit. See Fig. 1)

Lal PRIARPM
R0AL oput BOB0HT

A R B

Ire0T Dtpw o
49k

Auxiiiary for thos Qaly Witk

Moduie nita

Plug for 120 Vac Receptacie )

Figy 7 ““PAuxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a cugrent
value (l,), less than the full frame rating, to be the basis
for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current'.capa-
bility. For the Digitrip 510 trip unit this is implepientediby
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breakerinstri€tions
(listed in Section 9.0 below) to determineyif this“applies to
your circuit breaker).

The (Current) Sensor Rating (whefe applicable) is the
maximum RMS current the circuit Breaker can carry with
the specified current sensors ipstalled®The Sensor Rat-
ing can be the same or less thanftheé Frame Rating, but
not greater.

The Rating Plug (Seé Fig6) fits into a special cavity to
complete the trip unit{(Sée Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I, (Rated I) =" current value.

This latter value, (I,,) is the basis for the trip unit current
settings:

1) The Instantaneous and<&round Current
Settings (if provided)aresmultiples of (I)
(See Sections 4.6'and 4:8)

2) The Long Delay,Current Setting, /., is a
multiple of (I,)aLong’Delay Current Setting
= I, = LD x(l,). (See Section 4.2)

3) The ShertiBelay Current Setting (if pro-
vided)is indirectly dependent upon (1),
because ihis a multiple of I, which in turn
isia multiple of (1p,).

Short Delay Current Setting =SD x |,

=SD x LD x (lp).
(SeeySection 4.4)

Rating Plugs for the Digitrip RMS 510 trip units are
marked for-and may be applied on both 50 and 60 Hz

systems:;
A\ cAuTION

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

EiT-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
I.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

I.B. 33-790-1

1.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

I.L. 29-801

L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
I.S. 16545

Instruction for the Systems Pow-R Breaker
and Drawout Mechanism

Supplementary Instructions for the Sys-
tems Pow-R Breaker used withjthe Digitrip
RMS Trip Units

Typical Time-Current Characteristie,.Curves
for Type SPB Systems Pow-R Breaker

Instantaneous (1)
Long Delay and ShortiDelays(LS)
Ground (G)

SPB Master Connection’ Diagram

9.4 Series C® R-Frame Molded Case Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC-6627-93
SC-5628-93

Frame Book

Frame Instruction Leaflet

Supplementary Instructions for Series C®
R-Frame used with the Digitrip RMS Trip
Units

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (l)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagram for'Series c®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000 Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone Selective Interlocking.
(standard time’delay coordination is used)

Fault 3
The branch breakerwill trip clearing the fault in
0.1s.

Fault2
The feederbreaker will trip clearing the fault in
0.3 sf

Fauli.1
The breaker will trip clearing the fault in 0.5 s.

CASE 2:xThere is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main

breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG No, 14
to AWG No. 20.
| Route Zone Interlocking wiring sepa-
3200 A ) Main N rate from power conductors.
L] DO NOT GROUND any Zone Interlock
Wiring.
2'_ 0.5 Sec . ) .
—  1200A A2: The maximum distance between first
and last zone is250 feet (110 m).
E 1/1‘;0 A ) Feeder A3: A Maximum of 20 breakers may be con-
N - nected in parallelin one Zone.
0.3 Sec -
T 400 A Legend
.
o~ C | =Common (Ungrounded)
© 200 A ) Branch
€ 2
< SO |- Short Delay Output Signal
to Higher Level Zone
sl |= Short Detay Input Signal
?'JOSAEC - from Lower Level Zone
=Ground Output Signal
f - GO to Higher Level Zone
Gl I° Ground Input Signa!
E from Lower Level Zone
N3
=Fault at Location 2
2
Fig. A.1 Typical Zone Interlocking (Ground Fault Pro?
tection)
M2
c
SO
S|
T 0.5 Sec
c
50
S|
1N4004 [—_—:
F11 F12 D1 ! 0.3 Sec F21 F22 F23
> AN —
C C C c C
SO SO ) $O SO
st SI sl S| St
L] _—
| [ |
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2iypical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)

E.T-N

Effective May 1997



E.T-N



$§




I.L. 29-885B

E.T-N



Page 20

l.L. 29-885B

This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject to terms
and conditions outlined in appropriate Cutler-Hammer
Inc. selling policies or other contractual agreement
between the parties. This literature is not intended to*and
does not enlarge or add to any such gentract! The sole
source governing the rights and remedies®of any
purchaser of this equipment is theseontract between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSED 'OR IMPLIED,
INCLUDING WARRANTIES ©F FITNESS FOR A
PARTICULAR PURPOSE ORsMERCHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE,"”ARE MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS €ONJAINED HEREIN. In no event will
Cutler-Hammer Inc.“be responsible to the purchaser or
user in contractf™in, tort (including negligence), strict
liability or otherwisge fortany special, indirect, incidental or
consequential"damage or loss whatsoever, including but
not limited t0, damage or loss of use of equipment, plant
or power, Systemycost of capital, loss of power, additional
expenses in the use of existing power facilities, or claims
against the purchaser or user by its customers resulting
from, the,use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A/CCI
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Instructions for Digitrip RMS 510 Trip Unit
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A\ WARNING

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN-
TENANCE ON EQUIPRMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM\CONTACT WITH ENERGIZED EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT,BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS)FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE'EOR THE MISAPPLICATION OR MISINSTAL-
LATION, OF ITS PRODUCTS.

It is'strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of

personnel and equipment, as well as general and local

health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's)(onghexface of the trip unit
light “Red” to indicate the reason for'an automatic trip
operation. The battery in the rating plug maintains the
reason for trip indication follewing an automatic trip oper-
ation, until the “TRIP RESET” button is pushed.

Protection Types Refer to
Figure The “Green” LED in theylower right corner “blinks” to indi-
Long Time/Instantaneous LI* 21 cate the trip unitfis gperating normally. The battery in the
Long Time/Short Time LS* 2.2 rating plug is¥:OK”(if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery check™button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 24 Section B):
Long Time/Short Time/Ground LSG 25 , . .
Long Time/Short Time/Instantaneous/ LSIG 26 Note:The Digitrip RMS 510 provides all of its protec-
Ground tion functions regardless of the status of the battery.
The'battery serves only to maintain the indication of
thereason for automatic trip.
Keyed Receptacie for
i Auxiliary Power Module
nector {See Sec. 7)
Circuit ...
Breaker
Assembly
Cel
Location Reference
DS Rating Plug
{See Sec. B)
LED's fight
"RED" to indicate ..
cause of trip Push Button to
Reset Trip Unit
Time-Current Curve ..
for Phase Protection
Time-Cufrent Curyve - Trip Unit
for Ground ; Operational
Protection Status
“Blinking
View Green"=0K
Settings .
in Window
SPB Rating Plug
LI S
Adjust Protection Settings for
Desired Values with Rotary Switches
Fig, 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug
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Caloiog Humbey

413 K Lithinm Buttery Doly
WOSB Painin S, <

7

Fig. 2.1 Long Time/Instantaneous Protection/L])

/% B Littium Batlery Only
£ 2 M 4

Roupt

Uit
stabus @
Boneride / . RPTRZBIAT

Fig. 2.3 Long Time/Short Time/Instantaneous

Protection (LSI)

Fig°2.2 Long Time/Short Time Protection (LS)
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13 Lubiom Batiery Only
MR e UK

Brohst Trigs ]
ATET&BFT ]
Tegthmmy ]

L
]

G, Fault gl :

Time Seting 1 10

' Ser ' %y Banet .
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (Se€ Sec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” bythe,Underwrit-
ers Laboratories, Inc.® Under UL File,E7819, for'use in

types DS, DSL, SPB and Series C® RFrame'circuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510 tfip unit'is,designed for use in
industrial circuit breaker environments where the ambient
temperatures can rangeifrom#20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the trippingyfunction is not compromised due to an
over-temperatureicondition, the Digitrip RMS 510 micro-
computersehipibas a built-in over-temperature protection
feature, factory'set to trip the breaker if the chip tempera-
ture exceeds 95 C. If over-temperature is the reason for
thetrip,.the Long Delay Time LED will light “RED”.

Figy2:6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

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

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F:1-N
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Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or Direeh Trip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, of the,face of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated dn Figs:"2.1-2.6,
each LED is strategically locatedfin theyrelated segment
of the time-current curve depictedsonithe face of the trip
unit. The reason for trip is identified by the segment of the
time-current curve where the LED is‘lighted “RED”. Fol-
lowing an automatic trip opéefationithe back-up battery,
continues to supply power'to the|LEDs as indicated in
Figs. 3 and 6. To checksthe,statls of the battery, see Sec-
tion 6.

Push the “Trip Reset’button shown in Fig. 1, to turn “Off”
the LEDs followingpa trip*operation.

A green colored LEDJj'as shown in Fig. 1, indicates the
operational status‘of the trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “@n” and “Off” once each second, to indicate the trip
unitlis,energized and operating properly.

Note: If the LED is steadily “GREEN”, i.e. not flash-
ing, the trip unit is not ready.

3.3 Test'Provisions (See Section 5.0)

3.4 DIScriminator (Making Current Release)
(Forylypes LS and LSG trip units only.)

When, the Digitrip RMS 510 Trip Unit is not equipped with
amadijustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
cCircuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (I,,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]’ position. (See Figs. 2.2
and 2.5.)

Effective May 1997

E.-T-N



Page 6

l.L. 29-885B

Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]".

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED".

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is availy
able (see Fig. 3) for Digitrip RMS Trip Units having Shert
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping for
faults within the breaker’s zone of protection, and,yet also
provides positive coordination among all breakers infthe
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of the sysiem only.
When Zone Interlocking is enabled, aifault'within the
breaker’s zone of protection will cause‘the, RMS DIG-
ITRIP trip unit to:
a) Trip the affected breaker instantaneously,
and at the same time
b) Send a signalto upstream RMS DIGITRIP
trip units 10 restrain from tripping immedi-
ately. The restraining signal causes the
upstreamybreakers to follow their set coor-
dination times,so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output termipals‘ef the downstream breaker's trip unit to
the input terminalsiof the upstream breaker’s trip unit. For
specific ifistrictions see the applicable connection dia-
grams¢for your breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not,cause
breaker (M) to trip.

A\ cautioy

IF ZONE INTERLOCKING IS NOT TO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONEINTERLOCKING TERMINALS
MUST BE CONNECTED\WITH JUMPER WIRES, AS
SPECIFIED ON THE\CONNECTION DIAGRAMS FOR
YOUR BREAKER/(SEE'SECTION 9.0), SO THE TIME-
DELAY SETTINGS WIkL PROVIDE THE INTENDED
COORDINATION.

For an example,ofhow Zone Selective Interlocking may
be used, See"Appendix A.

4.0 PROTECTION SETTINGS

4.4 General

Prior to placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (I,). Instanta-
neous and ground current settings are defined in
multiples of (Iy).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

.1-N
F=1.
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “I,” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (I).

Note: “/,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

| .

Long Delay Available Settings
Setting /,
[Il 5, .6, .7, .8,
Xln =1r 85,.9,.95,1
@ In Multiptes of
Rating Plug
Amperes (i)

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settings,
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds:
These settings are the total clearing times when the cur-
rent value equals six (6) times I,.

allow for the fact that the load circuit temperature
is already higher than normal, duetosthe prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes,the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. When'the load current
returns to normal, the LTM begins to reset; and
after about 10 minutes‘it has reset fully, so that
next Long Delay/trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
remoyingthe Rating Plug (See Figures 1 and 6),
andfastly,moving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE” connection. (You can enable the LTM
function again any time you wish by moving the
LTM jumper back to its original “ACTIVE” con-

nection.)
— Rating Plug Cavity Rating Plug Cavity
IS - N
1 1
|
i©© 00 |l l@@ 00 |l
/ ’ Q © |Hcre © bsCk2
ofscxt bSCK
© 00 0 00 |
S S | I NS S— |
Standard from Factory “LTM Inactive’”’ -
“LTM Active”

I
i
~ Long Delay ~n |
:J. Timse ‘_‘{ |
= ec- =y
I E] at 6x/, ‘
® Available Settings
2,4, 7,10,
| 12, 15, 20, 24
1
L_J Seconds at 6 Times
Long Delay Setting
r
Fig. 4.2 Long Delay Time Settings
Notes:

1) In addition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,,

the LTM automatically reduces the time to trip, to

Fig. 4.2.1 Long Time Memory ‘LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

2) There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is setand
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I/, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: I, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or %t response.
The shape selected depends on the type of selective
coordination chosen. The It response will provide a

longer time delay in the low-end of the short delay current
range than will the flat response.

@xlr

[ Available Settings

< —_—_—
Short Delay 2,25,3.4
Setting 5.6.5.. S;

< In Multiples of
Long Delay Setting
fl,)

St and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three J?t (.1*, .3*, .5*

sec.) response time delay settifigs are available. The 1%t
response settings are ideftified\by the suffix asterisk (*)

that appears in the viewing window. The 1t response is
applicable to currents lessfthan,eight (8) times I, the

Long Delay Setting. For'currents greater than 8 times |/,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There argfeight,(8) available Instantaneous Current Set-
tings, as illustrated in Fig. 4.5. Six settings are in the
range from:2 to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,). The valles
that “M1” and “M2” have depend upon the type of €ir€uit
breaker, and are specified both on the rating plug label

(see Fig. 6), and on the applicable Time-Current,Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current'Setting

For types LS and LSG trip unitsgpleaseysee Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous)#for available fast-acting high
short-circuit protection.

4.8 Ground Fault CurrentSetting

The eight (8) Ground Fault Current Settings are labeled
with the code letters/"A%through “K” (except there are no
“G” or “I" settings), @s illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(In), thefrating plug value, but cannot exceed 1200 A. The
specificGround Current Settings for each letter are listed
in Table"fyand“on the applicable Time-Current curve for
the breaker.

1
Y
3 NN Sho.* Delay
r—L—;———:—:-‘ Time
i
} : Sec.
%)
5.3
[A
]’,_‘ Availab: * Settings
I
[ f—— ————— 1,23, 5
ey
& it SRV Seconds wi h
g« —ILY—} (S Flat Respon. e
Lo~zZ2
N
o
1|
I 12t Shape
! Returns to Flat
| Response at Curre 1ts
| o _ Higher than 8 x /,
BN
'\t:\_f I M| s
\;'Q\L Ly Seconds with
<‘_1_:_ 3 2t Shape
“*“In Viewing Window | (]
Indicates 1
It Shape | LJ
8x/,

Fig. 4.4 Short Delay Time Settings
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TABLE 1 - GROUND FAULT CURRENT SETTINGS
f\; ™M Available Settings
SR - GROUND FAULT CURRENT SETTINGS
: '," I 'i é %‘Sms'uti (AMPERES)®
- . 6. Vh,
Setting Inst. | | ) Ale|c|o| e’ F|ln]x
@ X} - In Multiples of
no | Rating Plug 100 25 30 35 40 50 60 75 100
Q i Amperes (in) 200 50 60 70 8o 10| 120] 1s0] 200
[
-———— ® 250 63 75 88 100 125 150 188 250
Mt and M2 Values are Specified on Rating Plug = 300 s % h0S 120 150 180 225 300
m 400 100 120 140 160 200 240 300 400
. R E:J 600 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings g [Te0 o8| wes] a1 252| 31| ars| 73|  s30
. . <
Note: For Testing Purposes Only: When using an 5 = 200, 24007 260 3201 400 4801 600) 840
| . | h rrent source tO test Iow Ievel 5 1000 250 300 350 400 500 600 750 1000
eXterna SIng e p ase cu_ N .u . E.J 1200 300 360 420 480 600 720 900 1200
ground fault current settings, it is advisable to use o [Gzso 312| ‘75| 438| 500| 625 750| 93| 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- £ [1600 400f 480 se0| 640 Boo| 60| 1200] 1200
cially when the single phase current is low, without £ 2000 00/ 600) 700| 8OO} 1000| 1200| 1200 1200
the APM it may appear as if the trip unit does not ol 590f 720| B40] %0} 1200) 1200} 1200| 1200
d | h . " h | <—(1 2500 625 750 875 1000 1200 1200 1200 1200
resp'on untl t e currer_lt Is we a?ove t e se_t va ue’ "I_J 3000/3150 750 900 1050 1200 1200 1200 1200 1200
leading the tester to believe there is an error in the < %200 800| 90| 1120| 1200| 1200| 1200| 1200] 1200
trip unit when there is none. The reason this occurs 4000 1000[ 1200| 1200| 1200| 1200 1200 1200] 1200
is that the single phase test current is not a good 2000 1200) 1200] 1200] 1200) 1200] 1200] 1200 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM far
correct trip unit performance whenever single phase
tests are made.

Available Settings

Gnd-Fault

Setting A.B.C D
[E]*'n E4FH K

@ Specific Malues

Givemmon Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Cdrrent Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or I?t response.
The shape selected depends on the type of selective

coordination chosen. The 12t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three It (.1*, .3%, .5*

sec.) response time delay settings are available. The I°t
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The It
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (I,). For cur-
rents greater than 0.625 x |, the It response reverts to
the flat response.
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NN Gnd Fault
\ v Time

Sec.
©

|®

- — ="
—— S

Available Settings

1,2, 3, 45

Seconds with
Flat Response

o

|
P _
]
I —
i
i
b 2t Shape
b Returns to Flat
! Response at
' Approximately
[‘\I -3 0.625 I,
! ,?\\\ - A%, 3%, 5%
: l\ > \F |
SO Seconds with
“*"In Viewing Window ~~ '~ ‘|_ o 12t Shape
Indicates ~____ 2

12t Shape

Fig. 4.7 Ground Fault Time Delay Settings

Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR,PERFORM
MAINTENANCE ON EQUIPMENT WHILE\¥ IS ENER-
GIZED. DEATH OR SEVERE PERSONAL. INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND/DISCONNECT THE
CIRCUIT BREAKER BEFORE'RERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1 and,5; an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settingsare provided to check the trip unit
operation without actually tripping the circuit breaker.

5.1 General

Available “Test Amps’’ Settings

Breaker Trips

At 6T and GFT © "6T"=Phase Current Test at
6xlr, and TRIPS breaker;

“1,2,3,80r10” x |n=Phase

Test Amps
Current Test - NOrl)reaker
TRIP;

D xln
Z "GFT" =Groupd Current Test
and TRIPS breaker;
“GF. =Ground Current Test -
NOlbreaker TRIP.
See Section 5@i3 for inser-
viceest tripylimitations.

Test ® O

Trip
Reset® o
@ Push /themyrelease Trip Reset
button to' reset Trip Unit.
Required following all
automatic trip and test
J operations.

Unit
Status o

®“Pish, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral TestiPanel (Lower Right Corner of Trip

Unit)
A CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS” WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR\EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, /.. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of /,, will not be executed by the trip

unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

F:1-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 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.

A\ cAuUTION

A SETTING OF EITHER 6T OR GFT WILL TRIP.THE
CIRCUIT BREAKER. (SEE SECTION 5.4:3 BELOW.)

For any combination of the phase proteetion seftings, an
appropriate “No Trip” condition can be(set to test the long
time, short time and instantaneous 4rip ‘settings without
tripping the circuit breaker.

In the “GF” test position, the level of test current based on
I, is adequate to demonstrate’ theteperating condition of
the trip unit without tripping the circuit breaker. This is a
functional check only, netaa,calibration.

5.4 Conducting Tests

1) Beforetarting any test sequence, check the
Unit Status/(Greén LED) in the lower right corner of
the trip unitySée Figs. 1 and 5) to be sure it is blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the"Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you have one already, check to see that it is con-
nected correctly.

2). W If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10%)of the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and off (indicating
that there is enotigh current flowing to pro-
vide the powernecessary to operate the
trip unit). In'the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously,there is NOT enough cur-
rent flowing to power the trip unit; and
an APM{(See Fig. 7) should be installed
before proceeding with the test.

and b) ghe‘eurrent is not more than 50% of the
Long Delay Current Setting (/,); because
the'trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10,x I, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3. Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note; Durs
ing the long delay tests the Long Delay LED
flashes “RED”.

4, Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted by the
“No Trip” test action should turn “OFE”.

Should an actual overload or fault condition oceur during
an in-service, “No Trip Test” sequencegtheiprotection
function will override the test function, and the circuit
breaker will trip automatically in accordance with the
actual Time-Current settings.

Note: The “Trip Reset” pushbutton may be
depressed at any time. Howevergshould a test
already be in progress, the test would be aborted.

A test initiated via thejintegraldest panel may be aborted
at any time by depressingythe “Trip Reset” pushbutton.

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: Imthe\event it is decided to perform a
“Breakern,Trip Test” while load current is flowing,
make'sure the circuit breaker is carrying no more
than50% of the Long Delay Current Setting /. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of 1)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., T or GFT.

3. Depress the black “Test” pushbuttoen,(See Fig. 5)
and release it - the test is initiatéd when the push-
button is released.

4. Should any of the various protéction settings be
less than the selectedélest Amps” value, the circuit
breaker will trip and,the LED related to that function
will light “RED”.

5. Reset the trip uhit by'depressing and releasing the
“Trip Reset’pushbutton (See Fig. 5). All LEDs
lighted by the/Trip” test action should turn “OFF”.

6.0 BATTERY, (INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip Unit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN” LED as shown in Fig. 6. If the battery check
LED does not light “"GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

F:T-N
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Note: The battery can be replaced at any time, even obtained from the following companies undertheir type
while the circuit breaker is in service, without affect- designation indicated:
ing the op'eratlon of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Eimsford, N.Y. 10528
CARE SHOULD BE EXERCISED WHEN REPLACING gg;?ﬁeé'roadway DL 173N
A BATTERY TO INSURE THAT THE CORRECT Tarrytown, N.Y. 40591
POLARITIES ARE OBSERVED. POLARITY MARK- (914) 591_’70'06
INGS ARE SHOWN ON THE RATING PLUG WHEN .
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Elegtric [ne: CR1/3N
FIG. 6. Battery Division
2 ;
The replacement battery should be the same type or .00 PSR NG
. - - LittleFerrypN.J. 07643
equivalent. Acceptable 3.0 volt lithium batteries may be
. . Values fer RatinghPlugiRetention Sorew
Rating ¢ ¥ gFlug e
B ey SOOI e Sy S ey Remoua Tab
i Settings RemoveBate -
o B e g N ; n
Similar . . .
Bantery
Rating
Plug

identification

"Battery sl Hifged
Check” Covgr
Pushibutton 4

Battery ZOR” HLED
Lights PGREEN When Poiarity
‘Battery Checkt Bunon is Pushed Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector(Fits,into Keyed Cavity
in Top Right Corner ofdrip Unit. See Fig. 1)

Cav PRUALPH
= SRRYAT it 5OBOH;
Cutiefiiamgber JTI0C S0
Auziliary For e Dov Wik
Pawer Tepe Ligitria AMS
Module Seits

BEIEEREhENY

Plug for 120 Vac Receptacie

Fig. 7 Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugginginto the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a current
value (l,), less than the full frame rating, to be the basis

for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current'capa;
bility. For the Digitrip 510 trip unit this is implementedby
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breaker instructions
(listed in Section 9.0 below) to determingfifithis applies to
your circuit breaker).

The (Current) Sensor Rating (where applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors inStalled. The Sensor Rat-
ing can be the same or less than'the Frame Rating, but
not greater.

The Rating Plug (See Fig. 6) fits into a special cavity to
complete the trip unit (Sée Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I, (Rated l) =" current value.

This latter value, (l,) is the basis for the trip unitcurrent
settings:

1) The Instantaneous,andiGround Current
Settings (if provided)tare‘multiples of (I,)
(See Sections 446 and 4'8)

2) The Long Delay’Current Setting, /,, is a
multiple of (I,)-"tong Delay Current Setting
= I.= LD x(l). (See Section 4.2)

3) The Short'Delay Current Setting (if pro-
vided)“is,indirectly dependent upon (I,),
because it'is a multiple of I, which in turn
is'a multiple of (1)

Short Delay, Current Setting =SD x J,

=SD x LD x (lp).
(See'Section 4.4)

Rating@ Plugs,for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAuTION

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

E:1T-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
I.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

1.B. 33-790-1

I.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

l.L. 29-801

I.L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
I.S. 155645

Instruction for the Systems Pow-R Breaker
and Drawout Mechanism

Supplementary Instructions forthe Sys-
tems Pow-R Breaker used withythe ‘Digitrip
RMS Trip Units

Typical Time-Current Characteristie,Curves
for Type SPB Systems Pow-R Breaker

Instantaneous (1)
Long Delay and ShortiDelay (LS)
Ground (G)

SPB Master. Connection Diagram

9.4 Series C® R-Frame Molded Case Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC-6627-93
SC-5628-93

Frame Book

Frame Instruction Leaflet

Stpplementary Instructions for Series C®
R-Frame used with the Digitrip RMS Trip
Units

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagram for Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000sAmperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone Selective Interlocking.
(standard time delay coordination is used)

Fault 3
The branch breaker,will trip clearing the fault in
0.1s.

Fault 2
The feedenbreaker will trip clearing the fault in
0.3f.

Fault. 1
The breaker will trip clearing the fault in 0.5 s.

CASE 2" There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin totime out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG No: 14
to AWG No. 20.
[ — ¢ Route Zone Interlocking wiring sepa-
3200 A ) Main Z1 rate from power conductors.
DO NOT GROUND any_Zone Interlock
GO Wiring.
0.5 Sec Il = . S .
— 1200 A L A2: The maximum distancesbetween first
and last zone is”250 feet (110 m).
'é , ) Feeder e A3: A Maximum of20 breakers may be con-
N —1 |2 nected in parallel'in one Zone.
0.3 Sec —_——
A 400 A GO Legend
G
N B h —T C | =Common (Ungrounded)
8 2 ranc
N S SO =Short Delay Output Signal
L4 - to Higher Leve! Zone
015S ——1 Sl =Short Delay Input Signal
100 Aec 23 from Lower Level Zone
T GO =Ground Output Signal
-—— to Higher Level Zone
io._ Gl = Ground Input Signal
2 Gi from Lower Level Zone
g SEEEE
N
/\{Fault at Location 2
2
Fig. A.1 Typical Zone Interlocking (Ground Fault Pro-
tection)
M1 M2
c
sO
sl
L
0.5 Se¢ \ T 05 Sec
| C
SO
S
1N4004 ~——
||
F11 F12 D1 { 0.3 Sec F21 F22 F23
C C c ¢ C
SO SO S0 SO SO
S| S S| St S|
L | - -
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2, “Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject testerms
and conditions outlined in appropriate CutlersHammer
Inc. selling policies or other contractual .agreement
between the parties. This literature is not inténdedito and
does not enlarge or add to any such €ontract. The sole
source governing the rights and remedies of any
purchaser of this equipment is the!contract, between the
purchaser and Cutler-Hammer Ing.

NO WARRANTIES, EXPRESSED,,OR IMPLIED,
INCLUDING WARRANTIES OF, FITNESS FOR A
PARTICULAR PURPOSE QR MERCHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE'MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS‘GONTAINED HEREIN. In no event will
Cutler-Hammer Inc. be, responsible to the purchaser or
user in contragt, jnytort (including negligence), strict
liability or otherwise for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited toydamage or loss of use of equipment, plant
or powepsystem, cost of capital, loss of power, additional
expenses, in the use of existing power facilities, or claims
against thedpurchaser or user by its customers resulting
from the%use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CCI
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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 EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS,FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE'EOR THE MISAPPLICATION OR MISINSTAL-
LATION\OF ITS PRODUCTS.

It is‘'strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and whenthe circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers/for
protection of the neutral circuit, /IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) @gn theyface of the trip unit
light “Red” to indicate the reason(for/an automatic trip
operation. The battery in the rating plug maintains the
reason for trip indication follewing an automatic trip oper-
ation, until the “TRIP BESET™ button is pushed.

Protection Types Refer to
Figure The “Green” LED in thedower right corner “blinks” to indi-
Long Time/Instantaneous LI* 21 cate the trip unit j§ operating normally. The battery in the
Long Time/Short Time LS* 22 rating plug is¥OK” if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery check? button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 2.4 Sectionr)-
Long Time/Short Time/Ground LSG 25 . . .
Long Time/Short Time/Instantaneous/ LSIG 26 Note:\The Digitrip RMS 510 provides all of its protec-
Ground tion functions regardless of the status of the battery.
The battery serves only to maintain the indication of
the'reason for automatic trip.
Keyed Receptacie for
Auxiliary Power Module
pnnector (See Sec. 7)
Circuit
Breaker
Assembly
Cell
Location Reference
LED's fight
"RED" to indicate .~
cause of trip id
Time-Current Cirve .
for'Phase Protegtion ™
Time-Curgént Ciirve
for Ground A / Operational
Pfotection Status
"Blinking
View Green'=0K
Settings .,
‘Adjust"Protection Settings -for e
Desired: Vaiues with Rotary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

Ei1-N
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Fig. 2.1

Long Time/Instantaneous Protection (L) Fig. 23 Long Time/Short Time/Instantaneous
Protection (LSI)

Beauker Yops
AT ET

§ et s

B
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Tesl fps

Trig
st
Yait
Blatus ‘ .
Bupenitts | ' RPTRZAMY

Fig.2.2 Long Time/Short Time Protection (LS)

Fig. 2.4 Long Time/Instantaneous/Ground Protection
(LIG)
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (SeeSec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by the, Underwrit-
ers Laboratories, Inc.®? Under UL File E7849, foruse in

types DS, DSL, SPB and Series C® R-Erame'gircuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510 trigrunitiis, designed for use in
industrial circuit breaker environments where the ambient
temperatures can rangeyfrom -20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the trippingyfunction’is not compromised due to an
over-temperatureicondition, the Digitrip RBMS 510 micro-
computer chipyhas:a built-in over-temperature protection
feature, factofyset to trip the breaker if the chip tempera-
ture exeeeds 95 C. If over-temperature is the reason for
the trip, the tong Delay Time LED will light “RED”.

Figi2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SURE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug
The resulting analog voltages are digitized by the custom
designed integrated circuits.

E-1-N
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Fig. 3  Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or DiréétTrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, ontheyface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated in'Figs-“2:1-2.6,
each LED is strategically located in theelated segment
of the time-current curve depicted @n‘the face of the trip
unit. The reason for trip is identified\by the’segment of the
time-current curve where the LED is'lighted “RED”. Fol-
lowing an automatic trip operation;the back-up battery,
continues to supply power to the LEDs as indicated in
Figs. 3 and 6. To check the,status of the battery, see Sec-
tion 6.

Push the “Trip Reset™buttéf shown in Fig. 1, to turn “Off”
the LEDs following a trip‘eperation.

A green colored\LED, as shown in Fig. 1, indicates the
operational status effthe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “@n” and “Off” once each second, to indicate the trip
unit is;energized and operating properly.

Note; If,.the LED is steadily “GREEN”, i.e. not flash-
ing, the trip unit is not ready.

3.3 Test Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(Forlypes LS and LSG trip units only.)

When,the Digitrip RMS 510 Trip Unit is not equipped with
amadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (l,,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]” position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]".

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED”.

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having Short
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping for
faults within the breaker’s zone of protection, and yet also
provides positive coordination among all breakers indhe
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of the’system only.
When Zone Interlocking is enabled, a faultwithin the
breaker’s zone of protection will cause the, RMS DIG-
ITRIP trip unit to:

a) Trip the affected breaker instantaneously,
and at the same time

b) Send a signakto upstream RMS DIGITRIP
trip units teprestrain ffém tripping immedi-
ately. Thérestraining signal causes the
upstredm,bréakers to follow their set coor-
dination times, s0 that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output terminals‘ef the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specific instruetions see the applicable connection dia-
grams for your breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

A\ cautioy

IF ZONE INTERLOCKING IS NOT TO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONE INTERLOCKING TERMINALS
MUST BE CONNECTED,WITH'JUMPER WIRES, AS
SPECIFIED ON THE.€CONNECTION DIAGRAMS FOR
YOUR BREAKER (SEE'SECTION 9.0), SO THE TIME-
DELAY SETTINGS WIikL PROVIDE THE INTENDED
COORDINATION.

For an exampleyofhiew Zone Selective Interlocking may
be used,"See"Appendix A.

4.0 PROTECTION SETTINGS

4.1sGeneral

Prior to placing circuit breaker in operation, each trip unit
proteetion setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (l,). Instanta-
neous and ground current settings are defined in
multiples of (1,).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

EFiT-N

Effective May 1997



l.L. 29-885B

Page 7

4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “/;” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (I).

Note: “/,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

| "

Long Delay Available Settings
Setting /,
m 5, 6, .7, .8,
xlg =1, 85,.9,.95, 1
@ In Multiptes of
Rating Plug
Amperes (I}

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settings;
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds,
These settings are the total clearing times whenfthe eur-
rent value equals six (6) times /.

~Y Long Delay -~ }
o Tme
=1 ec- =
' E] at 6x/, I ‘
® Available Se tings
= 2,4,7.10,
1 ~ 12,15, 20, 24
[ ke '
[ kfﬁ\ N, | .
Ly T'_\\ > \I ; : Eecong;at g;’tltmes
— ong ay ing
N sl )
RURN
AN
S
.
6%,
Fig. 4.2 Long Delay Time Settings
Notes:

1) Inaddition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time'Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

allow for the fact that the load circuit temperature
is already higher than normal, due‘te,the prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. Whensthe load current
returns to normal, the LTM begins to reset; and
after about 10 minutes'it has reset fully, so that
next Long Delay trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removingthe Rating Plug (See Figures 1 and 6),
and lastly moving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE’ connection. (You can enable the LTM
function again any time you wish by moving the
LTM jumper back to its original “ACTIVE” con-

nection.)
Rating Plug Cavity — Rating Plug Cavity
T i N e
.
logee [ld Nllegee (L.
7 <> © |Hcre 7 © |ipcre
3 o45CK1 r kcrt
© 00 0 00 |
NS S| I NS S—
Standard from Factory “I'TM Inactive’” —————
“LTM Active”

Fig. 4.2.1 Long Time Memory “LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

2) There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is setand
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: I, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or It response.
The shape selected depends on the type of selective
coordination chosen. The 12t response will provide a

longer time delay in the low-end of the short delay current
range than will the flat response.

JA Available Settings
A Avaran’e >ettings
Short Delay }— 2,253, 4,
Setting 5.6.5:. S
E x Iy ILn Mugiples of
\ ong Delay Setting
“\\ e i)
S1 and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three I°t)(.1*, .3%, .5*

sec.) response time delay setting§'are available. The 1t
response settings are identified by the suffix asterisk (*)

that appears in the viewing window. The 12t response is
applicable to currents less than eight (8) times I, the

Long Delay Setting. Foreurrents greater than 8 times I,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There are eighty(8) available Instantaneous Current Set-
tings, as illustrated in Fig. 4.5. Six settings are in the
range from,2,to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,,). The values
that “M1” and “M2” have depend upon the type of €ircuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current Setting

For types LS and LSG trip units, please,see Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous), for available fast-acting high
short-circuit protection.

4.8 Ground Fault Current,Setting

The eight (8) Ground Fault Current Settings are labeled
with the code lettefs A2 through “K” (except there are no
“G” or “I" settings)y as illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(In), the rating plug value, but cannot exceed 1200 A. The
specific GroundGurrent Settings for each letter are listed
in Table fyand“en the applicable Time-Current curve for
the breaker:

r
R
A Sho.* Delay
‘”—L,?.:—g‘: Time
! : Sec.
%)
=
]"j Availab: * Settings
d Avarlab * oetiings
I.2 E— 1,23, 5
¢ 1 Seconds wi h
}( —'Li—} : Flat Respon: e
Co o= ~
1
o
|
I 12t Shape
! Returns to Flat
| Response at Curre s
fj " _ Higher than 8 x /.
HE 3 1
|“'J \7\ T
N
S W] seconds wi
< :_;3 12t Shape
*"In Viewing Window | m
Indicates 11
12t Shape l wJ
8xl/,

Fig. 4.4 Short Delay Time Settings

Eil°N
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~ h Available Settings
L 2,25, 3,4,
| - 5.6, My, M,

|

|

) |
Setting Inst. | .

|

|

|

E] x| In Muitiples of
n RAating Plu“g
mperes (l,)
® ;O  ___3

M1 and M2 Values are Specified on Rating Plug

Fig. 4.5

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without
the APM it may appear as if the trip unit does not
respond until the current is well above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Instantaneous Current Settings

TABLE 1 - GROUND FAULT CURRENT SETTINGS
GROUND FAULT CURRENT SETTINGS
(AMPERES)®
A B c D E F H K

100 25 30 35 40 50 60 75 100
200 50 60 70 80 100 120 150 200
) 250 63 75 88 100 125 150 188 250
£ 300 75 90 105 120 150 180 225 300
g 400 100 120 140 160 200 240 300 400
E 600 150 180 210 240 300 360 450 600
02- 630 158 189 221 252 315 378 473 630
< 800 200 240 280 320 400 480 600 800
g 1000 250 300 350 400 500 600 750 1000
E’ 1200 300 360 420 480 600 720 900 1200
g 1250 312 375 438 500 625 750 938 1200
E 1600 400 480 560 640 800 960 1200 1200
o | 2000 500 600 700 800 1000 1200 1200 1200
8 2400 600 720 840 960 1200 1200 1200 1200
2 2500 625 750 875 1000 1200 1200 1200 1200
"3 3000/3150 750 900 1050 1200 1200 1200 1200 1200
& 3200 800 960 1120 1200 1200 1200 1200 1200
4000 1000 1200 1200 1200 1200 1200 1200 1200
5000 1200 1200 1200 1200 1200 1200 1200 1200

AvailablefSettings

Gnd-Fault

Setting A.B.C'D

[€] x'n E. B, K

@ Specific Values

Givemen Circuit
Breaker Time-Current
Curvie and in Table 1

Fig. 4.6 Ground Fault Current Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground
Fault curve shapes, i.e., fixed time (flat) or 1%t response.
The shape selected depends on the type of selective

coordination chosen. The It response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three It (.1*, .3*, 5*

sec.) response time delay settings are available. The 12t
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (I,). For cur-
rents greater than 0.625 x |, the 1%t response reverts to
the flat response.

Effective May 1997
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Gnd Fault
Time

E] Sec.

Available Settings

1,23 45

Seconds with
Flat Response

1t Shape

| Returns to Flat
Response at
N Approximately
l’\ . 0.625 I,
!

S 77T 1%, 3%, 5*
~
~_ I .
N | I§te%?1nds with
NS T ape

""" In Viewing Window
Indicates
12t Shape

Fig. 4.7 Ground Fault Time Delay Settings
Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST/OR\PERFORM
MAINTENANCE ON EQUIPMENT WHILE\IT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL)INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND DISCONNECT THE
CIRCUIT BREAKER BEFORE'RERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1 andy5,an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation without actually tripping the circuit breaker.

Available "“Test Amps'’ Settings

Breaker Trips
At 6T and GFT

® "6T” =Phase Current Test at
6xl, and TRIPS breaker;
“1,2,3,80r 10" x In=Phase

Test Amps
Current Test - No%reaker
TRIP;

‘CD x I

z “GFT" =Ground Current Test
and TRIPSbreaker;
"GF" = Ground Cirrent Test -
NO‘breakenTRIP,
See Section 5.4.3 for inser-
vice test tripjplimitations.

Test ® O

Trip

Reset® o

® Push, thenrelease Trip Reset
button/to reset Trip Unit.

J Required following all

Unit
Status

automatictrip and test
operations.

@ Push, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral(Test Panel (Lower Right Corner of Trip

Unit)

4\ cAuTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS*WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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 ATEST BENCH.

To preserve the primary protection function of the trip
unit, all in-service testing under “Trip” or “No-Trip” condi-
tions are only performed atload current values no greater
than 50% of the Long Delay Current Setting, /. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of /., will not be executed by the trip
unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

F:l-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 3, 6T, 8 and 10X I,) are available for testing the
phase elements of the trip unit, and two (GF, GFT) are
provided for testing the ground elements.

A\ cauTioN

A SETTING OF EITHER 6T OR GFT WILL TRIP,THE
CIRCUIT BREAKER. (SEE SECTION 5.4.3(BELOW.)

For any combination of the phase protection settings, an
appropriate “No Trip” condition can be s€etto test the long
time, short time and instantaneoustrip settings without
tripping the circuit breaker.

In the “GF” test position, the levelof test current based on
I, is adequate to demonstratesthe‘operating condition of
the trip unit without tripping the cireuit breaker. This is a
functional check only, not.a,calibration.

5.4 Conducting Tests

1) Before starting any, test sequence, check the
Unit Status (Green,LED) in the lower right corner of
the trip unit(SeefFigs. 1 and 5) to be sure it is blink-
ing on and off‘about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the WUnit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you have one already, check to see that it is con-
nected correctly.

2) \ Ifthe circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10%fof the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on andoff (indicating
that there is enough current flowing to pro-
vide the power (necéssary to operate the
trip unit). In'the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously,ithere is NOT enough cur-
rent flowing to power the trip unit; and
an APM{(See Fig. 7) should be installed
before proceeding with the test.
the“eurrent is not more than 50% of the
Long Delay Current Setting (/,); because
the'trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

and b)

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10,x I,, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3.  Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note: Due=
ing the long delay tests the Long Delay LED
flashes “RED”.

4. Resetthe trip unit by depressing and releasing/the
“Trip Reset” pushbutton. All LEDs lightedby'the
“No Trip” test action should turn “ORF".

Should an actual overload or fault condition* oceur during
an in-service, “No Trip Test” sequence, theprotection
function will override the test function, @nd thevcircuit
breaker will trip automatically in accérdance®with the
actual Time-Current settings.

Note: The “Trip Reset” pushbuttonmay be
depressed at any time. However, should a test
already be in progress, the test would be aborted.

A test initiated via the integral test panel may be aborted
at any time by depressing,thefTrip Reset’ pushbutton.

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: Intheevent it is decided to perform a
“BreakeriIrip“Test” while load current is flowing,
make Sure the circuit breaker is carrying no more
than50% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to/Test
itself, when the load current exceeds 50% of 1)

2. Placethe “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 6§ or GFT.

3. Depress the black “Test” pushbutton.(See Fig. 5)
and release it - the test is inhitiated'when the push-
button is released.

4.  Should any of the variousg protection settings be
less than the selected flest Amps” value, the circuit
breaker will trip and the CED related to that function
will light “RED”.

5. Reset the trip unit by'depressing and releasing the
“Trip Reset” pushbutton (See Fig. 5). All LEDs
lighted by the 7T¥ip” test action should turn “OFF”.

6.0 BATTERY\(INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip umit.

As’'indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the'Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN" LED as shown in Fig. 6. If the battery check
LED does not light “"GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

E:T-N
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Note: The battery can be replaced at any time, even obtained from the following companies under their type
while the circuit breaker is in service, without affect- designation indicated:
ipg the opgration of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Elmsford, N.Y. 10523
CARE SHOULD BE EXERCISED WHEN REPLACING gg’;?ﬁ%"madway DL 1/3N
A BATTERY TO INSURE THAT THE CORRECT Tarrvtown. N.Y. 10591
POLARITIES ARE OBSERVED. POLARITY MARK- (91 4},) 591_’70'0(')
INGS ARE SHOWN ON THE RATING PLUG WHEN _
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Electric Ine; CR1/3N
FIG. 6. Battery Division

200 Riser Road

The replacement battery should be the same type or Little Feriym.J. 07643

equivalent. Acceptable 3.0 volt lithium batteries may be

Values fer Rating Pl
Short Delay $1 and S2 ingPlugBetention Screw

instantaneous M1 and M2 o tan 10
Settings RemoviBatied

Rating Plug s for Type
DS Circuit Breakers Only

Battery Removat Tab

Rating Plugs for R-Frame
and SPB Breakers are
Simnilar

Battery
Rating

Plug
identification

“Battery Hinged
Check"” Cover
Pushibutten
Battery “OK " if LED,
Lights ~GREEN “when
“Battery Check® Button is Pushed

Polarity
Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector (Fits,into Keyed Cavity
in Top Right Corngr of Trip'Unit. See Fig. 1)

Cuter-Hammer ﬁzﬁ”i Dutgat
Auxitialy For tise Dy With
Power Tepe Tigirip AME
Moduie Jnits

BE PR

Plug for 120 Vac Receptacie

Fig. 7% Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a current
value (l,), less than the full frame rating, to be the basis
for the coordination of the circuit breaker’s protectiof
functions, without affecting its short-circuit current ‘capa-
bility. For the Digitrip 510 trip unit this is impleméntedby
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breaker,instruétions
(listed in Section 9.0 below) to determineafthis applies to
your circuit breaker).

The (Current) Sensor Rating (wheré“applicable) is the
maximum RMS current the circuit breakercan carry with
the specified current sensors installed®Fhe Sensor Rat-
ing can be the same or less than the{fFrame Rating, but
not greater.

The Rating Plug (SeefFig.s#) fits'into a special cavity to
complete the trip unit (S8eé Fig4T1). Rating plugs have two
current ratings listed on their/covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applicas
ble),

and 2) "I, (Rated I) =" current value.

This latter value, (I,) is the basis for the trip uniticurrent
settings:

1) The Instantaneous,and.Gfound Current
Settings (if provided)tare multiples of (l,)
(See Sections 4.6/and 4:8)

2) The Long Delay Current Setting, /,, is a
multiple of (I,)-‘kongsDelay Current Setting
= I,= LD x {l)). (See Section 4.2)

3) The Shoft'Delay Current Setting (if pro-
vided) is\indirectly dependent upon (Iy),
becatse it'is a multiple of I, which in turn
is amultiple of (l,,).

Short Delay Current Setting =SD x I,
=S8D x LD x (1)
(SeexSection 4.4)

RatingiPlugs for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAuTiON

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

Eil-N
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APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000,Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone Selective Interlocking.
(standard timeé delay‘coordination is used)

Fault 3
The branch breaker will trip clearing the fault in
0.1s.

Fault 2
The feedenbreaker will trip clearing the fault in
0.3s.

Fauit. 1
Thebreaker will trip clearing the fault in 0.5 s.

CASE 2:xThere is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG Noq14
to AWG No. 20.
| — C Route Zone Interlocking wiring sepa-
3200 A ) Main Z1 rate from power conductors.
DO NOT GROUND any Zone Interlock
- .
GO Wiring.
0.5 Sec —-— . E .
_— T 1200A (S A2: The maximum distance between first
i and last zone is 250 feet (110 m).
E, 1)/,\;,0 A ) Feeder e A3: A Maxirpum of 20/breakers may be con-
< — nected in parallel‘inone Zone.
22
0.3 Sec —_—
S — 400A GO Legend
/\# Gl
o~ =Common (Ungrounded)
] 2 200 A ) Branch C
N SO |= Short Delay Output Signal
L—4 ¢ to Higher Level Zone
| st |= Short Delay Input Signal
0.1 Sec Z3 from Lower Level Zone
100 A Gcol= Ground Output Signal
—— to Higher Level Zone
Go— Gl = Ground input Signal
2 Gl from Lower Level Zone
[ =4 e
N3
= Fauit at Location 2
2

Fig. A.1 Typical Zone Interlocking (Ground Fault Pro-

tection)
M2
[
SO
S
T 0.5 Sec
| C |
S0
S
1N4004 —
L
F F12 D1 | 03Sec F21 F22 F23
C C c c [
SO SO SO SO SO
sl S| st SI Si
0.1Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2 {lypieal Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay
Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject to.terms
and conditions outlined in appropriate Cutler-Hammer
Inc. selling policies or other contractual agreement
between the parties. This literature is not intendedyto and
does not enlarge or add to any such coniract/ The sole
source governing the rights and remedies of any
purchaser of this equipment is thedontract between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSEBR, .OR IMPLIED,
INCLUDING WARRANTIES OF FITNESS FOR A
PARTICULAR PURPOSE OR*"MEREGHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE'MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS CONTAINED HEREIN. In no event will
Cutler-Hammer Inc. be,responsible to the purchaser or
user in contract{” inytort (including negligence), strict
liability or otherwisg for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited to,damage or loss of use of equipment, plant
or powepsystem, cost of capital, loss of power, additional
expenses in the use of existing power facilities, or claims
against theypurchaser or user by its customers resulting
fromwtheWdse of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CCI
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Cutler-Hammer

Instructions for Digitrip RMS 510 Trip Unit
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DO NOT ATTEMPT TOINSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM:CONTACT WITH ENERGIZED EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS\EOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE FOR THE MISAPPLICATION OR MISINSTAL-
LATION'OF ITS PRODUCTS.

It is strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSl trip units
can be applied on 3-pole or 4-pole circuit breakerssfor
protection of the neutral circuit, /IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) on thejface of the trip unit
light “Red” to indicate the reason(for/an automatic trip
operation. The battery in the rating plug maintains the
reason for trip indication following an automatic trip oper-
ation, until the “TRIP RESEI" button is pushed.

Protection Types Refer to
Figure The “Green” LED in.thellewer right corner “blinks” to indi-
Long Time/Instantaneous L 21 cate the trip unit i§ operating normally. The battery in the
Long Time/Short Time LS* 292 rating plug is “OK” if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery check? button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 24 Section®):
Long Time/Short Time/Ground LSG 25 . . . . .
Long Time/Short Time/Instantaneous/ LSIG 2.6 NOte' The,D'g't"p RMS 510 provides all of its protec-
Ground tion functions regardless of the status of the battery.
The battery serves only to maintain the indication of
thereason for automatic trip.
Keyed Receptacie for
Auxiliary Power Module
nnector (See Sec;7)
Circuit =0
Breaker -
Assembly
Cell
L.ocation Reference
D@ Rating Plug
-{See'Sec. 8}
LED's fight
YRED" to indicate ..,
cause'of trip &0 Push Button to
/Reset Trip Unit
Time-Current Curve ..
for Phase Protection. ™
Time-Curfent Cutve . , Trip Unit
for Ground ; FuOperational
Protection Status
"Blinking
View Green=0K
Séttings ..,
in Window
Desired Values with Rotary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

F:I-N
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Fig. 2.1

Long Time/Instantaneous Protection (L1) Fig. 2.3 Long Time/Short Time/Instantaneous
Protection (LSI)

Beughur THES
AT 8T
Yoot Aomyps
i

®
lent . -

Yeip
Resst

Dvperide | - RGN

Eigr2.2 Long Time/Short Time Protection (LS)

Fig. 2.4 Long Time/Instantaneous/Ground Protection
(LIG)

Effective May 1997
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (SeefSec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by theyUndérwrit-
ers Laboratories, Inc.® Under UL File E7819, for Use in

types DS, DSL, SPB and Series C® R-Frame @ircuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510 trip unit is\designed for use in
industrial circuit breaker environments where the ambient
temperatures can range‘ffom -20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the trippingffunction is not compromised due to an
over-temperature ‘condition, the Digitrip RMS 510 micro-
computer chip*has a built-in over-temperature protection
feature, factory'set to trip the breaker if the chip tempera-
ture exceeds\95 C. If over-temperature is the reason for
the trip, the Long Delay Time LED will light “RED”.

Figl2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F:T-N
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Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or DifechTrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, on theyface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated in Figs.2.1-2.6,
each LED is strategically located in theyelated segment
of the time-current curve depicted on‘the face of the trip
unit. The reason for trip is identifiédby the segment of the
time-current curve where the LED is'lighted “RED”. Fol-
lowing an automatic trip operation,the back-up battery,
continues to supply power to the LEDs as indicated in
Figs. 3 and 6. To check the,status of the battery, see Sec-
tion 6.

Push the “Trip Réset™button shown in Fig. 1, to turn “Off”
the LEDs followings trip‘operation.

A green colorediLED,@as shown in Fig. 1, indicates the
operational status ofthe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “On” and “Off” once each second, to indicate the trip
unitissenergized and operating properly.

Note;lfithe LED is steadily “GREEN”, i.e. not flash-
ing, the trip unit is not ready.

3.3 Test/Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(Foralypes LS and LSG trip units only.)

Whenythe Digitrip RMS 510 Trip Unit is not equipped with
amadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (I,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]” position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED".

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is availx
able (see Fig. 3) for Digitrip RMS Trip Units having Shost
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping for
faults within the breaker’s zone of protection, and yet also
provides positive coordination among all breakers in the
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of the’system only.
When Zone Interlocking is enabled, a fault'within the
breaker's zone of protection will cause the,RMS DIG-
ITRIP trip unit to:
a) Trip the affected breaker instantaneously,
and at the same time
b) Send a signalito upstream RMS DIGITRIP
trip units tofrestrain from tripping immedi-
ately. Therestraining signal causes the
upstreamybréakers to follow their set coor-
dination times, so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output terminals‘ef the downstream breaker’s trip unit to
the input terminals.of the upstream breaker’s trip unit. For
specific instriietions see the applicable connection dia-
grams for your breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

A CAUTION

IF ZONE INTERLOCKING IS NOT TO'BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONE INTERLOCKING TERMINALS
MUST BE CONNECTEB:WITHUJUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER (SEE'SECTION 9.0), SO THE TIME-
DELAY SETTINGS WILL PROVIDE THE INTENDED
COORDINATION.

For an examplelof hew Zone Selective Interlocking may
be used, See"Appendix A.

4.0 PROTECTION SETTINGS

4.1sGeneral

Priof to/placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (l,). Instanta-
neous and ground current settings are defined in
multiples of (Ij).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

F:I-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “I,” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (I,).

Note: “J,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

L .

Long Delay Available Settings

Setting /, -
.5, .6, .7, 8,

[ In=1 85, .9, .95, 1

@ in Multiples of
Rating Piug
Amperes (i)

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settingsf
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds.
These settings are the total clearing times when'the cur-
rent value equals six (6) times /,.

allow for the fact that the load circuit temperature
is already higher than normal, dueitothe prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. Whensthe load current
returns to normal, the L'TM begins to reset; and
after about 10 minutesiit has reset fully, so that
next Long Delay trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removingithe Rating Plug (See Figures 1 and 6),
and lastly moving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE” connection. (You can enable the LTM
function again any time you wish by moving the
LTM jumper back to its original “ACTIVE” con-
nection.)

— Rating Plug Cavity Rating Plug Cavity
1 ‘L —I~F Y
ogoo || | &@@ oo L.
<:> (@) SCR2 O @) kCK2
ofCK bSCK 1
0 00 © 00 |]
S S | B NS
Standard from Factory “LTM Inactive'
“LTM Active”

l
~ Long Delay ~n i
:" ] Timse .
- ec- =
T (aa 6x/, \
® Available Settings
2,4:,7.10,
) 12,15, 20, 24
L.J Seconds at 6 Times
Long Delay Setting
(1)
e/,
Fig. 4.2 Long Delay Time Settings
Notes:

1) In addition tothe standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

Fig. 4.2.1 Long Time Memory “LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

2) There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times /, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: /, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or I?t response.
The shape selected depends on the type of selective
coordination chosen. The 1%t response will provide a

longer time delay in the low-end of the short delay current
range than will the flat response.

TN Available Settings
N V¥>”ﬁ A
Short Delay }-! §~ 2,25, 3,4,
Setting 5.6. 51 S,
@ I an Mugi;:les é)f
A ong DelaygSetting
S1 and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three I%{(.1*, .3*, .5*

sec.) response time delay settings are,available. The 2t
response settings are identified by the suffix asterisk (*)

that appears in the viewing windew. The 2t response is
applicable to currents Jess than eight (8) times I,, the

Long Delay Setting. Foreurrents greater than 8 times /,,
the 12t response reverts to the flat response.

Note: See also Section,3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There are eight\(8) available Instantaneous Current Set-
tings, as illustrated in Fig. 4.5. Six settings are in the
range frama2'to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,). The valués
that “M1” and “M2” have depend upon the type of Cireuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current,Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current Setting

Fortypes LS and LSG trip units, pleasesee Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous), fer available fast-acting high
short-circuit protection.

4.8 Ground Fault CurrentiSetting

The eight (8) Ground Fault Current Settings are labeled
with the code lettefs A%through “K” (except there are no
“G” or “I” settings); as illustrated in Fig. 4.6. In general,
the specific current,settings range from 0.25 to 1.0 times
(1), the rating plug value, but cannot exceed 1200 A. The
specifie Ground Current Settings for each letter are listed
in Table™hand ‘on the applicable Time-Current curve for
the breaker.

Es‘
rh .
[ =
e
E I D Sho.* Delay
——rr— ) Time
‘ : Sec.
-0
5 o
][’_ Availabs * Settings
[ —r A.2.3.4.5
fh - :~: Seconds wi h
112}
IA—L i Flat Respon: e
{_ e
0
e}
a
=
lj 12t Shape
! Returns to Flat
| Response at Curre 1ts
A - _ Higher than 8 x I,
L IONT I3
S ™Moo, 3e, 5
NN [
< Ly Seconds with
s v\:‘:'} -——J- 12t Shape
=
*”In Viewing Window | (]
Indicates 1
12t Shape | wJ
8x/,

Fig. 4.4 Short Delay Time Settings
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f\; | Available Settings
1!

I. - H 2.25,3,4,
| La 5,6, My, M;

|
|
Setting | I
errg Inst : - In Multiples of
I g
|

@ xIn Rating Plu(g )
Amperes (I
® S R N

M1 and M2 Values are Specified on Rating Plug

TABLE 1 - GROUND FAULT CURRENT SETTINGS

GROUND FAULT CURRENT SETTINGS

Fig. 4.5

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without
the APM it may appear as if the trip unit does not
respond until the current is well above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Instantaneous Current Settings

(AMPERES)®
A B c D E F H K

100 25 30 35 40 50 60 75 100

200 50 60 70 80 100 120 150 200

) 250 63 75 88 100 125 150 188 250
£ 300 75 90 105 120 150 180 225 300
g 400 100 120 140 160 200 240 300 400
E:J 600 150 180 210 240 300 360 450 600
% 630 158 189 221 252 315 378 473 630
< 800 200 240 280 320 400 480 600 800
g 1000 250 300. 350 400 500 600 750 1000
i 1200 300 360 420 480 600 720 900 1200
(ZD 1250 312 375 438 500 625 750 938 1200
E 1600 400 480 560 640 800 960 1200 1200
o 2000 500 600 700 800 1000 1200 1200 1200
B 2400 600 720 840 960 1200 1200 1200 1200
2' 2500 625 750 875 1000 1200 1200 1200 1200
(.|_IJ 3000/3150: 750 900 1050 1200 1200 1200 1200 1200
= 3200 800 960 1120 1200 1200 1200 1200 1200
4000 1000 1200 1200 1200 1200 1200 1200 1200

5000 1200 1200 1200 1200 1200 1200 1200 1200

Available“Settings

Gnd-Fault

Setting A B, C O

€] x'n E4FH. K

e Specific Malues

Givengon Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Current Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or I?t response.
The shape selected depends on the type of selective

coordination chosen. The [t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three %t (.1*, .3*, 5*

sec.) response time delay settings are available. The 2t
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (l,,). For cur-
rents greater than 0.625 x I, the It response reverts to
the flat response.

Effective May 1997
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Gnd Fauit
Time

Sec.

Available Settings

1,.2,3 4 5

Seconds with
Flat Response

12t Shape
Returns to Flat
Response at
N Approximately
™~ 0.625 I,

N |'"_ A%, 3%, 5
~

~ : N o Seconds with
“**In Viewing Window ~~ >0 _ 2 2t Shape

Indicates ~
12t Shape -

Fig. 4.7 Ground Fault Time Delay Settings

Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TESTOR'PERFORM
MAINTENANCE ON EQUIPMENT WHILENT IS ENER-
GIZED. DEATH OR SEVERE PERSONALJNJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND DISCONNECT THE
CIRCUIT BREAKER BEFORE ' PERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1 andy§,an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation without actually tripping the circuit breaker.

Available “Test Amps'’ Settings

Breaker Trips
At 6T and GFT

@ “6T" =Phase Current Test at
6xl, and TRIPS breaker:
"1,2,3,80r 10" x |, =Phase

Test Amps
Current Test - Norl)reaker
TRIP;

® X

z “GFT” = Ground Current Test
and TRIPSreaker;

"GF" = Ground_Current Test -
NO‘GreakersTRIP,

See Section 5.4:3,for inser-
vice test tripilimitations.

Test ® O

Trip

Reset® o

® Push, then release Trip Reset
button/to reset Trip Unit.
Required following all
automatic trip and test

y, operations.

Unit
Status o

® Push, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral (Test Ranel (Lower Right Corner of Trip

Unit)
A CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS™WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, /. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of /., will not be executed by the trip

unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

E-T-N

Effective May 1997



I.L. 29-885B

Page 11

5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 3, 6T, 8 and 10X I,) are available for testing the
phase elements of the trip unit, and two (GF, GFT) are
provided for testing the ground elements.

A4\ cAauTion

A SETTING OF EITHER 6T OR GFT WILL TRIP\THE
CIRCUIT BREAKER. (SEE SECTION 5.4.3(BELOW.)

For any combination of the phase protection settings, an
appropriate “No Trip” condition can be set to test the long
time, short time and instantaneous trip settings without
tripping the circuit breaker.

In the “GF” test position, the level of test current based on
I, is adequate to demonstratesthe ‘operating condition of
the trip unit without tripping the circuit breaker. This is a
functional check only, notascalibration.

5.4 Conducting Tests

1)  Before starting any,test sequence, check the
Unit Status (GreemLED) in the lower right corner of
the trip unit(SeelFigs. 1 and 5) to be sure it is blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you,have one already, check to see that it is con-
nected correctly.

2)._\ If the circuit breaker is carrying current, check
for the following conditions:

a) the currentis not less than10%of the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and’off (indicating
that there is enough current flowing to pro-
vide the powernecessary to operate the
trip unit). In the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously,there is NOT enough cur-
rent flowing to power the trip unit; and
an APM{(See Fig. 7) should be installed
before proceeding with the test.

and b) the“eurrent is not more than 50% of the
Llong Delay Current Setting (/,); because
thetrip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

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

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10, x I,, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3. Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note; Durs
ing the long delay tests the Long Delay LED
flashes “RED".

4.  Reset the trip unit by depressing and releasing'the
“Trip Reset” pushbutton. All LEDs lightedfby the
“No Trip” test action should turn “OFF”.

Should an actual overload or fault condition oceur during
an in-service, “No Trip Test” sequence, the‘protection
function will override the test function, ‘and the’circuit
breaker will trip automatically in acgbrdance with the
actual Time-Current settings.

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

A test initiated via thélintegral tést panel may be aborted
at any time by depressingythe’Trip Reset” pushbutton.

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: Ind4he'event it is decided to perform a
“Breaker{Irip Test” while load current is flowing,
make ‘sure the circuit breaker is carrying no more
thans0% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of 1)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 61 or GFT.

3. Depress the black “Test” pushbitton,(See Fig. 5)
and release it - the test is initiated when the push-
button is released.

4. Should any of the various proteetion settings be
less than the selectedéTest Amps” value, the circuit
breaker will trip and,the CED related to that function
will light “RED”.

5. Reset the trip unit by'depressing and releasing the
“Trip Reset” pushbutton (See Fig. 5). All LEDs
lighted by the /Trip” test action should turn “OFF”.

6.0 BATTERY,(INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip dnit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the'Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN” LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance withits set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

Eil-N
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Note: The battery can be replaced at any time, even
while the circuit breaker is in service, without affect-
ing the operation of the circuit breaker or its protec-

tion function.
4\ cAuTION

CARE SHOULD BE EXERCISED WHEN REPLACING
A BATTERY TO INSURE THAT THE CORRECT
POLARITIES ARE OBSERVED. POLARITY MARK-
INGS ARE SHOWN ON THE RATING PLUG WHEN
THE HINGED COVER IS OPEN AS INDICATED IN
FIG. 6.

The replacement battery should be the same type or
equivalent. 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

South Broadway
Tarrytown, N.Y. 10591
(914) 591-7000

Sanyo Electrig, Ine:
Battery Division

200 Riser Road

Little FerryN.J. 07643

DL 1/3N

CR 1/3N

Values fer
Short eiay St.and S2

Ingtantaneous M1:and M2
Settings

Rating ¥

mgais for T
DS Circuit Breakers

nly

Pull Tab 10
Rating Plugs for B-Frame Removel@iatte
and SPR Breskers are
Similar

Rating
Plug
identificatien

“Hinged
Coves

“Battery
Check"

Pushbutton
Battery Qi if LED
Lights “GREEN’, when
“Rattery Check™ Button is Pushed

Rating Plug Betention Sorew

Battery Removal Tab

Battery

Polarity
Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector (Fitsyinto Keyed Cavity

in Top Right Corner of Tgip Unit. See Fig. 1)

Lt PRIAAPM
T2 tmput SO

Cuties-Hammey %ﬁc Gutpl
Ruxiligry For e Dy Witk
Powser Type Digitrip AME

Motule Yty

B EPRRAN

Plug for 120 Vac Receptacie

Figh7 7 Auxiliary Power Module

Effective May 1997

E.-T-N



Page 14

I.L. 29-885B

7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a current
value (l,), less than the full frame rating, to be the basis
for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current\capa-
bility. For the Digitrip 510 trip unit this is implenientediby
changing the Rating Plug (and/or Current Sensors;
where applicable - See your circuit breaker instru€tions
(listed in Section 9.0 below) to determinenif.this applies to
your circuit breaker).

The (Current) Sensor Rating (whefe applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors installed™The Sensor Rat-
ing can be the same or less thangthe Frame Rating, but
not greater.

The Rating Plug (Seé Figf6) fits’into a special cavity to
complete the trip unit(See Figf1). Rating plugs have two
current ratings listed on theif'covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I,(Rated l) =" current value.

This latter value, (I,)) is the basis for the trip unit,current
settings:

1) The Instantaneous,and.Ground Current
Settings (if providedhare multiples of (l,)
(See Sections 4.6and 418)

2) The Long DelayCyrrent Setting, /,, is a
multiple of (I,)Akong'Delay Current Setting
= I.= LD x4(l,). (See Section 4.2)

3) The Shgrt'®elay Current Setting (if pro-
vided)dis, indirectly dependent upon (l,,),
because itis a multiple of /,, which in turn
is @ multiple of (I,).

Short Delay Current Setting = SD x |/,

=SD x LD x (I,).
(SeeySection 4.4)

Rating Plugs for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAuTiON

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of
plug.

FiT-N
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I.L. 29C714 Master Connection Diagram for{Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000.,Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone Selective Interlocking.
(standard timeé delay'coordination is used)

Fault 3
The branch breaker will trip clearing the fault in
0.1s.

Fault 2
The feedembreaker will trip clearing the fault in
03¢

Fauit. 1
Thebreaker will trip clearing the fault in 0.5 s.

CASE 2:x.There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the faultin 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1.
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG Nog14

to AWG No. 20.
[ —1 ¢ Route Zone Interlocking wiring sepa-
32004 ) Main z1 rate from power conductors.
DO NOT GROUND any Zone Interlock
GO Wiring.
—_— ?ésogeAc Gl A2: The maximum distance between first

and last zone is 250 feet (110 m).

E, , Feeder ra A3: A Maximum of20'breakers may be con-
N 1 |2 nected in parallelin one Zone.

|

0.3 Sec —

- 400A GoH— Legend

Gl

Lenemend

C | =Common (Ungrounded)

Branch

£
/} 0.1 Sec L—{

Fig. A.1 Typical Zone Interlocking (Ground Fault Pro

Zone 2
N

SO |= Short Delay Output Signal
to Higher Level Zone

sl |= Short Delay Input Signal
Z3 from Lower Level Zone
Gcol= Ground Output Signal
L__ to Higher Level Zone
Gl |- Ground Input Signal

from Lower Level Zone

/{Fau!t at Location 2

2

4

2]8] [ -]

Zone 3

tection)
M2
C
SO
S
T 05 Sec
 C
S0
sl
1N4004 —
S
F11 F12 D1 0.3 Sec F21 F22 F23
] — e
C [ o '5% C
SO SO SO SO
St S| S| | SI ] S|
] —
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2 /Slypical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay
Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject to terms
and conditions outlined in appropriate Cutler-Hammer
Inc. selling policies or other contractual agreement
between the parties. This literature is not intendedyto and
does not enlarge or add to any such contract.fThe sole
source governing the rights and remedies“of any
purchaser of this equipment is the gontract,between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSED, OR IMPLIED,
INCLUDING WARRANTIES OF, FITNESS FOR A
PARTICULAR PURPOSE OR*MERGHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS GONTAINED HEREIN. In no event will
Cutler-Hammer Inc. be,responsible to the purchaser or
user in contractg inhtort” (including negligence), strict
liability or otherwiseffon any special, indirect, incidental or
consequential’damage or loss whatsoever, including but
not limited to'damage or loss of use of equipment, plant
or power system, cost of capital, loss of power, additional
expenses.in theruse of existing power facilities, or claims
against the'purchaser or user by its customers resulting
fromsthe“use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CCI
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A\ WARNING

DO NOT ATTEMPT TO INSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM:CONFACT WITH ENERGIZED EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS\FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE ‘FOR THE MISAPPLICATION OR MISINSTAL-
LATION\OF ITS PRODUCTS.

It is"strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396

SPB
Series C® R-Frame

(412) 937-6029
(412) 937-6490

(412) 937-6396
(412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) on/thesface of the trip unit
light “Red” to indicate the reason,for an automatic trip
operation. The battery in,the rating plug maintains the
reason for trip indication follewing an automatic trip oper-
ation, until the “TRIP(RESET” button is pushed.

Protection Types Refer to
Figure The “Green” LED.in, theylower right corner “blinks” to indi-
Long Time/lnstantaneous LI* 21 cate the t”p un|t |S Operatlng nOI’mally The battery |n the
Long Time/Short Time LS* 2.2 rating plug is¥OK"if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LS 2.3 “battery check” button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 2.4 Section 6%):
Long Time/Short Time/Ground LSG 25 . ¥, . .
Long Time/Short Time/Instantaneous/ LSIG 26 Note:The Digitrip RMS 510 provides all of its protec-
Ground tion functions regardless of the status of the battery.
The battery serves only to maintain the indication of
the reason for automatic trip.
Keyed Receptacie for
iliary Power Module
ctor (See Sec. 7)
Circuit
Breaker v
Assembly ~  ie
Cell
Location Reference
DS Rating Plug
{See Sec. 8}
LED's fight
"RED" to indicate
cause of trip i Push Button to
Reset Trip Unit
Time-Current/Curve .. o
for Phase Protegtion /°
Time-Current.Curve . . Trip Unit
for:Ground A Operational
Protection Status
“Blinking
View Green"=0K
Settings .
in Window :
SPB Rating Plug
Desired Values.with Rotary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

EiT-N
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Fig. 2.1 Long Time/Instantaneous Protection (L) Fig. 2.3 Long Time/Short Time/Instantaneous
Protection (LSI)

173 K Lithigns Battery Ouly
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Time
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Fig.2.2 Long Time/Short Time Protection (LS) Fig. 2.4 Long Time/Instantaneous/Ground Protection
(LiGg)
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Laiateg Number

143 K Lithjum Batery Baly
WA Waedih

Brewknr Trigs
ATET&BFT.

Taek Ry

g, Fault
Time

-
°

Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (Seé Sec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” by,the, Underwrit-
ers Laboratories, Inc.®? Under UL File E7819, for'use in

types DS, DSL, SPB and Series C® R-Frame'eircuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510 tfip unitiis,designed for use in
industrial circuit breaker environments where the ambient
temperatures can rangeffrom¢20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the tripping, function is not compromised due to an
over-temperature,condition, the Digitrip RMS 510 micro-
computenchipyhas a built-in over-temperature protection
feature, factory‘set to trip the breaker if the chip tempera-
ture exeeeds 95 C. If over-temperature is the reason for
thedtrip, the Long Delay Time LED will light “RED”.

Figa26 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

EiT-N
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CLINE - UPPER )

ensors

Custom Designed

Auxitiary Power Modute Input
“When Usea) Sec Scation 7

Integrated Circuit

SRRE+" Chip

Fig. 3

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or Difeet, Trip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, on the,face of
the trip unit, light “RED” to indicate the reasan for any
automatic trip operation. As indicated jf Figs#2:1-2.6,
each LED is strategically locatedn the,relaied segment
of the time-current curve depicted.omthe face of the trip
unit. The reasonfortrip is ideptified by the segment of the
time-current curve where the LED is'lighted “RED”. Fol-
lowing an automatic trip operationjthe back-up battery,
continues to supply power to the \LEDs as indicated in
Figs. 3 and 6. To check the,status of the battery, see Sec-
tion 6.

Push the “Trip Resetbutten shown in Fig. 1, to turn “Off”
the LEDs followingéa triptoperation.

A green colored/LED4as shown in Fig. 1, indicates the
operational status‘@fthe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “@n” and “Off” once each second, to indicate the trip
unitds,energized and operating properly.

Note: If the LED is steadily “GREEN", i.e. not flash-
ing, the trip unit is not ready.

Digitrip RMS 510 Block Diagram with Breaker Interface

3.3 Test Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(For, Jypes LS and LSG trip units only.)

When,the Digitrip RMS 510 Trip Unit is not equipped with
amadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (Ip,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “{BLANK]’ position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED”.

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having Shert
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping for
faults within the breaker’s zone of protection, and,yet also
provides positive coordination among all breakers inthe
system (mains, ties, feeders and downstream breakers)
to limit the outage to the affected part of the system only.
When Zone Interlocking is enabled, a faultwithin the
breaker’s zone of protection will cause the BMS DIG-
ITRIP trip unit to:

a) Trip the affected breaker instantaneously,
and at the sameftime

b) Send a sighal toudpstream RMS DIGITRIP
trip unitsfto restrain from tripping immedi-
ately. Tihe regstraining signal causes the
upstreamareakers to follow their set coor-
dination times; so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal reguires only a single pair of wires from the
output terminals,of the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specificlinstructions see the applicable connection dia-
gramsxforiyour breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault'current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

A\ cauTioN

IF ZONE INTERLOCKING IS'NOT TO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONEIINTERLOCKING TERMINALS
MUST BE CONNECTED WITH JUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKERJ(SEENSECTION 9.0), SO THE TIME-
DELAY SETTINGS/WILL PROVIDE THE INTENDED
COORDINATION.

For an example ofthow Zone Selective Interlocking may
be used;'See"Appendix A.

4.0 PROTECTION SETTINGS

41General

Prior to placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (I,). Instanta-
neous and ground current settings are defined in
multiples of (Iy).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

F:1-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
ilustrated in Fig. 4.1. Each setting, called “I,” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (ly).

Note: “I.” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

L4 ’

Long Delay Available Settings
Setting /,
D:] 5, .6, .7, .8,
X In = Ir 85,.9,.95,1
@ In Multiples of
Rating Plug
Amperes (I}

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settingsf
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds,
These settings are the total clearing times whep'the cur-
rent value equals six (6) times I,

i

Long Delay |~\| |

! 3 Time Ly
1= Sec-  |=y '
at 6x/,
® Available Settings
2,4:7,10,
) ! 12,15, 20, 24
LJ Seconds at 6 Times
3 Long Delay Setting

(]

6x1,

allow for the fact that the load circuit temperature
is already higher than normal, dueitosthe prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. Whenithe load current
returns to normal, the ETM begins to reset; and
after about 10 minutesiit has reset fully, so that
next Long Delaytrip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removingithe Rating Plug (See Figures 1 and 6),
and Jastly moving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE” connection. (You can enable the LTM
function again any time you wish by moving the
LTM)jumper back to its original “ACTIVE” con-
nection.)

}

Rating Plug Cavity Rating Plug Cavity

. L qmrene ety

1

&@@@@ i loooo i
5o Tl OESS IE

CK1

[+ 8}

0 00 0 00 ‘f
B [ 1l
Standard from Factory “LLTM Inactive” -

“LTM Active”

Fig. 4.2 Long Delay Time Settings
Notes:

1) In addition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

Fig.

2)

4.2.1 Long Time Memory ‘LTM’ Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is setand
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times /, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: /, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or It response.
The shape selected depends on the type of selective
coordination chosen. The 1% response will provide a

longer time delay in the low-end of the short delay current
range than will the flat response.

2> Available Settingg
Short Delay ﬁ 2N 2, 25, 3, 4.
Setting C £ e 5.6. S, S;
i O 5>
(5] ¥ In Multiples of

Long Delay Setting
r

S1 and S2 Values are Specified on Rating Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three 2t (.1*, .3*, .5*

sec.) response time delay settifgs’are available. The I°t
response settings are idenitified\by the suffix asterisk (*)

that appears in the viewing window. The 1°t response is
applicable to currentgflessihan, eight (8) times /,, the

Long Delay Setting. Foricurrefts greater than 8 times /,,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There arexeight (8) available Instantaneous Current Set-
tings, asillustrated in Fig. 4.5. Six settings are in the
rangefrom 2 to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,). The valGes
that “M1” and “M2” have depend upon the type ofteircuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current'Setting

For types LS and LSG trip unitsgplease see Sections 3.4
DIScriminator (Making Current Rélease) and 3.5 OVER-
RIDE (Fixed Instantaneous)yfor available fast-acting high
short-circuit protection.

4.8 Ground Fault Cufrent Setting

The eight (8) Ground Fault Current Settings are labeled
with the code letters *A” through “K” (except there are no
“G” or “I" sefttings),(as illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(In), thefrating plugvalue, but cannot exceed 1200 A. The
specific,Ground Current Settings for each letter are listed
in Tableyl, andvon the applicable Time-Current curve for
the breaker!

E\
i
A
- NN Sho.* Dela
E—%ﬂ Time v
|
f II Sec.
%
E
r 1 Availab * Settings
" ovaram Toee?
L — 1,23+ 5
[% 11 :~‘| Seconds wi h
:j o7 Flat Respon: e
Loz
0
oo}
A
[:] 2t Shape
! Returns to Flat
| Response at Curre 1ts
f:: a _ Higher than 8 x /,
) \\‘ T _3
'\'i:\:j | Mo s
<oa | L Seconds with
NS \:‘:3 — 12t Shape
"#”In Viewing Window | - ()
Indicates 1
1t Shape | (W]
8x1/,

Fig. 4.4 Short Delay Time Settings
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TABLE 1 - GROUND FAULT CURRENT SETTINGS
If“.’ e Available Settings
! - GROUND FAULT CURRENT SETTINGS
| l LT 'i 2.25.3,4, (AMPERES)®
4 Py 5, 6, My, M;
Setting Inst. | | A B c D E F H K
| - In Multiples of
(6]xn | Rating Plug 100 25 30 35 40 50 60 75| 100
Q ! Amperes (Ip) 200 50 60 70 go[ 10| 120] 1s0] 200
I._ —_—-— ) 250 63 75 88 100 125 150 188 250
M1 and M2 Values are Specified on Rating Plug = 300 s % 105 )20 150 180 225 300
m 400 100 120 140 160 200 240 300 400
3 - @ | e00 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings 2 o0 58| 189} 221| 22| 315] a78| 273 630
. . <
Note: For Testing Purposes Only: When using an o 200[T240| [ 7280] 920] 490| 480| 00| 800
. ) 1000 250 300 350 400 500 600 750 1000
external single phase cm:rent source tp test low level 2 200 T T T T ) B T
ground fault current settings, it is advisable to use @ [1250 12| ar5| 438| s00| 625] 750] 938] 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- £ |60 400f) 480| s60| 640 80O| 960[ 1200 1200
cially when the single phase current is low, without gl 900 600) 700f B0Of 1000 1200f 1200) 1200
. . . . 2
the APM it may appear as if the trip unit does not T §00| 720|840 960) 1200| 1200) 1200) 1200
. . 2‘ 2500 625 750 875 1000 1200 1200 1200 1200
resp'ond until the currer!t is well al?ove the se.t value, 2 300050 750] 900 70s0| 1200| 1200 1200] 1200] 1200
leading the tester to believe there is an error in the ENET 800| 960| 1120 1200 1200| 1200] 1200| 1200
trip unit when there is none. The reason this occurs 4000 1000| 1200{ 1200{ 1200 1200] 1200{ 1200 1200
is that the single phase test current is not a good 5200 1200] 1200] 1200 1200 1200 1200 1200] 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Gnd-Fault

Setting A B.C. DI

[E] x!n EFHK

@ Specific Values

Givenon Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Current Settings

@ Tolerances on settings are +10% ofvalues shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or 1%t response.
The shape selected depends on the type of selective

coordination chosen. The 12t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, .5 sec.) and three 1%t (.1*, .3*, .5*

sec.) response time delay settings are available. The 1%
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 2t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (l,). For cur-
rents greater than 0.625 x |, the 1%t response reverts to
the flat response.

Effective May 1997
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\
AY
‘. Gnd Fault
\ v Time
Sec.
® ©
~
|1
po|
| : Available Settings
|
1..2,3 4,5

r’\‘ 1_ - —l Seconds with
| Flat Response
e
|

12t Shape

Returns to Flat
Response at
’ Approximately
l’\, 0.625 1
1

-1 n
S~ 7T 1%, 3*, 5*
RN | A%,.3%,
l\: S Seconds with
“*In Viewing Window ~~ > _ - It Shape
~

Indicates
12t Shape

~

Fig. 4.7 Ground Fault Time Delay Settings
Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR,PERFORM
MAINTENANCE ON EQUIPMENT WHILE,IT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT AND‘DISCONNECT THE
CIRCUIT BREAKER BEFORE'RERFORMING MAINTE-
NANCE OR TESTS!{

As illustrated in Figs. 1 and 5, an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settingsjare provided to check the trip unit
operation without actually tripping the circuit breaker.

5.1 General

Available “Test Amps'’ Settings

Breaker Trips
At 67 and GFT

® “6T" =Phase Current Test at
6xl, and TRIPS breaker;
”“1,2,3,80r10” x I,=Phase

Test Amps
Current Test - NOr]:)reaker
TRIP;

3 x In
z "GFT" =Ground Current Test
and TRIPS breaker;
"GE" =Ground Current Test -
NO)breaker TRIP.
See Section 514'3 for inser-
vicegtest teip. limitations.

Test ® C

Reer® O
@ Pushj thenyrelease Trip Reset
button tg reset Trip Unit.
Required following all
automatic trip and test
J operations.

Unit
Status

®IPush, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral Test Panel (Lower Right Corner of Trip

Unit)
A CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS?” WHILE IT IS IN SERVICE AND CARRYING
LOAD CURRENT, WHETHER DONE BY INTERNAL
OR\EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, I,. Any

attempt to conduct in-service testing when the load cur-
rent exceeds 50% of I, will not be executed by the trip

unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

ET-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 3, 6T, 8 and 10X I,) are available for testing the
phase elements of the trip unit, and two (GF, GFT) are
provided for testing the ground elements.

A\ cAuTiON

A SETTING OF EITHER 6T OR GFT WILL TRIR. THE
CIRCUIT BREAKER. (SEE SECTION 5.4.3 BELOW.)

For any combination of the phase protectionsettings, an
appropriate “No Trip” condition can be(set toltest the long
time, short time and instantaneous #rip‘settings without
tripping the circuit breaker.

In the “GF” test position, the levél of test current based on
I, is adequate to demonstratesthexeperating condition of
the trip unit without trippingithe circuit breaker. This is a
functional check only, notsa,calibfation.

5.4 Conducting Tests

1)  Before starting any test sequence, check the
Unit Status{Green LED) in the lower right corner of
the trip unity(See Figs. 1 and 5) to be sure it is blink-
ing on and off'about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the®Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you have one already, check to see that it is con-
nected correctly.

2) If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10%)\of the
breakerframe (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on an@ off (indicating
that there is enetigh current flowing to pro-
vide the pewer necessary to operate the
trip unit). In‘the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuouslyythere is NOT enough cur-
rent flowing to power the trip unit; and
an APM(See Fig. 7) should be installed
before proceeding with the test.
theteurrent is not more than 50% of the
Long Delay Current Setting (/,); because
thetrip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects cf
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

and b)

5.4.1 Control Power

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

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1.  Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r 10, x I,, or GF.

2.  Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3. Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note: Durs;
ing the long delay tests the Long Delay LED
flashes “RED”.

4.  Resetthe trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted' by the
“No Trip” test action should turn “OFF”.

Should an actual overload or fault conditign oeeur during
an in-service, “No Trip Test” sequence,stheyprotection
function will override the test function,”and the circuit
breaker will trip automatically in acéordance with the
actual Time-Current settings.

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

Atest initiated via thejintegral test panel may be aborted
at any time by depressingythé “Trip Reset” pushbutton.

5.4.3 Tripping the Breaker

1.  Make suge that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: Inathe'event it is decided to perform a
“Breaker\Trip Test” while load current is flowing,
make‘sure the circuit breaker is carrying no more
thamb0% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of 1)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 61 or GFT.

3. Depress the black “Test” pushbuttony(See Fig. 5)
and release it - the test is initiated when the push-
button is released.

4.  Should any of the various pfoteetion settings be
less than the selected<Jest Amps” value, the circuit
breaker will trip andthe LED related to that function
will light “RED”.

5. Reset the trip wunit by‘depressing and releasing the
“Trip Reset” pushbutton (See Fig. 5). All LEDs
lighted by the/Tip” test action should turn “OFF”.

6.0 BATTERY, (INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip Gnit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery islocatedin
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN" LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

FI-N
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Note: The battery can be replaced at any time, even obtained from the following companies underitheir type
while the circuit breaker is in service, without affect- designation indicated:
ing the op_eratlon of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A\ cAuTION Ermsiond, N.v. 10628
CARE SHOULD BE EXERCISED WHEN REPLACING gg;?ﬁeé'madwa DL 1/3N
A BATTERY TO INSURE THAT THE CORRECT Tarrviown. N Y);0591
POLARITIES ARE OBSERVED. POLARITY MARK- (912') 591_’70'0(')
INGS ARE SHOWN ON THE RATING PLUG WHEN _
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Elegtric Ine: CR 1/3N
FIG. 6. Battery Division
The replacement battery should be the same type or Ei(t)t(I)eRI;Z(ra:er(\)laf 07643
equivalent. Acceptable 3.0 volt lithium batteries may be ol
; ; Values for Rating, PlughRetentien Screw
B ERCur Breakors oty SO ST e Bl e Battey Removar Tao

®auny Plugs for R-Frame Settings Removg Batte

and SPB Breskers are s

Similar

Battery
S

Identification

“Battery ! Hifiged
Check” Cover
Pashizuston -

\ Battery 2K if LED
Lights #GREEN"when Potarity
uBattery Check!' Button is Pushed Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector (Fits into Keyed Cavity
in Top Right Corper ofdrip Unit. See Fig. 1)

P  CamprTARPM
@' . “RETean i SO50M

ool TIVOL Gutsw!
CutindHampyer yH

Buziliary Far tye Gy #
Pawer Tege Digttne RMS
Mpduie Gos

BETIRRERRATA

Plug for 120 Vac Receptacle

Fig. 7 Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a current
value (I,), less than the full frame rating, to be the basis

for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current'capa-
bility. For the Digitrip 510 trip unit this is implementgdiby
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breaker inastructions
(listed in Section 9.0 below) to determineéiif this applies to
your circuit breaker).

The (Current) Sensor Rating (whére applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors inStalled. The Sensor Rat-
ing can be the same or less thap'the Frame Rating, but
not greater.

The Rating Plug (Sge Fig. 6) fits into a special cavity to
complete the trip unit(See Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I, (Rated I) =" current value.

This latter value, (l,) is the basis for the trip unit.current
settings:

1) The Instantaneous,andsGround Current
Settings (if providedjare/multiples of (1)
(See Sections 446 and 418)

2) The Long Delay'Current Setting, /,, is a
multiple of (I,)"kong Delay Current Setting
= I.= LD xWl,). (See Section 4.2)

3) The Short'Belay Current Setting (if pro-
vided)us,indirectly dependent upon (1),
begause itlis a multiple of /., which in turn
is'a multiple of (ly).

Short Delay Ctrrent Setting = SD x /,

=8SD x LD x (lj).
(SeexSection 4.4)

Rating Plugs, for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cauTion

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUG COVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of
plug.

F:T-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies
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SC:5627-93
SC-5628-93
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Long Delay and Short Delay (LS)
Ground (G)
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R-Frame Circuit Breaker

I.L. 29C714

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 200@vAmperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone\Selective Interlocking.
(standard time delay coordination is used)

Fault 3
The branch,breaker will trip clearing the fault in
0.1s.

Fault 2
The feeder,breaker will trip clearing the fault in
0.3s.

Fault 1
T hetbreaker will trip clearing the fault in 0.5 s.

CASE 22 There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 stoclear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the faultin 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin totime out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: A1: Wiring to be twisted pair of AWG No. 14
to AWG No. 20.
[ — C Route Zone Interlocking wiring sepa-
3200 A ) Main 21 rate from power conductors.
DO NOT GROUND any Zone Interlock
GO Wiring.
0.5 Sec G . ) .
_ 1200 A [ = ] A2: The maximum distance.between first
i and last zone is"250 feet (110 m).
2 1/:;0 A ) Feeder iy A3: A Maximum of20 breakers may be con-
N —1 |2 nected in parallelin one Zone.
0.3 Sec —_—
—_ 400 A Got— Legend
/‘/ ! =]
o~ =Common (Ungrounded)
(é) 2 200 A ) Branch C
=Short Delay Output Signal
N 1 SO to Higher Level Zone
] S| |= Short Delay Input Signal
0.1 Sec Z3 from Lower Level Zone
- 100 A — =Ground O Signal
Ggol* roun utput Signa
—_— to Higher Level Zone
GO r——' =Ground Input Signal
«@ Gl from Lower Level Zone
LY Gl
c Hadll
(=]
N
/{I:ault atLocation 2
2
Fig. A.1 Typical Zone Interlocking (Ground Fault Prg*
tection)
M1 M2
c
SO
sl
0.5 Sec T 0.5 Sec
L C |
4 e
s
E—
1N4004 —
F11 F12 D1 0.3 Sec F21 F22 F23
‘e fre—=}
C C C c C
SO SO S0 SO SO
St Sl S ] sl
._+ _— ———
- [ L]
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.2¢ “Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)

FiT-N
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject tosterms
and conditions outlined in appropriate Cutler;Hammer
Inc. selling policies or other contractual _agreement
between the parties. This literature is not intendedto and
does not enlarge or add to any such ¢ontract. The sole
source governing the rights and remedies of any
purchaser of this equipment is the{€ontract between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSED, ,OR IMPLIED,
INCLUDING WARRANTIES ‘OF FITNESS FOR A
PARTICULAR PURPOSE ORYMEREHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE'MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS ©ONTAINED HEREIN. In no event will
Cutler-Hammer Inc. be, responsible to the purchaser or
user in contract, inytort (including negligence), strict
liability or otherwise far any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited toydamage or loss of use of equipment, plant
or powepsystem, cost of capital, loss of power, additional
expenses in the use of existing power facilities, or claims
against theypurchaser or user by its customers resulting
frof’ theWwse of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A./CCI
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Cutler-Hémmer

Instructions for Digitrip RMS 510 Trip Unit
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A\ 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 EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS)FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABRE'ROR THE MISAPPLICATION OR MISINSTAL-
EATION\OF ITS PRODUCTS.

It is'strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396
SPB (412) 937-6029 (412) 937-6396
Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuit breakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes |.L. 29-885A dated September 1994

E:‘[ol!li

s



Page 2

I.L. 29-885B

The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, /F the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) on/the,face of the trip unit
light “Red” to indicate the reason far an automatic trip
operation. The battery in the rating plug maintains the
reason for trip indication fellowing an automatic trip oper-
ation, until the “TRIP/RESET" button is pushed.

Protection Types Refer to
Figure The “Green” LED.in the,lower right corner “blinks” to indi-
Long Time/Instantaneous LI* 21 cate the trip unitis operating normally. The battery in the
Long Time/Short Time LS* 2.2 rating plug(is,“OKZiif the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery cheek™button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 24 Sectiofi6s).
Long Time/Short Time/Ground LSG 25 . 48 . .
Long Time/Short Time/Instantaneous/ LSIG 2.6 Note. The,D'g't"p RMS 510 provides all of its protec-
Ground tiondfunctions regardless of the status of the battery.
The battery serves only to maintain the indication of
the,reason for automatic trip.
Keyed Receptacie for
Auxiliary Power Moduie
nnector {See Sec. 7)
Circuit ...
Breaker -
Assembly
Cell
Location Reference
DS Rating Plug
{See Sec. B}
LED's tight
"RED" to indicate
cause of trip Push Button to
 Reset Trip Unit
Time-Current Curve
for Phase Protection
Time-Current’'Curve -, - Trip Unit
for Ground  Operational
Protection Status
“Blinking
View Green'=0K
Settings ..
in Window::
‘Adjusf Protection‘Settings for T
Desired: Values with Rotary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

E.T-N
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Fig. 2.1 Long Time/Instantaneous Protection (L)
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Fig. 2.3 Long Time/Short Time/Instantaneous

Protection (LSI)

Fige2.2 Long Time/Short Time Protection (LS)
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Fig. 2.4 Long Time/Instantaneous/Ground Protection

(LIG)
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Fig. 2.5 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (Sée Sec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” bythe Underwrit-
ers Laboratories, Inc.® Under UL File E7819, for use in

types DS, DSL, SPB and Series C® R=Frame circuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 5104trip unityis designed for use in
industrial circuit breaker gnvironments where the ambient
temperatures can rangé from-20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the tripping function is not compromised due to an
over-tempeérature condition, the Digitrip RMS 510 micro-
computei.chip has a built-in over-temperature protection
feature,factory set to trip the breaker if the chip tempera-
ture eéxeeeds 95 C. If over-temperature is the reason for
theatripathe Long Delay Time LED will light "“RED”.

Fig. 2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

1) Phase currents

2) Ground current (when supplied)

3) Rating plug

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F:T-N
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Fig. 3

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or Dir€etyIrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, onfthexface of
the trip unit, light “RED” to indicate the reason for any
automatic trip operation. As indicated infFigs.21-2.6,
each LED is strategically located ifvtherelated segment
of the time-current curve depicted gn‘the face of the trip
unit. The reason for trip is identified by the’segment of the
time-current curve where the LED is lighted “RED”. Fol-
lowing an automatic trip operation, thé back-up battery,
continues to supply power ta.the LEDs as indicated in
Figs. 3 and 6. To check the;status of the battery, see Sec-
tion 6.

Push the “Trip Reset™butto'shown in Fig. 1, to turn “Off”
the LEDs following artrip @peration.

A green coloredilED, as shown in Fig. 1, indicates the
operational status ofithe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/cument sensor rating, the green LED will
flash “On” and “Off” once each second, to indicate the trip
unit issenergized and operating properly.

Note; lf\ithe LED is steadily “GREEN", i.e. not flash-
ing, the trip unit is not ready.

Digitrip RMS 510 Block Diagram with Breaker Interface

3.3 Test Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(ForIypes LS and LSG trip units only.)

Whenythe Digitrip RMS 510 Trip Unit is not equipped with
amadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or DIScriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (l,,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “[BLANK]” position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, referto
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED”.

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having Short
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible tripping/for,
faults within the breaker’s zone of protection, and yet also
provides positive coordination among all breakers n the
system (mains, ties, feeders and downstream‘breakers)
to limit the outage to the affected part of the ‘system only.
When Zone Interlocking is enabled, ia fault,within the
breaker’s zone of protection will causethe RMS DIG-
ITRIP trip unit to:

a) Trip the affected breaker instantaneously,
and at the sameftime

b) Send a sighal toyjdpstream RMS DIGITRIP
trip unitsfto restrain from tripping immedi-
ately. The restraining signal causes the
upstreambreakers to follow their set coor-
dination times, so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output terminals, of the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specificinstructions see the applicable connection dia-
gramsforyour breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault'current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

4\ cauTioR

IF ZONE INTERLOCKING IS'NOT TO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONEANNTERLOCKING TERMINALS
MUST BE CONNECTED WITH JUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER(SEE,SECTION 9.0), SO THE TIME-
DELAY SETTINGS WILL PROVIDE THE INTENDED
COORDINATION;

For an,example obhhow Zone Selective Interlocking may
be usedySeesAppendix A.

4.0 PROTECTION SETTINGS

4 General

Prior/to placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (I,,). Instanta-
neous and ground current settings are defined in
multiples of (Ip).

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

E.T-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
illustrated in Fig. 4.1. Each setting, called “l,” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (I,).

Note: “J,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

|4 .

Long Delay Available Set ings
Setting /, -
m 5,.6,.7, 8,
Xl = Iy 85,.9,.95,1
@ In Multiptes of
Rating Plug
Amperes (I}

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settings
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds,
These settings are the total clearing times when‘the eur-
rent value equals six (6) times I,.

allow for the fact that the load circuit temperature
is already higher than normal, due‘to the prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. When.the load current
returns to normal, the LTM begins to reset; and
after about 10 minutes‘it has reset fully, so that
next Long Delay trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removingthe Rating Plug (See Figures 1 and 6),
and lastlymoving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE? connection. (You can enable the LTM
function again any time you wish by moving the
LTM jumper back to its original “ACTIVE” con-
nection.)

Rating Plug Cavity

Rating Plug Cavity

- —— N
T&@@ 00 [l .

Q O |phee

o oo ||

o 1

Standard from Factory
“LTM Active”

“LTM Inactive”

|
~ Long Delay A i
I Time L
0 Sec- = !
at 6x/, I
® Available Se tings
28,7, 10,
) 12,15, 20, 24
1
LJ Seconds at 6 Times
Long Delay Setting
r
Fig. 4.2 Long Delay Time Settings
Notes:

1) In addition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

Fig.

2)

4.2.1 Long Time Memory “LTM” Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times 1. (REMEMBER: I,.is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or I’ response.
The shape selected depends on the type of selective
coordination chosen. The It response will provide a
longer time delay in the low-end of the short delay current
range than will the flat response.

e Available Settifigs
N2 ;7};— —_—_——
Short Delay 2,253, 4.
Setting 5, 6. S S;
(5] x!r In Multiples of
Long DelayiSetting
= © )

S1 and S2 Values are Specified on Rating Plug

other two settings are “M1” or “M2” times (I,). The values
that “M1” and “M2” have depend upon the type ofigifcuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous CurrentiSetting

Fortypes LS and LSG trip unitsmplease see Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous),foriavailable fast-acting high
short-circuit protection.

4.8 Ground Fault Current Setting

The eight (8) Ground Fault Current Settings are labeled
with the code letters ®*A” through “K” (except there are no
“G” or “I” settings) fas/illustrated in Fig. 4.6. In general,
the specific current settings range from 0.25 to 1.0 times
(I), thefrating plug'value, but cannot exceed 1200 A. The
specific,Ground Current Settings for each letter are listed

in Tablex, and’on the applicable Time-Current curve for
the breaker.

Fig. 43 Short Delay Current Settings

Five flat (.1, .2, .3, .4, .5 sec.) and three J?t (.1*, .3*, 5*

sec.) response time delay settings’are available. The 1%t
response settings are identified®y the suffix asterisk (*)

that appears in the viewing window. The 2t response is
applicable to currents less than eight (8) times 1, the

Long Delay Setting. Forcurrénts greater than 8 times I,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There arexeight (8) available Instantaneous Current Set-
tings, asiillustrated in Fig. 4.5. Six settings are in the
rangefromi2 to 6 times (I,,) the rating plug value, and the

8x/,

R
N
[ =
[N .
e L ‘\(,_7| %r:g.e Delay
'll Sec.
)
m
[
r‘I Availab: * Settings
g ovarab ' »etings
Yo —— 1..2,.3. 5
[~é| 1 :~‘| Seconds wi h
}, LT e Flat Respon. e
Lo om
O
i
=
a0

_ Higher than 8 x /,

NI T
KNV M| s
‘7753\.\' [OW] L Seconds with
<,",’3~_ 12t Shape
~=o
“*”In Viewing Window | m
Indicates [
12t Shape | w

1t Shape
Returns to Flat
Response at Curre 1ts

Fig. 4.4 Short Delay Time Settings

F:T-N

Effective May 1997



|L 29'8853 Page 9
TABLE 1 - GROUND FAULT CURRENT SETTINGS
™~ ™ V\] Available Settings
G ‘l — GROUND FAULT CURRENT SETTINGS
f-r—r—w—- AMPERES)®
L 2285 i
Setting Inst. | | - Multioles of A B c D E F H K
- n Multiples o
@ xln | Rating p|u? 100 25 30 35 40 50 60 75| 100
| Amperes (I 200 50 60 70 80 100 120 150 200
® ® I 250 63 75 88 100. 125 150 188 250
= ——— o
. . £ 300 75 90 105 120 150 180 225 300
M1t and M2 Values are Specified on Rating Plug E 200 100 0 T %o 200 220 300 200
E 600 150 180 210 240 300 360 450 600
Fig. 4.5 Instantaneous Current Settings L | 630 158| 89|, ‘@29| 2s2| 315| are| 473] 630
. . < 800 200 240 280 320 400 480 600 800
Note: For Testing Purposes Only: When using an Q o0 2s0] @00l 4 30| 4o0| s00| 600| 750| 1000
external single phase current source to test low level 2 [1200 300 W.360| 420| 480| 600| 720 00| 1200
ground fault current settings, it is advisable to use Q [125% a12| ars| 438| 00| 625 750 938| 1200
the Auxiliary Power Module (APM) (See Fig. 7). Espe- g |16 400§y, 480 60| 640| BOO| 960 :zgg :zg‘;
. . . . 1000 1200
cially when the single phase current is low, without p zizg Zgg ‘7“2’2 :jg Zzg e e
the APM it may appear as if the trip unit does not § P>, e25|  7s0| &ss| 1000! 1200 1200| 1200| 1200
respond until the current is well above the set value, E 3000031500 750] 00| 10s0|  1200] 1200| 1200{ 1200 1200
leading the tester to believe there is an error in the £ ['a200 00| 90| 1120| 1200] 1200 1200| 1200 1200
trip unit when there is none. The reason this occurs 4000 1000| 1200| 1200( 1200) 1200| 1200) 1200 Egg
H H H 1200 1200 1200
is that the single phase test current is not a good il 1200] 1200] 1200] 1200

simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

@® Tolerances on settings are £10% of values shown.
@ Refer to Type DS, type SPB or Series C R-Frame supplemental instruction
leaflets given in Section 9 for list of available rating plugs for each type circuit

breaker.

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground
Fault curve shapes, i.e., fixed time (flat) or I°t response.

Availabjé Settings

Gnd-Fault

Setting A.B.C. Dl

[E xln E.F H K

@ Specific Yalues

The shape selected depends on the type of selective
coordination chosen. The 12t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Giveron Circuit
Breaker Time-Current
Curve and in Table 1

Fig. 4.6 Ground Fault Current Settings

Five flat (.1, .2, .3, .4, 5 sec.) and three 1%t (.1*, .3*, .5*

sec.) response time delay settings are available. The 12t
response settings are identified by the suffix asterisk (*)
that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times

the ampere rating of the installed rating plug (I,). For cur-

rents greater than 0.625 x I, the 1%t response reverts to

the flat response.

Effective May 1997
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Gnd Fault
Time

Sec.

Available Settings

1,23 45

Seconds with
Flat Response

12t Shape
Returns to Flat
' Response at

Approximately
I'\\
e

- 0625,
I

SN T T 1%, .3*% 5*
AN ( | A%, 3%
I~ ~ .
NN Seconds with
e Viewing Wi AN i2t Sh

In Viewing Window R W, ape
Indicates ~ }
12t Shape

N — -

Fig. 4.7 Ground Fault Time Delay Settings

Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

5.1 General

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR PERFORM
MAINTENANCE ON EQUIPMENT WHIREIT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT'AND DISCONNECT THE
CIRCUIT BREAKERBEFORE,PERFORMING MAINTE-
NANCE OR TESTS.

As illustrated in Figs. 1"and(5, an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation witRout actually tripping the circuit breaker.

Available “Test Amps’’ Settings
Breaker Trips
At 6T and GFT ® "6T"” =Phase Current Test'at
6xln and TRIPS breaker;
Test Amps 1,2, 3,8 0r 10" x |, =Phase
® x I Current Test - NOr]::reaker
TRIP;
Z "GFT"” = Ground Current Test
and TRIPS breaker;
Test ® C “GF’"' = Ground Current Test -
est NO,breaker TRIP.
Trip See Segtion 543 for inser-
Reset® O vice testtrip limitations.
. ® Pushj then release Trip Reset
g“" (@) butfon to reset Trip Unit.
tatus Required following all
J automatic trip and test
operations.

@yPush, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral Jest'Panel (Lower Right Corner of Trip

Unit)

A4\ CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS” WHILE IT IS IN SERVICE AND CARRYING
LOAD:CURRENT, WHETHER DONE BY INTERNAL
OR,EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed atload current values no greater
than 50% of the Long Delay Current Setting, I,. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of I, will not be executed by the trip
unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

F.:T-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1, 2, 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.

A\ cAuTiON

A SETTING OF EITHER 6T OR GFT WILL TRIR,.THE
CIRCUIT BREAKER. (SEE SECTION 5.4{3 BELOW.)

For any combination of the phase proteetion settings, an
appropriate “No Trip” condition can be set té\test the long
time, short time and instantaneous4tip ‘settings without
tripping the circuit breaker.

In the “GF” test position, the level of test current based on
ln, is adequate to demonstrate theigperating condition of
the trip unit without tripping‘the circuit breaker. This is a
functional check only, notsa,calibration.

5.4 Conducting Tests

1)  Beforefstarting any test sequence, check the
Unit Status'(Greén LED) in the lower right corner of
the trip unity(Sée Figs. 1 and 5) to be sure it is blink-
ing on and off about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the' Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you)have one already, check to see that it is con-
nected correctly.

2)\ If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10% of the
breaker frame (or current sensor) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on and off (indicating
that there is epBugh current flowing to pro-
vide the power.necessary to operate the
trip unit). In‘the event the Unit Status
LED is either lighted “GREEN” or “OFF”
contindouslypthere is NOT enough cur-
rent flowing/to power the trip unit; and
an APMy(See Fig. 7) should be installed
before proceeding with the test.

and b) ftheseurrent is not more than 50% of the
Long Delay Current Setting (/,); because
the trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3) When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1. Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8,0r10, x I, or GF.

2. Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3.  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. NoteaDurz
ing the long delay tests the Long Delay LED
flashes “RED”.

4, Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted by the
“No Trip” test action should turn “OFF’.

Should an actual overload or fault condition oceéur during
an in-service, “No Trip Test” sequence;theprotection
function will override the test function, and,the circuit
breaker will trip automatically in accordance with the
actual Time-Current settings.

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

A test initiated via thelintegral f€st panel may be aborted
at any time by depressingithé “Trip Reset” pushbutton.

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current., (See CAUTION notes under Section 5.1.)

NOTE: Intthe'event it is decided to perform a
“BreakerTrip Test” while load current is flowing,
make 'stre the circuit breaker is carrying no more
than'60% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of 1)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e., 6T or GFT.

3. Depress the black “Test” pushbutten,(See Fig. 5)
and release it - the test is'initiated when the push-
button is released.

4.  Shouldany of the various protection settings be
less than the selected¥IestAmps” value, the circuit
breaker will trip and,the CED related to that function
will light “RED”.

5. Reset the trip unit by‘depressing and releasing the
“Trip Reset’spushbutton (See Fig. 5). All LEDs
lighted by the/"Trip” test action should turn “OFF”.

6.0 BATTERY,(INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
trip Unit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in the Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN” LED as shown in Fig. 6. If the battery check
LED does not light “GREEN?”", replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

FIN
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Note: The battery can be replaced at any time, even obtained from the following companies undertheir type
while the circuit breaker is in service, without affect- designation indicated:
ing the operation of the circuit breaker or its protec- Company Model
tion function.
Varta Batteries, Inc. CR 13N
150 Clarbrook Road
A CAUTION Elmsford, N.Y. 10528
D I DL 1/3N
CARE SHOULD BE EXERCISED WHEN REPLACING SgL?ﬁ%roadway &
A BATTERY TO INSURE THAT THE CORRECT Tarrytown, N.Y. 40591
POLARITIES ARE OBSERVED. POLARITY MARK- (914) 591_'70'06
INGS ARE SHOWN ON THE RATING PLUG WHEN ‘
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Elegtric [nes CR1/3N
FIG. 6. Battery Bivision
200 Riser Read
The replacement battery should be the same type or Little I;erry N.J. 07643
equivalent. Acceptable 3.0 volt lithium batteries may be y
, Values for Rating, PlugdRetention Screw
D8 Choun Braakers Ony  Shoni ey Stanas2 4 / Battery Removal Tab
Rating Plugs for B-Frame Settings Remove Baite‘
and SPB Breakers are / ‘ . i *
Similar . . p
Battery
Rating
Plug
ldgntification
“Battery . “Hinged

Check”’ Cover
Pushbutton i

Battery 20K if LED
Lights PGHREEN when
“Battery, Check’ Button is Pushed

Polarity
Marks

Fig. 6 Typical Rating Plug

Trip Unit Connectom(Fitsyinto Keyed Cavity
in Top Right Corner of Jrip Unit. See Fig. 1)

‘ Cat PRIARPH

=
[('fr" THONAL et SBBEHL H
CutiefHamdie: ﬁiﬁ@ Dutpsh 3
Ausihiary Eap e Dnly Wi
Pawer Tepe Digitvig RMS
Module ot

e

Plug for 120 Vac Receplacle

Fig. 7 — Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a cutrent
value (I,), less than the full frame rating, to be the basis
for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current'capa-
bility. For the Digitrip 510 trip unit this is implemented by
changing the Rating Plug (and/or Current. Sensors,
where applicable - See your circuit breaker instructions
(listed in Section 9.0 below) to determinétif.this applies to
your circuit breaker).

The (Current) Sensor Rating (whére applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors ipstalled. The Sensor Rat-
ing can be the same or less than'the Frame Rating, but
not greater.

The Rating Plug (See Fig. 6) fits into a special cavity to
complete the trip unit (8ee Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, if applica-
ble),

and 2) “I,(Rated I) =" current value.

This latter value, (I,) is the basis for the trip unitcurrent
settings:

1) The Instantaneouds,andiGround Current
Settings (if provided)are®multiples of (l,)
(See Sections 4/6 and 4'8) )

2) The Long Delay'Gurrent Setting, I, is a
multiple of (I,)-%eong Delay Current Setting
= I,= LD xl,). (See Section 4.2)

3) The Shiort'Belay Current Setting (if pro-
vided)is,indirectly dependent upon (I,),
be€ause itlis a multiple of I, which in turn
ista multiple of (1,).

Short Delay Current Setting =SD x I,
=8D x LD x (I,).
(SeexSection 4.4)

Ratipg Plugs for the Digitrip RMS 510 trip units are
marked for and may be applied on both 50 and 60 Hz

systems:
A\ cAuTON

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUG COVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of
plug.

E:T-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
I.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

I.B. 33-790-1

I.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

I.L. 29-801

I.L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
I.S. 165645

Instruction for the Systems Pow-R Breaker;
and Drawout Mechanism

Supplementary Instructions fofithe Sys-
tems Pow-R Breaker used with the'Bigitrip
RMS Trip Units

Typical Time-Current Characteristic Curves
for Type SPB Systems Pow-R Breaker

Instantaneous (I)
Long Delay and Short, Delay (LS)
Ground (G)

SPB Master Connection Diagram

9.4 Series C® R-Frame Molded/Case Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC-5627-93
SC=6628-93

Frame Book

Frame instruction Leaflet

Supplementary Instructions for Series C®
R-Erame used with the Digitrip RMS Trip
Units

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (I)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagram for Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 2000,Amperes occurs and
refer to Fig A.1.

CASE 1: There is no ZoneySelective Interlocking.
(standard time delay coordination is used)

Fault 3
The branch breaker will trip clearing the fault in
0.1s.

Fault 2
The feeder breaker will trip clearing the fault in
0.3s.

Fault 1
Thetbreaker will trip clearing the fault in 0.5 s.

CASE™2: There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
fault in 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the fault in 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Main 2

I
GO

0.5 Sec
é /\/ ) Feeder c
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l 0.1 Sec 23
— 100 A
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Fig. A.1 Typical Zone Interlocking (Ground Fault ProZ

Wiring to be twisted pair of AWG No: 14
to AWG No. 20.

Route Zone Interlocking wiring sepa-
rate from power conductors.

DO NOT GROUND any Zone Interlock
Wiring.

The maximum distance,between first
and last zone isg250 feet (110 m).

A Maximum of20 breakers may be con-
nected in parallelin one Zone.

Legend

C [ =Common (Ungrounded)

so |= Short Delay Output Signal
to Higher Level Zone
St = Short Delay Input Signal
from Lower Level Zone
Ggol= Ground Output Signal

to Higher Level Zone
Gl = Ground Input Signal

from LowerLevel Zone

/\=/Fault at Location 2

2

tection)
M1
c
5
0.5 Se \ T
L C
»— o)
sl
1N4004 —
L
F11 F12 D1 _ 0.3 Sec F22 F23
(rem— e S
C c | C | | C ] C
SO SO S SO SO
sl S| S Sl s)
- 1
1 1 —
e __4 bmaend
0.1 Sec 0.1 Sec Se 0.1 Sec 0.1 Sec

Fig. A.2y, “Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject toderms
and conditions outlined in appropriate Cutler-Hammer
Inc. selling policies or other contractual agreement
between the parties. This literature is not intendedjto and
does not enlarge or add to any such contract. The sole
source governing the rights and remedies of any
purchaser of this equipment is the€ontract between the
purchaser and Cutler-Hammer In¢.

NO WARRANTIES, EXPRESSED, ,OR IMPLIED,
INCLUDING WARRANTIES OE, FITNESS FOR A
PARTICULAR PURPOSE OR"MERCHANTABILITY, OR
WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE MADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS CONTAINED HEREIN. In no event will
Cutler-Hammer Inc. beyresponsible to the purchaser or
user in contract{” in¥tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited, toldamage or loss of use of equipment, plant
or poweggsystem, cost of capital, loss of power, additional
expenses,in the use of existing power facilities, or claims
against, theYpurchaser or user by its customers resulting
fromvthe“use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A/CCI
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Instructions for Digitrip RMS 510 Trip Unit
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DO NOT ATTEMPT TOINSTALL OR PERFORM MAIN-
TENANCE ON EQUIPMENT WHILE IT IS ENERGIZED.
DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM,CONTACT WITH ENERGIZED EQUIP-
MENT. ALWAYS VERIFY THAT NO VOLTAGE IS
PRESENT BEFORE PROCEEDING WITH THE TASK,
AND ALWAYS'\FOLLOW GENERALLY ACCEPTED
SAFETY PROCEDURES. CUTLER-HAMMER IS NOT
LIABLE FOR THE MISAPPLICATION OR MISINSTAL-
KATION'OFITS PRODUCTS.

IPis strongly urged that the user observe all recommen-
dations, warnings and cautions relating to the safety of
personnel and equipment, as well as general and local
health and safety laws, codes, and procedures.

The recommendations and information contained herein
are based on experience and judgment, but should not
be considered to be all-inclusive or covering every appli-
cation or circumstance which may arise. If you have any
questions or need further information or instructions,
please contact your local representative, or the Customer
Support Center for the type of circuit breaker you have:

Circuit Call Send to
Breaker Telephone FAX

Type Number Number
DS/DSL (412) 937-6029 (412) 937-6396

SPB (412) 9376029 | (412) 937-6396

Series C® R-Frame | (412) 937-6490 (412) 937-6010

1.0 GENERAL DESCRIPTION

1.1 Protection

The Digitrip RMS 510, illustrated in Fig. 1, is a custom
application specific integrated circuit based trip unit suit-
able for use in types DS and DSL low voltage AC power
circuitgyeakers and type SPB Systems Pow-R circuit

breakers and Series C® R-Frame molded case circuit
breakers.

The Digitrip RMS 510 provides true RMS current sensing
for proper correlation with thermal characteristics of con-
ductors and equipment. Interchangeable rating plugs are
provided to establish the continuous current rating of
each circuit breaker.

Effective May 1997, Supersedes I.L. 23-885A dated September 1994
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The Digitrip RMS 510 Trip Unit is completely self-con-
tained and when the circuit breaker is closed, requires no
external control power to operate its protection sys-
tems. It operates from current signal levels and control
power derived through current sensors integrally
mounted in the circuit breaker.

The Digitrip RMS 510 Trip Unit is available in six different
types. Each trip unit may be equipped with a maximum of
five phase and two ground (time-current) adjustments to
meet specific application requirements. The types of pro-
tection available for each model include the following,
which are illustrated in Figures 2.1 through 2.6:

Note*: RMS Digitrip Type LI, LS, and LSI trip units
can be applied on 3-pole or 4-pole circuit breakers for
protection of the neutral circuit, IF the circuit breaker
is wired and MARKED for NEUTRAL PROTECTION.
Refer to the National Electric Code for appropriate
application of 4-pole breakers.

1.2 Information

Light Emitting Diodes (LED's) on the,face of the trip unit
light “Red” to indicate the reasan for an automatic trip
operation. The battery in the“rating plug maintains the
reason for trip indication fellowing an automatic trip oper-
ation, until the “TRIR'RESET" button is pushed.

Protection Types Refer to .
Figure The “Green” LED.in the, lower right corner “blinks” to indi-
Long Time/Instantaneous LI 2.1 cate the trip unit'is/operating normally. The battery in the
Long Time/Short Time LS* 2.2 rating plugis,"OK? if the LED lights “Green” when the
Long Time/Short Time/Instantaneous LSI* 2.3 “battery cheeck™button next to it is pushed. (See
Long Time/Instantaneous/Ground LIG 2.4 Sectiom6s).
Long Time/Short Time/Ground LSG 2.5 Py AP . .
Long Time/Short Time/Instantaneous/ LSIG 2.6 NOte' The_D'g't"p RMS 510 provides all of its protec-
Ground tionsfunctions regardless of the status of the battery.
The battery serves only to maintain the indication of
the reason for automatic trip.
. Keyed Receptacie for
uxiliary Power Module
nector {See Sec. 7}
Circuit
Breaker
Assembly
Celt
Location Reference
DS Rating Plug
See Sec. 8)
LED's tight
"RED" to indicate ;..
cause of trip Push Button to
Reset Trip Unit
Time-Current Curve €
for Phase Protection /"
Time-Gurrent’Curve - Trip Unit
for Ground ) Operational
Protection Status
“Blinking
View Green"=0K
Settings ...
in Windaw
R-Frame Rating Plug
, - L)
Adjust Protection:Settings for
Desired. Values-with Rotary Switches
Fig. 1 Digitrip RMS 510 Trip Unit Model LSIG with Rating Plug

F.1-N
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Fig. 25 Long Time/Short Time/Ground/Protection
(LSG)

1.3 Testing

To test the trip unit, use the integral test panel. (SeeSec-
tion 5.0.)

2.0 UL LISTED DEVICES

Digitrip RMS 510 Trip Units are “Listed” bythe Underwrit-
ers Laboratories, Inc.® Under UL File E#819, fér use in

types DS, DSL, SPB and Series C® R:Frame circuit
breakers.

3.0 PRINCIPLES OF OPERATION

3.1 General

The Digitrip RMS 510Q4trip unitjis designed for use in
industrial circuit breaker gnvironments where the ambient
temperatures can rangé from-20 C to +85 C and rarely
exceed 70 to 75 C. If, however, temperatures in the
neighborhood of the trip unit do exceed this range, the
trip unit performance may be degraded. In order to insure
that the trippiflg function is not compromised due to an
over-temperaiure condition, the Digitrip RMS 510 micro-
computerchip has a built-in over-temperature protection
feature, factory set to trip the breaker if the chip tempera-
ture éxeeeds 95 C. If over-temperature is the reason for
theatripathe Long Delay Time LED will light “RED”.

Fig.2.6 Long Time/Short Time/Instantaneous/Ground
Protection (LSIG)

The Digitrip RMS 510 Trip unit provides three basic func-
tions: Protection, Information and Testing. A typical trip
unit and rating plug are illustrated in Fig. 1. Individual
product instruction leaflets referenced in Section 9.0 illus-
trate typical Digitrip RMS Trip Units installed in specific
breakers.

The trip unit employs the Cutler-Hammer Inc. custom
designed integrated circuit SuRE + chip, which includes a
microcomputer to perform its numeric and logic functions.
The principle of operation is described by the block dia-
gram shown in Fig. 3.

In the Digitrip RMS 510 Trip Unit, all required sensing and
tripping power to operate its protection function is
derived from the current sensors in the circuit breaker.
The secondary currents from these sensors provide the
correct input information for the protection functions, as
well as tripping power, whenever the circuit breaker is
carrying current. These current signals develop analog
voltages across the appropriate calibrating resistors
including:

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

The resulting analog voltages are digitized by the custom
designed integrated circuits.

F:1-N
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Fig. 3 Digitrip RMS 510 Block Diagram with Breaker Interface

The microcomputer, in cyclic fashion, repeatedly scans
the voltage values across each calibrating resistor and
enters these values into its Random Access Memory
(RAM). These data are used to calculate true RMS cur-
rent values, which are then repeatedly compared with the
protection function settings and other operating data
stored in the Read Only Memory (ROM). The software
program then determines whether to initiate protection
functions, including tripping the breaker through the low
energy trip device (Flux Transfer Shunt Trip or DireetyTrip
Actuator) in the circuit breaker.

3.2 Trip and Operation Indicators

The LEDs, shown in Figs. 1 and 2.1-2.6, ongthe,face of
the trip unit, light “RED” to indicate the reason/for any
automatic trip operation. As indicated insFigs.‘2+1-2.6,
each LED is strategically located intherelated segment
of the time-current curve depicted of'the face of the trip
unit. The reason for trip is identified by thessegment of the
time-current curve where the LED islighted “RED”. Fol-
lowing an automatic trip operation;ithe back-up battery,
continues to supply power tthe ISEDs as indicated in
Figs. 3and 6. To check the status‘of the battery, see Sec-
tion 6.

Push the “Trip Reset™buttensshown in Fig. 1, to turn “Off”
the LEDs following a,trip‘gperation.

A green coloredyllED, as shown in Fig. 1, indicates the
operational status‘efthe trip unit. Once the load current
through the circuit breaker exceeds approximately 10%
of the frame/current sensor rating, the green LED will
flash “@n” and “Off” once each second, to indicate the trip
unit is,energized and operating properly.

Note: If the LED is steadily “GREEN", i.e. not flash-
ing, thetrip unit is not ready.

3.3 Test Provisions (See Section 5.0)

3.4 DiIScriminator (Making Current Release)
(For Types LS and LSG trip units only.)

When,the Digitrip RMS 510 Trip Unit is not equipped with
amadjustable instantaneous protection setting, i.e., types
LS or LSG, a making current release (or D1Scriminator)
circuit is provided. This circuit will prevent the circuit
breaker from being closed and latched-in on a faulted cir-
cuit. The non-adjustable release is pre-set at eleven (11)
times the installed rating plug current (1,).

The making current release is enabled only for the first
ten (10) cycles following an initial circuit breaker closing
operation, provided the load current exceeds approxi-
mately 10% of the circuit breaker frame (or current sen-
sor) rating. Should the load current through the circuit
breaker drop to less than the 10% value, the release will
reset. The release, once reset, will remain enabled until
the load current passing through the circuit breaker has
exceeded the 10% value for 10 cycles. The making cur-
rent release will trip the circuit breaker instantaneously.

In the event the breaker is intended to close (but not to
trip out again) into a circuit whose current could initially
be higher than 11 x I,,, it is possible to make the DIScrim-
inator inactive. If the breaker does close onto a fully rated
fault current, when the DIScriminator is inactive, the
breaker will wait for the full short-time delay setting before
it trips. The DIScriminator (making current release) can
be made inactive by turning the “OVERRIDE/” setting
switch (nearest the bottom edge of the trip unit) from the
“DIS” position, to the “{[BLANK]’ position. (See Figs. 2.2
and 2.5.)

Effective May 1997
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Notes:

1 This switch has eight (8) positions, and seven (7)
of them show “DIS” in the window, while ONLY
ONE position shows “[BLANK]”.

2 When the “OVERRIDE/” window shows
“[BLANK]”, the only fast-acting high short-circuit
protection available is the OVERRIDE [Fixed
Instantaneous]. (See 3.5 below.)

3.5 OVERRIDE (Fixed Instantaneous)
(For Types LS And LSG Trip Units Only)

When the Digitrip RMS 510 Trip Unit is not equipped with
an adjustable instantaneous setting, i.e., types LS or
LSG, the Fixed Instantaneous “Override” analog trip cir-
cuit is automatically pre-set to a value no greater than the
short-time withstand current rating of the circuit breaker
in which the trip unit is installed. Since the specific values
vary for different circuit breaker types and ratings, refer to
time-current curves, listed in Section 9, for the values
applicable to your breaker. If breaker trips due to high
instantaneous current, the “OVERRIDE” LED will light
“RED”.

3.6 Zone Interlocking

Zone Selective Interlocking (or Zone Interlocking) is avail-
able (see Fig. 3) for Digitrip RMS Trip Units having“S8hort
Delay and/or Ground Fault protection. Zone Selective
Interlocking provides the fastest possible trippingffor,
faults within the breaker’s zone of protection, and'yet also
provides positive coordination among all breakers in“the
system (mains, ties, feeders and downstreamibreakers)
to limit the outage to the affected part of the'system only.
When Zone Interlocking is enabled,,a fault within the
breaker's zone of protection will causeithe RMS DIG-
ITRIP trip unit to:

a) Trip the affected breaker instantaneously,
and at the samertime

b) Send a signal to,upstream RMS DIGITRIP
trip unitsgto restrainfrom tripping immedi-
ately. Tihe restraining signal causes the
upstreamreakers to follow their set coor-
dinationtimes; so that only the minimum
service is disrupted, while the fault is
cleared in the shortest time possible.

(This signal requires only a single pair of wires from the
output terminals of the downstream breaker’s trip unit to
the input terminals of the upstream breaker’s trip unit. For
specificginstructions see the applicable connection dia-
grams foryour breaker listed in Section 9.0.)

Note: If a breaker (M) receives a Zone Interlocking
signal from another breaker (F), but the fault'current
level is less than the trip unit setting for breaker (M),
the signal from the other breaker (F) will not cause
breaker (M) to trip.

A\ cAuTIOR

IF ZONE INTERLOCKING ISINOTTO BE USED (I.E.
STANDARD TIME-DELAY COORDINATION ONLY IS
INTENDED), THE ZONE,INTERLOCKING TERMINALS
MUST BE CONNECTED WITH JUMPER WIRES, AS
SPECIFIED ON THE CONNECTION DIAGRAMS FOR
YOUR BREAKER,(SEE SECTION 9.0), SO THE TIME-
DELAY SETTINGS WILL PROVIDE THE INTENDED
COORDINATION.

For an.example ‘of,how Zone Selective Interlocking may
be used; See,Appendix A.

4.0 PROTECTION SETTINGS

4+1 General

Priorito placing circuit breaker in operation, each trip unit
protection setting must be set to the values specified by
the engineer responsible for the installation. The number
of settings that must be made is determined by the pro-
tector model supplied as illustrated in Figs. 2.1 through
2.6. Each setting is made with a rotary switch, using a
small screwdriver. The selected setting for each adjust-
ment appears in its respective rectangular viewing win-
dow as illustrated in Fig. 1.

The installed rating plug establishes the maximum con-
tinuous current rating of the circuit breaker (l,). Instanta-
neous and ground current settings are defined in
multiples of (1)

To illustrate the effect of each protection curve setting,
simulated Time-Current curves are pictured on the face
of the trip unit. The rotary switch to make each setting is
located nearest that portion of the simulated Time-Cur-
rent curve it controls. Should an automatic “trip” occur (as
a result of the current exceeding the pre-selected value),
the LED in the appropriate segment of the simulated
Time-Current curve will light “RED” indicating the reason
for “trip”.

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

E.T-N
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4.2 Long Delay Current Setting

There are eight (8) available Long Delay Settings, as
ilustrated in Fig. 4.1. Each setting, called “J,” is
expressed as a multiple (ranging from .5 to 1) of the rat-
ing plug current (Ip).

Note: “/,” is also the basis for the Short-Delay Cur-
rent Setting. (See Section 4.4.)

| & .

Long Delay Available Settings
Setting /, -
m 5, .6, .7, 8,
XlIn =1 85, .9, 85,1
@ In Multiples of
Rating Plug
Amperes (I}

Fig. 4.1 Long Delay Current Settings

4.3 Long Delay Time Setting

There are eight (8) available Long Delay Time Settings,
as illustrated in Fig. 4.2, ranging from 2 to 24 seconds.
These settings are the total clearing times whenghe cur-
rent value equals six (6) times /,.

allow for the fact that the load circuit temperature
is already higher than normal, due to,the prior
overload condition. Each time an overload condi-
tion is repeated, the LTM causes the breaker to
trip in a time progressively earlier than the “Long
Delay Time Setting”. When _the load current
returns to normal, the LTM begins to reset; and
after about 10 minutes itihas reset fully, so that
next Long Delay trip time will again be the “Set-
ting” value.

In certain applications it may be desirable to dis-
able the LTM function. The LTM function can be
disabled by (first opening the breaker and then)
removing the Rating Plug (See Figures 1 and 6),
and lastlyymoving the LTM jumper (inside the rat-
ing plug cavity, See figure 4.2.1) to its “INAC-
TIVE? connection. (You can enable the LTM
function again any time you wish by moving the
LTMyjumper back to its original “ACTIVE” con-
nection.)

Rating Plug Cavity Rating Plug Cavity

l
- Long Dela |
G Tme |
| Sec- 1= !
at 6x/, ‘
® Available Settings
E',‘_'J'
é \ 2,437, 10,
) O {M 12, 15, 20, 24
o SRR
l~: 'T\\\§ : : Secongslat Gs Times
<) Long Delay Setting
\5::\(?}“‘_' ()
<,
T
L
6x/,
Fig. 4.2 Long Delay Time Settings
Notes:

1) Inaddition to the standard Long Delay Protection
Element, the Digitrip RMS 510 trip unit also has a
Long Time Memory function (LTM), which serves
to protect load circuits from the effects of
repeated overload conditions. If a breaker is
reclosed soon after a Long Delay Trip, and the
current again exceeds the Long Delay Setting, /,

the LTM automatically reduces the time to trip, to

_ 4 ‘, _._.N__._._,..
|
@ rSCKS i© @ © © [od &t
© |Hscxz Z <:> © CcK2
o5CK1 r K1
@) ) © 00
t —t b I- P L r
Standard from Factory “LTM Inactive’ -
“LTM Active”

Fig. 4.2.1 Long Time Memory “LTM’ Jumper

The action of the LTM is a factor to consider in
performing multiple Long Delay Time tests. (See
Section 5.4.)

2) There is a condition under which the Long Delay
Trip LED can erroneously indicate a LDT has
occurred, even though the breaker is still closed.
This can happen when an overload current
momentarily exceeds the Long Delay Current
Setting, /,, so that the Long Delay LED flashes
“RED” to indicate the overload condition. Then if,
at the very moment when the LED is “ON”, the
load current would then suddenly drop to a value
less than 10% of the breaker frame (or current
sensor) rating, the trip unit stops functioning
while the “4bit Latch Chip” (See Fig. 3) is set and
the LED remains Lighted. If the current would
again increase to a value above the Long Delay
Current Setting, /,, and then return to normal, the

Effective May 1997
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LDT will reset itself. You can of course, manually
clear the LDT (or any other trip indication) at any
time, by pushing the “PUSH to RESET” button.
(See Figure 1.)

4.4 Short Delay Current Setting

There are eight (8) available Short Delay Current Set-
tings, as illustrated in Fig. 4.3. Six settings are in the
range from 2 to 6 times I, and the other two settings are
“S1” or “S2” times I,. (REMEMBER: /, is the Long Delay
Current Setting). The values that “S1” and “S2” have
depend upon the type of circuit breaker, and are specified
both on the rating plug label (see Fig. 6), and on the
applicable Time-Current Curves referenced in

Section 9.0.

4.5 Short Delay Time Setting

As illustrated in Fig. 4.4, there are two different Short
Delay curve shapes, i.e., fixed time (flat) or 1%t response.
The shape selected depends on the type of selective
coordination chosen. The 1%t response will provide a
longer time delay in the low-end of the short delay current
range than will the flat response.

E]xl,

Short Delay E
Setting g

Available Settings

2,25,3,4,
5.6.5.S;

In Multiples of

Loyg Delay Setting
r

St and S2 Values are Specified on Rating,Plug

Fig. 4.3 Short Delay Current Settings

Five flat (.1, .2, .3, .4, .5 sec.) andithree 1%t (.1*, .3*, .5*

sec.) response time delay settings are available. The 12t
response settings are identified by/the suffix asterisk (*)

that appears in the viewing window. The 1°t response is
applicable to currents less than eight (8) times /,, the

Long Delay Setting. Far,currents greater than 8 times £,
the 1%t response reverts to the flat response.

Note: See also Section 3.6, Zone Interlocking, above.

4.6 Instantaneous Current Setting

There are,eight (8) available Instantaneous Current Set-
tings, asjillustrated in Fig. 4.5. Six settings are in the
range.from 2 to 6 times (l,) the rating plug value, and the

other two settings are “M1” or “M2” times (l,). The values
that “M1” and “M2” have depend upon the type“eficircuit
breaker, and are specified both on the rating plug label
(see Fig. 6), and on the applicable Time-Current Curves
referenced in Section 9.0.

4.7 NO Instantaneous Current,Setting

For types LS and LSG trip unijtsyplease see Sections 3.4
DIScriminator (Making Current Release) and 3.5 OVER-
RIDE (Fixed Instantaneous), for.available fast-acting high
short-circuit protection.

4.8 Ground Fault Carrent Setting

The eight (8) Ground“Rault Current Settings are labeled
with the code letters®A”through “K” (except there are no
“G” or “I"” settings), as illustrated in Fig. 4.6. In general,
the specific'eurrent settings range from 0.25 to 1.0 times
(), thewratingiplug value, but cannot exceed 1200 A. The

spegific Ground Current Settings for each letter are listed
in Tabley1 and on the applicable Time-Current curve for
theybreaker.

f[:\
I
I 1\\‘—\'\
L] Sho.+ Dela
N . y
"L__.%‘I Time
1
f : Sec.
%)
=
rj Availab * Settings
[ Avallab * >emings
L Y—_—— 1,2 3. 05
> o=
[ ol Seconds wi h
:jl_i—} [ Flat Respon. e
| - .'.“‘.'.}
»
e}
.
- Pt Shape
! Returns to Flat
| Response at Curre 1ts
=3 -~ _ Higherthan 8 x /,
IONNTI3 T
‘\\\ij | ™ 1%, .3%, 5%
AN [
\—\-*\-_\l L Seconds with
N+ -3~ FtShape
S
“*”In Viewing Window | (]
Indicates [
{2t Shape | "
8x/,

Fig. 4.4 Short Delay Time Settings
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f\'. M Available Settings
RN = et
I'l r | 225,34,
. I 5, 6, My, M;
Setting Inst. |
@ X1 - In Multiples of
no| Rating Plu(g )
I Amperes (in
® S ]

M1 and M2 Values are Specified on Rating Plug

TABLE 1 - GROUND FAULT CURRENT SETTINGS

GROUND FAULT CURRENT SETTINGS
(AMPERES)®

A B C D E F H K

Fig. 4.5

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without
the APM it may appear as if the trip unit does not
respond until the current is well above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever singlé phase
tests are made.

Instantaneous Current Settings

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
g 400 100 120 140 160 200 240 300 400
E:J 600 150 180 210 240 300 360 450 600
% 630 158 189 221 252 315 378 473 630
< 800 200 240 280 320 400 480 600 800
g 1000 250 300 350 400 500 600 750 1000
E 1200 300 360 420 480 600 720 900 1200
g 1250 312 375 438 500 625 750 938 1200
E 1600 400 480 560 640 800 960 1200 1200
@ | 2000 500 600 700 800 1000 1200 1200 1200
8 2400 600 720 840 960 1200 1200 1200 1200
2 2500 625 750 875 1000 1200 1200 1200 1200
'(7, 3000/3150 750 900 1050 1200 1200 1200 1200 1200
Z [a200 800 960 1120 1200 1200 1200 1200 1200
4000 1000 1200 1200 1200 1200 1200 1200 1200

5000 1200 1200 1200 1200 1200 1200 1200 1200

Available Settings

Gnd-Fault

Setting A.B.C.D

[E] ' E. FgHIK

@ Specific Values

GivemondCircuit
Breaker Time-Current
Curve,and in Table 1

Fig. 4.6 Ground Fault Curfent Settings

@ Tolerances on settings are +10% of values shown.

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

4.9 Ground Fault Time Delay Setting

As illustrated in Fig. 4.7, there are two different Ground

Fault curve shapes, i.e., fixed time (flat) or 12t response.
The shape selected depends on the type of selective

coordination chosen. The 12t response will provide a
longer time delay in the low-end of the ground fault cur-
rent range than will the flat response.

Five flat (.1, .2, .3, .4, 5 sec.) and three It (.1*, .3*, .5*

sec.) response time delay settings are available. The 12t
response settings are identified by the suffix asterisk (*)

that appears in the setting viewing window. The 1%t
response is applicable to currents less than 0.625 times
the ampere rating of the installed rating plug (I,). For cur-
rents greater than 0.625 x |, the |2t response reverts to
the flat response.

Effective May 1997
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\
\
\
O\ Gnd Fault
\ \ Time
Sec.
® ©
"

Available Settings

1,23 4 5

Seconds with
Fiat Response

i

It Shape
Returns to Flat

?

Response at
Approximately
0.625 I

Oa T 1%, 3%, 5*
~ N \f | .
N Seconds with
""" In Viewing Window ~~_~0 t Shape

Indicates
12t Shape

/
\

——

S ——

Fig. 4.7 Ground Fault Time Delay Settings

Note: See also Section 3.6 on Zone Interlocking.

5.0 TEST PROCEDURES

A\ DANGER

DO NOT ATTEMPT TO INSTALL, TEST OR PERFORM
MAINTENANCE ON EQUIPMENT WHILE IT IS ENER-
GIZED. DEATH OR SEVERE PERSONAL INJURY CAN
RESULT FROM CONTACT WITH ENERGIZED EQUIP-
MENT.

DE-ENERGIZE THE CIRCUIT'AND DISCONNECT THE
CIRCUIT BREAKER BEFORE,PERFORMING MAINTE-
NANCE OR TESTS!{

As illustrated in Figs. 1"andéb, an integral test panel is
provided to test the Digitrip RMS 510 Trip Unit.

Several no-trip settings are provided to check the trip unit
operation withgut actually tripping the circuit breaker.

5.1 General

Available “Test Amps'’ Settings

Breaker Trips
At 6T and GFT

@ "6T"=Phase Current Test'at
6xl, and TRIPS breaker;
“1,2, 3,80r10” x I,=Phase

Test Amps
Current Test - NOr]areaker
TRIP;

C'J x In
z "GFT"* = Ground Current Test
and TRIPS breaker;
o "GF" = Ground Current Test -
NO,breaker TRIP.
See Seetion 5443 for inser-
vice testtrip limitations.

Test @

Roter® O
e
@ Push/ then release Trip Reset
button to reset Trip Unit.
Required following all
automatic trip and test
J operations.

Unit
Status S

@yPush, then release Test
button to test. Test operation
begins with release of
pushbutton.

Fig. 5 Integral Test'Panel (Lower Right Corner of Trip

Onit)
A CAUTION

TESTING A CIRCUIT BREAKER UNDER “TRIP CON-
DITIONS” WHILE IT IS IN SERVICE AND CARRYING
LOAD\CURRENT, WHETHER DONE BY INTERNAL
OR EXTERNAL MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE DISRUP-
TION OF SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY SWITCH-
ING 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” condi-
tions are only performed at load current values no greater
than 50% of the Long Delay Current Setting, /. Any
attempt to conduct in-service testing when the load cur-
rent exceeds 50% of I, will not be executed by the trip

unit.

Since the Digitrip RMS 510 Trip Unit is completely self-
powered using energy derived from the current sensors
installed in the circuit breaker, all in-service tests con-
ducted should be conducted with the auxiliary control
power module, shown in Fig. 7, plugged into the trip unit.
This action will avoid difficulties caused by load current
levels that are too low to operate the trip unit.

Ei1-N
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5.2 When To Test

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

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

5.3 Test Provision

As indicated in Fig. 5, six different “Test Amps” settings
(1,2, 3, 6T, 8 and 10X 1)) are available for testing the
phase elements of the trip unit, and two (GF, GFT) are
provided for testing the ground elements.

A\ caution

A SETTING OF EITHER 6T OR GFT WILL TRIP\THE
CIRCUIT BREAKER. (SEE SECTION 5.4.3'BELOW.)

For any combination of the phase protection settings, an
appropriate “No Trip” condition can be set to test the long
time, short time and instantaneous trp settings without
tripping the circuit breaker.

In the “GF” test position, the level of test current based on
In, is adequate to demonstratesthe‘operating condition of
the trip unit without tripping the circuit breaker. This is a
functional check only, notsaycalibration.

5.4 Conducting Tests

1)  Before starting any test sequence, check the
Unit Status (Greer LED) in the lower right corner of
the trip unit(Seé Figs. 1 and 5) to be sure itis blink-
ing on and off ‘about once each second, which indi-
cates that the trip unit is functioning normally. In the
event the‘Unit Status LED is not blinking, install an
Auxiliary Power Module (APM) (See Fig. 7), or if
you have one already, check to see that it is con-
nected correctly.

2) \ If the circuit breaker is carrying current, check
for the following conditions:

a) the current is not less than 10% of the
breaker frame (or current sensof) rating; be
sure the “GREEN” Unit Status LED (in the
lower right corner of the trip unit (See Figs.
1 and 5) is blinking on an@off (indicating
that there is eno@igh current flowing to pro-
vide the power(necessary to operate the
trip unit). In the event the Unit Status
LED is either lighted “GREEN” or “OFF”
continuously,there is NOT enough cur-
rent flowing to power the trip unit; and
an APM'(See Fig. 7) should be installed
before proceeding with the test.

and b) the“eurrent is not more than 50% of the
LLong Delay Current Setting (/,); because
the‘trip unit will not execute your test
instructions when it senses that the
current through the breaker exceeds
the 50% level.

3)%. “When performing tests on the Long Delay ele-
ment, be aware that in addition to the standard pro-
tection element, the Digitrip RMS 510 Trip Unit also
has a Long Time Memory function (LTM), which
serves to protect load circuits from the effects of
repeated overload conditions. (See NOTE 1 under
Section 4.3 Long Delay Time Setting.) The action
of the LTM will have the same effect of advancing
the Long Delay Trip Time if multiple Long Delay
Time tests are performed repeatedly - as one might
do in making single phase tests on each pole of a
breaker in succession, for example. If you have suf-
ficient experience in performing tests with this kind
of accelerated trip timing, you may be comfortable
with the results of tests performed in quick succes-
sion. However, if there is any question, you may
simply wait about ten (10) minutes after a Long
Delay Trip for the LTM to reset, before you check
the next pole.

5.4.1 Control Power

For testing the trip unit, an optional Auxiliary Power Mod-
ule (Cat. No. PRTAAPM) as shown in Fig. 7 is recom-
mended. This Auxiliary Power Module, which operates
from a separate 120 Vac supply, may be used when a
drawout circuit breaker is in any of its four cell positions,
i.e., “Connected”, “Test”, “Disconnected” and “Withdrawn”
(or “Removed.”)

Note: For Testing Purposes Only: When using an
external single phase current source to test low level
ground fault current settings, it is advisable to use
the Auxiliary Power Module (APM) (See Fig. 7). Espe-
cially when the single phase current is low, without

Effective May 1997
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the APM it may appear as if the trip unit does not
respond until the current is well-above the set value,
leading the tester to believe there is an error in the
trip unit when there is none. The reason this occurs
is that the single phase test current is not a good
simulation of the normal three phase circuit. If three
phase current had been flowing, the trip unit would
actually have performed correctly. Use the APM for
correct trip unit performance whenever single phase
tests are made.

Plug in the Auxiliary Power Module (Cat. No. PRTAAPM)
to insure control power is available for testing. When the
APM is properly connected the “GREEN” Unit Status
LED will blink on and off about once per second.

5.4.2 Not Tripping the Breaker

1.  Place the “Test Amps” selector switch (See Fig. 5)
in one of the six “No Trip” test settings, i.e., 1, 2, 3,
8, 0r 10, x I,, or GF.

2.  Depress the (Black) “Test” pushbutton and release
it - the test starts when the pushbutton is released.

3.  Should any of the various protection settings be
less than the selected “No Trip” test value, then the
LED related to that function will turn on signifying
successful completion of the test action. Note: Dur:
ing the long delay tests the Long Delay LED
flashes “RED”.

4. Reset the trip unit by depressing and releasing the
“Trip Reset” pushbutton. All LEDs lighted by the
“No Trip” test action should turn “OFF”.

Should an actual overload or fault condition oeeur during
an in-service, “No Trip Test” sequenéegtheyprotection
function will override the test function, and the circuit
breaker will trip automatically in accordance with the
actual Time-Current settings.

Note: The “Trip Reset” pushbutton may be
depressed at any time. Howevergsshould a test
already be in progress, the test would be aborted.

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

5.4.3 Tripping the Breaker

1. Make sure that the circuit breaker is carrying no
current. (See CAUTION notes under Section 5.1.)

NOTE: Inytheevent it is decided to perform a
“Breaker, Trip Test” while load current is flowing,
make sure the circuit breaker is carrying no more
tham60% of the Long Delay Current Setting /.. (The

trip unit will not execute your instructions to Test
itself, when the load current exceeds 50% of'l)

2. Place the “Test Amps” selector switch (See Fig. 5)
in one of the two “Trip” test settings, i.e.,®T or GFT.

3. Depress the black “Test” pushbutten (See Fig. 5)
and release it - the test istipitiated when the push-
button is released.

4. Should any of the various protection settings be
less than the selectedyTest Amps” value, the circuit
breaker will trip and the RED related to that function
will light “RED”.

5. Reset the tripainit byddepressing and releasing the
“Trip Reset’spushbutton (See Fig. 5). All LEDs
lighted by(the "Trip” test action should turn “OFF”.

6.0 BATTERY (INSIDE THE RATING PLUG)

6.1 General

The battery has no part in the protection function of the
tripunit.

As indicated in Figs. 3 and 6, the battery is provided to
maintain the “RED” LED indication of the cause of TRIP
in thee Digitrip RMS 510 Trip Unit. The battery is located in
the rating plug along with a battery check pushbutton and
a green battery check LED.

6.2 Battery Check

The battery is a long life, lithium photo type unit. The sta-
tus of the battery can be checked at any time by depress-
ing the battery check pushbutton and observing the
“GREEN” LED as shown in Fig. 6. If the battery check
LED does not light “GREEN”, replace the battery. The
condition of the battery has no effect on the protection
function of the trip unit. Even with the battery removed,
the unit will still trip the breaker in accordance with its set-
tings. However, without the battery, the cause of TRIP
LED will not be lighted “RED”. If the battery is replaced
(or if an Auxiliary Power Module is plugged into the trip
unit), one or more of the cause of Trip LED’s may be illu-
minated. The user should push the red “TRIP RESET”
button to turn off the indications, and the trip unit will be
ready to indicate the next cause of trip.

6.3 Battery Replacement

The battery 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. The battery can then be removed by pull-
ing the battery tab as shown in Fig. 6.

E. 1N
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Note: The battery can be replaced at any time, even obtained from the following companies under their type
while the circuit breaker is in service, without affect- designation indicated:
ing the operation of the circuit breaker or its protec-

. ; Company Model
tion function.
Varta Batteries, Inc. CR 1/3N
150 Clarbrook Road
A CAUTION Eimsford, N.Y. 10523
CARE SHOULD BE EXERCISED WHEN REPLACING gg‘;?ﬁ%'r oadway DL 1/3N
A BATTERY TO INSURE THAT THE CORRECT Tarrytown, N.Y. 1059
POLARITIES ARE OBSERVED. POLARITY MARK- (914) 591_’70'06
INGS ARE SHOWN ON THE RATING PLUG WHEN
THE HINGED COVER IS OPEN AS INDICATED IN Sanyo Electric Ine: CR1/3N
FIG.6. Battery Division

200 Riser Read

The replacement battery should be the same type or Little FerryalN.J. 07643

equivalent. Acceptable 3.0 volt lithium batteries may be

Values for i | sntimn Scre
Short Delay S1 and $2 Rating)Plugifetentien Screw

nstantaneous M1 and M2 pun Tab 10 Batiery Removai Tak
Settings

RemoveBatie

Rating Plug is for Type
DS Circuit Breakers Oniy
3

Ratinyg Plugs for B-Frame
arud SPH Breakers are
Simnilar

®attery
Rating

Plug
ldentification

“Battery
Check’”
Pushbutton
Battery 0K if LED .
Lights “@REEN 'When Polarity
“Bartery CheckOBurton is Pushed Marks

Fig. 6 Typical Rating Plug

Trip Unit Connector (Fits,into Keyed Cavity
in Top Right Corngr of Taip Unit. See Fig. 1)

. Cotmmikaen |
@ VEREAL st SR BEG

T T
CutierMammér ;;:“1 gt
Auniliary For Lt Smiy Wit
Power Trze Dgoirg AMS
Module Yo

KX ERPESIAL

Ptug for 120 Vac Receptacle

Fig. 7 Auxiliary Power Module
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7.0 AUXILIARY POWER MODULE

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

When a drawout circuit breaker is equipped with a Digitrip
RMS 510 Trip Unit, it can be conveniently set and tested
while the circuit breaker is out of its cell or in its cell in the
“Test”, “Disconnect” or “Withdrawn” positions by using the
Auxiliary Power Module.

The Auxiliary Power Module is equipped with a unique
plug-in connector suitable only for plugging into the keyed
receptacle in the upper right corner of a Digitrip RMS Trip
Unit as shown in Fig. 1. This prohibits the possible use of
an incorrect type power module.

8.0 FRAME RATINGS, (WHERE APPLICABLE,
SENSOR RATINGS) AND RATING PLUGS

The Frame Rating of a circuit breaker is the maximum
RMS current it can carry continuously. The maximum
Short-Circuit Current Rating of the Circuit breaker are
usually related to the Frame Rating as well.

It is often times desirable to be able to choose a cugrent
value (I,), less than the full frame rating, to be the basis

for the coordination of the circuit breaker’s protection
functions, without affecting its short-circuit current capa-
bility. For the Digitrip 510 trip unit this is implementediby
changing the Rating Plug (and/or Current Sensors,
where applicable - See your circuit breakerinstractions
(listed in Section 9.0 below) to determineif this‘applies to
your circuit breaker).

The (Current) Sensor Rating (whére applicable) is the
maximum RMS current the circuit breaker can carry with
the specified current sensors ipsStalled." The Sensor Rat-
ing can be the same or less thap the Frame Rating, but
not greater.

The Rating Plug (Sée Fig. 6) fits into a special cavity to
complete the trip unit{See Fig. 1). Rating plugs have two
current ratings listed on their covers (See Fig. 6):

1) the “Must be used with Frame Rated” cur-

rent value (or “Sensor Rated”, iflappli¢a-
ble),

and 2) “I, (Rated I) =" current value.

This latter value, (l,) is the basis for the trip unit current
settings:

1) The Instantaneous andfGround Current
Settings (if provided)aresmultiples of (l,)
(See Sections 4/6'and2.8)

2) The Long Delay @urrent Setting, I,, is a
multiple of (I,)aLonRg Delay Current Setting
=I.= LD %X(l,). (See Section 4.2)

3) The ShortiDelay Current Setting (if pro-
vided).is indirectly dependent upon (l),
be€auseitis a multiple of 1., which in turn
isiagmultiple of (1)

ShortiDelay‘Current Setting =SD x [,
=SD x LD x (I,).
(See,Section 4.4)

Rating Rlugs'for the Digitrip RMS 510 trip units are
madrked for and may be applied on both 50 and 60 Hz

systems.
A CAUTION

BEFORE YOU FIT THE RATING PLUG INTO THE TRIP
UNIT, BE SURE TO CHECK THAT THE BREAKER
TYPE AND FRAME RATING (OR SENSOR RATING IF
APPLICABLE), MATCH THOSE PRINTED ON THE
RATING PLUGCOVER. INSTALLING A RATING PLUG
THAT DOES NOT MATCH THE BREAKER TYPE AND
FRAME RATING (OR SENSOR RATING, IF APPLICA-
BLE), CAN PRODUCE SERIOUS MISCOORDINATION
AND/OR FAILURE OF THE PROTECTION SYSTEM.

Complete catalog descriptions of all available rating plugs
are given in the applicable circuit breaker supplementary
instruction leaflets. (See Section 9)

Note: Rating plugs from Digitrip models 500/600/700/
800 CAN NOT be used with model 510 trip units. The
connection pins are located in different positions, so
that one cannot accidentally use the incorrect kind of

plug.

F.T-N
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9.0 REFERENCES

9.1 Digitrip RMS Trip Assemblies

I.L. 29-885
I.L. 29-886
|.L. 29-888

Instructions for Digitrip RMS 510 Trip Unit
Instructions for Digitrip RMS 610 Trip Unit
Instructions for Digitrip RMS 810 Trip Unit

9.2 Type DS Low-Voltage AC Power Circuit Breakers

1.B. 33-790-1

1.B. 33-790-1
AD 32-870

SC-5619-93

SC-5620-93

SC-5621-93
508B508

Instructions for Low-Voltage Power Circuit
Breakers Types DS and DSL

Supplement B to Digitrip RMS Trip Units

Typical Time-Current Characteristic Curves
for Types DS and DSL Circuit Breakers

Instantaneous (I)
Long Delay and Short Delay (LS)
Ground (G)

Connection Diagram for Type DS Circuit
Breakers

9.3 Type SPB Systems Pow-R Breakers

I.L. 29-801

I.L. 29-849

AD 29-863

SC-5623-93

SC-5624-93

SC-5625-93
|.S. 15545

Instruction for the Systems Pow-R Breaker
and Drawout Mechanism

Supplementary Instructions forthe Sys-
tems Pow-R Breaker used with, the'Digitrip
RMS Trip Units

Typical Time-Current Characteristic Curves
for Type SPB Systems Pow-R Breaker

Instantaneous (1)
Long Delay and Short,Delay (LS)
Ground (G)

SPB Master Connection Diagram

9.4 Series C® R-Frame Molded Case Circuit Breakers

29C106
29C107

29C713

AD 29-167R

SC-5626-93
SC-5627-93
SC-5628-93

Frame Book

Frame Instfuction Leaflet

Supplementary Instructions for Series C®
R-Frame used with the Digitrip RMS Trip
Units

Typical Time-Current Characteristic Curves
for R-Frame Circuit Breakers

Instantaneous (1)
Long Delay and Short Delay (LS)
Ground (G)

I.L. 29C714 Master Connection Diagram for Series C®

R-Frame Circuit Breaker

APPENDIX A ZONE INTERLOCKING

Assume a ground fault of 200@:Amperes occurs and
refer to Fig A.1.

CASE 1: There is no Zone'Selective Interlocking.
(standard time delay coordination is used)

Fault 3
The branch breaker will trip clearing the fault in
0.1s.

Fault2
The feederbreaker will trip clearing the fault in
0.35.

Fauit 1
Thebreaker will trip clearing the fault in 0.5 s.

CASE 2:)There is Zone Selective Interlocking

Fault 3
The branch breaker trip unit will initiate the trip in
0.03 s to clear the fault and Z3 will send an inter-
locking signal to the Z2 trip unit; and Z2 will send
an interlocking signal to Z1.

Z1 and Z2 trip units will begin to time out, and in
the event that the branch breaker Z3 would not
clear the fault, the feeder breaker Z2 will clear the
faultin 0.3 s (as above). Similarly, in the event that
the feeder breaker Z2 would not clear the fault, the
main breaker Z1 will clear the faultin 0.5 s (as
above).

Fault 2
The feeder breaker trip unit will initiate the trip in
0.03 s to clear the fault; and Z2 will send an inter-
locking signal to the Z1 trip unit. Z1 trip unit will
begin to time out, and in the event that the feeder
breaker Z2 would not clear the fault, the main
breaker Z1 will clear the fault in 0.5 s (as above).

Fault 1
There are no interlocking signals. The main
breaker trip unit will initiate the trip in 0.03 s.

Figure A.2 presents a Zone Selective Interlocking con-
nection diagram for a system with two main breakers
from incoming sources and a bus tie breaker. Note the
blocking diode D1 is needed so that the feeder breakers
can send interlocking signals to both the main and tie
breakers, without having the tie breaker send itself an
interlocking signal.

Effective May 1997
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Notes: Al1: Wiring to be twisted pair of AWG No. 14
to AWG No. 20.
[ —l ¢ Route Zone Interlocking wiring sepa-
3200 A ) Main 4l rate from power conductors.
DO NOT GROUND any Zone Interlock
GO Wiring.
0.5 Sec . . .
- 1200 A Gl A2: The maximum distance.between first
and last zone iss250 feet (110 m).
E» 7~ 1600A ) Feeder 1 A3: A Maximum of'20 breakers may be con-
N 22 nected in paralleliin one Zone.
0.3 Sec
— 400 A GO Legend
| Gl
; 2/‘;)0,; ) Branch C }=Common (Ungrounded)
S = Short Delay Output Signal
N L_. c SO to Higher Level Zone
= Short Defay Input Signal
l 0.1 Sec Z3 SI from Lower Level Zone
100 A Gcol: Ground Output Signal
' to Higher Level Zone
GO Gl = Ground Input Signa!
2 . from Lower Level Zone
[ =4
N 3
/\=/Fault at Location 2
2
Fig. A.1 Typical Zone Interlocking (Ground Fault Pro?
tection)
M1 M2
c
sO
sl si
[ |
0.5 Sec T 0.5 Sec
c
——
- S0
St
1N4004 -——
N
F11 F12 D1 0.3 Sec F21 F22 F23
—— —
C c C c C
SO SO S0 so SO
b e ‘_1
St S| S| S S
|| . —
_—— S bt
0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec 0.1 Sec

Fig. A.25 “Typical Zone Interlocking Connections with Two Main Breakers (M1, M2) and a Tie Breaker (T) (Short Delay

Protection)
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This instruction booklet is published solely for information
purposes and should not be considered all inclusive. If
further information is required, you should consult
Cutler-Hammer.

Sale of product shown in this literature is subject to;terms
and conditions outlined in appropriate Cutle;z=Hammer
Inc. selling policies or other contractual jagreement
between the parties. This literature is not infended. to and
does not enlarge or add to any such{centract. The sole
source governing the rights and remedies of any
purchaser of this equipment is thé¥eeniract between the
purchaser and Cutler-Hammer Inc.

NO WARRANTIES, EXPRESSED, OR IMPLIED,
INCLUDING WARRANTIES “OF FITNESS FOR A
PARTICULAR PURPOSE ORM@WERCHANTABILITY, OR
WARRANTIES ARISING FROM]COURSE OF DEALING
OR USAGE OF TRADE, ARESMADE REGARDING THE
INFORMATION, RECOMMENDATIONS AND
DESCRIPTIONS* €ONTAINED HEREIN. In no event will
Cutler-Hammer Inc."be responsible to the purchaser or
user in contraCt, /in, tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or
consequential damage or loss whatsoever, including but
not limited Yo, damage or loss of use of equipment, plant
or power system, cost of capital, loss of power, additional
expenses in the use of existing power facilities, or claims
against the purchaser or user by its customers resulting
from the"use of the information, recommendations and
description contained herein.

Cutler-Hammer Inc
Pittsburgh, Pennsylvania, U.S.A.

Style No. 7829C35H03 Effective May 1997
Printed in U.S.A/CClI
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