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There arc three things ta keep in mind with Digitrip $10, 610, 810 o 910 kits. @

1. Dependent Curves

The Long Delay Time and Short Delay Pickup scttings are defined in multiples of the | Pickup sctting. Refer to the
curves in Scction 3 of AD-33-855 (September 1993):

To use Figures 3-2, 3-3, or 3-4 with Digitrip 510,610,810 or 910 tsfip ¢

Figure 3-2,(Page 12):
Distegard L.ang Delay Scttings and Long Delay Time Sctti scipulc 1-1)
Instantancous Pickup and Timc arc accuralte as is.

Figure 3-3(Page 13):
The long Delay Sctting chosen deflines Ir (Ir = Lon
Change the harizantal axis to he “Current in Multi

Long Dclay Times arc defined at
Shart Dclay Pickups defined in @ s of
Figurce 3-4,(Page 14): \

Ground Fault Pickups and Times arc agghra is.

2. Rating Plugs

The rating plugs for the $10, 610, 8 9 0 d QU0 il units arc nat interchanpeable with the rating plugs for the 500, 600, 700 and
800 trip units. Refer to Catalog 26- N 92), page 99:
rot

‘To change arating p S00(600/700/800 series plug to a STI0/610/710/810 scrics plug,

Change the fir haracters of the Style Number from 2613009 to “31867377. Thce rest of the characters do

not chan

SPB Rating Plugs:
Changc the first 2 crs of the Catalog Number from “"PD™ to “RP™. "I he rest of the characters do nol change.

lugs?
two characters of the Catalog Number from “PD™ to “"RP™. The rest of the characters do nat change.

Change st scven characters of the Style Number from 26130107 to “3D86734™. 1 hc rest of the characters do

not change. \

Rctroﬁt Rating Plugs:
Change the first two characters of the Catalog Number from “PR™ to "RP™. The rest of the characters do not change.

phange the first seven characters of the Style Number from “3D86709" to "3D867667. "I he rest of the characters do

not changc.

PACC Communications (Section 7-4)

Step S: The olun-mcter should read 0-2 ohims. (instcad of 470 K Ohmis)
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1.1 Safety Precautions

The warnings included as part of the procedural steps in this manual are for personnel saﬁ’wd

protection of equipment from damage. An example of a typical warning is shown below to Mar-
ize personnel with the style of presentation. In addition, the following warning applies throughout
this manual. It should be read and understood before proceeding. rs

Power circuit breakers are equipped with high speed, high energy operat
The built-in interlocks and safety features are intended to provide saf
ing sequences. To provide maximum protection for personnel assoE ith the installa-

tion, operation and maintenance of these breakers, the following pra s must be

followed. Failure to do so may result in death, personal injury or y damage.

1.  Only qualified persons, as defined in the Electrical Cod are familiar with the
installation and maintenance of power circuit breakers itchgear should perform
any work associated with these breakers.

Completely read and understand these instructi re attempting any installation,
operation, maintenance or modification of the& ers.

Always turn off and lock out the power so ding the breaker prior to performing
any installation, maintenance or modiﬂca@ a breaker. Failure to do so could o,
result in electrical shock, leading to onal injury or property damage.

Do not perform any maintenance, g breaker charging, closing, tripping or any

other function which could causegsigrificant movement of the breaker, while it is on

the extension rails. Doing so ma the breaker to slip from the rails and fall, with

the potential to cause severe péfs injury to those in the vicinity.

&
Do not work on a closed b E r a breaker with closing springs charged. The
breaker may trip open charging springs may discharge, causing crushing or
cutting injuries.

Do not use the bre Qtse!f as the sole means of isolating a high voltage circuit.
Remove the brea he disconnected position before working on the wiring or

equipment d N from the breaker. Follow all lockout and tagging rules of the
National ElgCtrical"Gode, and all other applicable codes, regulations and work rules.

Do not leave reaker in an intermediate position in the cell. Always leave it in the
Connected, Test, Disconnected or Withdrawn position. Failure to do so could lead to

improper pasitioning of the circuit breaker and flashover, causing death, serious per-
sonal\pjury and/or property damage.

&




Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breake

8. Do not defeat any safety interlock. Such interlocks are intended to protect pers
and equipment from damage due to flashover and exposed contacts. Defea
interlock could lead to death, severe personal injury or property damage.

9. All wiring instructions must be followed precisely. Failure to do so could cause per-
manent equipment damage. P

1-2. Introduction %

This application data is provided as a guide, for authorized and qualifi nel only, in the
selection and application of Digitrip RMS Retrofit Kits on power circuij br S.

The information, recommendations, descriptions and safety notati ipfthis document are based
on Westinghouse’s experience and judgment with respect to reffofitigg power circuit breakers. All
possible contingencies which may arise during installation, opgratign or maintenance, and all
details and variations of this equipment do not purport tg beflc d by this document. If further
information is desired by the purchaser regarding a par rgstallation, operation or mainte-
nance of his particular equipment, the local Westinghous tric Corporation representative
should be contacted.

1-3. Warranty Disclaimer and Liability Limitaté

NO WARRANTIES, EXPRESSED OR IMPLI LUDING WARRANTIES OF FITNESS FOR
A PARTICULAR PURPOSE OF MERC Y, OR WARRANTIES ARISING FROM
COURSE OF DEALING OR USAGE DE, ARE MADE REGARDING THE INFORMA-
TION, RECOMMENDATIONS AND D TIONS CONTAINED HEREIN. In no event will

er or user in contract, in tort (including negligence),
direct, incidental or consequential damage or loss
mage or loss of use of equipment, plant or power sys-
tem, cost of capital, loss of péweRadgditional expenses in the use of existing power facilities, or
claims against the purchaser @r r by its customers resulting from the use of the information,
recommendations and d& ns contained herein.

%,

&

L 4

Westinghouse be responsible to the
strict liability or otherwise for any sp
whatsoever, including but not lim;

e ——— — — 3
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breaker
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2-1. Digitrip RMS Retrofit Kits Q
Westinghouse Digitrip RMS Retrofit Kits are available for many types of major manufact@ ower

Circuit Breakers. The Digitrip RMS Retrofit Kits are structures according to the Digitrip R rip Unit
and the specific overcurrent protective features provided.

The product line begins with the Digitrip RMS 500 Basic Retrofit Kit series. True S sensmg, basic
overcurrent protection, and self-testing features are standard. The overcurr jon prowded is
determined by the selected Long Time (L), Short Time (S), Instantaneous (I), und Fault (G

trip functions.

levels of features to those of the RMS 500 Basic Retrofit Kits andto e r. The features include

The balance of the Retrofit Kits listed (Digitrip RMS 500, 600, 700, an % ), add increasing
zone interlocking, digital alphanumeric displays, remote alarm sig Q M communications, and

energy monitoring capability.

Additional information on the features and content of each |g S Retrofit Kit is provided in the
Sections 4 through 7 of this application guide.

2-2. Retrofit Kit Installation Requirements R

Digitrip RMS Retrofits Kits can be applied to many ower Circuit Breakers, provided the
breakers are used on 50 to 60 Hz AC distribution s. Retrofits for fixed-mounted or nondraw-out
breakers should be referred to Westinghouse fogle tion.

by the retrofit kit purchaser, prior to ins n. Failure to address these conditions could result
in failure of the equipment to operat ly, permanent equipment damage, and, in some
instances, personal injury or death:

1.  The breaker must be in gx hanical and electrical operating condition. Breakers that are
i

The design and content of the retrofit%n the following conditions, which must be addressed

not in good operating con ould be repaired, reconditioned, or refurbished in addition to being
retrofitted. Refer to Segti r general guidelines on breaker preventative maintenance.

Rating plug selectigh. 60 Hz rating plug is normally provided, which does not exceed the
breakers’ maximum ifluous current frame rating. If an alternate rating plug is required for the
breaker retrofitt n be ordered separately or as part of the kit. Table 2-1 provides a complete
listing of all fali , including those for 50 Hz application. Rating plugs must coordinate with the
eing used. Together they determine the breaker |, (continuous current)
alog 26-000 for Retrofit Kit ordering information.

own with Ground Fault (G) Protection assume a 3-phase 3-wire grounded
system. If the retrofit is for a 4-wire grounded system, the customer must specify the fourth
sensor when ordering the kit. Also, provisions must be made on the breaker to bring the fourth sen-
soRwiring through the breaker secondary contacts. Secondary contacts and brackets, etc. are not
ed in the content of the kits.

Digitrip RMS 600, 700, and 800 Retrofit Kits require an External (customer supplied) 120 Vac
ource to power the trip unit information functions and alphanumeric digital displays, as applicable.

5
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Table 2-1

Digitrip Rating Plugs (50 and 60 Hz) and Their Coordination with Sensor Connectio

O

O

Sensor 60 Hz Rating Plug 50 Hz Rating Plug ,
Ratio Catalog Number & I, Rating Catalog Number& |, Rating
200:5 PR6A02A010 100 Amp
PR6A02A020 200 Amp
300:5 PR6A03A020 200 Amp
PR6A03A025 250 Amp
PR6A03A030 300 Amp
4005 PR6A04A020 200 Amp
PR6A04A025 250 Amp
PR6A04A030 300 Amp
PR6A04A040 400 Amp
600:5 PR6A06A030 300 Amp
PR6A06A040 400 Amp
PR6A06A060 600 Amp PR5A06A060
800:5 PR6A08A040 400 Amp PR5A08A040 400 Amp
PR6A08BA060 600 Amp PR5A08A060 600 Amp
PR6A08BA080 800 A PR5A08A080 800 Amp
1200:5 PR6A12A060 600 A PR5A12A060 600 Amp
PR6A12A080 m PR5A12A080 800 Amp
PR6A12A100 mp PR5A12A100 1000 Amp
PR6A12A120 mp PR5A12A120 1200 Amp
1600:5 PR6A16A08 mp PR5A16A080 800 Amp
PR6A1 6A10m0 Amp PR5A16A100 1000 Amp
PR6A16A#20 0 Amp PR5A16A120 1200 Amp
PR6A 6A1 6091600 Amp PR5A16A160 1600 Amp
2000:5 PR6 1000 Amp PR5A20A100 1000 Amp
P 1200 Amp PR5A20A120 1200 Amp
P% 1600 Amp PR5A20A160 1600 Amp
6420A200 2000 Amp PR5A20A200 2000 Amp
3000:5 6A30A160 1600 Amp PR5A30A160 1600 Amp
A30A200 2000 Amp PR5A30A200 2000 Amp
6A30A250 2500 Amp PR5A30A250 2500 Amp
PR6A30A300 3000 Amp PR5A30A300 3000 Amp
4000:5 PR6A40A200 2000 Amp PR5A40A200 2000 Amp
PR6A40A250 2500 Amp PR5A40A250 2500 Amp
PR6A40A300 3000 Amp PR5A40A300 3000 Amp
. PR6A40A320 3200 Amp PR5A40A320 3200 Amp
PR6A40A400 4000 Amp PR5A40A400 4000 Amp

r tap ratio connected must correspond with the rating plug shown.

aker current rating shown is adjustable down to 50% of the value listed with Digitrip
S/R Long Delay Pickup Setting.

9-93




2-3. Digitrip RMS Retrofit Kit accessories

Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Br

O

Table 2-2 provides a listing of optional accessories that are useful in the installation, r@nance,
and operation of your breaker equipped with a Digitrip RMS Retrofit Kit.

Table 2-2

Digitrip RMS Retrofit Kit Accessories

-
>

Accessory Accessory Style

Description or Catalog Number Funct

Auxiliary Power PRTAAPM P gitrip RMS Trip

Module (APM) it fortesting.

Amptector Test Kit 140D481G02RR or GO Digitrip RMS Trip Units.
Requires Adapter Harness.

Amptector Test Kit
Adapter Harness*

Zone Interlock
Shorting Plug

Lithium Battery
3.0 Volt

Q
\uraoell

O

%,

&

L 4

¥ See Section 8-4.

Tests Digitrip RMS Trip Unit
with Amptector Test Kit.

6503C53G01 (Typ
6503C54G01 (Typ
6503C55G01 (Bredkgr
Mounted Test

6502C8 Plugs into RMS/R Trip Unit Plug J2.
Shorts Out G|N to GOUT and S|N

to Sy during Trip Unit testing.

ries, Inc.
1/3N
rabrook Road
ford, NY 10523

Powers Digitrip LED Mode
of Trip Indicators
(Back-up Power).

Model DL 1/3N
South Broadway
Tangtown, NY 10591
(914)-591-7000

Union Carbide Corp.
Battery Products Div.
Model 2L-76BP

Eveready

39 Old Ridgebury Road
Danbury, CT 06817-0001
(203)-794-7548
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre S

3-1. Digitrip RMS Overcurrent Protection O

The Digitrip RMS Retrofit Kit styles covered by this Application Guide are designed to@e the
existing trip system employed on the breaker selected for retrofitting.

All Digitrip RMS Retrofit Kits provide basic overcurrent protection, which includes a séfected com-
bination of Long Time (L), Short Time (S), Instantaneous (I), and Ground Fa jme (G) Delay trip
functions. Five major components comprise the Digitrip RMS Trip Systen™ ent Sensors,
Auxiliary CT Module, Digitrip Trip Unit, Rating Plug, and the Direct Trip (DTA). These
components are interconnected by use of the various wiring harnesses%e up the Digitrip
RMS Trip System. Breaker interface diagrams for Digitrip RMS 500 t 00 are provided in
Sections 4 through 7. These diagrams show the major Digitrip RM3xgo nents and their inter-
connections. Wiring diagrams for each of the wire harnesses ar§ n Section 12.

Figure 3-1 shows the major components of the Digitrip retroﬁ% and their interconnections.
ent.

The following describes the function and operation of e
3-2. Current Sensors
Three multi-tapped current sensors (one per phas ated at the rear of the breaker. The

sensors pass information to the Auxiliary CT Modufg,and the trip unit on the primary current level
passing through the breaker. All the energy re power the Digitrip RMS Trip System is
produced by the current sensors.

The current sensors are connected to &t
sensor wiring harness. The current sens

determines the |, (continuous curre i
sensors provide 5 ampere nomina

inal block strip on the Auxiliary CT Module by the
afratio connected, in concert with the rating plug,
of the breaker. At rated primary current, the current
inputs to the Auxiliary CT Module.

3-3. Auxiliary CT Module

& three auxiliary phase current transformers, which reduce the
h rrent sensors to the millampere level required for the Digitrip

. When ground fault (G) protection is selected, a ground auxiliary
rovided, which performs the same function.

The Auxiliary CT Module
5 amp nominal inputs fr
RMS/R Trip Unit electro
current transformer i

A 7 point ter
nate the inp
connect the tri
DTA wiring harne
module, which receives the male plug of the Auxiliary CT harness. The Auxiliary CT harness also
has a 1Q pin bfack plug, which plugs into the trip unit to connect the Auxiliary CT inputs to the trip
unit ceives the trip unit signal outputs.

ifflal b strip is mounted on the front of the module. Terminals A through G termi-
f@@m the current sensors via the sensor wiring harness. Terminals OP and ON
iggal outputs to the Direct Trip Actuator through the sensor wiring harness or

. A 12 point female CT plug-in block is mounted on the right hand side of the

- igitrip RMS/R Trip Unit (and Power Relay Module, ATR)

Digitrip RMS/R (Rms/R Retrofit) Trip Unit, Figure 3-1, is designed to permit flexibility in retrofit

9
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utilized and no restraining signal, the
minimum time band {GDM) will be in i
effect - regardless of setting.

apply only to the response characteristics of
the Trip Unit and D.T.A. combination.

Additional delay times inherent in the host -
breaker must be added to the response times 4 g
shown here, to provide the actual total |
clearing time.

Response time bands shown in these curves F
I

T

T
|1
.

]
- )
I°t Response on

Ground Time Dial
“]Indicated by*

Nn
-

Ground Fault
Delay Adjustments
Flat Response

]

Ground Fault

| Qelay Adjustments
.| |1’ Response
| ‘ 1 T

. | —

10

1 10

Current in Multiples of Plug Rating (In)

-4 — Digitrip RMS/R Ground Fault Protection Time-Current Curve (G)
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bredke

—— —— —

3-5. Making Current Release (Discriminator) O

When the Digitrip RMS 500 Trip Unit is not equipped with an adjustable instantaneoﬂection
setting, i.e., types LS or LSG, a making current release (or discriminator) circuit is provide€d. This
circuit will prevent the circuit breaker from being closed and latched-in on a faulted circuit. The

non-adjustable release is pre-set at eleven (11) times the installed rating plug ampere rating (I,).

The making current release is armed only for the first ten (10) cycles fol @initial circuit
breaker closing operation with a load current exceeding approximately X e circuit breaker
frame or sensor rating. Should the load current through the circuit bre to a value less
than this, the release will re-arm. The release, once armed, will rem @ until the load

Direction
of Trip

Permanent

»

O Breaker Trip 7

Mechanism

Plunger Rod

DTA Reset Mechanism

O |

* mmal

e 3-5 — Digitrip RMS Direct Actuator (DTA)

15
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current passing through the circuit breaker exceeds approximately 20% for 10 cycles. Any tri
operation initiated by the making current release will trip the circuit breaker instantaneously;

3-6. Digitrip RMS Direct Trip Actuator (DTA) (and Auxiliary Switch Kit)(see Figure 3-

The Digitrip RMS Direct Trip Actuator (DTA) receives an electrical trip pulse from the trip wnit via
the Auxiliary CT Module and provides the mechanical trip force to trip the breake%

The DTA is made up of a permanent magnet, a disc held by the magnet, a ro& on by a
spring, a means for tripping the breaker, and a reset mechanism for mecharfic setting the
actuator. The magnet cannot pull and reset the disc against the force of thg S acting on the
rod, but it can overcome the spring force when the disc is in contact wit@agnet pole piece.

A tripping pulse from the trip unit counteracts the effect of the permafientpagnet, allowing the
spring to separate the disc from the magnet pole piece and to ac trip mechanism. The
trip mechanism strikes the breaker trip bar and trips the breaker. breaker opens, the
breaker mechanism moves the DTA reset mechanism, whic e disc to close the air gap
between it and the magnet pole piece. The DTA is reset isc is held in contact with the
magnet pole piece, against the spring force. If the DTA eset properly, the trip lever will
hold the breaker in the trip free condition and the break t be able to close.

RMS 700 and 800 Retrofit Kits include an Auxiliary%
m

V

Kit, which usually mounts on or near

h with mounting hardware and brackets. <~
n on the breaker position, i.e., open or

gh the INCOM network.

the DTA. The Auxiliary Switch Kit consists of a mic
The switch is used to provide the trip unit wi
closed. The status information is passed o

3-7. Digitrip RMS/R Rating Plug and B

The Digitrip RMS/R Rating Plug fits i
In (continuous current) rating. Thérat
ratio and the distribution system f
So (10) values, which corresp
(8) and M5 (12) values, whic

Igitrip RMS/R Trip Unit and determines the breaker
g must be matched to the installed current sensor

cy, i.e., 50 or 60 Hz. Each rating plug has fixed S (8) and
he trip unit maximum Short Delay Pickup settings and M
ond to the trip unit maximum Instantaneous Pickup settings.

The rating plug is equipp long-life 3.0 Volt lithium type battery. The back-up battery is not
required for the basig Di MS/R overcurrent protective circuit. It is used to maintain the trip
unit mode of trip in N s following a breaker tripping operation, when no external 120 Vac
control power sogdfcegthrotugh the ATR) to the trip unit is applied. A new battery will maintain the
mode of trip LE appfoximately 60 hours when no external 120 Vac source is applied to the
trip unit. The battery Y8ffeplaced from the front, without having to remove the rating plug from the
trip unit. Replacement battery types are listed under the Accessories section of this Application

Guide. Y

If a ratin is removed when the breaker is in the closed position, the breaker may trip.
TherefQre rating plug must be securely plugged in and the trip cover put back on the trip unit
toa that the rating plug stays in place.




Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Break@rs
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3-8. External Harness

The external harness has multi-pin disconnect plugs that plug into the trip unit to extra@e
interlocking, remote alarm, and INCOM communications signals, as applicable, from thes& unit
and to connect the 120 Vac power required on RMS 600, 700, and 800 kits. The external harness
also has a large 20 pin plug that plugs into the cell harness assembly which is mounteag in the
switchgear cell. The external harness provided with RMS 500 Basic Kits consists of just a small
jumper plug that sends out the zone interlock signals on the trip unit. \%

3-9. Potential Transformer Module (PTM)

A Potential Transformer Module (PTM) is supplied with each RMS 700 00 kit. The PTM

passes on circuit breaker primary voltage information to the trip upi e in obtaining INCOM
energy monitoring data. Three 600 volt leads are provided for thg P T™ primary connection to the
breaker. These leads may be connected to either the line sid d side of the breaker. The

PTM secondary terminates to a 4 pin black male plug (PT 1) fo it connection to the trip unit

via the 4 pin female plug provided on the external wiring

ONNECTED WHEN DIELECTRIC
IS PERFORMED OR THE TRIP UNIT
PLUG WHEN THE BREAKER IS
OVE THE BREAKER TO THE TEST

THE PTM PRIMARY DISCONNECT PLUG MUST
TESTING OF THE BREAKER/SWITCHGEAR A
MAY BE DAMAGED. DO NOT DISCONNECT
ENERGIZED OR IN THE CONNECTED PQSI
POSITION BEFORE PULLING THE PT G

3-10. Cell Harness Assembly \

The cell harness assembly is provide@l retrofit kits, except the RMS 500 Basic series. Its
function is to extract the zone integlBtkifg, remote alarm, and communications signals from the
breaker by connection to the éx e%iring harness and provide terminations for external cus-
tomer connections. Use of the \ ly reduces the time required for retrofit. It eliminates the
need to completely requir condary contacts on the circuit breaker and in the switchgear to
accommodate the added in RMS signals.

The assembly mountsi reaker compartment of the switchgear on the right side sheet. The
cell plug receives th%er external harness plug, providing a disconnecting means of extract-
ing the signals NO aker. A wiring harness brings the signal to terminal blocks for cus-
tomer externgfcopnediions in the switchgear. Depending on the retrofit kit selected, up to 3
terminal blo B1#TB2, and TB3) are provided.
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre

4-1. Digitrip RMS 500 Basic Retrofit Kit Selection & Content O

The Digitrip RMS 500 Basic Retrofit Kit series provides basic overcurrent protection o@e
retrofit kits are available with the applicable Digitrip RMS/R 500 Trip Unit overcurrent tri c-
tions, i.e. Long Time (L), Short Time (S), Instantaneous (1), & Ground Fault Time (G) Delays. The
combinations available are LI, LS, LSI, LIG, LSG, LSIG. L 4

The complete Digitrip RMS 500 Basic Retrofit Kit is mounted on the brea gfore, no
switchgear cell modifications or wiring are required. Zone interlocking siggal m the trip unit are

not wired out from the breaker. The external harness provided consists all jumper plug that
shorts out the zone interlock signals at the trip unit. Refer to Figure 4-&{o retrofit kit wiring
connections on the breaker.

4-2. Digitrip RMS 500 Basic Retrofit Kit Features Q

The Digitrip RMS/R 500 Trip Unit has the following featuges @e for customer use, when
applied in the Digitrip RMS 500 Basic Retrofit Kit:

Basic (L,S,I,G) overcurrent protection, as sele '
True RMS Sensing.
Integral Trip Unit Testing.

Unit Status Indicator.
Local Mode of Trip Indicators.
a i

ime Delays when those options are selected.

Selectable 2t on Short Time and GQ
The trip unit also includes provisions tN the required rating plug. The rating plug is
equipped with a battery to power the % de of trip indicators.

oA wN A

19
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X

Auxiliary CT Module

3 o ———
e : NOTICE
y 2lzim
o e o ql

Trip Unit

Rating
Plug .

ection 12 for detailed wiring connection diagrams

4-1 — Digitrip RMS/R 500 Basic Wiring
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre S

RMS/R 500 BASIC
EXTERNAL HARNESS ‘ p,u’Jz
STYLE NO. 6502C83G01

<1
Plug J2 must be installed with zone interlock jumpers Gof| <2
e — <3

Sin—SouT and Gi\—Ggy or breaker will trip Sout| ¢,
instantaneously on short time and ground fault delay SIN|__ ¢ 5
—< 6

<7

functions. \ Gin

S

Figure 4-2 — Digitrip RMS/R 500 Basic E. / ess

N
>
$

L 4

Q
o
&
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breake

5-1. Digitrip RMS 500 Retrofit Kit (With Zone Interlocking) Selection and Content

The Digitrip RMS 500 Retrofit Kit series provides basic overcurrent protection plus zoﬁperlock
capability. The retrofit kits are available with the applicable Digitrip RMS/R 500 Trip U ercur-
rent trip functions, i.e. Long Time (L), Sort Time (S), Instantaneous (l), & Ground Fault Time (G)
Delays. The combinations available are LI, LS, LSI, LIG, LSG, LSIG. s

The umbilical wiring harness includes a 20 pin plug, which connects tot arness assembly.
All retrofit kit components are mounted on the breaker, except the cell lfar, assembly, which is
mounted in the switchgear cell. Figures 4-1 through 4-3 provide tt@ it wiring connections

Zone interlocking signals are extracted from the trip unit by the umbilical@mess with plug.

on the breaker and the switchgear cell.
5-2. Digitrip RMS 500 Retrofit Kit (With Zone Interlocking) @s

The Digitrip RMS/R 500 Trip Unit has the following feat s@le for customer use, when
applied in the Digitrip RMS 500 Basic Retrofit Klt:

1. Basic (L,S,1,G) overcurrent protection, as select

2. True RMS Sensing. K

3. Integral Trip Unit Testing. K

4. Unit Status Indicator.

5. Local Mode of Trip Indicators.

6. Selectable 12t on Short Time and Gr ault Time Delays when those options are selected.
7

. Zone interlock capabilities of the brégk@§Short Time and Ground Fault Delay functions, when
those options are selected.

The trip unit also includes provisi t cept the required rating plug. The rating plug is
equipped with a battery to poye he #pcal mode of trip indicators.

Q
o
&




Sensor Harness* ?

B

|
|
|
|
|
|

Trip Unit

uuuuu

External Harness
See Figure 5-2

20-Pin

Ratin Terminal Block
Plug g (Customer Connections)
2

-

Cell Harness
See Figure 5-3
*Seg, Section 12 for detailed wiring connection diagrams

-1 — Digitrip RMS/R 500 Wiring




RMS/R 500
EXTERNAL HARNESS
STYLE NO. 6502C83G02

® ® O

® ® ® ©
® ® @ O
® ® @ ©

>

G
DG

XKLL A A

Pl

u

Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre
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Figure 5-2 — Digitrip RMS/R 500 Exter.
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RMS/R 500 Customer
O
' 6503C57GO01 O 1] O ZG
/___@ 5 @__ QuT .
oG —O) [ =
@ ©® 0 © —O |4 O SOUT) %
Gout ] r_"@ 5 C—} S \
® ST (b
a—
® @ )

@ ©f @
®

T @/ N

SiN
CELL INTERFACE PLUG
Q 1 | (Receives External H
AN 7
TERMINAL BLOCK
POINT AND MARKING DE ‘@ ION
TB1-1 DG Z eriock Digital Ground
TB1-2 Gourt Zo tefpck Ground Output
TB1-3 G e lock Ground Input

TB1-4 Sout o rlock Short Delay Output
Q

TB1-5 SN Nterlock Short Delay Input
0\< ,

O
Q>®

NOTICE

1. Zonéinterlock jumpers Siy-Sout and Gin-Goyr must be installed on TB1 or breaker
will trip instantaneously on short time and ground fault delay functions. Remove
mpers ONLY if zone interlocking is required.

All wire terminations shown are furnished complete with retrofit kit wiring harness,
except those indicated as customer connections.

-3 — Digitrip RMS/R 500 Cell Harness
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6-1. Digitrip RMS 600 Retrofit Kit Selection and Content O

The Digitrip RMS 600 Retrofit Kit series provides overcurrent protection, zone interloc@bility
and a local alphanumeric display. The retrofit kits are available with the applicable Digit MS/R
500 Trip Unit overcurrent trip functions, i.e. Long Time (L), Short Time (S), Instantaneous (l), &
Ground Fault Time (G) Delays. The combinations available are LI, LS, LSI, LIG, LSG4SIG.

In addition to zone interlocking, the RMS 600 Trip Units include the Pow @odule (ATR)
which provides contact closures for remote indication and alarm. Zone inx_rg and remote
alarm signals are extracted from the trip unit by the external harness wi he umbilical
wiring harness includes a 20 pin plug, which connects to the cell ha§ embly.

remote signals, the local mode of trip indicators, and the trip uni umeric digital display.

An external 120 Vac control source is required to power up the P ay Module (ATR)
Ip
Figures 6-1 through 6-3 provide the retrofit kit wiring connec@% breaker and in the

switchgear cell. All retrofit kit components are mounted qQp t er, except the cell harness,
assembly, which is mounted in the switchgear cell.
6-2. Digitrip RMS 600 Retrofit Kit Features

The Digitrip RMS 600 Trip Unit has the following f %available for customer use, when
applied in the Digitrip RMS 600 Retrofit Kit:

1. Basic (L,S,I,G) overcurrent protecti sele€ted.

2. True RMS Sensing.

3. Integral Trip Unit Testing. \

4. Unit Status Indicator.

5. Local Mode of Trip Indicators.

6. Selectable 12t on Short Time und Fault Time Delays when those options are selected.

7. Zone Interlock capabilitie® gf eaker Short Time and Ground Fault Delay functions, when
those options are select \)

8. Local Four Digit alph &c isplay.

9. igh load and mode of trip indication.

Remote Signal Cont
The trip unit alsoincl isions to accept the required rating plug. The rating plug is
equipped with a Ratt light the local mode of trip indicators if external 120 VAC control power

is lost.

9-93



Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre

External Harness
See Figure 6-2

Terminal Blocks Cell Harness
(Customer Connections) See Figure 6-3

Section 12 for detailed wiring connection diagrams

Igure 6-1 — Digitrip RMS/R 600 Wiring
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RMS/R 600
EXTERNAL HARNESS

T
Q

STYLE NO. 6502C83G03
ACCOM ATRCOM 5
AC120 LD GouT )
&
@ @ & | [
Plug J4
@ @ —
SC Sout —< 2
—< 3
® ©® & Bt
HL SN —< S
< 6
=
s <8
<9

Figure 6-2— Digitrip RMS/R 600 External H

N
>
$
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Br

—

RMS/R 600 Customer c Q
STYLE NO, 6505C71G02 LA Connections  TB2 °°€°‘95
: DG
6503C57G02 —10 1] O © 1] O
—O 2] O Gout O |2| O]amReom
DG ATRCOMACCOM —O || O Ol
@ O, —1O) |+ GF
Goyr LD  AC120 ) —1O [s| (A SIN Ol
Q p— 6| (O] AccoM 5l O
GIN GF \> 2
® © @]
Soutr  SC Q
— O
A o CELL INTERFACE PL
K@ /, ) (Receives Exter s

TERMINAL BLOCK

TBi-4
TB1-5
TB1-6

TB2-1
TB2-2
TB2-3
TB2-4
TB2-5
TB2-6

1..Zone
ill tri

POINT AND MARKING RIPTION
TB1-1 DG Interlock Digital Ground
TB1-2 Gour ofgylnterlock Ground Output
TB1-3 GiN e Interlock Ground Input
0

Sout Interlock Short Delay Output
S e Interlock Short Delay Input
Alcom TR 120VAC Input Common
ATR 120VAC Input Power

ATRCOM \O ATR Alarm Contact Common

ATR Long Delay Trip Alarm

GF ATR Ground Fault Trip Alarm
SC \ ATR Short Circuit Trip Alarm

ATR High Load Alarm

NOTICE

interlock jumpers Sin-Sout and Giy-Goyt must be installed on TB1 or breaker
p instantaneously on short time and ground fault delay functions. Remove

jumpers ONLY if zone interlocking is required.

2. All wi

re terminations shown are furnished complete with retrofit kit wiring harness,

except those indicated as customer connections.
3. ATR contacts are rated 1 ampere at 120VAC or 1 ampere at 28VDC.

ure 6-3 — Digitrip RMS/R 600 Cell Harness

31
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre S

7-1. Digitrip RMS 700 & 800 Retrofit Kit Selection & Content O

The Digitrip RMS 700 and 800 Retrofit Kit series are the top of the line of retrofit kits. @trofit
kits are available with the applicable Digitrip RMS/R 500 Trip Unit overcurrent trip functioms, i.e.
Long Time (L), Short Time (S), Instantaneous (l), & Ground Fault Time (G) Delays. The combina-
tions available are LI, LS, LSI, LIG, LSG, LSIG. L 4

Digitrip RMS 700 & 800 Retrofit Kits feature Communications capability %ed with the

Westinghouse Integrated Monitoring Protection and Control Communica\ ACC) System.

The RMS 700 & 800 Kits have essentially the same content, except the 0 Trip Unit has a

local alphanumeric display. The communication, zone interlocking, aEr e alarm signals are
bil

extracted from the trip unit by a umbilical wiring harness with plug. fhe ilical wiring harness
includes a 20 pin plug, which connects to the cell harness asse

remote signals, the local mode of trip indicators, INCOM Co ations, and the Digitrip RMS
800 Trip Unit alphanumeric digital display. A Potential Tr r Module (PTM) provides the
distribution system voltage input to the trip unit. The vided with a disconnect plug which
is to be disconnected in the event of breaker dielectri . Figures 7-1 through 7-4 provide the
retrofit kit wiring connections on the breaker and in chgear cell. All retrofit kit components
are mounted on the breaker, except the cell harne§g asSembly.

7-2. Digitrip RMS 700 & 800 Retrofit Kit a@'
I

Digitrip RMS 700 & 800 Trip Units hav, owing features available for customer use, when
applied in Digitrip RMS Retrofit Kits: \

Basic (L,S,I,G) overcurrent prot as selected.

True RMS Sensing.

Integral Trip Unit Testing.®

Unit Status Indicator. \

Local Mode of Trip In8i¢a

Selectable 1%t on Sh and Ground Fault Time Delays when those options are selected.

Zone Interlock capaRilitiés of the breaker Short Time and Ground Fault Delay functions, when

those options ar, d.
8. Local Four Qi it%numeric Display (Digitrip RMS 800 only).
9. Remote Sj I& cts for high load and mode of trip indication.
10. CommupiCaiipns When applied with the Westinghouse IMPACC System.
11. Energy itogifg Capability.

An external 120 Vac control source is required to power up t% r Relay Module (ATR)

Noohkrwd -

The trip unit also includes provisions to accept the required rating plug. The rating plug is
equipped with@ battery to light the local mode of trip indicators if the external 120 VAC control
power iSyost.

33




Auxiliary
Switch
(700/800
Kits Only)

SR —

External Harness
See Figure 7-2

20-Pin
22 | Plug

e

. L“»’” ..... P G Y G

Terminal Blocks Cell Harness
(Customer Connections) See Figure 7-3

n 12 for detailed wiring connection diagrams
tion 7.3 for power flow conventions

-1 — Digitrip RMS/R 7/800 Wiring

et —————
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre. S

e ———

RMS/R 700/800 _
EXTERNAL HARNESS Aux Switch P J2
STYLE NO. 6502C83G04
<1
ACCOM ATRCOM DG Gou _: g
® & & O Y <
N, —< 5
AC120 LD Gout _< 6
0 Q@ ¢ B
cC1 GF Gin >
@ @ g Plug J4
’ — —< 1
COMM2 CC2 SC  Sout 1 \_ACCOM|__ ,
@ @ Plug PT1 2 \ GF| 3
) 3 \. LD| 4
4 \. SC < 5
COMM! HL Sin 1> 5 N _HLI ¢
@ 2 o | [amoul <
y 3 > 7 | f__cc2] .4
4> 8 | (__cci| ¢4

Figure 7-2 — Digitrip RMS/R 7/800 Exterf:é %

L 4

Q
o
&

L 4
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®

RMS/R 700/800
CELL HARNESS
STYLE NO. 6502C71G03

6503C57G03
DG ATRCOMACCOM
Gout LD  AC120

® @
GIN GF CC1

© ©
Sout sC CC2 COMM2

®
SIN HL COMM1
g
AN 4

Customer Custom
TB1 Connections TB2 Connectifns
DG AC1
G 1 1 1
_@ O Gout —@ O ATRCOM
—0 |2| (A —© 2] O
—O [ O O [ O
g _@ 4 O Sout p O . GF
—~O [s[ CP— O e
— _@ 6 O ACCOM _@ HL
N, Customer
Connections
O CC1
O cc2
O COMM1
CELL INTERFACE PLUG (O | commz
(Receives External Harness
O
O

TERMINAL BLOCK
POINT AND MARKING

TBI2 Go
TB1-3 Gn '
TB1-4 Sour

S
TB1-6 ACCOM

>
DES, Tké

Zo ock Digital Ground

e rlock Ground Output
Zongyln ck Ground Input
e rfock Short Delay Output
) rlock Short Delay Input

OVAC Input Common

120VAC Input Power
R Alarm Contact Common*
R Long Delay Trip Alarm*

\ ATR Grouind Fault Trip Alarm*
ATR Short Circuit Trip Alarm*
\ ATR High Load Alarm*

INCOM Contact Output to Breaker Remote Close Contact*
INCOM Contact Output to Breaker Remote Close Contact*
INCOM Twisted Pair Connection

INCOM Twisted Pair Connection

Free Terminal for Twisted Pair Shield, Etc.

Free Terminal for Twisted Pair Shield, Etc.

NOTICE

1. Zone interlock jumpers Siy-Sour and Giy-Goyr must be installed on TB1 or breaker

will §ip instantaneously on short time and ground fault delay functions. Remove
jumpers ONLY if zone interlocking is required.

Il wire terminations shown are furnished complete with retrofit kit wiring harness,
except those indicated as customer connections.

* ATR contacts are rated 1 ampere at 120VAC or 1 ampere at 28VDC.
7-3 — Digitrip RMS/R 7/800 Cell Harness




Instructions for the ApplicaLion of Digitrip RMS Retrofit Kits on Power Circuit Br

RMS/R 700/800

PT MODULE

STYLE NO. 6502C82G01
8188A44G01

Plug PTM
(Disconnect when
dielectric testing breaker)

> A, 1, Red

> B, 2, Yellow>
‘ N C, 3, Blue

/7

N Blue

7 PT

«| Yellow (

7 Tra

N Red

7/

>

Yellow

Red
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7-3. Power Flow Convention

For RMS/R 700 and 800 kits, proper power flow conventions must be maintained as folloxﬁg
assure the trip unit reads positive power. The factors which affect this are the direction of p
flow, the location of the sensors (top or bottom), and the polarity of the sensor connections.

L 4
The following table should be consulted to determine the proper arrangement to the trip unit
to read power properly. In all cases shown the current sensors are mounted W %nsor
nameplates facing out, so that they can be read with the sensor installed on \& er.

POWER FLOW SENSOR MOUNTING SENSOR POLAEIT»

TOP TOBOTTOM  TOP COMMON AQ\C\OM DOT
TOP TOBOTTOM ~ BOTTOM COM O@DOT
BOTTOMTOTOP  TOP c N DOT
BOTTOM TO TOP  BOTTOM N AWAY FROM DOT

In describing the sensor polarity, the “co
mark usually near the X1 terminal on thg

@ green wire, and the “dot” is the polarity
50T

The trip unit, umbilical cord, and cell har@ring for INCOM communications can be confirmed
as follows:

7-4 INCOM Communications Wiring Ch

L 4

Remove customer twisted-p
Remove external 120 V.
Connect ohm-meter to 3-4.

Keep the umbilical cordiconfaected.

approximately 470K ohms.

The ohm-meter sho
If (5) is OK, thegth rifg is confirmed.
Remove ohm N replace wiring removed in steps (1) and (2).

nections COMM1, COMM2 (TB3-3, TB3-4).

r.

ook wh =

L 4
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8-1. Dielectric and Meggar Testing

WARNING

TO AVOID POSSIBLE DAMAGE TO TRIP UNIT, PERFORM THE FO G TWO STEPS
BEFORE APPLYING MORE THAN 635 VOLTS TO A BREAKER R ITTED WITH A

DIGITRIP RMS TRIP SYSTEM:
1.  ONKITS WITH AN UMBILICAL CORD, DISCONNEC %AKER UMBILICAL PLUG,
WHICH CONNECTS TO THE EXTERNAL BREAK LCWIRING.

2. DISCONNECT POTENTIAL TRANSFORMER M
NECTS THE BREAKER PRIMARY VOLTAGE F
TRIP UNIT MODELS ONLY).

8-2. Testing the Digitrip RMS Trip Syg

The Digitrip RMS overcurrent trip syst% be tested by using one of three possible
methods, including the Digitrip Self Amptector Test Kit (with the use of an
Amptector Test Kit Adapter Hame\ Primary Injection Testing (e.g. Multi-Amp or EIL).

LUG PTM, WHICH DISCON-
E TRIP UNIT. (RMS 700 AND 800

%RAL NOTES ON TESTING:
1. Each retrofitted breakgrg’st be primary injection tested to confirm the entire system
r

operation (includin s) prior to installation, secondary Injection testing or Self
Test may be u ventative maintenance testing hereinafter.

2. Eachretr rgaker must be set-up per the distribution system coordination study
prior to instalfatigh.

3. Trip units ar@calibrated and sealed at the factory.

4. Eac -up or time setting is selected on an eight position switch.

I M — —— N R R R R
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5. Each switch setting has a system tolerance band (shown in Figures 3-2, 3-3 an@

Time-Current Curves).
6. Field testing confirms that the trip system performs properly according to its tognce
bands.

7.  Field testing of pick-up currents is recommended at two levels:

4
« Current somewhat below the minimum tolerance band level \%

(to confirm pick-up has not occurred).
 Current somewhat above the maximum tolerance band leve
(to confirm pick-up has occurred).

» Testing time should be the shortest necessary to confir p status
(to limit thermal energy absorbed by the system) — apgro tely 5 seconds.

8. Field testing of tripping times — (D
 Confirms that the system trips within the tolera
* 6x current and 10 second time is recomme ng delay tripping time testing
(for ease of calculating +0% - 33% time t e Pand and to limit thermal energy

absorbed by the system).

loaded conductors. When performi d Long Delay Trip tests, the results may
be erroneous as the memory cir st discharge prior to the next test. The memory
circuit can be discharged by dim ting the external power source (Auxiliary Power
Module or 120 Vac input throu% xternal harness) for 5 to 10 seconds between
tests.

10. Due to Digitrip RMS Zoh ridcking capability, the Short Delay and Ground Fault
Time trip functions will tantaneously, unless Digitrip RMS/R 500 basic external
harness plug is pla ﬁtrip unit plug J2 to short Gy to GoyT and S|N to SoyT:
see Figure 4-1. If sic external harness is not available and the kit is furnished

r@O
b

9. Digitrip RMS has a memory circuit that% es the time required to cool down over-

with a 500, 600 o 0 external harness, G|\ to GoyT and Sy to SoyT can be
shorted by plu reaker external harness into the cell plug of the cell harness

assembly x 5-2,6-2, or 7-2.
Digitrip Trip ®€nij€ arg factory tested and calibrated. Field testing of the Retrofit Kits confirms
that the retrofi eaker meets the published time-current curves shown in Figures 3-2, 3-
3 and 3-4. Each pick-up or time setting on Digitrip Trip Units is selected by choosing one
position of eight on each switch. Each switch setting has a tolerance band associated with it
as defimgd in Figures 3-2, 3-3 and 3-4.

Fi 1 shows the zones for pick-up and no pick-up. The Digitrip unit must not pick-up

53
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below Zone A (the pick-up tolerance zone), and must always pick-up above Zone A. Fi s,
pick-up testing of the kits must not be done within the tolerance zone (Zone A), since

unit may or may not pick-up within this zone. Below band testing, Zone B, confirms t@at the
pick-up will not occur below the minimum pick-up level. Above band testing, Zone C, -

firms that the pick-up will occur at or above the minimum pick-up level. Figure 8-1 also

shows the tolerance zone for trip times. Field time testing confirms that the breaker Wil trip

within this time zone.

Pickup Test \ Time Test

Time
Time

Trip Time should
occur within
this Time Zone

— -
@ Current Current

Figure ick-up Test and Time Test
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8-3. Digitrip RMS Self Testing System

Use of the Digitrip RMS Self Test System while the breaker is in the “connected” pOSition
in the switchgear cell compartment is not recommended. The tripping action of the circuit
breaker will cause disruption of service caused by unnecessary switching of connected

equipment.
Testing should only be performed when the breaker is levered to t \, *disconnect-
ed” or “removed” positions. Failure to comply with these recomme ns could resultin

injury, death and/or equipment damage.

All Digitrip RMS and RMS/R Trip Units are equipped with s @g capability as standard.
The self testing system requires one of two external pow@; es to operate:
*  Auxiliary Power Module (APM, Catalog Num PM): an optional accessory

used to power the self testing system. The A into the trip unit test port, provid-
ing power from a 120 Vac 50/60 Hz circuit.

. External 120 Vac Source: The self test xfor RMS 600, 700, & 800 retrofits can be

powered by an external 120 Vac sq ed to the trip unit through the breaker

external harness. When 120 Vac e iS supplied to terminals “AC120” and

“ACCOM” of the cell harness a and the breaker external harness is plugged
& owered.

into the cell plug, the self test c
Once the self test system is pow, @jescribed above, the trip unit can be enabled to
simulate set test conditions. {efer tg)Section 8-3.1 within this section for specific set-
tings on functional testing

The “Test Amps” setting K2 3, 6T, 8, 10, GFT, and GF each multiplied by the I, rating.
The breaker will only tri@ to the open position when the (6T and GFT) settings are used.

The test is start @hing the TEST push-button. The trip unit will test itself based on
the test and ti rent settings selected, lighting the “mode of trip” LEDs.
For RMS 60 d 800 trip units the alphanumeric digital display will register the elapsed

time of the test uftil the “tripping point” and then register the “cause of trip” coded message
on the alphangmeric digital display. The simulated fault current can then be viewed by

depressing the STEP push-button.
B &push the TRIP RESET push-button to reset the trip unit and the LEDs when test-

complete, or you may run down the rating plug battery.

$ 43
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8-3.1 Recommended Test Points for Digitrip RMS Units Using the Self Test FunctioO

A. Provide power to the trip unit, to operate the self-test function use an Auxiliary Pow
Module (Cat PRTAAPM) for Digitrip 500 units. For 600, 700 or 800 units, refer to Fig
or Figure 7-3 to apply 120 VAC input power directly or use the Auxiliary Power Module. It is
necessary to remove the input power between tests to reset the thermal memory ofthe trip

unit
B. Use the following table to apply the proper settings for each of the eigr@ selection

switches on the trip unit. The number of selector switches is depende protective
functions (LSIG) of the trip unit; as a result, your trip unit may not ha the selector
switches in the diagram below. Refer to Section 3-4 for additional in on on the trip unit
and its time current curves.
TEST AMPS LONG DELAY SHORT DELAY INST. GROUND FAUL
PICKUP TIME PICKUP TIME PICKUP PICKUP
24 2 4 R T . . 5% . .
N g/ s
7B . - EXPECTED
o S TR RESULTS
15 12 10
1 Long Delay Plckup Test Push the Trip Reset button, followed by

the Test button. If the trip unit is

T
functioning properly, no LED indicators
will light. Push the Trip Reset button

again.

2. Long Delay Plckup Test (B) Push the Test button. If the trip unit is
functioning properly, the Long Delay

LED will begin flashing. Remove power
to the unit for at least 5 seconds. Re-

apply power and push the Trip Reset

button.
L 4 \< ,

Push the Test button and begin timing.

3. Long Time Test:
1 1 If the trip unit is functioning properly,
the breaker will trip in between 13.3
@ @ @ 9 @ @ ® @ and 20 seconds. The Long Delay LED
will be flashing while timing out and
@ solid after tripping. Remove power to

the unit for at least 5 seconds. Re-apply
power and push the Trip Reset button.
Reset the breaker.

4. Short Delay p Test (A): Push the Test button and begin timing.
1 1 If the trip unit is functioning properly,

the breaker will trip in between 13.3

@ @ @ ® @ and 20 seconds. The Long Delay LED
will be flashing while timing out and

solid after tripping. Remove power to

the unit for at least 5 seconds. Re-apply

power and push the Trip Reset button.
Do not use the .1*, .3* or .5*; the It settings. Reset the breaker.

S




Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breaker:

5. Short Time Test (B):

D ® @ ® W ® G

6. Instantaneous Test (A)

o m ® @ ® QO ®

7. Instantaneous Test (B)

M o ®m & ® O ®

8. Ground Fault Test (A):

@@@

9. Ground Fault Test (B): o ()
® 0 A 6 ® ® 0

@O

® @

at 1-80 S.

L 4

t Do not use the .1*, .3* or .5*; the I°t settings.

Push the Test button
If the trip unit is fun@iioning
the breaker will trip i
0.5 seconds. The Short Delay LED will
be solidly lit after tripping. Remove
power to the unit for gpleast 5 seconds.

Re-applyggpower and push the Trip
Reset pltt set the breaker.
utton and begin timing.

Pu

nit is functioning properly,
gker will trip in between 13.3
seconds. The Long Delay LED
Oe solidly lit after tripping. Remove
er to the unit for at least 5 seconds.
e-apply power and push the Trip
Reset button. Reset the breaker.

Push the Test button and begin timing
If the trip unit is functioning properly,
the breaker will trip in approximately
0.1 seconds. The Instantaneous LED
will be solidly lit after tripping. Remove
power to the unit for at least 5 seconds.
Re-apply power and push the Trip
Reset button. Reset the breaker.

Push the Test button and begin timing.
If the trip unit is functioning properly,
the breaker will trip in approximately
0.5 seconds. The Ground Fault LED will
be solidly lit after tripping. Remove
power to the unit for at least 5 seconds.
Re-apply power and push the Trip
Reset button. Reset the breaker.

Push the Test button and begin timing.
If the trip unit is functioning properly,
the breaker will trip in approximately
0.1 seconds. The Ground Fault LED will
be solidly lit after tripping. Remove
power to the unit for at least 5 seconds.
Re-apply power and push the Trip
Reset button. Reset the breaker.

yield correct results, the trip unit is functioning properly. If any

C. If all of the
difficultis@ ntered during testing, please call the Digitrip Retrofit Kit Service Center

45
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8-4. Testing Digitrip with the Amptector Test Kit
WARNING

POSSIBLE DAMAGE TO THE DIGITRIP MAY RESULT FROM THRUSY OF STYLES
140D481G01R OR G02 AMPTECTOR TEST KITS. USE ONLY TOR TEST KIT
WITH STYLES 140E481G02R, 140D481G02RR, OR 140D481 R TESTING THE
DIGITRIP TRIP UNIT.

Digitrip RMS/R Trip Units can be tested over a partia
140D481G02R, 140D481G02RR or 140D481G03
adapter harness. The available adapter harnesses
as follows:

ing either style
Test Kit and an optional test kit
isted in Table 2-2 and are described

%des a receptacle for receiving the test
sp&de type terminals for connecting to the
als A through ON. This harness must be

g the test and then removed afterward.

*  Amptector Test Kit Adapter Harness Tyge
kit banana plug and a set of 7 color-g@

auxiliary CT module terminal block,teheg
manually connected to each breake

*  Amptector Test Kit Adapter Harn e 2: includes a receptacle for receiving the test
kit banana plug and a multi-pi lug to provide quick connection to the breaker
mounted test plug. The br nted test plug is an optional accessory, sold as a

kit (see Figure 1-3) for perfiafgpt mounting on each breaker. It includes a female multi-
pin plug with a set of 7 ®g@lo’goded spade type terminals, which connect to auxiliary CT
module terminal block igals A through ON. During testing, Adapter Harness Type 2
is plugged into the br@mounted test plug and then removed afterward.

@ NOTICE

oduces a maximum of 30 to 35 amperes when connected to the
test kit adapter . The test kit outputs are limited to 6-7 times the Rating Plug I, rat-
ing. This restricts tl&est range for Short Delay and Instantaneous Testing, but still provides
for testing the Long Delay Pickup and Long Delay Time trip functions.
When testing witfi the Amptector Test Kit, an external power source to the trip unit is
required,if tge alphanumeric digital display or the communications features are to be
checked. either the Auxiliary Power Module (APM) or the 120 Vac input through the
brea ilical cord (RMS 600, 700, or 800 only) as discussed above. Additional informa-
tio sting Digitrip RMS with the Amptector test kit is listed in the REFERENCES section
iSdocument.

The Amptector

9-93
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8-4.1 Recommended Test Points for Digitrip RMS Trip Units Using Westinghouse
Amptector Test Set

A. Provide power to the trip unit, for proper operation use an Auxiliary Power Modul
PRTAAPM) for Digitrip 500 units. For 600, 700 or 800 units, refer to Figure 6-3 or Rigur® 7-3
to apply 120 VAC input power directly or use the Auxiliary Power Module. Power to trip
unit is necessary in order to allow the Amptector test set to read correctly; but the power
must be removed between tests to reset the thermal memory of the trip unit.

B. Make sure that the Amptector test set shuts off automatically when t r trips to
prevent potential damage to the trip unit.

C. Use the following table to apply the proper settings for each of the @i nction selection
switches on the trip unit. The number of selector switches is depe on the functions
(LSIG) of the trip unit; as a result, your trip unit may not have alfgf the switches in the
diagram below.

8gs, where the plug rating (In)
, it will be necessary to ratio the

The tester secondary amps shown below are for 100% Raifft¢
and sensor rating are the same. If your Rating Plug is @Qt *Q 9
secondary amps accordingly.

TEST AMPS LONG DELAY SHORT DELAY
PICKUP TIME PICKUP TIME

EXPECTED
RESULTS

1. Long Delay Pickup Test (A): Second

Close the Breaker. Push the Trip Reset
button, followed by the Test button. If

the trip unit is functioning properly, no
LED indicators will light. Push the Trip
Reset button again.

2. Long Delay Pickup Test (B): Se mps = 5.7 amps

Push the Test button. If the trip unit is

1 functioning properly, the Long Delay
LED will begin flashing. Stop the test.
Remove power to the trip unit for at
least 5 seconds. Re-apply power and
push the Trip Reset button.

3. Long Delay Time Test; dary Amps =30 amps Push the Test button and begin timing.
If the trip unit is functioning properly,

t t : 15 1unc
the breaker will trip in between 13.3
and 20 seconds. The Long Delay LED

will be flashing while timing out and

solid after tripping. Remove power to
the unit for at least 5 seconds. Re-apply
power and push the Trip Reset button.
Reset the breaker.

4. Short DelayaRi€kup Test (A): Secondary Amps = 25 amps Push the Test button and begin timing.

1 T If the trip unit is functioning properly,

the breaker will trip in between 19 and

o @ @ @ @ 29 seconds. The Long Delay LED will
be flashing while timing out and solid

after tripping. Remove power to the unit

for at least 5 seconds. Re-apply power

and push the Trip Reset button. Reset

o not use the .1*, .3" or .5%; the 1%t settings. the breaker.
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5. Short Delay Pickup Test (B): Secondary Amps = 35 amps Push the Test button and begin timio
el

1 1 If the trip unit is functioning prope
the breaker will trip in approxd
@ @ @ @ ® @ 0.5 seconds. The Short Delay @ED wi
be solidly lit after tripping.
power to the trip unit for at least 5

seconds. Re-apply power and push the
Trip Reset button. Reset the brdaker.

6. Instantaneous Pickup Test (A): Secondary Amps = 25 amps push tre Jot begin timing

T T the trip I i@ning properly,

@ @ @ e ® @ the breaker wi etween 19 and
29 sec

ng Delay LED will

be sol y r tripping. Remove
ip unit for at least 5
econ -apply power and push the

utton. Reset the breaker.

7. Instantaneous Plckup Test (B): Secondary Amps = 35 amps he Test button and begin timing.
he trip unit is functioning properly,

te breaker will trip in less than 0.1

seconds The Instantaneous LED will be

solidly lit after tripping. Remove power

to the trip unit for at least 5 seconds.

Re-apply power and push the Trip
Reset button. Reset the breaker.

8. Ground Fault Pickup Test (A) Secondary Amps = 1!

O B ® & 6

Push the Test button and begin timing.
If the trip unit is functioning properly,

the breaker will not trip. Remove power
to the trip unit for at least 5 seconds.
Re-apply power and push the Trip
Reset button.

9. Ground Fault Pickup Test (B): Secon ps = 1.5 amps Push the Test button and begin timing.
If the trip unit is functioning properly

1 \
0 the breaker will trip in approximately
05 seconds. The Ground Fault LED will

be solidly lit after tripping. Remove
power to the unit for at least 5 seconds.
Re-apply power and push the reset

button. Reset the breaker.

C. If all of the above test rrect results, the trip unit is functioning properly. If any
difficulties are enceunt@g€dturing testing, please call the Digitrip Retrofit Kit Service Center
at 1-800-WES- &

L 4

t e the .1*, .3" or .5%; the I°t settings.
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8-5. Primary Injection Testing O

Primary injection testing is a useful alternative to the secondary injection methodﬁa?ribed
previously. Primary injection verifies the complete breaker overcurrent protection s m,
including the current sensors, rating plug, trip unit, and the interconnecting wiring. It involves
the use of a tester, e.g. Multi-Amp Tester or EIL, to inject single phase primary cufrent
through the breaker to test the Digitrip RMS overcurrent trip system. %

Terminals G and N can be shorted together with a suitable jumper orary defeat the
ground fault trip function. This will enable the breaker to be tested | ong Delay portion
of the curve without tripping on ground fault. The jumper musté ved after testing to

When testing breakers equipped with Ground Fault (G) protection, W CT Module
t

reinstate the ground fault protection on the breaker.

When testing on breakers with current limiters, the cugrenf ] rs should be removed and
replaced by copper shorting bars during testing. Failu o could result in compromis-
ing the expected performance of the current limit h®§, Clrrent limiters must be reinstalled

after testing is completed.

When testing, an external power source to the tigunit is required if the alphanumeric digital
display or the communications features are t ecked. Use either the Auxiliary Power

Module (APM) or the 120 Vac input thr eaker umbilical cord (RMS 600, 700, or
800 only) as discussed above.

N
903
&

Q
o
&

Q
S |




A 120 VAC |nput power to the trlp unlt is not necessary durlng Prlmary InJec stlng but it
is recommended because it permits the alphanumeric display on Digit 800 units to
operate. To provide 120 VAC input power to the trip unit, use an Auxili er Module (Cat
PRTAAPM) or refer to Figure 6-3 or Figure 7-3 to apply the power d|r ® iS necessary to
remove the input power between tests to reset the thermal mem é trip unit.

t

B. Use the following table to apply the proper settings for each of jhe function selection
switches on the trip unit. The number of selector switches is nt on the functions

(LSIG) of the trip unit; as a result, your trip unit may not ha the switches in the
diagram below.

of the Plug Rating (In). Refer to
ime current curves.

The Primary Current settings shown below are in percen
Section 3-4 for additional information on the trip uni

LONG DELAY SHORT DELAY [ OUND FAULT
PICKUP TIME PICKUP TIME P CKUP TIME

S 02 25 8 ) .
3 S 2

9 8 8 15 12 10 A .F 4 5

TEST AMPS

m = o Close the Breaker. Push the Trip Reset
1. Long Delay Plckup Test (A): Primar urrent = 100% of I satten. Tolowe by the Teet betton 1

the trip unit is functioning properly, no
LED indicators will light. Stop the test
within 10 seconds. Push the Trip Reset
button again.

2. Long Delay Pickup Test B)’ Test Current = 115% of I Push the Test button. If the trip unit is
1- 1 functioning properly, the Long Delay
LED will begin flashing. Stop the test
@ . . @ ® @ within 10 seconds. Remove power to
the unit for at least 5 seconds. Re-apply

power and push the Trip Reset button.
3. Long Delay Time T ary Test Current = 600% of I, Push the Test button and begin timing.

If the trip unit is functioning properly,

t t
the breaker will trip in between 6.7 and
10 seconds. The Long Deiay LED will
be flashing while timing out and solid

after tripping. Remove power to the trip
unit for at least 5 seconds. Re-apply
power and push the Trip Reset button.
Reset the breaker.

4. Short Dela)‘Plckup Test (A): Primary Test Current = 500% of I Push the Test button and begin timing.
If the trip unit is functioning properly,

the Long Delay LED will begin flashing.
STOP THE TEST WITHIN 5 SECONDS
Remove power to the trip unit for at

least 5 seconds. Re-apply power and
push the Trip Reset button. Reset the

Do not use the .1*, .3* or .5%; the |2t settings. breaker.
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5. Instantaneous Pickup Test (A): Primary Test Current = 500% of |,

® @ 0O 0 ® @

6. Short Delay Pickup Test (B): Primary Test Current = 700% of I

®» @ o0 ® @ ®

1-

8. Ground Fault Pickup Test (A): Primary Te
© 20 qg

9. Ground Fault Pickup Test (B?\ Test Current = 30% of I
t t
H @ O 6@ ® O ® 6

C. If all of the abv
difficulties o]
at 1-800-W |

o not use the .1*, .3* or .5*; the 1%t settings.

O

Push the Test button and@@egin tifing.
If the trip unit is functio erly,
the Long Delay LED will begin flashing.
STOP THE TEST WITHIN 5 SECONDS
Remove power to the unWor atleast5
seconds. Re-apply power and push the
Trip Reset eset the breaker.

e utton and begin timing.
e AFpunit is functioning properly,
b @ will trip in approximately

If
the

ds. The Short Delay LED will
be

OX+
idly lit after tripping. Remove
r to the unit for at least 5 seconds.
e-apply power and push the Trip
eset button. Reset the breaker.

Push the Test button and begin timing.
If the trip unit is functioning properly,
the breaker will trip in less than 0.1
seconds. The Instantaneous LED will be
solidly lit after tripping. Remove power
to the unit for at least 5 seconds. Re-
apply power and push the Trip Reset
button. Reset the breaker.

Push the Test button and begin timing.
If the trip unit is functioning properly,
the breaker will not trip. Remove power
to the unit for at least 5 seconds. Re-
apply power and push the Trip Reset
button.

Push the Test button and begin timing.
If the trip unit is functioning properly,
the breaker will trip in approximately
0.5 seconds. The Ground Fault LED will
be solidly lit after tripping. Remove
power to the unit for at least 5 seconds.
Re-apply power and push the Trip
Reset button. Reset the breaker.

ield correct results, the trip unit is functioning properly. If any
ered during testing, please call the Digitrip Retrofit Kit Service Center
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8-6. Circuit Breaker Checkout and Bench Test O

Before the breaker is returned to the switchgear for placement into service, the retrc@
installation must be checked out and tested. Check all breaker retrofit wiring paths to
sure that they are properly routed and free from potential interference with breaker moving
parts. Confirm all wiring harness terminations are secure. ¢

formed using any of the above described test methods. An effective in checkout
and test procedures should include the following: 0

1. Select and set the proper user-determined overcurrent trigfsetiggs for the Digitrip RMS
Trip Unit. Verify the trip unit is in calibration by selecting sting several trip points
(as applicable) on the Long Delay, Short Delay, Instant , and Ground Fault Time
portions of the Digitrip RMS trip curve. Record the ettings for permanent
record and future reference.

Perform several breaker manual close and overcurrent trip operations. N@an be per-

*  Due to the Digitrip RMS Zone Interlocking s, the Short Delay and Ground Fault
Time trip functions will trip instantanegugsl!y, ss Digitrip RMS Terminal Sy is short-
ed to SgyTand G\ to GoyT-

*  Digitrip RMS has a memory circuiN ulates the time required to cool down of
overloaded conductors. When p g repeated Long Delay Testing, the results may
be erroneous as the memory ci st discharge prior to the next test. The memory
circuit can be discharged by discogifiecting the power source (APM or 120 Vac input) to
the trip unit between tests’C\ iting several minutes between tests.

2. Verity the DTA properl&&. The breaker will not close unless the DTA resets.

3. For breakers equipp&d with OTS Switches, confirm the proper operation of the OTS

switch. When the trips on an overcurrent condition, the OTS switch must latch
and its conta state. If not, adjust the OTS switch as detailed in OTS SWITCH
ADJUSTM EDURE. Manually reset the OTS switch after each trip through
the push-@uttgh onthe breaker faceplate or electrically, if applicable, by energizing the
OTS reset 8@ll.

Before returning the breaker to the switchgear after the breaker bench testing has been
completed, levefthe breaker element levering mechanism from the “TEST” position to the
“DISC CT” position. Confirm the breaker position indicator read “OPEN” and the
spring.c d indicator reads “DISCHARGED".
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8-7. Setting Digitrip RMS INCOM Address (Digitrip RMS Models 700 and 800 O@
NOTICE

Setting Digitrip RMS INCOM address provides the trip unit a unique identification for com-
munications. INCOM Communications may be compromised unless trip unit, bregker, and

switchgear cell are matched.

Each Digitrip RMS Model 700 and 800 Trip Unit has three dip switche&aﬁt be set to
provide the trip unit with a unique address for INCOM Communicatim rating plug
must be removed from the trip unit to obtain access to the dip swi ach dip switch can

be set with a small blade screwdriver from 0-9. The three switc h3ve a sequence con-
vention of top to bottom for a left to right address.

8-8. Identification of Trip Unit, Breaker, and Switchgem
Your Digitrip RMS Retrofit Kit includes identification la he Digitrip RMS Trip Unit,

the breaker element faceplate, and the inside of t ifgh@ear cell door. It is important to
identify all three, especially when the trip unit ha& M address (Models 700 and

800 only). K
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WARNING

Refer to Section 1 entitled “General Information and Safety Precautions” and review g
directions set forth in that section, prior to starting any testing procedure. Failure t0 follow

the safe practices recommended in Section 1 could result in personal injury, death and/or
equipment damage. Operation of this equipment should only be carried out by p&rsonnel
familiar with the hazards associated with working on power circuit brea nd

switchgear assemblies. \
The information presented for the operation of Digitrip RMS Retrofitte ircuit breakers and
switchgear supplements the content of the original equipment instructioMgnanuals. Further, the

information described supplements any established procedures in ice at the customer loca-

Breaker and switchgear cell retrofit instailations must ecked and tested prior to
placing the equipment in operation. Section 8 pro formation on recommended
testing and checkout procedures. Failure to foll procedures could result in person-
al injury, death and/or equipment damage. &

9-1 Breaker Insertion in Switchgear Cell an@e

Prior to inserting the breaker into t%&, be sure the breaker is in the open position and
the trip unit adjustable settings ect. Additionally, be sure the trip unit, breaker and
switchgear cell all match for(li intended application. Failure to do so could resuit in per-

r Up

sonal injury, death and/or e damage.

Rack the breaker to the C position in the switchgear cell. RMS 500 Basic retrofitted

breakers include no exterfal karness and are ready to be closed. For RMS 500 Zone, 600, 700, &
800 retrofitted breaker e external harness into the cell harness assembly and then close
the breaker. The xte@rness connects the external trip unit signals. For RMS 600, 700, &
800 retrofitted b N} trip unit green Status LED will begin to blink when the plug is con-
icating e Wp unit is operational and the 120 Vac external source is on. For RMS 500
ne retrofitted breakers, the trip unit green Status LED will begin to blink
losed and primary current of at least 25% of the sensor tap selected begins

Basicand R
when the break
to flow.

4 NOTICE
Digitri overcurrent protection is maintained, even when the breaker external harness plug
is ged into the cell harness plug. The Digitrip RMS overcurrent trip system is internally

ed by the primary phase currents passing through the current sensors.
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9-2. Information Available to Operator While Breaker is in Service

Table 9-1 lists the available information provided by Digitrip RMS Trip Units while the bre@ In
service.

Table9-1 rs

Data available local to or remote from the RMS R S% RMS
Digitrip RMS Trip Unit during operation. 500 60 0 800
Unit Status Green LED flashes to indicate normal X X X
operation of trip unit. 0
Long Delay Red LED flashes when breaker is in X X X
Long Delay Pickup and timing out to trip.
High Load Red LED lights when current level stays @ X X
within 85% of Long Delay Pickup for 40 seconds.
ATR High Load contact closes for remote indicatio X X X
when current level stays within 85% of Long DelayK
Pickup for 40 seconds. K
Alphanumeric Digital Display, showing: o
LDPU (Flashing) when breaker in Long 4@ Pickup X X
Individual phase currents (reading in agapS€ 1000) X X
Ground current (reading in amps X 1000 X X
Peak Demand (Mega Watts) X
Present Demand (Mega Watts) X
Energy (Mega Watt Hours) o X
Depress STEP push-button stelected field X X
Depress RESET push-b eset peak demand X
Communications Data ilghble for remote
use at master PC, ir@g:
Trip Unit INC N s (set at trip unit) X X
Breaker St ep or closed) X X
Reason for ormal, LDPU alarm, or other) X X
Breaker Rating Pitg Installed X X
High Load Indication X X
Individgal pheﬁe current levels (amps) X X
Gro rrent levels (amps) X X
P emand (Mega Watts) X X

entDemand (Mega Watts) X X

y (Mega Watt Hours) X X

&6
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9-3. Information Available in The Event of a Trip

In the event of a trip, the Digitrip RMS Trip Unit provides information as summarized i

for operator use.

Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre

S

L 4
Table 9-2 @3
Data available local to or remote from the M QS RMS RMS
Digitrip RMS Trip Unit after a trip. 5@ 600 700 800
Red LEDs light to provide trip indication of: (b
Long Delay Trip X X X
Short Delay Trip X X X X
Instantaneous Trip \ X X X X
Ground Fault Trip K X X X X
Discriminator/Override Trip (LS and LSG o% X X X X
Alphanumeric Digital Display shows;
LDT (Coded message for Long D(N X X
SDT (Coded message for Short ip) X X
INST (Coded message for Inst us Trip) X X
GNDT (Coded message for @rou ault Trip) X X
DISC (Coded message fo?&' inator Trip) X X
EXTT (Coded message rnal trip via INCOM) X
Phase currents at trip in amps X 1000) X X
Ground current at tri g in amps X 1000) X X
Peak Demand (Mega Walts) at trip X
Present Deman atts) X
Energy (Me urs) at trip X
Depress -button to delete coded message X X
and vie ta as selected.
ATR contacts Close for remote indication of:
Lo Deleﬁl Trip X X X
Circuit Trip X X X
nd Fault Trip X X X
$ 57
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Table 9-2 (con't) C)O

Data available local to or remote from the RMS RMS RMS RMS
Digitrip RMS Trip Unit after a trip. 500 600 700 4 800

Communications data available for remote use at master PC: \

Device Address (set at trip unit) @
Breaker Status (Trip)
Reason for Status: 0
LDT (Coded message for Long Delay Trip)
SDT (Coded message for Short Delay Trip) Q
INST (Coded message for Instantaneous Trip)
GNDT (Coded message for Ground Fault Trip)

DISC (Coded message for Discriminator Trip)
EXTT (Coded message for External trip via INC

Phase currents at trip (reading times 1000)
Ground current at trip (reading times 1000) \
Peak Demand (Mega Watts) at trip K
Present Demand (Mega Watts)

Energy (Mega Watt Hours) at trip Q®

9-4. Resetting The Trip Unit After a Tri
Following an overcurrent trip, the trip @et by depressing the TRIP RESET push-button.

The trip unit should be reset befgre e bfeaker is closed.

XXXXXXXXXXXXXX
XXXXXXXXXXXXXX

The RMS 500 retrofit trip unit m@rip LEDs are powered by the rating plug battery. The
breaker can be closed witho%p’ng the trip unit, however the LED will remain lit until the trip
unit TRIP RESET push-buttg®is ressed. Resetting the trip unit in a timely manner saves on
battery life. In new conditiofythe Joattery will power the LED for approximately 60 hours.

The RMS 600, 700; B@rofits have provisions for an external 120 Vac source connected
through the exter, N s. If the 120 Vac source is on, the breaker will be held in the trip free
condition (can cloged) by the Direct Trip Actuator (DTA) until the trip unit TRIP RESET

push-button is depigsged. The trip unit mode of trip LEDs are powered by the external 120 Vac

source, and backed Up by the battery in the rating plug.If the external 120 Vac source to the trip
unit is lost, the trig unit acts as described for the RMS 500.

The R and 800 retrofits have communications capability, which permit opening and (for
electri operated breakers) closing via INCOM. In the event of an overcurrent trip, the trip unit
will acjas described, requiring local resetting of the trip unit before the breaker can be closed. A
Ho , if the breaker is tripped remotely via INCOM (alphanumeric coded message EXTT), it
closed via INCOM without local resetting at the trip unit.
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre.

9-5. Removing The Breaker From The CONNECT Position O

RMS 500 Basic retrofitted breakers include no external harness and require no specialfproce-
dures (other than those normally observed) for removing the breaker from the CONNE sition

in the switchgear cell.

L 4
RMS 500 Zone, 600, 700, & 800 Retrofitted are equipped with the external h . Care must be
observed to disconnect the external harness plug from the switchgear cel\s assembly,

when removing the breaker from the CONNECT position. 2

switchgear cell with respect to the breaker, the breaker can be n to the TEST position
with the external harness plugged in. However, to withdraw t% er completely from the cell,

NOTE
If the cell terminal block, wiring harness, and plug assembly is p@itioned in the
d

the external harness must be disconnected.

FAILURE TO DISCONNECT THE EXTERNAL HARNESS FROM THE CELL HARNESS ASSEM-
BLY IN THE SWITCHGEAR CELL COULD CA YSICAL DAMAGE TO THE EQUIPMENT.

Digitrip RMS Trip Units provided without tarf€ous protection, i.e. LS or LSG, are equipped
with a nonadjustable discriminator and aneous override circuit. The discriminator circuit
prevents the circuit breaker from beingM nd latched-in on a fault. The nonadjustable
release is preset at 11 times the instam g plug I, rating. When the breaker trips due to the
Discriminator/Override, the Discrimin errride red LED will light.

0\< ’

O
Q>®
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakeks

—— ———

10-1. Zone Interlocking O

All Digitrip RMS Trip Units include provisions for zone interlock connection of the trip u@rt
time (S) and ground fault (G) delay protective functions. If zone interlocking is not requi t must
be defeated by shorting out the appropriate terminals.

L 4

NOTICE
Digitrip RMS Zone Interlocking will trip the breaker instantaneously on sh S) or ground

fault (G) delay trip functions unless it is defeated as described herein. %

external harness provided consists of a small jumper plug that s t the zone interlock

For RMS 500 Basic Retrofit Kits, zone interlock functions are no@from the trip unit. The
rts

signals at the trip unit.

For RMS 500 Zone, 600, 700, and 800 Retrofit Kits, zone munctions are extracted from
trip unit plug J2 by the breaker external harness as s ure 5-1. The breaker external
harness plugs into the cell harness assembly. The ter Il harness includes provisions for
external wiring connections as shown in Figure 5-2. rtidg jumpers (S|N-SoyT and
GiN-GoyT) are provided at the terminal block assefpblyt0 defeat the zone interlock functions.
These jumpers can be removed and selective z iMferlocking schemes applied. Typical connec-
tion schemes for multiple circuit breakers a Figure 10-1 and 10-2.

10-2. The Power Relay Module (AT\h
RMS 600, 700, and 800 Retrofit Kits i e power relay module (ATR), which is mounted

integral to the RMS/R trip unit. The A t and output signals are extracted from the trip unit

plug J4 through the external harng§s ag$hown in Figure 6-1. The breaker external harness plugs
to the cell harness assembly, Whichy des provisions for external wiring connections as shown
in Figure 6-2. Figure 10-3 sho ical ATR 120 Vac source input and dry contact alarm output

connections for remote ala& ation.
NOTICE

ATR contacts are at@np at 120 Vac or 24 Vdc. Control voltages and currents that exceed
these values wj N e use of an external interposing relay.

etgdtit Kits also include an operational contact across ATR terminals CC1 and
CC2 for use in reMBte closing of electrically operated breakers via communications. When a close

command is initiated by the communications system, the CC1-CC2 contact will close for approxi-
mately 1 secorfd. See Figure 10-7 for typical applications.

10-3. munications and INCOM

00 & 800 Retrofit Kits include communications capability when used with the Westinghouse
rated Monitoring Protection and Control Communications (IMPACC) System. Each RMS/R
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Cell Terminal TB1
Block Assembly
~O T Olee
—O 2] O] Cour®
Legend: _@ IN
TB1-1DG - Digital Ground
TB1-2 Goyr - Ground Out oi Cell O out
TB1-2Gyy - Ground In External Disconnect || S
Harness Plug ‘ |
to Trip Unit ——>>——/

Do Not Ground
o Jumper must bg,ad each down-stream breaker
where time delay e s required.

Twist toget parate from power cables. #14 or
#16 copper uired per UL-1053. Length of run is

not critica

e A maxim eakers may be connected in parallel in
zone 3 wien employed without self-interlock.

0 Am 20 breakers may be connected in parallel in
zone employed with self-interlocking by adding

gha s (Type IN4004 or equivalent), as shown in
3 alternate.

aximum of 5 breakers may be connected in paralel in
g 3 when employed with self-interlock.

ecial zone interlocking consider tions must be required
double-ended (dual source) or multi-source distribution

; systems to provide desired interlocking sequences.

Zone 3

w‘ af o

0| o|laol|l ______
(2] | - | F i ;
S
Zone 3 : D::?I::;'P !
Alternate 4 '
\i'i Trip :

Unit
[ |
6 <<"IL !

Branch
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakéfs

Cell Terminal TB1
Block Assembly
~O T O] oe
— 2| O] cdn
Legend: "__6 3 GiN
TB1-1DG - Digital Ground — s
TB1-4 Spyr - Short Delay Out o Cell .'@ ouT
TB1-5S,y - Short Delay In External 'Sf,‘l’““e“ —€) O | sw
Harness ug
to Trip Unit ———->>——’ O

Do Not Ground

ed on each down-stream breaker
pre-set is required.

Jumper must

Twist nd run separate from power cables. #14 or
e #16 co s required per UL-1053. Length of run is
not critical

A of 20 breakers may be connected in paraliel in
zofle employed without self-interlock.

l m m of 20 breakers may be connected in paraliel in
Zone 2 ne 3 when employed with self-interlocking by adding

ignal diodes (Type IN4004 or equivalent), as shown in
one 3 alternate.

2\1\ maximum of 5 breakers may be connected in parallel in

zone 3 when employed with self-interlock.

Zone 3 f’é
YW
Bl oo 0
e g S
Zone 3 | D:%il:rsip |
Alternate & '
e = \*i Trip |
Unit
| |
<<'1 |
Branch Branch Branch
e 10-2
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: &

—— .

Customer Supplied Remote,
120V, 50 or 60 Hz Customer Supplied
Optiona

Control _ Lﬁ_ A;L%é_
Power Indicators

Y -

Cell Terminal Block
Assembly
s
. _ 3 g 3
o 3 2z 3 zl 8 g E
o O Ol | » < < <
TB1 ' NIA TB2
OO|OIOIOM] ™2D|O
O0|oIOIOD [P
e
To Breaker
Remote Close
\ L Circuit or
I ' Interposing
A /AK A /AK§§/A\/\ Relay (RMS 700
External Ha and 800 Only)
@ YYYYY Y
\ 1 21 3|]4]5(6]7]|]8]29
AC | AC | GF | LD [ SC | HL JATR|cC2|CCt Note
120 [COM oM .
0_,__]__[__[_ T ATR is integral to
€ ATR Contra T Digitrip RMS/R Trip
Rating: AC 1A, Unit with internal
120 VAC*® contact configuration
1A,28 VDC as shown.
10-3




Instructions for the AppIicaticﬂ of Dig[itrip RMS Retrofit Kits on Power Circuit Bre

trip unit includes an Integrated Communications (INCOM) Chip that permits the extraction
unit data and the implementation of breaker close and trip commands from a remote
puter. Communications is accomplished from the trip unit to the master computer viar
quency signal over a twisted pair communications network. The communication signals
and COMM2) are extracted from trip unit plug J3 through the external harness as shown in Figure
7-1 and 7-2. The breaker external harness plugs to the cell harness assembly, which ificludes pro-
visions for external wiring connections as shown in Figure 7-3.

Typical INCOM network communication schemes are shown in Figures %Mgh 10-6.

For a simple pre-engineered network system, the following rules apply:

Rule 1: Up to 5 “main runs” may be connected to the system mastemgomputer. Each run may be
a maximum of 7500 feet in length from the computer to Q t addressable device.
tt

Rule 2: A 150 Ohm, 0.50 Watt “end-of-line” resistor must be @‘ he end of each main run at
d

the farthest addressable device. This resistor progerl ces the network impedance to
reduce the potential for standing waves. For RM 800 Digitrip Retrofit Kits, this
resister is attached to TB3-3 (COMM1) and Ta M2) of the cell harness terminal
blocks. See Figure 7-3)

Rule 3: An unlimited number of “tees” (maximum IéRgth 200 feet) can be added to each “main
run.” No “end-of-line” resistor is require nd of the “tee”. “Tees” must be connected
in parallel to the “main run.”

equipped with a Time Stamp Filt ), the communications network can be extended

another 7500 feet. The AEM mmodate a maximum of 40 Digitrip RMS 700 or

800 Trip Units and 8 1Q D@ devices. An “end-of-line” resistor is required at the
de

Rule 4: If a “main run” or “tee” terminatxs end to an Assemblies Electronic Monitor (AEM)

farthest device on the gxt ine.

Rule 5: Use of #18 AWG shielded le is recommended where radio frequency interference of
INCOM with other %’s possible. The cable shielding serves to prevent the INCOM
signals from suchgmte nce.

Q>®
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1B3 Connections @ 3

Customer

Typical IBM or
IBM Compatible

o>ty i~ Jw i =

()
GC INCONtI)I Breaker
ompatible
Device 6 JE HO

ivalent (compatible) personal computer.

o For network interconnections use twi e@anductors (no. 18 AWG shielded o,
preferred).
u

9 For the master device, use an za\
o A Westinghouse CONI (Comput
into the computer frame.
A 150 ohm (1/2 watt) can?on omposition resistor must be instalied on the most remote
circuit breaker cell har s\ als, as shown, where distance from master exceeds

500 feet.
© A 3-digitincom addms;hbst be present on each trip unit. Each INCOM address must
r instructions, refer to |.L. 29-853 or |.L. 29-854.

be unique in the sy@
e For Retrofit kitw ections at the cell terminal block assembly.

ted Network Interface) card must be inserted

9 120 VAC ing power connections at terminals “AC120” and “ACCOM”.

@ Ground shielding as shown.
L 4
ere devices are daisy chained, interconnect shielding, INCOM connections at
M1” and “COMM2”.

ular telephone connector, type RJ11, supplied by user.

p x are, contact Westinghouse.
@ to other INCOM compatible devices. See I.L. 29-853 and I.L. 29-854.
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ﬂstructions for the Application of _D_i_gitrip RMS Retrofit Kits on Power Circuit Bre

Assemblies
Electronic
Monitor
(AEM)

o For network interconnections use twisted pair conductor

preferred).

Typical Circuit
Breaker with
DIGITRIP RMS
700 or 800
Trip Unit

H

‘o

QAWG shielded

9 For the master device, use an IBM or equivalent (corr%) personal computer.

A Westinghouse CONI (Computer Operated

Ne
resi t bein

each trip unit. Each INCOM address

into the computer frame.

Q A 150 ohm (1/2 watt) carbon composition
remote circuit breaker cell harness terminal

A 3-digit INCOM address must be present

must be unique in the system. For instr
Q Refer to circuit breaker connectiopsli referenced

connection.

Q Ground shielding as shown.
shielding.

Modular telephone connecto

required by CONI card. O
L 4 \

re 10-5 (top) and 10-6 (bottom)

C

e) card must be inserted

stalled on the most

refer to 1.L. 29-853 or 1.L. 29-854,

in Figure 10-4 for actual

vices are daisy chained, interconnect

J11, supplied by user and wired per View A as

Assemblies
Electronic

Monitor
(AEM)

¢

Typical Circuit
Breaker with
DIGITRIP RMS
700 or 800
Trip Unit

H

(52

67
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120V I

& . :

Cc2

120V
CoM

Cell terminal block assy.
6502C71G03 or 6503C57G
Note: Mount “BF” re r
equivalent, in cell near

cell terminal blo

A. Typical Control Schematic B. cc1/cc2 ficaion to a Typical Control Schematic
Without CC1/CC2 Modification (Stored Enefgy)

120V
CoM

Cell terminal block assy.
6502C71G03 or 6503C57G03
Note: Mount “BF” relay or
equivalent, in cell near

cell terminal block assy.

L 4
C. Typi ntrol Schematic D. CC1/CC2 Modification to a Typical Control Schematic
Wit 1/CC2 Modification (Solenoid)

B
' §10-7A, B C D
8
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®

11-1. Preventative Maintenance Program O o

A periodic maintenance program is essential to assure breaker and switchgear reliability@
integrity. Periodic maintenance, including testing, inspection, adjustment, and repair shou
performed on both the circuit breaker and the switchgear assembly. For normal operating condi-
tions, a minimum periodic interval of 12 months is recommended. However, additional fators,
such as equipment age, state of repair, general condition, local operating envir t, number of
annual cycles, etc. must be considered in determining an effective maintenxe al.

11-2.Breaker Maintenance @

Installation of a Digitrip RMS Retrofit Kit on an existing circuit break ot alleviate the user
from maintaining the circuit breaker in good operating condition. Thg Digitrip RMS Trip System will
greatly enhance the capability of the circuit breaker to reliably a rately detect and initiate a

trip in the event of an overcurrent condition or fault. Howev
clear the fault is directly dependent on the operating conditi

t y of the breaker to trip and
breaker.

The user should continue to follow the applicable instr d procedures provided by the
breaker manufacturer and incorporate them into a perifi ventative maintenance program.
The following items are not all inclusive, but should n Iftegral part of such a program:

1. Cleanliness: Breaker moving parts, insulgti r@urrent carrying parts should be kept .
clean from dust, dirt, and sludge.

m should open (trip) and close properly and not

m
%ubricated as required according to the manufac-

2. Lubrication: The breaker operating
stick, bind, or jam. The breaker sh
turers recommendations.

3. Contact Condition and Adjugt . Breaker moving and stationary arcing and main contacts
should be in proper adjustrentNg good condition, and free from burning and pitting. Breaker
primary and secondary #igcomgecting contacts should be in good condition.

4. General Condition andiRepgir: Breaker hardware should be tight and retaining rings intact.
Worn out parts sh placed or repaired. Electrical connections and wire insulation
should be sou r@e from evidence of overheating.

5. Digitrip RM& TP SyStem: Section 8 provides recommended testing procedures for the Dig-
itrip RMS ygtem.

11-3.Warranty Procedure
L 4
Digitrip Retrofit Kits include a limited warranty for components for 1 year from the date of
shipmgn e event of a warranty problem with a retrofit kit component, contact Westinghouse
by th el through which the retrofit kit was purchased. Contact the Westinghouse retrofit kit ..,
dis r, representative, or installer (as applicable) and provide the following information:

9-93



Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Brea

1. Original order number by which the kit component was purchased. O
2. Part description.

3. Part catalog and/or style number. O

4. Complete description of the problem.

If the problem is covered under warranty, instructions will be provided for obtaining a cdmponent

replacement or for returning the component for repair. %

11-4. Digitrip RMS Trip Unit Warranty

Digitrip RMS Trip Units are factory sealed and are not field serviceabl wg the factory seal,
opening the trip unit, and tampering with it's internal components willyoi y warranty. In the
event of a problem with the trip unit, contact your local Westingho sentative per the
instructions provided in section 11.3 above. Q

L 4
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakérs

12.1 Sensor Harness and CT Harness Wiring

To cover both 3 and 4 wire system applications, the Sensor Harness includes two wireﬁfrmit
the 4th wire connection. These two wires (one tan and one green) are readily identifiab ey are
the longest two wires that protrude from the sensor end of the harness. Determine the applicable
wiring diagram (Figure 12-1, 12-2, 12-3, 12-4) for your application, and perform the follewing:

1. If the retrofit is for a 3-wire system (Figure 12-1 or 12-2) the wires @r the fourth
g

wire connection are not needed. Remove the terminals from the long end reen and tan
wires, then use the ohmeter to confirm the other ends and remove them iging them out of the

for the fourth connection are required for connection to an open &gt reaker secondary con-

harness. 0
2. If the retrofit is for a 4-wire system (Figure 12-3 or 12-4) t@ and tan wires provided
o

tacts. @
Note: For 4-wire grounded systems, the breaker and cell ary contacts (if required) and the
4th sensor for the switchgear neutral are not include it'contents. These items must be

ordered separately from the kits. \

12.2 Auxiliary CT Harness Wiring

Figure 12-5 shows the detailed wiring con 'wthe auxiliary CT Harness.
12.3 Auxiliary CT Module Wiring \

Figure 12-6 shows the detailed wirin% auxiliary CT Modules.




Sensor
Red Har;sss
White K
Blue
Green § J
S
Black +
Black -| DTA
E%j Q R
DTA ensors
Harness

000V

O

A|B|C|[N]|G

oP

ON

* Refer to Section 7-3
for power flow
convention for

Ll
A

Auxiliary CT Module 700/800 kits. \ \/ Y \
Figure 12-1 Without Ground 32 3 Wire (LI, LS, &
\Sensor 1 2 3
Harness
Y
A D))
ol o o]
\
R
AN
-| DTA
) B S -
DTA Sensors* _B _B _g
o o] || e IR
* Refer to Section 7-3 -
AlB 1’0 N|alor|on for power flow
- convention for
Auxiliary CT Module 700/800 Kits. m + \ Y
sy

-2 With Ground, Without Neutral Connection 32 3 Wire (LIG, LSG, LSIG)
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breal

O

O

O

O

O

Sensor
Red Har;\ess
White
Blue
Tan § ég
Green ~
Black /7y +
Black -| DTA
N/
DTA
Harness

0

O

A

B

Cc

N

G

oP

ON

Auxiliary CT Module

700/800 kits.

* Neutral Sensor normally not supplied in Retrofit Kit.

* Refer to Section 7-3
for power flow
convention for

Cable

Neutral

Figure 12-3 With Ground and With Neutral Se

=

e 12-4 With Ground and With External Ground Source 32 3 Wire or 32 4 Wire
(LIG, LSG, LSIG)

o

\ 1 2
Red ag;ess | |
White ) ) )
Blue ¢ ? ?
Green %
Fod
L—
Black +
Black -| DTA
S e 3
Cur. | -
—Z— Harness > - — —

O

O

A

B

Cc

N

G

oP

ON

Auxilﬁry CT Module

* Refer to Section 7-3
for power flow
convention for

700/800 kits.

tindependently ground external ground source.

Sensors

amm

ternal ground source to supply 5 amps when ground current equals selected sensor value.

)

3
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Style Numbers: 6502C84G01; 6502C84G02

Plug CT (Male) ,
Plug J1
J1-1 Ji1-2 J1-3 CT-1 % 1
Q. ® 9 L2l <
—< 3
J1-4 J1-5 J1-6 Tal 4
__'5_< 5
CT-6| <6
CT-7
J17 J18 J19 | J CT8 :2;
@ @ CT9| ¢ g
CT-10| _ 3g
® ® @ O

Figure 12-5 Auxiliary CT Harness

Style Numbers: 6502C78G02, 6503C59G02 ( nd); o,
6502C78G01, 6503C59 it Ground) ‘
A G CT-3 CT-1
B *B1 o A1
C
N
G O B2 A2 CT Plug
Bl A2 Al
ool O CcT-4 CT-2 ® @ OF
ON
Termina cra é E;) (B‘g
Bloc *(G2 Ground Auxiliary CT
and Indicated Wiring ON G2 Gt
Omitted on Auxiliary CT
Modules Without Ground @ @ @
(55032073601 > OP
G1 6503C59G01)
. ® ©
C1-7

Figurs1 -6 Auxiliary CT Module Wiring

R
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®

The listed documents are available reference applicable to your Digitrip RMS Retrofit Kit O

installation.
. I.L. 29-851 Instructions for Digitrip RMS 500 Trip Units O
. I.L. 29-852 Instructions for Digitrip RMS 600 Trip Units
. I.L. 29-853 Instructions for Digitrip RMS 700 Trip Units L 4
. I.L. 29-854 Instructions for Digitrip RMS 800 Trip Units %
[

The instruction leaflets listed for Digitrip RMS Trip Units provide useful des \nformation that
is also applicable to the Digitrip RMS/R. %

This application data is used in conjunction with the installation literatuge fORyour particular
breaker application. A wide variety of kits are available and new br lications are an
ongoing development effort. Contact Westinghouse for the latest ilaBbe retrofit kits.

O

L 4

7
N
N

Q
o
&
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Long Delay Trip Time

-
—

Time

Operating
Conditions

Figure 14-1 — Curves

N

14-1. Explanation of the Time Curre@xes (LSI)

Digitrip RMS trip units and Digitrp Rgtroflt Kits have been designed to upgrade existing breakers
to meet the same protection req@ s of the most modern power circuit breakers. In fact the

trip unit and DTA (Direct Trip tor)’are electrically identical to those found on current DS
breakers, and they are built i me manufacturing facilities, with the same high level of
Quality Control, as those of’ t breakers. In this way we assure that the retrofit designs are
as up to date as our curr uction.

All Digitrip RMS tri rg designed to meet the protection requirements of a modern power
distribution systegn. ASNg shown in Figure 14-1, application current levels can be broken into three

typical regions:
NORMAL curre

OVERLOAD gurrents, which exceed the system continuous current rating and where con-
ductorQeating is the primary concern (such as with an overloaded motor, for example).

, the magnitude of which is within the system continuous current rating.

F cUrrents, which are usually caused by an unintended current path (either phase to
se or phase to ground) and can lead to currents as high as the maximum short circuit i,
ble from the system.
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakers

Digitrip RMS trip units, when set up according to the results of a Power System study of t
cific distribution system on which they are applied, will respond to various current level Phavide
accurate system protection as well as maximum system stability by properly coordinati@
upstream and downstream devices. Again referring to Figure 14-1:

h

For NORMAL currents, the trip unit will accurately monitor the current, regardless qf current
waveform (due to its true RMS sensing system), assuring that up to full ratge current may
flow through the system without falsely tripping the breaker. This is sh n% NORMAL
OPERATING CONDITION in Figure 14-1. K

For OVERLOAD currents, the trip unit will accurately assess the true value of the
current (again a distinct advantage of its true RMS sensing system)? rip out following
the LONG DELAY TRIP TIME curve in figure 14-1. There are actglly Bight different LONG
DELAY TRIP TIME curves available on the trip unit (selected ong Delay Time
switch setting), and each curve follows a constant I’t slope forgxcellent heating protection
AD current to bring on

e trip unit (see Sections

and coordination with other devices. The lowest level of O
this response is selected by the Long Delay Pickup st
14-2 through 14-4 for more information, including toler

For FAULT currents, the trip unit will respond ac either the SHORT DELAY TRIP
TIME or the INSTANTANEOUS TRIP TIME sho ure 14-1, depending on the fault
current magnitude and whether the Short Delay§yunction or Instantaneous function or both

are present on the trip unit: @

In most applications, main breakers wj e g Delay and Short Delay functions, but
will omit the Instantaneous function t a downstream feeder breaker to clear the fault
without tripping the main breaker, thésgb hancing system stability.

In many applications, feeder breakerg™will'have Long Delay, Short Delay and Instantaneous
functions to allow a downstrea to clear the fault without tripping the feeder or the
main breaker, thereby maxjmizing sjstem stability.

In some applications, feedimers will have Long Delay and Instantaneous functions,

but omit the Short Dela&a n. This is fine for coordination with upstream main breakers,
but the feeder would lly allow a downstream device to clear the fault without trip-
ping the feeder, thereRy canpromising the system stability.

nation wit m devices.

The SHORT D RIP TIME curve in Figure 14-1 shows the time to trip response of the trip
unit to FAULT currents. There are actually eight different SHORT DELAY TRIP TIME curves avail-
able on the trip.unit (selected by the Short Time switch setting), three of which follow a constant It
best coordination with downstream devices, five of which are FLAT (fixed trip time). The
of FAULT current to bring on this response is selected by the Short Delay Pickup set-

e trip unit (see sections 14-2 through 14-4 for more information, including tolerances).

In some appli ati@eder breakers will have Long Delay and Short Delay functions, but
will omit the \a us function to allow proper operation of an unusual load or coordi-
<o§s

81
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The SHORT DELAY TRIP TIME curves available on the trip unit (selected by the Short TimO
switch setting), can also be modified by a feature of the Digitrip RMS system called ZON
SELECTIVE INTERLOCKING. This feature is provided to allow a more flexible coordina@s—
tem. For example this feature, when used on both a main and its feeder breakers, will change the
feeder breaker SHORT DELAY TRIP TIME curve to its fastest flat level if both the main and the
feeder are in the SHORT DELAY mode concurrently. (see sections 10-1 and 14-2 througﬁ 14-4 for
more information, including tolerances).

unit to FAULT currents. This curve is FLAT, providing the most rapid trip ti ble (with no
intentional delay) to be able to clear the fault as fast as possible and ming e damage to the
system. The lowest level of FAULT current to bring on this response iggsel d by the
Instantaneous Pickup setting on the trip unit (see sections 14-2 thb for more information,

including tolerances).

14-2. Explanation of Time-current Tables (LSI) x

The time-current curves shown in Figures 3-2 an curately describe the response of the
Digitrip RMS Retrofit Kit trip system to all rel |@vels of current and trip unit protection function s,
switch settings, but they are sometimes di interpret for specific combinations of rating

plugs and switch settings. The purpose aft ection is to provide an alternative method for
determining the trip system response base®hgnYookup tables rather than curves.

The INSTANTANEOUS TRIP TIME curve in Figure 14-1 shows the time to tri nse of the trip
e

The trip system response to current flo@rough the breaker can be determined by a simple

two step process: Q
L 4
1. Identifying which timin rresponds to the breaker current.

2. Identifying the trip k esponding to the breaker current and the timing tolerance

band.
Tables 14-1 and 14-2 asgi identifying which timing band corresponds to the breaker current.
Information required to ese tables is:

Rating Pl Kam (In) Tables 14-1, 14-2

Long De ickUp switch setting Table 14-1

*Short Delay Pickup switch setting Table 14-2

*l

antan’eous Pickup switch setting  Table 14-2

trip unit may have one or both of these switches, depending on the protection
ions supplied).
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre.

—

Plug

Rating

()

100

200

250

300

400

600

800

1000

1200

1600

2000

2500

3000

3200

4000

Table 14-1

Long Delay Pickup Currents

Minimum = -0%; Maximum = +10% Tolerance

0.50 0.60 0.70 0.80 0.85 0.90 0.95 1.00
50 60 70 80 85 90 95 100
55 66 77 88 94 99 105 110

100 120 140 160 170 180 190 200
110 132 154 176 187 198 209 220
125 150 175 200 213 225 238 250
138 165 193 220 234 248 261 275
150 180 210 240 255 270 285 300
165 198 231 264 281 297 314 330
200 240 280 320 340 360 380 400
220 264 308 352 374 396 418 440
300 360 420 480 510 540 570 600
330 396 462 528 561 594 627 660
400 480 560 640 680 720 760 800
440 528 616 704 748 792 836 880
500 600 700 800 850 900 950 1000
550 660 770 880 935 990 1045 1100
600 720 840 960 1020 1080 1140 1200
660 792 924 1056 1122 1188 1254 1320
800 960 1120 1280 1360 1440 1520
880 1056 1232 1408 1496 1584 1672

1000 1200 1400 1600 1700 1800 190G

1100 1320 1540 1760 1870 1980 2090

1250 1500 1750 2000 2125 2250 2 0

1375 1650 1925 2200 2338 2475 2

1500 1800 2100 2400 2550 270 285 000

1650 1980 2310 2640 2805 0297 313 3300

1600 1920 2240 2560 NMO 3200

1760 2112 2464 2816 168 344 3520

2000 2400 2800 3200 3800 4000

2200 2640 3080 3520 4180 4400

fremYpese tables is:

What you obt
Min an

Plug
Rating
(In)
100
200
250

300

400

100Q

2000

2500

3000

3200

4000

Table 14-2

Short Delay and Instantane

Minimum = -10%; Maximum = +10% Tolerance

Pickup Currents

ong Delay Pickup Current (LDPU) from Table 14-1
Min and Max Short Delay Pickup Current (SDPU) from Table 14-2
in and®™ax Instantaneous Pickup Current (INSTPU) from Table 14-2

20 25 3.0 4.0 5.0 6.0 a9 100 120
180 225 270 360 45 720 900 1080
220 275 330 440 5! 6! 880 1100 1320
360 450 540 720 0 1440 1800 2160
440 550 660 88, 0 320 1760 2200 2640
450 563 675 9 1350 1800 2250 2700
550 688 825 5 1650 2200 2750 3300
540 675 810 08 1350 1620 2160 2700 3240
660 825 1650 1980 2640 3300 3960
720 900 0 440 1800 2160 2880 3600 4320
880 1 1 1760 2200 2640 3520 4400 5280

0 2160 2700 3240 4320 5400 6480

980 2640 3300 3960 5280 6600 7920

2160 2880 3600 4320 5760 7200 8640

2640 3520 4400 5280 7040 8800 10560

2250 2700 3600 4500 5400 7200 9000 10800

2750 3300 4400 5500 6600 8800 11000 13200

2700 3240 4320 5400 6480 8640 10800 12960

2640 3300 3960 5280 6600 7920 10560 13200 15840

2880 3600 4320 5760 7200 8640 11520 14400 17280

3520 4400 5280 7040 8800 10560 14080 17600 21120

3600 4500 5400 7200 9000 10800 14400 18000 21600

4400 5500 6600 8800 11000 13200 17600 22000 26400

4500 5625 6750 9000 11250 13500 18000 22500 27000

5500 6875 8250 11000 13750 16500 22000 27500 33000

5400 6750 8100 10800 13500 16200 21600 27000 32400

6600 8250 9900 13200 16500 19800 26400 33000 39600

5760 7200 8640 11520 14400 17280 23040 28800 34560

7040 8800 10560 14080 17600 21120 28160 35200 42240

7200 9000 10800 14400 18000 21600 28800 36000 43200

8800 11000 13200 17600 22000 26400 35200 44000 52800
83
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You can now identify which timing band corresponds to the breaker current: O

Breaker Current Timing Band O

Less than Min LDPU Normal (No Trip)

*Within Min and Max LDPU Normal OR Long Delay @

Between Max LPDU and Min SDPU Long Delay %

*Within Min and Max SDPU Long Delay ON elay

Between Max SPDU and Min INSTPU Short Delay

*Within Min and Max INSTPU Previous b nstantaneous

Above Max INSTPU Instanta%

*Currents within each pickup tolerance band (Min and Max LDPU, §or eX@mple) may result in
either that timing band or the previous timing band.

Now that you can identify which timing band corresponds tQthe ker current, you may proceed
to identify the trip time corresponding to the breaker current e timing band in effect by refer-
ring to Tables 14-3 and 14-4.

Information required to use these tables is:

Long Delay Time switch setting @ Table 14-3 _
Long Delay Pickup switch setting Table 14-3 e
*Short Delay Time switch setting Table 14-4

*Short Delay Pickup switch setting Table 14-4

*Instantaneous Pickup switch se Table 14-4

*(Your trip unit may or may not IS switch,

depending on the protectign nctidns supplied).
L 4

gy
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Bre S
Table 14-3
Min and Max Trip Times for Long Delay Band

Long

[_)r?:: Current Level (Multiples of I,)

(Sec) 050 060 070 080 085 090 095 1.00 2.00 250 300 400 500 6.00 7.00 800 9.00 1 %00 11.00 12.00
2 312 2113 138 1:15 106 059 053 048 0:12 :076 :053 :030 :0192 :01.33 :00.48 :00.39 :00.33
2 448 320 227 152 140 129 120 112 0:18 115 :080 :045 :02.85 :02.00 :00.72 :00.59 :00.50
4 624 427 3116 230 2:13 159 146 136 024 :153 :106 :06.0 :03.80 :02.65 : :00.96 :00.79 :00.66
4 936 640 454 345 3119 258 240 224 036 :23.0 :16.0 :09.0 :0570 :04.00 : :01.44 :01.19 :01.00
7 | V1112 747 543 422 353 327 306 248 042 270 :18.6 :10.5 :06.70 :04.65 :02.05 :01.68 :01.38 :01.16
7 | 16:48 11:40 834 6:34 549 5:11 439 4:12 1:.03 400 :2280 :15.7 :10.00 :03.10 :02.50 :02.05 :01.75
10| 16:00 11:07 8:10 6:15 532 456 426 400 1:.00 :385 265 :15.0 :09.60 10295 :02.40 :01.98 :01.66
10 [ 24:00 16140 12:15 922 8:18 724 639 600 1:30 :575 :400 :2225 : :04.40 :03.60 :0295 :02.50
121 19:12 1320 948 730 6:39 556 519 448 1:12 460 :320 :180 :03.55 :02.85 :02.35 :02.00
12| 28:48 20.00 14:42 11:15 958 853 759 7:12 148 1:.09 1400 270 :05.30 :04.30 :03.55 :03.00
15] 24:00 16:40 12:15 9122 8:18 724 6:39 600 1:30 575 :04.40 :03.60 :0295 :02.50
15| 36:00 2500 18:22 14:04 12:27 11:.07 9558 9:.00 2:15 1:26 :06.60 :0540 :04.45 :03.75

20| 3200 22:13 16:20 12:30 11:04 953 852 800 2:.00 1:17 :05.90 :04.80 :03.95 :03.30
20| 48:00 33:20 2429 18:45 16:37 14:49 13:18 12:00 3:00 1:55 :08.80 :07.20 :05.90 :05.00
24 | 3824 26:40 19:36 15:00 13:17 11:51 10:38 9:36 2:24 1:32 :07.10 :05.70 :04.75 :04.00
24| 57:36 40:00 29:23 22:30 19:56 17:47 1557 14:24 3:36 2:18 :10.60 :08.60 :07.10 :06.00
Time Values Are Shown in Minutes:Seconds.Fractional Seconds
L 4 \< ,
L 4
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Table 14-4 O
Min and Max Trip Times for Short Delay and Instantaneous Band O

Short
Delay
Time
(Sec.) 2.0 2.5 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Current Level (Multiples of I))

0.1 0.07 004 004 004 004 004 004 004 004 0.04

0.1 020 o0.t7 0417 017 047 017 0.7 047 0417 0.7

0.2 023 019 140 140 140 140 140 140 1.40 40 0 140 1.40
0.2 035 029 023 023 023 023 023 023 023 __0: 23 023 0.23
0.3 033 028 020 020 020 020 020 020 O 0. 020 0.20 0.20
0.3 050 04 033 033 033 033 033 033 33 033 033 0.33
0.4 038 032 025 025 025 025 025 025 025 025 0.25

0.4 057 048 038 038 038 038 038 038 038 0.38 0.38

0.5 057 038 038 038 03 038 03 : 038 038 0.38 0.38 0.38
0.5 0.75 050 050 050 050 050 050 050 050 0.50 0.50
01" 123 078 054 03t 020 0.14 10 8 0.07 006 006 0.05 0.05
0.1~ 245 157 109 061 039 027 __0. 0.19 0.18 0.17 017 0.17 0.17

03~ 320 205 142

020 020 020 020 020 0.20 e
03* 490 314 2.18 ‘

036 033 033 033 033 0.33

05" 6.08 389 270
05" 9.92 635 4.41

038 038 038 038 038 0.38
062 055 051 050 050 0.50

* Denotes 12t response

(Sec.) 5.0 6.0 7.0 8.0 9.0 100 11.0 120 13.0+

Instantaneous L 4 0 Current Level (Multiples of I,,)
Time \

Minimum [0.010 0.010 ®10 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046

Maximum {0.046 0.046&
Time Values Are Sho@ ds.Fractional Seconds
smsive of breaker clearing time

Notes:

Trip times

Trip time slower than shown if current is near the pickup value
Trip times ma er for currents much greater than 12X

Trip times for shoff delay shown with zone interlock restraining signal present

L 4
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakets

You can mark the Timing Bands in Tables 14-3 and 14-4 as follows: O
Timing Band Beginning End O
Long Delay LDPU setting SDPU setting Which

ever is @

INSTPU setting

Short Delay SDPU setting INSTPU settmg
ver is

13 And A Q first
Instantaneous INSTPU setting 13 And

The following chart may be used in conjunction with Tables 1 Q-m

Minimum | Maximum
Trip Time | Trip Time

Breaker | Multiples Time Minimum
Current of I, Band Trip Time

You can now e the Min and Max trip time from Tables 14-3 and 14-4 based on the
breaker current, th€ trip unit switch settings and the time band(s) in effect. It is recommended to
use breaker currents that correspond to the “multiples of I," values shown in Tables 14-3 and 14-4
to avoidghe ne&d for interpolation between values.

14-3 for an example of how to use the above procedure along with Tables 14-1
4-4 to determine the Digitrip RMS trip system response to various current levels.

87
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14-3. An Example of Using Time-current Tables (LSI) O

The breaker and retrofit kit for this example is a DB-25 with a Digitrip 800 LSIG trip syste@ a
600 amp rating plug. The information required for Tables 14-1 through 14-4 is:

Example s

Description Value Units Sym
Rating Plug Rating (1) 600 Amps \
Long Delay Pickup (LDPU) 0.6 X In @
Long Delay Time (LDT) 10 Seconds
Short Delay Pickup (SDPU) 4 x ln 0
Short Delay Time (SDT) 0.5* Seconds E

F

Instantaneous Pickup (INST) 8 X In Q
Using Example Table 14-1, for a plug rating (l;) of 600 and LDFm. (symbols A and B in the

Example Table), we find that:
Min LDPU = 360 amps
Max LDPU = 396 amps m )

Using Example Table 14-2, for a plug rating (I,) of 60@and®8DPU of 4 (symbols A and D in the

Example Table), we find that:
Min SDPU = 216§ m Symbol H) -

0% (
Max SDPU = 26 @ ps (Symbol H)

Using Example Table 14-2, for a plug rati\
Example Table), we find that:

600 and INST of 8 (symbols A and F in the

Min INSIT = 0 amps (Symbol I)
Max¥ _ 8280 amps (Symbol 1)
On Example Table 14-3, we &e Long Delay Band:
inning = .6 (Ip) (Symbol B)
End = 4(Ip) (Symbol D)
On Lo@lay Time =10 (Symbol C)
On Example T 14-4Nye mark the Short Delay Band:
Beginning = 4 (Ip) (Symbol D)
End = 8 (lp) (Symbol F)
9n Short Delay Time = .5* (Symbol E)
On Exa Table 14-4, we mark the Instantaneous Band:
Beginning = 8 (Ip) (Symbol F)
S End =13AND UP (I,)  (Highest Value) -

&8 =




Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakekts

EXAMPLE O
Table 14-1
Long Delay Pickup Currents O

Plug einimum = -0%; Maximum = +10% Tolerance
Rating

() 050 060 070 080 085 090 095 1
100 50 60 70 80 85 90 95 O?a
55 66 77 88 94 99 10
200 100 120 140 160 170 180 0 00
110 132 154 176 187 198 o 2 220
250 125 150 175 200 213 38 250
138 165 193 220 234 61 275
300 150 180 210 240 5 @ 285 300
165 198 231 264 314 330
400 200 240 280 320 360 380 400
220 264 308 3\ 396 418 440
Q 600 300 BN 6420 & 10 540 570 600
330 QKL 462 @ 61 594 627 660
800 400 480 (

440 528

5
5
680 720 760 800
704 748 792 836 880

800 850 900 950 1000
880 935 990 1045 1100

1000 500 60
550

1200 600 840 960 1020 1080 1140 1200

O§g-~;9 924 1056 1122 1188 1254 1320
1600 60 1120 1280 1360 1440 1520 1600
8 1056 1232 1408 1496 1584 1672 1760

2000 1900 1200 1400 1600 1700 1800 1900 2000
00 1320 1540 1760 1870 1980 2090 2200

\@ 1250 1500 1750 2000 2125 2250 2375 2500

1375 1650 1925 2200 2338 2475 2613 2750

00 1500 1800 2100 2400 2550 2700 2850 3000
1650 1980 2310 2640 2805 2970 3135 3300

¢ 3200 1600 1920 2240 2560 2720 2880 3040 3200
1760 2112 2464 2816 2992 3168 3344 3520

4000 2000 2400 2800 3200 3400 3600 3800 4000
2200 2640 3080 3520 3740 3960 4180 4400

89




EXAMPLE
Table 14-2

Short Delay and Instantaneous Pickup Currents < )
Plug .. T . _ %
Rating Minimum = 10@Ma*lmum = +10% Tolerancee V'S
(1) 20 25 30T 40 50 60 80 7100
100 180 225 270 360 450 540 720 900

220 275 330 440 550 660 880 11

200 360 450 540 . 720 900 1080 1440 160
440 550 660 880 1100 1320 1760422 2640

250 450 563 675 900 1125 1350

0 @250 2700

550 688 825 1100 1375 1650 2750 3300
300 540 675 810 1080 1350 0 2700 3240
660 825 990 1320 1650 1 40 3300 3960
400 720 900 1440 2880 3600 4320
880 1100

3520 04400 5280
WEENT5400 6480

600 1080 1350
, 3 : CPLloE 6600 7920

800 1440 1800 5760 7200 8640
7040 8800 10560
1000 1800 2250 7200 9000 10800

8800 11000 13200

8640 10800 12960
10560 13200 15840

1200 2160 §70 3
0

11520 14400 17280
14080 17600 21120

14400 18000 21600
17600 22000 26400

18000 22500 27000
22000 27500 33000

21600 27000 32400
26400 33000 39600

4200 5760 7200 8640 11520 14400 17280 23040 28800 34560
7040 8800 10560 14080 17600 21120 28160 35200 42240

4000 7200 9000 10800 14400 18000 21600 28800 36000 43200
8800 11000 13200 17600 22000 26400 35200 44000 52800 o
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakgks

EXAMPLE
Table 14-3
Min and Max Trip Times for Long Delay Band
Long
?r?:z e Current Level (Multiples of I,,) R
(Sec.) 050 060 070 080 0.85 090 095 1.00 200 250 3.00 4.00 5.00 A . . . 10.00 11.00 12.00
2 3:12 1:38 1:15 1.06 0:59 0:53 0:48 0:12 :07.6 :05.3 :00.48 :00.39 :00.33
2 4:48 227 152 140 129 120 112 0:18 115 :080 :00.72 :00.59 :00.50
4 6:24 316 230 2113 1:59 146 1:36 024 :153 :10.6 :00.96 :00.79 :00.66
4 9:36 454 345 3:119 258 240 224 036 230 :16.0 :01.44 :01.19 :01.00
7 | 11112 4:22 353 327 3:.06 248 042 270 :186 : ! . :02. :01.68 :01.38 :01.16
7 | 16:48 4:39 g4:12 1:023g :140.0 9:28.0 (0. :07. :05. :03. :03. :02.50 :02.05 :01.75

400 Y100 1265 0 :09.60 ; ] :0375 :02.95 :02.40 :01.98 :01.66
6:00 3 1:30 400 4225 14, . . :05. :04. :03.60 :02.95 :02.50
12 19112 13220 948 7:30 6:39 556 5:119 448 1:12 :46.0 :320 :18.0
12| 28:48 2000 14:42 11:15 9:58 853 759 7:12 148 1.09 1400 :27.0

:02.85 :02.35 :02.00
:04.30 :03.55 :03.00

15} 24:.00 16:40 12:15 922 8:18 724 639 6:00 130 575 :40.0
15] 36:00 25,00 18:22 14:.04 12:27 11:.07 958 9:00 2:15 1:26 1:00

:07.30 :05.60 :04.40 :03.60 :02.95 :02.50
:11.00 :08.40 :06.60 :05.40 :04.45 :03.75

:09.80 :07.50 :05.90 :04.80 :03.95 :03.30
:14.60 :11.20 :08.80 :07.20 :05.90 :05.00

20| 32:00 22:13 161220 12:30 11:04 9:53 852 800 2:.00 1:17
20| 48:00 3320 24:29 1845 16:37 14:49 13:18 12:00 3:00 1:55

24 | 38:24 26140 19:36 1500 13:17 11:51 10:38 9:36 2:24 1:32
241 57:36 40:00 29:23 22:30 19:56 17:47 1557 14224 3:36 2:18

111.70 :09.00 :07.10 :05.70 :04.75 :04.00
:17.60 :13.50 :10.60 :08.60 :07.10 :06.00

Time Values Are Shown in Minutes:Seconds.Fractional Seconds

N
S

L 4

N
O
Q>®
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EXAMPLE

Table 14-4
Min and Max Trip Times for Short Delay and Instantaneous Band
Short
2?:;’ ® Current Level (Multiples of I,,)

(Sec.) 2.0 25 3.0 4.0 5.0 6.0 7.0 8.0 69.0 100 11.0 120 13.0+

004 004 004 _00
017 0147 047 7 A
0

0.1 0.07 0.04 0.04
0.1 020 0.17 0.7

004 0.04 0.04
0.17 0.7 0.17

0.2 023 0.19 140 140 140 140 140 140 1.40 .40
0.2 035 029 023 023 023 0.23 023 023 02 0.23
0.3 033 028 020 020 020 020 020 020 0.20
0.3 050 041 033 033 033 0.33 033 033, 03 0.33 0.33
0.4 038 032 025 025 025 025 0.25 0.25 0.25
0.4 057 048 038 038 038 0.38 . X 0.38 0.38
0.5 0.57 038 038 038 038 038 0.38 0.38
0.5 075 050 050 050 050 050 0.50 0.50
01" 123 078 054 020 0.14 0.06 0.05 0.05
01" 245 157 1.09 039 027 0.17 0.7 0.17

020 020 0.20

03" |320 205 142 68 051 036
. 033 033 033

03" 490 3.14 218 078 054

G 05"

7 52Y 007V 068 Y

(VR

| 038 038 038 038
058 48 5 159 4110 A ; 055 051 050 050 050
* Denotes It response
Instantaneous
Time

(Sec.) 20 2.5 3.0

Minimum ]0.010 0.010 0.010

Maximum ]0.046 0.046 0.046 046

Time Values Are Shown in Secon ac
Notes: ¢

Trip times are shown exclu aker clearing time
Trip times may be slower t

Siy® o
hown¥current is near the pickup value
Trip times may be fas r c s much greater than 12X
Trip times for short ith zone interlock restraining signal present

O
Q>®
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breake

Using Example Table 14-4, we can now determine the trip unit response to various currentO

Breaker | Multiples Time Minimum | Maximum | Alternate | Minimum Maxin@

Current of I, Band TripTime | Trip Time |Time Band | Trip Time | Trip Ti
360 . .

And Down 0.6 Normal No Trip No Trip None s

420 0.7 Long o 8:10 12:15 None
600 10 Long @] 2100 6:00 None (b
1200 20 Long o 1:00 1:30 None
1800 3.0 Long @ 0:26.5 0:40
2400 4.0 Shortm 0:01.52 0:02.48 0:15 0:22.5
3000 5.0
3600 6.0
4200 7.0
4800 8.0 0:00.38 0:00.62
5400 9.0

And Up And Up

Time Values Are Shown in Minutes:Seconds.Fraction, nds

14-4. Curve Plotting Aids (Lg\()

The time-current curves sh&%igures 3-2 and 3-3 accurately describe the response of the
Digitrip RMS Retrofit Kit trjpmsy to all relevant levels of current and trip unit protection function
switch settings, but they afg sopnetimes difficult to interpret for specific combinations of rating
plugs and switch setti purpose of this section is to provide an easy method for plotting the
the trip system resgo ol your own graphs rather than transfer information from the Figures.

The method wé folldw ased on the following observations:
The Pickup values®t current (Min and Max) are vertical lines on the Time-current plot.
The Trip ¢gimes (Min and Max) for Instantaneous and Short Delay (Flat) are horizontal lines on the

Time- t plot. These lines do bend upward for currents close to the pickup value (see
, S0 some “radiusing” will be appropriate in these regions.
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GRAPH PAPER: The log-log paper you use should have 6 decades of time on the vertical
(from .01 seconds to 10,000 seconds) and 4 decades of current on the horizontal axis (f

r
amps to 100 KA). If your paper is limited to 5 decades of time, eliminate the decade abos(e 1,’00
seconds. This will only pose plotting difficulties for higher values of Long Delay Time in ¢

a_

tion with lower values of Long Delay Pickup, but that area of the plot can exist above the 1,000
second region with little loss of information.

Step 1: Label the Time (vertical) scale and the Current (horizontal) scale.

Step 2: Draw in CONSTRUCTION lines (lightly) for the various sections

CONSTRUCTION LINES:

Long Delay Pickup Current (LDPU): Use Table 14-1 with your rati

Delay Pickup Setting to find the Min and Max current values. Dr
to 5000 sec at these current values.

Short Delay Pickup Current (SDPU) (skip this step if S
with your rating plug rating (l,) and Short Delay Pick
values. Draw two vertical lines from 0.1 sec to 500 se

Instantaneous Pickup Current (INSTPU) (skip thi

current values. Draw two vertical lines fro

14-2 with your rating plug rating (l) and Instaptal
r{;:e

Long Delay Time (LDT) (Max): Thisis a
right point:

M

Lower Right po

If the sloped |j
line until @

tion

Long Delay
Téme Settings

iMum Upper Left Point
Lower Right Point

Minimum Upper Left Point
jnimum Lower Right Point

@Ti =

Q

&

&

e current values.

NY

pllg rating (I;) and Long
vertical lines from 100 sec

L 4

ve.
)

ot supplied): Use Table 14-2

find the Min and Max current

Instantaneous not supplied): Use Table
Pickup Setting to find the Min and Max
500 sec at these current values.

\ ne, drawn between an upper left point and lower

alue from Table 14-5

nt = 10 x Rating Plug rating (
e = Value from table 14-5

Upper Left point: Curr m?ating Plug rating (I,) (Amps)

In) (Amps)

not intersect the Long Delay pickup (Max) line, extend the sloped

Table 14-5
Long Delay Time Values

(Seconds)
2 4 7 10 12 16 20 24
72.00 144.00 252.00 360.00 432.00 576.00 720.00 864.00
0.72 1.44 2.52 3.60 4.32 5.76 7.2 8.64
48.00 96.00 168.00 240.00 288.00 384.00 480.00 576.00
0.48 0.96 1.68 2.40 2.88 3.84 4.80 5.76
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Breakefs

Long Delay Time (LDT) (Min): This is a sloped line, drawn between an upper left point anc@

lower right point:
Upper Left point: Current = 1 x Rating Plug rating (I,) (Amps) O
Time = Value from Table 14-5

Time = Value from Table 14-5

L 4
Lower Right point: Current = 10 x Rating Plug rating (I) (Amp\%

If the sloped line does not intersect the Long Delay pickup ( m
line, extend the sloped line until it does.

Short Delay Time (SDT) (Max) (Flat) (Skip this step if Short Delay agt lied): This is a
horizontal line, drawn between 2 x |, (Amps) and 10 x I, (Amps)ith Time = Value from

Table 14-6.
Short Delay Time (SDT) (Min) (Flat) (Skip this step if Sho @t supplied): This is a
horizontal line, drawn between 2 x |, (Amps) and 10 A with the Time = Value from

Table 14-6.

Short Delay Time (SDT) (Max) (It) (Skip this step i Melay not supplied): This is a sloped
line changing to a horizontal line near 8 x |. Thi portion is drawn between an upper left
and lower right point:

Upper Left point: Current = ating Plug rating (I;) (Amps)
Time = rom Table 14-7

Lower Right point: Curren% Rating Plug rating (I,) (Amps)
. T lue from Table 14-7

The horizontal porti Nawn between 7 x I, (Amps) and 10 x |, (Amps) with the
7

Time = Value fro& 14-7.

Table 14-6
Short Delay Time Values (Flat)

Description
Short Delay (Seconds)
Time Settings 0.1 0.2 0.3 04 0.5

P Maximum Horizontal Line |0.17 0.23 0.33 0.38 0.50
Minimum Horizontal Line |0.04 0.14 0.20 0.25 0.38
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Table 14-7
Short Delay Time Values (Ft)
Description O
Short Delay (Seconds)
Time Settings g 3 5* S

Maximum Upper Left Point 2.450 4.900 9.900
Maximum Lower Right Point 0.098 0.196 0.396
Maximum Horizontal Line 0.170 0.330 0.500 \

Minimum Upper Left Point 1.240 3.200 6.100
Minimum Lower Right Point 0.049 0.128 0.244

Minimum Horizontal Line 0.040 0.200 0.380

Short Delay Time (SDT) (Min) (I°t) (Skip this step if Short Delay nQfisuppjied): This is a sloped
' n between an upper left

line changing to a horizontal line near 8 x |,,. The sloped portio
and lower right point: m
Upper Left point: Current = 2 x Rating Plugyrati ) (Amps)
Time = Value from T&
Lower Right point: Current = 10 x Ratinglug¥ating (I,) (Amps)
Time = Value fr able 14-7

4'&’«@%
The horizontal portion is drawn n In (Amps) and 10 x I, (Amps) with the
Time = Value from Table 14-7.

horizontal line drawn between 2 x I, (A nd 10 x I, (Amps) with the Time = .046 sec.

Instantaneous Time (INSTT) (Max) (Sk@iep if Instantaneous not supplied): This is a

Instantaneous Time (INSTT) (Min ipgthis step if Instantaneous not supplied): This is a
horizontal line drawn between ZQ mps) and 10 x |5 (Amps) with the Time = .01 sec.

Step 3: Darken the FINAL |i racing over segments of the construction lines.

First darken the Min res rve:

Start at th tox‘ Long Delay Pickup (Min) line and trace down to the intersection with
the Lon% e (Min) line.

Continue th ce along the Long Delay Time (Min) line to the intersection with the next
vertical pickup line.
L 4
For a LI trip unit, it is the Instantaneous Pickup (Min).
For a LS trip unit, itis the Short Delay Pickup (Min).

For a LSl trip unit, it is the Short Delay Pickup (Min). s
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Instructions for the Application of Digitrip RMS Retrofit Kits on Power Circuit Break
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Continue the trace down the pickup line to the intersection with the next time line. O

For a LI trip unit, it is the Instantaneous Time (Min).! O
For a LS trip unit, it is the Short Delay Time (Min)."
For a LSI trip unit, it is the Short Delay Time (Min)."
L 4
Continue the trace along the time line to the intersection with the next vﬁl pickup line.

For a LI trip unit, there is no next pickup, so continue the instN s time line to
the maximum available fault current (determined by your p% tem study).

For a LS trip unit with a Flat time selection', there is nomckup, so continue the

short delay time line to the maximum available fault etermined by your
power system study). é

O

ISW0 next pickup, so continue down
f the short delay time line', then
t (determined by your power

TRemember to radius these intersections.

For a LS trip unit with a I’t time selectio
the slope to the intersection with the flat
continue to the maximum available fau
system study).

For a LSl trip unit with a Flat time @m*, the next vertical pickup line is the
Instantaneous Piclup (Min).
For a LSI trip unit with a Iz\‘ lection, continue down the slope to the intersec-
tion with the flat portion gfftle Skhort delay time linet, then continue the intersection
with the Intantaneous P @ in).
(LS trip units only) Con @raoe down the Instantaneous Pickup line to the intersec-
tion with the Instantaneglsjme linet, then continue along the time line to the maximum

available fault curre mined by your power system study).

Now darken the Max responsdicurve:

Start at th op@ Long Delay Pickup (Max) line and trace down to the intersection with
the LongMe (Max) line.

e tpeice along the Long Delay Time (Max) line to the intersection with the next
line.

Fér a LI trip unit, it is the Instantaneous Pickup (Max).t
For a LS trip unit, it is the Short Delay Pickup (Max).
For a LSl trip unit, it is the Short Delay Pickup (Max).!

 Remember to radius these intersections.
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Continue the trace down the pickup line to the intersection with the next time line. O

For a LI trip unit, it is the Instantaneous Time (Max). O
Fora LS trip unit, it is the Short Delay Time (Max).!
For a LSl trip unit, it is the Short Delay Time (Max)."

L 4
Continue the trace along the time line to the intersection with the next ve%pickup line.

For a LI trip unit, there is no next pickup, so continue the instan time line to
the maximum available fault current (determined by your po@ m study).
up

For a LS trip unit with a Flat time selection®, there is no pex , SO continue the
short delay time line to the maximum available fault ¢ termined by your
power system study).

For a LS trip with a It time selection, there is no
slope to the intersection with the flat portion
ue to the maximum available fault curren

eyt pickup, so continue down the
e rt delay time linef, then contin-
d by your power system study).

For a LSI trip unit with a Flat time selecti@g!

Instantaneous Pickup (Max).

next vertical pickup line is the

For a LSI trip unit with a It time el@continue down the slope tothe intersec-  em,
tion with the flat portion of th t y time line', then continue to the intersection ‘
with the Instantaneous Pick X).

(LS| trip units only) Continue the
tion with the Instantaneous Timé

available fault current (deterry
L 4

t Remember to radius th Ne

: wn the Instantaneous Pickup line to the intersec-
lj @ hen continue along the time line to the maximum
dWY your power system study).

rsections.

Step 4: Erase excess leng nstruction lines to clean up the curves.
L 4

o,
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Retrofit System. Digitrip Retrofit Kits are designed and manufac-

Westinghouse wishes to thank you for purchasing the Digitrip
tured in America with pride. All the components are engineered to C)O

fit the existing Circuit Breaker with little or no modifications to the
existing Breaker. However due to the wide variety and vintage of
Breakers in use today, an occasional problem may arise. Please
contact us with any questions, comments or concerns. *

%
o
O

kg ;00-WES-KITS FAX: (412) 937-6441
(412) 937-6727 WIN: 227-6441

WIN: 227-6727





