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SECTION 1: INTRODUCTION

1-1 COMMON TERMS

Several commonly used terms or phrases are used
throughout this manual. They are defined here to elimi-
nate any confusion that might arise when reading the
text.

IMPACC (Integrated Monitoring, Protection and
Control Communications) — A family of communicat-
ing electrical power distribution protective devices,
meters, motor control devices, communications net-
works and protocols and software packages to provide
power distribution monitoring and control.

INCOM (Industrial Communications) — A noise
immune communications system designed specifically
for power distribution monitoring and control applications.

PONI (Product Operated Network Interface) — A
plug-in communications module that enables network
communications.

1-2 PRELIMINARY COMMENTS AND SAFETY
PRECAUTIONS

This instructional manual is intended to presen
descriptive, operational and maintenance inf
associated with Digitrip OPTIM Trip Units only.
OPTIM Trip Units are designed to be used
Breaker Interface Module and OPTIMizer
Programmer. For a general overview of
Digitrip OPTIM Trip Unit System aggd ceftain
application possibilities, refer to Inst
29C890 entitled “Instructional Over¥ie Use of the

Digitrip OPTIM Trip Unit Systx
Detailed instructional materi laiV€’to the installation,

use and maintenance of spegific dgvices is included
under separate cover by, dedicated to each
device. A series of four s brings together the
wide array of cap i d by the most advanced
programmable uni tem - Digitrip OPTIM. Refer
to Appendix instruction material references.

Please read and stand this manual and all other
relevant manuals before proceeding with the installation
and operation of. any device included in the trip unit sys-

m NINGS AND CAUTIONS INCLUDED AS
% F THE PROCEDURAL STEPS IN THIS DOCU-

@(AMPLE OF A TYPICAL WARNING LABEL HEAD-
NG IS SHOWN ABOVE IN REVERSE TYPE TO

tem. Pay particular attention to all WARNIWNGS
CAUTIONS. They are intended to help instice pgrsonnel
safety and equipment protection. Refer to the*YWARN-

ING and CAUTION in Paragraph 1-2.1 before proceed-
ing to any other section in this manual or gny other man-

ual. If further information is requiged by the purchaser
regarding a particular installati lication or mainte-
nance activity, a Cutler-H epresentative should
be contacted.

and maintena of any device in this system.

A WARNING

1-2.1 SAFETY PRE @
All safety codes, ndards and/or regulations
must be strictl@w in the installation, operation

NT ARE FOR PERSONNEL SAFETY AND PRO-
TION OF EQUIPMENT FROM DAMAGE. AN

FAMILIARIZE PERSONNEL WITH THE STYLE OF
PRESENTATION. THIS WILL HELP TO INSURE
THAT PERSONNEL ARE ALERT TO WARNINGS,
WHICH MAY APPEAR THROUGHOUT THE DOCU-
MENT. IN ADDITION, CAUTIONS ARE ALL UPPER
CASE AND BOLDFACE AS SHOWN BELOW.

A CAUTION

COMPLETELY READ AND UNDERSTAND THE
MATERIAL PRESENTED IN THIS DOCUMENT
BEFORE ATTEMPTING INSTALLATION, OPERATION
OR APPLICATION OF THE EQUIPMENT. IN ADDI-
TION, ONLY QUALIFIED PERSONS SHOULD BE
PERMITTED TO PERFORM ANY WORK ASSOCIAT-
ED WITH THE EQUIPMENT. ANY WIRING INSTRUC-
TIONS PRESENTED IN THIS DOCUMENT MUST BE I

FOLLOWED PRECISELY. FAILURE TO DO SO
COULD CAUSE PERMANENT EQUIPMENT DAMAGE.
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Page 2 1.B. 29C891

1-3 PRODUCT OVERVIEW

The Digitrip OPTIM Trip Unit is a programmable, com-
municating, microprocessor-based, low voltage trip unit.
Digitrip OPTIM Trip Units are for use with Series C L-
Frame, N-Frame and R-Frame Molded Case Circuit
Breakers, SPB Systems Pow-R Circuit Breakers, and
DSII/DSLII Power Circuit Breakers (Figures 1-1, 1-2 and
1-3). These circuit breakers using Digitrip OPTIM Trip
Units cover a range of rated currents from 70 amperes
to 5000 amperes. The Digitrip OPTIM Trip Unit provides
true rms sensing and utilizes a non-adjustable inter-
changeable rating plug to establish the continuous cur-
rent rating of the circuit breaker (Figure 1-4). Rating
plugs are interlocked to prevent use between different
circuit breaker frames.

The Digitrip OPTIM Trip Unit is an addition to the
already expansive family of Digitrip Trip Units (Figure 1-
5). Two different models are available, OPTIM 750 and
OPTIM 1050. The OPTIM 1050 Trip Unit has all the fea-

tures of the OPTIM 750 Trip Unit plus several additional. Trip Unit
The OPTIM 1050 Trip Unit's additional features are:

¢ Monitoring power and energy Figure @-1 es C L-Frame Molded Case Circuit
* Monitoring current harmonics Breakergth OPTIM Trip Unit

Trip Unit

Figure 1-2 tems Pow-R Circuit Breaker with Figure 1-3 DSII Power Circuit Breaker with OPTIM Trip

OPTIM T Unit ‘
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Figure 1-4 Family of Digitrip OPTIM Trip Unit Rating
Plugs

Refer to paragraph 1-4 for feature and fun€ti ails.

A Digitrip OPTIM Trip Unit System can be ed to
meet very precise system requirements. The featured
parts of an OPTIM Trip Unit System are: P

* OPTIM 750 or OPTIM 1050 Tgip Unit

* OPTIMizer Hand Held Rrog
¢ Breaker Interface ModuN0
e Communications Sys ftware (IMPACC)

t
i tem always includes any

number of OPTIM Z50 PTIM 1050 Trip Units with
one or more OPTI nd Held Programmers. The

OPTIMizer Ha ogrammer is required with the
trip units to ini :
¢ Assign vice Addresses

e Se es

A Digitrip OPTIM Tri

nd IMPACC software also become integral
the overall Digitrip OPTIM Trip Unit System.

ether, the OPTIM Trip Units, required OPTIMizer

d Held Programmer, the optional Breaker Interface

art

Log

RMS 510 OPTIM 750 RMS 810 RMS 910
RMS Sensing RMS Sensing RMS Sensing RMS Sensing RMS Sensing RMS Sensing
5 Functions 9 Functions 10 Functions 9 Functions 9 Functions 10 Functions
AdiFu::gble g Adjustable Programmable Ad;:urgtr:ble Ad::urgt[:ble Programmable
Load Load Load Load Load
Monitoring Monitoring Monitoring Monitoring Monitoring
Diagnostics Diagnostics Diagnostics Diagnostics Diagnostics
Communications Communications Communications Communications
4 Power & Energy Power & Energy Power & Energy
Monitoring Monitoring Monitoring
Harmonics Harmonics

e 1-5 Family of Digitrip Trip Units Comparison
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Figure 1-6 Hand Held Programmer in Use

tem that is capable of:

aker Interface Module in Service

Figurek

ssemblies)

Module, and the optional IMPACC software form a sys—Qtegrated Assembly Applications (Low Voltage
A

¢ Setting trip units
* Configuring systems
Monitoring/protecting

Displaying information @
« Diagnosing input ¢ \

 Testing trip units/circuit breakers

e Communicating on sub-networks/nex&
I

Application of low voltage circuit bre S ng
OPTIM Trip Units generally fall into tRgee pfimary cate-
gories:

Stand Alone Applicatio
Breakers)

superior protection and
OPTIM, and plan to perfor
breaker itself (Figure 1-6).

ion features of Digitrip
nitoring at the circuit

The following wauld be J8ed:
* OPTIM 75Q,andfor 1050 Trip Units
¢ One or mor Mizer Hand Held Programmers

ese applications are utilized to provide on-gear or

\emote monitoring and even testing of compatible

devices (Figure 1-7). Up to 50 OPTIM Trip Units, Digitrip
RMS 810/910 Trip Units or IQ Energy Sentinels can
communicate with one Breaker Interface Module.

The following would be used:

e OPTIM 750 and/or 1050 Trip Units

* Digitrip RMS 810 and/or 910 Trip Units

¢ |Q Energy Sentinels

* One or more OPTIMizer Hand Held Programmers

* One or more assembly/remotely mounted Breaker
Interface Modules

Facility Wide Application (IMPACC System)

These applications are utilized to tie together more than
50 circuit breakers and/or other compatible devices. In
addition, this permits taking advantage of PC-based
software to improve diagnostics, power quality and
energy monitoring, or protective device coordination
capabilities. The system would consist of any number of
devices and software products, either within a facility or
across multiple facilities (Figure 1-8).
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The following would be used:

e OPTIM 750 and/or 1050 Trip Units

Digitrip RMS 810 and/or 910 Trip Units

Other IMPACC Compatible devices

¢ One or more OPTIMizer Hand Held Programmers

¢ One or more assembly/remotely mounted Breaker
Interface Modules

IMPACC software/central PC

Refer to Figure 1-9 for typical system configurations uti-
lizing the OPTIM Trip Unit System and other compatible
devices. For additional IMPACC details, refer to Section
3 of Instruction Book 29C890.

1-4 FEATURES AND FUNCTIONS
Digitrip OPTIM 750 and 1050 Trip Units provide a wide
range of common protection and coordination features

and functions. The Digitrip OPTIM 1050 Trip Unit also pro-
vides power quality and energy monitoring capabilities.

AND 1050 TRIP UNITS

F
1-4.1 COMMON FEATURES OF DIGITRIP OPTIM 7%&

Precise system coordination is provided by a

sive number of time-current curve shaping ad|Ustogents.
This is accomplished by the large number o en-
tal setpoints available for both current pick ime

settings.

Programmable Protection and Cooiffina
Adjustments &

¢ Long delay setting \
* Long delay time with selec &orl slopes
* Short delay setting x
¢ Short delay time with sel@ a
¢ Instantaneous settin

Ground fault setting
e Ground fault r\ table flat or I°t slopes

i sgfhave a selectable powered and

al memory to provide protection

erheating should a number of
overload conditions occur in quick succession.

t or I°t slopes

ip unit ifformation system utilizes LEDs to indicate
ode following an automatic trip operation. The
complemented by trip event information that is
in hon-volatile memory after a trip condition. This
mation can then be accessed via the Optimizer

igure 1-8 Monitor and Control from Central PC

Hand Held Programmer, the Breaker Interface Module,
or over the IMPACC System.

Selectable early warning alarms, such as the high load
current alarm, are capable of being indicated locally and
remotely. They are provided to help keep a system
operating and productive.

System Monitoring

All OPTIM Trip Units are capable of monitoring the fol-
lowing data:

¢ Steady-State value of phase, neutral, and ground cur-
rents

¢ Minimum and maximum current values
* Average demand current
Cause of trip

Magpnitude of fault current responsible for an automat-
ic trip operation

Communications

Trip units are capable of two way communication via a
network twisted pair for remote monitoring and control.
The circuit breaker, through the trip unit, is able to
respond to open and close commands via the communi-
cation network. To close the breaker, a motor operator
accessory is required. Refer to Table A.1 in Appendix A
for motor operator instructional references.
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Master
Computer

CONFIGURATION 2

’s ﬂ' Software

Twisted
Pair \

To Other IMPACC
Compatible Devices

PON! Module ‘
(Required for IMPACC CONFIGURATIONS 1 + 2
Network Communications \
1o Master Computer) Network Configuration —

i Breaker
Ll : Interface
K Module

@6

Tt ’ K e CONFIGURATION 1
. Pair @

Sub-Network Configuration —
Breaker Interface Module
Functioning as Master Device

DSl SPB ies
Circuit |- Circuit -
Breaker {* : Breaker ) C
. with : with )
- OPTIM OPTIM ™M
™\ Shielded
[z | (wmmlo o [Sgmlo e
NOTES
o . @ OPTIMizer Hand Held
feF'::'s“g :E;Ir:;g Programmer compatible only
MCCB MCCB with OPTIM Trip Units
wi g with @ Can monitor up to 50 com-
ORT! . OPTIM ’ patible devices.
, , ‘ @ Circuit breakers with OPTIM
PTIM ,
et JO @ Trip Units can be directly
connected to a master com-
puter, and do not have to be
connected through the BIM.
ircuit :
I[s:rl:a:l:er Series C @ Universal IQ Energy Sentinel
with F-Frame also compatible with Breaker §
¢ RMS 810 MCC8 | 1q Enargy Sentinel @ Interface Module.
or 910 T .
ES
Figur ical System Configurations
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Testing

An integral testing capability is part of all OPTIM Trip
Systems. The breaker can be tested in either the “Trip”
or “No Trip” Test Mode. System level testing is carried
out by using a Hand Held Programmer, a Breaker
Interface Module, or a remote computer. Bench level
testing requires the Hand Held Programmer only. Trip
tests with the Hand Held Programmer requires an auxil-
iary power module to supply the necessary power. Trip
units continue to provide protection during test opera-
tions.

Data Access

All programming, information display and general trip
unit access is accomplished through the use of one or
more of the following:

¢ Hand Held Programmer
* Breaker Interface Module
¢ Remote computer

>

\\\0
O

<<>Q’

L 4

1-4.2 ADDITIONAL FEATURES OF DIGITR PTIM
1050 TRIP UNITS

The Digitrip OPTIM 1050 Trip Unit provides all the basic
system protection features outlined in Pgragraph 1-4.1.

In addition, Digitrip OPTIM 105, Trip Units can provide
data on power quality (curre nics) and permit
energy monitoring. \

Energy Monitoring

e Peak demand (k
¢ Present demand (k

\Q‘b
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SECTION 2: HARDWARE DESCRIPTION 2-2.1 TRIP UNIT CONFIGURATION : ‘
AND EQUIPMENT INTERFACES o .
A complete OPTIM Trip Unit System consists of currei

_ sensors, electronic circuitry and a flux transfer shunt trip
21 GENERAL device contained inside the circuit breaker (Figure 2¢1).
The trip units are completely self-contained.and, when the
circuit breaker is closed, no external po
operate their protective systems. TH8y0

The purpose of this section is to familiarize the reader
with Digitrip OPTIM Trip Units, their nomenclature, the
way trip units are interfaced with specific equipment,

. . o : . . rent signal levels and control power i rom the
ZR/? dt:(’; i;‘\?(')t t?‘%i%{;gw;:g?blpg alrrwtfsqrmatlon presented is current sensors integrally mounte uit breakers.
* General Trip Unit Details Circuit protection is achieved biaanaly#ing the sec-
e Trip Units By Type ondary current signals receiyed froig the circuit breaker
* Trip Unit Accessories current sensors. As signals.a ived and analyzed,
« Specification Summary a trip signal to the flux trdhs unt trip is initiated
when programmed curréf levels and time delay set-
tings are exceeded.
2-2 GENERAL TRIP UNIT DETAILS
2-3 TRIP UNIT GES

This section describes general trip unit functioning, trip
unit hardware, circuit breaker specific details, and

required interfaces with other external equipment. Althoughyt nly two different OPTIM Trip Unit

models a 050) differentiated by the features
offered,{ther three different non-interchangeable

(i :

Trip Unit
y p

Terminal
Block

1 (&? =
\ _
O

pd

Z

Typical

Current

Sensor . . . Trip
Typical Trip Unit Actuator

Typical DSII Type
02$ 03& |_— Circuit Breaker

Sensors
C |~

** Alternate ground locations
may be required to meet

** installation requirements
ical OPTIM Trip Unit Circuitry (DSII Type Circuit Breaker Shown) Q
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physical packages. Three different physical packages
are required to accommodate the wide range of low volt-
age circuit breakers utilizing the Digitrip OPTIM Tripping
System.

2-4 SERIES C L-FRAME AND N-FRAME OPTIM TRIP
UNITS

The OPTIM Trip Units used in Series C L and N-Frame
Circuit Breakers are permanently assembled at the fac-
tory, and are not field replaceable. The continuous
ampere rating of each circuit breaker is selectable via
rating plugs over the following range:

e L-Frame (70-600 amperes)

¢ N-Frame (400-1200 amperes)

The OPTIM Trip Unit applicable to the Series C L-Frame
molded case circuit breaker extends approximately 0.5
inches beyond the front of the breaker cover (Figure 2-
2). The OPTIM Trip Unit used with the L-Frame is not
applicable to any other circuit breaker.

The OPTIM Trip Unit applicable to the Series C N-
Frame molded case circuit breaker is nearly flush
mounted to the front of the breaker cover (Figure 2-
The OPTIM Trip Unit used with the N-Frame is
applicable to any other circuit breaker.

T el
o
.

2-41 L-FRAME AND N-FRAME OPTIM'TR )
DISPLAYS

Readings are displayed and protective settings estab-
lished or adjusted through the use of oge or more of the
following means:

¢ OPTIMizer Hand Held Prqfgr er
¢ Breaker Interface Mo

* Remote Computer/| oftware

The L-Frame and
the following feature

DPTIM Trip Units provide
iglres 2-4):

Push-To-Tri
A Push-To-%#ip bufton provides a local manual means
for checki ircuit breaker’s mechanical tripping

> D
) —

ariodically exercising the operating mech-
ated on the front of the trip unit.

ip/Alarm Indicators

type indicators (long delay, short delay,
aneous and ground fault trip or ground fault

utomatic trip. The appropriate LED is lit red when acti-
ted

r
S5
\a ) are provided to indicate the mode of trip after an
a

Notice:

Trip unit indicators can be powered from
either a control power source wired externally

jgure 2-2 OPTIM Trip Unit Mounted in Series C
ame Circuit Breaker

Figure 2-3 OPTIM Trip Unit Mounted in Series C
N-Frame Circuit Breaker
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@ Automatic Trip Indicator Reset gr Access Cover

© @ @
@® Push-to-Trip Button ® UnitS
@ Mode of Trip/Alarm LEDs ® INC 3
® Battery Test Pushbutton/LED @ Batt mpartment/Pro-
in
ingWRlug

Pushbutton
Figure 2-4 Front View of L-Frame Type OPTIM Trip uQa esign is Similar) .

to the circuit breaker or via battery located'!
the trip unit. For connection to an extern
control power source, refer to the wirj j

grams listed in Appendix A, Tablg A.

Battery for Trip Indicators \

A replaceable 3 volt lithium battery is |Igéite hind a
small access cover on the left side of

LED indicator if the battery is in
Refer to paragraph 5-4.1 fqgba lacement infor-
mation.

Trip Indicator Reset

A trip reset pushbutton i ed to turn off a mode of
trip LED indicator after an attomatic trip. The reset
pushbutton is located next to the four mode of trip led
indicators. 'S

Unit Status

The greenUn s LED blinks with a one second on-

off duty ¢ n power is applied to the trip unit and ) 4 _

it is fungtioNing properly. Figure 2-5 L and N-Frame Type OPTIM Trip Unit Q
Battery Compartment 2
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SECTION 2: HARDWARE DESCRIPTION 2-2.1 TRIP UNIT CONFIGURATION ‘ (
AND EQUIPMENT INTERFACES
Q A complete OPTIM Trip Unit System consists of curren

; sensors, electronic circuitry and a flux transfer shunt trip
2-1 GENERAL device contained inside the circuit breaker (Figure 2-1).
The purpose of this section is to familiarize the reader The trip units are completely self-containggand, when the
with Digitrip OPTIM Trip Units, their nomenclature, the g;g?:tgrteh?:re ;J:f)tct;l&isv%d,s;:t:r)g:r?r PO 4 f?grlrr]egutrc_)
way trip units are interfaced with specific equipment, : - ;
and trip unit specifications. The information presented is :J?: esr:?gzlnl:gfslsinatzgrg(l)lct;%&iwe i o f;ﬂf{ %g;izrs
divided into the following four parts: )
* General Trip Unit Details Circuit protection is achieved ing the sec-
e Trip Units By Type ondary current signals rec d fr@mn the circuit breaker
* Trip Unit Accessories current sensors. As sig a eived and analyzed,

n
« Specification Summary a trip signal to the flux fgans hunt trip is initiated
when programmed currélyt levels and time delay set-

tings are exceede
2-2 GENERAL TRIP UNIT DETAILS

This section describes general trip unit functioning, trip 2-3 TRIPUNI AGES
unit hardware, circuit breaker specific details, and
required interfaces with other external equipment.

Althou reonly two different OPTIM Trip Unit
models an@ 1050) differentiated by the features
offeregdfthereé¥@re three different non-interchangeable

T ¢

Terminal y Trip Unit
Block
~N Rating
P Plug

Typical \
Current
Sensor Typical Trip Unit Z::Ifualor

Typical DSII Type
02$ 0% |_— Circuit Breaker

Sensors
C L~

** Alternate ground locations
may be required to meet

** installation requirements
Figure ical OPTIM Trip Unit Circuitry (DSII Type Circuit Breaker Shown) Q
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physical packages. Three different physical packages
are required to accommodate the wide range of low volt-
age circuit breakers utilizing the Digitrip OPTIM Tripping
System.

2-4 SERIES C L-FRAME AND N-FRAME OPTIM TRIP
UNITS

The OPTIM Trip Units used in Series C L and N-Frame
Circuit Breakers are permanently assembled at the fac-
tory, and are not field replaceable. The continuous
ampere rating of each circuit breaker is selectable via
rating plugs over the following range:

¢ L-Frame (70-600 amperes)
¢ N-Frame (400-1200 amperes)

The OPTIM Trip Unit applicable to the Series C L-Frame
molded case circuit breaker extends approximately 0.5
inches beyond the front of the breaker cover (Figure 2-
2). The OPTIM Trip Unit used with the L-Frame is not
applicable to any other circuit breaker.

The OPTIM Trip Unit applicable to the Series C N-

The OPTIM Trip Unit used with the N-Frame i
applicable to any other circuit breaker.

& L0¢ 100k

FE

B B

2-4.1 L-FRAME AND N-FRAME OPT NIT
DISPLAYS

Readings are displayed and protective settings estab-
lished or adjusted through the use of qge or more of the
following means:

¢ OPTIMizer Hand Held Pr er
¢ Breaker Interface Mo

¢ Remote Computer/| oftware

The L-Frame and
the following feature

PTIM Trip Units provide
igures 2-4):

Push-To-Tri
A Push-To-Tgjp button provides a local manual means

for checlgimg thegircuit breaker’s mechanical tripping
functio iodically exercising the operating mech-
Iti ated on the front of the trip unit.

f Trip/Alarm Indicators

type indicators (long delay, short delay,
aneous and ground fault trip or ground fault
) are provided to indicate the mode of trip after an

inst

mounted to the front of the breaker cover (Figure 2-@

ated

Notice: Trip unit indicators can be powered from
either a control power source wired externally

jgure 2-2 OPTIM Trip Unit Mounted in Series C
rame Circuit Breaker

Figure 2-3 OPTIM Trip Unit Mounted in Series C
N-Frame Circuit Breaker

Effective 5/96

E:T-N




|.B. 29C89

Page 10
Op 058
Mo g
“t n1AD C 1AMps
ENE WKW
; HARMD 3]
@

® Push-to-Trip Button
@ Mode of Trip/Alarm LEDs
® Battery Test Pushbutton/LED

@ Automatic Trip Indicator Reset
Pushbutton

Unht pm |
sicis B, Y

® UnitS E

ment/Pro-
Access Cover

Figure 2-4 Front View of L-Frame Type OPTIM Trip Unj

to the circuit breaker or via battery locate
the trip unit. For connection to an extern
control power source, refer to the wirigg¥di
grams listed in Appendix A, Tabjg A.

Battery for Trip Indicators \

A replaceable 3 volt lithium battery is I8g@itethgehind a
small access cover on the left side of i it

(Figure 2-5). A test pushbutton and ndicator
are also provided. The test pushbut

LED indicator if the battery is in i .
Refer to paragraph 5-4.1 fQr ba réplacement infor-
mation. \

Trip Indicator Resetdushbutt

A trip reset pushbutton ifled to turn off a mode of
trip LED indicator after an matic trip. The reset
pushbutton is located next to the four mode of trip led
indicators. P

Unit Status
The green,Un s LED blinks with a one second on-
off duty n power is applied to the trip unit and

it is funglioning properly.

ra esign is Similar) .

Figure 2-5 L and N-Frame Type OPTIM Trip Unit
Battery Compartment

)
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. INCOM Status LED 2-5 SERIES C R-FRAME, SPB AND D

The red transmit LED blinks red when the trip unit is OPTIM TRIP UNITS

communicating over an INCOM network. ) ) i =
The OPTIM Trip Units used in Series C R-Frame, SPB

Programming Port Systems Pow-R and DSII/DSLII circuit breakers are field
A custom phone type jack programming port is located replaceable. For each of these circuit breaker types, rat-
ing plugs are used to select fl inuous ampere rat-

with the trip indicator battery behind the small access . L o
cover. One end of the custom phone type cord provided lt?r%:liet?:zﬂgctlet bergevkitehr'a © h a:uigtseﬁggkctlz)cufe-
with the OPTIMizer Hand Held Programmer plugs into ti ti y tallati i P ti
the port, and permits direct programming of the trip unit v?n |nr(‘:orfrter:: insta a.l(o L Sen |ndqouts glmpt_eretr:a ing
(Figure 2-6). To access the programming port, remove 0 tgac |° es? (illrcw. r IS adjustable via the
the access cover by pulling down on the release tab ra |ng.p ugs as follo )

located in the center of the cover while pulling out on the ~ * Series C R-Framge (80@y2500 amperes) (Figure 2-7)

cover. The port will accept either end of the custom e SPB Pow-R - amperes) (Figure 2-8)

phone cord. * DSII/DSLI 100-5890 amperes) (Figure 2-9)

Notice: When the OPTIMizer is plugged into a trip Refer to T 1 Yor the available rating plug values by
unit, it prevents all remote IMPACC communi- circuibbr e.

cations with that trip unit. This action will also
cause a No-Response alarm on the Breaker

Interface Module and a master network. Refer RAME, SPB AND DSI/DSLII OPTIM TRIP

to Instruction Book 29C892 covering the LAYS
OPTIMizer Hand Held Programmer for the x
recommended connection and power applica- % ngs are not displayed and protective settings are

tion sequence. established or adjusted from the front of Digitrip

BT

R Push-To-Trip Button

-6 L and N-Frame Type OPTIM Trip Unit Figure 2-7 OPTIM Trip Unit Mounted in Series C
ramming Port R-Frame Circuit Breaker
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Push-To-
Open
Button

usi-To-Trip Button

Figure 2-8 OPTIM Trip Unit Mounted in SPB Circuit
Breaker

OPTIM Trip Units. These functions are carried out

¢ OPTIMizer Hand Held Programmer

BTIM Trip Unit Mounted in DSII Circuit

Figure@-9 @
Bre ak

control power source, refer to the wiring dia-

to the circuit breaker or via battery located in
through the use of one or more of the following mear\ the trip unit. For connection to an external

¢ Breaker Interface Module
* Remote Computer/IMPACC software

{

The R-Frame, SPB and DSII/DSLII OPTIM¥TripWnit dis-
plays all provide the following features (Fig x :

Push-To-Trip Button

A Push-To-Trip (Push-To-Open on S b pro-
vides a local manual means for che@e circuit
breaker’s mechanical tripping functi periodically
exercising the operating mecha ? dhis pushbutton is
accessible from the front ofthe rage, SPB and

DSII/DSLII circuit break

Mode of Trip/Alarm

Four LED type indicators delay, short delay,
instantaneous and ground fault trip or ground fault
alarm) are provided to indicate the mode of trip after an
automatic trip. The appr®priate LED is lit red when acti-
vated. The LE re presented in the form of a mimic
time-current n the OPTIM Trip Unit.

Notice:

Tl it indicators can be powered from

er a control power source wired externally

grams listed in Appendix A, Table A.1.

Battery for Trip Indicators

A replaceable 3 volt lithium battery is located behind the
hinged cover of the rating plug (Figure 2-11). A test
pushbutton and LED test indicator are also provided.
The test pushbutton will energize the LED indicator if
the battery is in good working condition. Refer to para-
graph 5-4.1 for battery replacement information.

Trip Indicator Reset Pushbutton

A trip reset pushbutton is provided to turn off a mode of
trip LED indicator after an automatic trip. The reset push-
button is located directly under the programming port.

Notice: For SPB and DSIVDSLII circuit breakers, this
pushbutton also functions as a trip lockout
reset. It must be pressed after an automatic
trip to reset the trip unit.

Unit Status LED

The green Unit Status LED blinks with a one second
on-off duty cycle when power is applied to the trip unit
and it is functioning properly.

Effective 5/96
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Figure 2-10 Front View of R-Frame, SPB and

INCOM Status LED \
The red transmit LED blinks red when the {ip, i
communicating over an INCOM networ,
Programming Port

A custom phone type jack progra
just under the rating plug. On
type cord provided with the O
Programmer plugs into the
gramming of the trip unit (F
accept either end of the

Notice:

to Instruction Book 29C892 covering the
OPTIMizer Hand Held Programmer for the
recoMmended connection and power applica-
tion sequence.

IM TRIP UNIT RATING PLUG

ating plug value (I,) determines the maximum con-

Sanery Couik
Niage Opoa in Ropiace Burtacy

WL i
WNax, Aiig. Rabiog in

NP7528851H23

@® Mode of Trip/Alarm LEDs
rip Indicator Reset

- ®

L onnane
ik
4llﬂﬂm.
2. Ha
T tabyy Nember

13N L Batery 20
wprgprciani Wie

Figure 2-11 R-Frame, SPB and DSII/DSLII Type
OPTIM Trip Unit Battery Compartment
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tinuous current rating of the circuit breaker. All the pro-
tection function settings are based on multiples of the
plug rating. These settings are displayed as actual
ampere values for ease of use.

Notice: The primary current conductors (cable or bus)
must have ampacity ratings equal to the rat-
ing plug value per NEC Section 240-6(b).

OPTIM Trip Units use interchangeable rating plugs
(Figure 2-13). Rating plugs are designed for use with
one specific circuit breaker type. The circuit breaker type
is indicated on the rating plug. Rating plugs are suitable
for both 50 and 60Hz operation. A rating plug must be
selected to match the desired continuous current rating
of the circuit breaker as well as the installed sensor rat-
ing. The available rating plugs are shown in Table 2.1.

All rating plugs are designed with a rejection feature to
prevent interchanging between different circuit breaker
types. In addition, the circuit breaker will trip if a rating

plug is removed with the trip unit energized.

Figurgi2-1
mipg.Po

[

OPTIMizer Shown Connected to Program-
of DSII Type Circuit Breaker

® DSII/DSL Il Rating Plug
@ SPB Pow-R Rating Plug

® R-Frame Rating Plug
(Hinged Access Cover Open)

@ N-Frame Rating Plug

® L-Frame Rating Plug

® Retention Device

@ Access to Retention Device

® Connector Pin

Figure mily of OPTIM Trip Unit Rating Plugs
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A CAUTION

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

IN ADDITION, IT IS IMPORTANT TO MAKE SURE
THAT A RATING PLUG IS PROPERLY INSTALLED
AND SECURED TO ENSURE PROPER FUNCTION-
ING OF THE CIRCUIT BREAKER.

2-7 EXTERNAL OPTIM TRIP UNIT ACCESSORIES

Digitrip OPTIM Trip Units utilize a number of accessory
items mounted either inside the circuit breaker or

remotely to the circuit breaker, dependin@’upog the spe-
cific circuit breaker type (Figure 2-14). R tojTable
2.2 for specific accessory details, catalog n ers
and/or approved accessory items.

L 4

2-7.1 L-FRAME AND N-FR TIM TRIP UNIT
ACCESSORIES

@weakers with OPTIM
i 0 Vdc power supply

th@%ircuit breakers to meet con-

DC Power Supply

L-Frame and N-Fra
750/1050 Trip Units

rface Module. The power supply
% and capable of 400mA.

former Module (PTM)

TIM 1050 Trip Units require a potential

r module to provide voltage for power and
monitoring, and the power factor display. L-

nd N-Frame circuit breakers utilize an externally

eﬁ
%u ed potential transformer module, which can feed

to 16 circuit breakers (Figure 2-15).

Circuit Power/RE

Breaker

Type REMOTEL‘ MalINTE

OPTIM anit
(Re
Y

£ (PRM)

VDC POWER SupPPLY

OPTIM 1050 Trip Unit
(Requires)
PoweRr/RELAY MobuLE (PRM)
or

RemoTeLY MOUNTED 30 VDC POWER SupPPLY
and

POTENTIAL TRANSFORMER MODULE (PTM)

Series C R-Frame
and
SPB Systems Pow-R

PTM

Series C L-Frame
and Y3
Seriés C N-Frame

Power
Supply

re 2-14 Power Accessory Requirements and Locations
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Figure 2-15 Externaily Mounted Potential Transformer
Module

Ground Fault Alarm Indicator

ule is required for each circuit breaker, and is mounted
L-Frame and N-Frame circuit breakers with OPTI internal to the circuit breaker. The power/relay module
750/1050 Trip Units utilize a remotely mounted groun quires a 120 V, 50/60 Hz, 6 Va control power supply.

fault alarm indicator (Figure 2-16). This unit provi
indicator light and relay contacts to operate othe
ing devices when a ground fault condition oc .

2
2-7.2 R-FRAME, SPB AND DSIVDSLII P
UNIT ACCESSORIES
Power/Relay Module (PRM) x
R-Frame, SPB and DSII/DSLII cig@uit b ers with

OPTIM 750/1050 Trip Units utilize a
to:

er/relay module

1 meet control power reg

Figure®

¢

Refer to paragraph 3-3.3 for the specific conditions
under which relays operate.

Potential Transformer Module (PTM)

All Digitrip OPTIM 1050 Trip Units require a potential
transformer module to provide voltage for power and
energy monitoring and the power factor display. R-
Frame, SPB and DSII/DSLII circuit breakers utilize a
potential transformer module mounted internal to the cir-
cuit breaker. One potential transformer module is
required for each circuit breaker.

2-8 SPECIFICATION AND PROTECTIVE RANGE
SUMMARIES

Refer to Tables 2.2, 2.3, 3.2 and 3.3 for trip unit/acces-
sory specification details and trip unit protective ranges.

Effective 5/96
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. Table 2.1 Rating Plugs Applicable to All OPTIM Trip Units

Series C Series C Serigs C SPB Systems DSii/DSLII
L-Frame Breaker N-Frame| Breaker R-Frame| Breaker Pow-R Breakers Breakers

Rating Plug (1;) | Frame Rating |Rating Plug (},) | Frame Rating | Rating Plug (l,) | Frame Rating | Rating Plug (l;) [ Frame Rating | Rating filg () | SensorRating
(Amperes) (Amperes) . (Amperes) (Amperes) (Amperes) (Amperes) (Amperes) (Amper (Amperes) (Amperes)
70 125 400 800 800 1600 200 4 100 200
90 450 1000 250 \ 200
100 500 1200 300 200 300
110 550 1600 400 250
125 600 1000 2000 400 0 300
125 250 700 1200 6 200 400
150 800 1600 ] 250
175 600 1200 2000 600 1200 300
200 700 1600 2500 400
225 800 2000 0 300 600
250 1000 2500 00 400
200 400 1200 800 1600 600
225 1000 400 800
250 1200 600
300 \ 1600 800
350 1000 2000C 600 1200
400 1200 800
300 600 1600 1000
350 2000 1200
. 400 1600 2000 800 1600
500 2000 1000
600 1600 2500 1200
2000 1600
2500 1000 2000
1600 3000 1200
2000 1600
¢ O 2500 2000
\ 3000 1600 2400
2000 4000 2000
\ 2500 2400
3000 1600 3200
3200 2000
4000 2400
3000 5000 3000
3200 3200
4000 2000 4000
5000 2400
3200
4000
3200 5000
¢ 4000
5000

Effective 5/96 E.T-N
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Table 2.2 OPTIM Trip Unit/Accessory Specifications

TRIP UNITS

Environment:

o (perating Temperature -20°C to 85°C

o Storage Temperature -30°C to 85°C

© QOperating Humidity 0to 95% Relative Humidity

(non-condensing)

Frequency 50/60Hz
Protective Settings Refer to Table 3.1
Zone Selective Interlocking o Short Delay

Metering Tolerance

® Ground Fault

Refer to Table 2.3

ACCESSORIES

Auxiliary Switch/Bell Alarm
o Contact Ratings

Ground Fault Indicator
(Style 1259C14G01)

Potential Transformer Module (PTM)
(Catalog DOPTMLN, Style 7801C54G01)
® |nput voltage terminals
® Rated input voltage
o input volt amps

® AC - 6A @ 600 Vac
* DC-05A@125Vdc
0.25A @ 250 Vdc

© AC Contact Ratings
- 5A@ 240 Vac
- 1/6 HP @120 Vac
- 1/3HP @ 240 Vac
© DC Contact Ratings
- 5SA@28 Vdc
- 05A@Vdc

-475x 3,94‘3.00

© Power Source
-120 Vac
- 50/60 Hz
 Dimensions (inches) O

o Qutput voltage terminals
o Ratio +2%

® Dimensions (inches)
e One PTM

Typical Assembly Mounted
Power Supply

e Part No.
o Part No.

X

rip Battery

e Parl
e Part

Cause

%Ie Reolacement

(2)

A.B,CandN
(Input) (Output)
240V L-L 225VLI-N
480V L-L 450V L-

terfield Drive
shignd, MA 01721
) 881-7434
U200-16, 200W, 30 Vdc
PU110-16, 110W, 30 Vdc

Farnell Advanced Power
32111 Aurora Road

Solon, OH 44139

(216) 349-0755
NS075030M 75W, 30 Vdc
NS055030/M 55W, 30 Vdc

Lithium, 3 volt

e VartaBatteries, Inc.
150 Clarbrook Road
Elmsford, NY 10523

Type CR 1/3N

© Duracell
South Broadway
Tarrytown, NY 10591

Type DL 13N

 Sanyo Electric, Inc.
Battery Div.
200 Riser Road
Little Ferry, NJ 07643.

Type CR 1/3N

600V L- 553V L-N
475 x5.
ly'Up L or N-Frame
Circuit 1S
@ hwer Sources
2

&0

Effective 5/96
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Table 2.3 OPTIM Trip Unit Metering Tolerances O

Phase Current

Circuit Breaker Type

Accuracy

Range/Assumpiions

LN +2% Frame Current Rating 5% to 100% Fgame Rating
R, SPB +2% Frame Current Rating 5% to 100% (CUrrent)
DSII, DSLI +2% Sensor Current Rating ating
Ground Current LN +5% Frame Current Rating 00% Frame
R, SPB 5% Frame Current Rating % to 100% Frame
DSII, DSLI 5% Sensor Current Rating % t0 100% Current Sensor
Power and Peak LN +4% of (Frame Current Rating x 600V) x ~ 1 sec. sampling window
Demand R, SPB +4% of (Frame Current Rating x 600V) a3 - Current @ 5% to 175% of frame
DSII, DSLI +4% of (Current Sensor Rating x 60QY) x or sensor rating
System Power Factor LN +0.02 Balanced three
R, SPB +0.02 Phase Load per
DSII, DSLII +0.02 ANSI Std. C12.1-1988
Energy LN +5% of (Frame Currl V x time) x V3 5% 1o 175% of Plug Rating |,
R, SPB +5% of (Fra 600V x time) x V3
DSII, DSLI +5% of (Cu ing x 600V x time) x V3
Notes:

@ Metered values are displayed via:
1. OPTIMizer Hand Held Programmer
2. Breaker Interface Module
3. Remote PC via IMPACC

L 4

Q
o
&

L 4

N
S
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SECTION 3: OPERATION AND FUNCTION-

ALITY

3-1 GENERAL

This section describes the details associated with the
operation and functional use of Digitrip OPTIM Trip

Units in terms four main categories:

¢ Protection and Coordination

* System Monitoring
- Load Current Monitoring
- Power and Energy Monitoring
- Power Quality Monitoring

¢ Communications

¢ Testing

Three quick reference overviews outlining the features

available with the Digitrip OPTIM Trip Unit System, and

specifically OPTIM Trip Units, are provided in Tables

3.1,3.2 and 3.3.

OPTIM Trip Units provide true RMS current sensing for

proper correlation with thermal characteristics of con-

ductors and equipment. The rating plug (l,,) determines
the continuous current rating of the circuit breaker.

3-2 PROTECTION AND COORDINATION

The Digitrip OPTIM Trip Unit provides circuit breakers N
an extensive degree of selective coordination potent

and permits curve shaping over a wide range of curr
settings. Pickup settings, delay time settings and
selections are addressed here with respect p thelr effégt

on the resultant characteristic curve.

Table 3.1 Digitrip OPTIM 750 and

Capabilities

Capability

[ 4
OPTIM 750

S

OPTIM 1050

R

Protection and Yes
Coordination (10 functions LSIG)
Remote Yes
Communications (IMPACC Network) (IMPACC Network)
’
Power Quality No Yes
(Harmonics)
Energy M No Yes

(Power and Energy)

O

3-2.1 OVER-TEMPERATURE TRIP
The OPTIM Trip Unit is designed for use in enviro
ments where the ambient temperatures range from -

20°C to +85°C. If, however, temperatures around the
trip unit exceed this range, the trip unit performance

may be degraded. To insure that the tgppiag function is
not compromised due to an over ure condition,
the OPTIM microcomputer chip h& over- tem-
perature protection feature. Thi ctive feature is
factory set to trip the circuit bre chip tempera-
ture exceeds 85°C + 10°C.

3-2.2 CHARACTERIS E REVIEW
As a review, certai ) of a circuit breaker’s char-

acteristic curve ar ed here to simplify the under-

standing of | a .
The op se of the trip unit is graphically
represen -current characteristic curves.

ow how and when a particular trip unit

will acffor @i values of time and current. The more

versatilg the trip unit, the easier it is to accomplish close
ina

c and achieve optimum protection.

Figure 3-1). Minimum and maximum values are general-
the result of tolerances introduced by the manufactur-

ing process for components and factory calibration
efforts. The tolerances are usually stated as the trip unit's
accuracy and specified on the time-current curves. This
accuracy is stated in terms of a plus or minus percentage
and represents a permitted fluctuation on either side of a
selected nominal setting point for a trip unit. OPTIM Trip
Unit accuracies vary by the actual protective function
(long delay, short delay instantaneous and ground fault)
and the type of circuit breaker in which the trip unit is
installed. Refer to the applicable OPTIM time-current
curves outlined in Table A.1 of Appendix A for specific
accuracies.

meristic curve is represented by a band created ‘
y a minimum and maximum value of time or current
(

The programmable or adjustable features of a trip unit
permit movement of its characteristic curve or parts of
the curve. This movement can be done in both a hori-
zontal and vertical direction on the time-current grid
(Figure 3-2).

The actual shape of the curve can be changed as a

result of slopes, such as Flat, I?t and I*t (Figure 3-3). An

It slope selection is used for an inverse curve, an 14t

slope selection for an extremely inverse curve, and a

Flat selection for a definite or fixed time curve. .

Effective 5/96
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. Before discussing protection functions individually, keep
in mind that combining functional capabilities, such as
long, short and instantaneous, is a coordination activity. Pickup Setting
The effects of one set of settings on another set should

be carefully evaluated to determine if the results for all @
possible circumstances are acceptable. .

ickup Accuracy)
Example: tual pickup will

ccur within + % of
any selected pickup
setting

e Consider programming the protective functions of a
400 ampere Series C L-Frame circuit breaker with an
installed 200 ampere rating plug value (I,).

e The Long Delay Setting (l,) is to be 100 amperes and

the Short Delay Pickup is to be 200 amperes. Trip Time

Setting

TIME—>

e The Long Delay Setting (l,) is programmable from 0.4

- 1.0 times the rating plug value (l,) for the L-Frame. ‘gi it cted tri
For this example, the Long Delay Setting (l,) is pro- . A P
grammed to 0.5 (I,) = 0.5 (200) = 100 amperes, the 9

required Long Delay Setting (I,).

e The Short Delay Pickup is programmable from 1.5 - CURRENT >

8.0 times the Long Delay Setting (I,) for the L-Frame.
For this example, the Short Delay Pickup is pro- igure 3-1 Sample of Partial Time-Current Trip Curve

grammed to 2.0 (I,) = 2.0 (100) = 200 amperes, the

required Short Delay Pickup. @
. * Ifitis later determined that the Long Delay Sg @ )

is to be 140 amperes in lieu of the original

\
Q(— It Slope

P
l ?t Slope 1_

¢ Intermediate S
CURRENT —M CURRENT —M
.@ 3-2 Typical Trip Curve Horizontal Movement Figure 3-3 Typical Long Delay Time Slope Adjustment

S Effective 5/96 E-T-N
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TRIP UNIT TYPE

Table 3.2 Digitrip OPTIM 750 Trip Unit System Capabilities Overview

DIGITRIP OPTIM 750

Long Delay Time Pt@6 x i, @

2-24 secs (0.10 steps)

2-24 secs (0.10 steps)

Long Delay Time I*t @ 6 x I; (SDT Slope Flat only) ®

1-5 secs (0.10 steps)

Long Delay Thermal Memory (Powered or Unpowered)

Yes (programmable)

Yes (programmab

High Load Alarm

04-1.0xi

04-1.0xI

RMS Sensing Yes

Programmable Yes

CIRCUIT BREAKERS

Types Series C L and N-Frames Series C R-Frames SPB Pow-R DSII/DSLIt Power
Ampere Range 70 - 1200A 800 - 2500A 200 - 5000A

Interrupting Rating @ 480V 30 thru 100KA 65 thru 100KA 50 thru 150KA

TRIP UNIT ORDERING OPTIONS .

LSI®® No Yes Yes

LSIGD ® Yes Yes Yes

LSIA@ Yes Yes Yes Yes
PROTECTION AND COORDINATION

Interchangeable Rating Plug (in) 70-1200A 800-2500A 100-5000A
Over-Temperature Trip Yes Yes Yes

LONG DELAY PROTECTION !

Long Delay Setting (Ir) @ 0.4 - 1.0 x I (0.01 steps) | 0.4 - 1.0 x I (0.01 steps) ) | 0.4-1.0x1y(0.01 steps
Long Delay Pickup 116% of I¢ 116% of I 105% or I

2-24 secs (0.10 steps)

1-5 secs (0.10 steps)

Yes (programmable)

04-10x1r

SHORT DELAY PROTECTION
Short Delay Pickup @ 1.5-8.0x i (0.1 steps) 15-8.0 . 16teps 15-8.0x 1 (0.1steps) | 1.5-10.0xIr (0.1 steps)
(400 - 3000A)
1.5-6.0x1; (0.1 steps)
(4000 - 5000A)
Short Delay Time It @ 8 x Ir ® 0.1-0.5 secs {0.01 steps) | 0.1 - e 01 steps) | 0.1- 0.5 secs {0.01 steps) | 0.1 - 0.5 secs (0.01 steps)
Short Delay Time Flat ® 0.1- 0.5 secs (0.01 steps) [ 0.1 W1 steps) | 0.1- 0.5 secs (0.01 steps) | 0.1 - 0.5 secs (0.01 steps
Zone Selective Interlocking Yes Yes Yes
INSTANTANEOQUS PROTECTION .
Instantaneous Pickup @ 20-8.0x1n (01 S) 70-10.0x In (0.1 steps) | 2.0-10.0x In (0.1 steps) | 2.0-10.0x In (0.1 steps)
(1600 & 2000A) (400 - 30004)
.0-6.0x 1 (0.1 steps) 2.0-6.0xlp (0.1 steps)
(2500A) (4000 & 5000A)
Discriminator Yes Yes Yes Yes
Override (Fixed Instantaneous) ® Ye [ Yes Yes Yes
GROUND FAULT PROTECTION
Ground Fault Alarm (not to exceed 1200A) @ 0.2 - 1.0 is (0.9 steps) [0.24 - 1.0 x I (0.01 steps) | 0.24 - 1.0 x in (0.01 steps) | 0.24 - 1.0 x I (0.01 steps)
Ground Fault Pickup (not to exceed 1200A) @ -1, 0.0¥ steps) [0.24-1.0x I (0.01 steps) [ 0.24 - 1.0 x I (0.01 steps) | 0.24 - 1.0 x I {0.01 steps)
Ground Fault Delay It @ 0.62 x iy/ls ® 0.1 P01 steps) { 0.1 - 0.5 secs (0.01 steps) | 0.1- 0.5 secs {0.01 steps) ] 0.1 - 0.5 secs (0.01 steps)
Ground Fault Delay Flat - 0. (0.01 steps) [ 0.1-0.5 secs (0.01 steps) [ 0.1 - 0.5 secs (0.01 steps) [0.1 - 0.5 secs (0.01 steps)
Zone Selective Interlocking es Yes Yes Yes
Ground Fault Memory Yes Yes Yes Yes
SYSTEM MONITORING
Digital Display s (Using OPT or BIM) Yes (Using OPT or BIM) Yes (Using OPT or BIM) | Yes (Using OPT or BIM)
Current Yes ~Yes Yes ~Yes
Cause of Trip LEDs Yes Yes Yes Yes
Magnitude of Trip Information Yes Yes Yes Yes
Remote Signal Contacts Yes Yes Yes Yes
Power and Energy No No No No
Power Quality - Harmonics No No No No
Power Factor No No No No
COMMUNICATIONS
IMPACC Yes | Yes Yes Yes
[ TESTING .
Testing Method OPT, BIM, IMPACC OPT, BIM, IMPACC OPT, BIM, IMPACC OPT, BIM, IMPACC +
4 Secondary Injection
Notes: @ No ground fault alarm (A) provided ® Setting Tolerance (See time-current curves)
I = Rating Plug @ Refer to para. 3-2.3 and Figure 3-4 for details @ Setting Tolerance +10%
I, = Long Dela @ Setting Tolerance +5% Setting Tolerance +20%
Is = Sensor Ra @ Setting Tolerance +0-30% @ Only available with LSIA
grammer (OPTIMizer) ® Setting Tolerance +10-40% @® I (L & N-Frame), I, (R-Frame, SP8, DSI/DSLII)
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Table 3.3 Digitrip OPTIM 1050 Trip Unit System Capabilities Overview

TRIP UNIT TYPE DIGITRIP OPTIM 1050

RMS Sensing Yes

Programmable Yes

CIRCUIT BREAKERS G : @

Types Series C L and N-Frames Series C R-Frames DSI/DSLII Power
Ampere Range 70 - 1200A 800 - 2500A 100 - 5000A
Interrupting Rating @ 480V 30 thru 100KA 65 thru 100KA 30 thru 200KA
TRIP UNIT ORDERING OPTIONS

LSI®e No Yes Yes
LSIGDO @ Yes Yes Yes
LSIA@ Yes Yes Yes
PROTECTION AND COORDINATION

Interchangeable Rating Plug (ln) 70-1200A 800-2500A 100-5000A
Over-Temperature Trip Yes Yes Yes

LONG DELAY PROTECTION

Long Delay Setting (i) ®

0.4-1.0 x | (0.01 steps)

Long Delay Pickup

116% of It

Long Delay Tme It @6 x 1 ®

2-24 secs (0.10 steps)

0.4 - 1.0 x 1 (0.01 steps)

0.4 - 1.0 x Iy (0.01 steps)

116% of iy

105% or |

Long Delay Time 1%t @ 6 x I, (SDT Slope Flat only) ®

1-5 secs (0.10 steps)

2-24 secs (0.10 steps)

2-24 secs (0.10 steps)

Long Delay Thermal Memory (Powered or Unpowered)

Yes (programmable)

1-5 secs (0.10 steps)

1-5 secs (0.10 steps)

Yes (programmable)

Yes (programmable)

04-1.0xlr

04-10xIr

High Load Alarm 04-10xly
SHORT DELAY PROTECTION
Short Delay Pickup @ 1.5-8.0x1; (0.1 steps)

1.5-8.0x ¢ (0.1 steps)
(400 - 3000A)

1.5-8.0x 1 (0.1 steps)
(4000 - 5000A)

1.5-10.0 x I; (0.1 steps)

Short Delay Time 2t @8 x I, ®

Short Delay Time Flat ®

Zone Selective Interlocking

INSTANTANEOUS PROTECTION

0.1-0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

0.1-0.5 secs (0.01 steps)

0.1- 0.5 secs (0.01 steps)

Yes

Yes

Yes

Instantaneous Pickup @

Discriminator

2.0-10.0 x I (0.1 steps)

2.0-10.0 x In (0.1 steps)

2.0-10.0x Iy (0.1 steps)

Override (Fixed Instantaneous)

(1600 & 2000A) (400 - 3000A)
2.0-6.0xIp (0.1 steps) 2.0-6.0x1n (0.1 steps)
(2500A) (4000 & 5000A)
Yes Yes Yes
S Yes Yes Yes

GROUND FAULT PROTECTION

Ground Fault Alarm (not to exceed 1200A) @
Ground Fault Pickup (not to exceed 1200A) @
Ground Fault Delay I°t @ 0.62 x |/Is ®@
Ground Fault Delay Flat

0.28 1.0 x Is (0.01 steps)

0.24 - 1.0 x 1n (0.01 steps)

0.24 - 1.0 x I (0.01 steps)

0.24 - 1.0 x I (0.01 steps)

1.0 x |5 {0.01 steps)

0.24 - 1.0 x 1 (0.01 steps)

0.24 - 1.0 X I (0.07 steps)

0.24 - 1.0 x In (0.01 steps)

.1 - 0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

0.1- 0.5 secs (0.01 steps)

.1 - 0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

0.1 - 0.5 secs (0.01 steps)

Zone Selective Interlocking Yes Yes Yes Yes
Ground Fault Memory Yes Yes Yes Yes
SYSTEM MONITORING
Digital Display Yes (Using OPT or BIM) | Yes (Using OPT or BIM) Yes (Using OPT or BIM) | Yes (Using OPT or BIM)
Current Yes Yes Yes Yes
Cause of Trip LEDs Yes Yes Yes Yes
Magnitude of Trip Information Yes Yes Yes Yes
Remote Signal Contac; Yes Yes Yes Yes
Power and Energy Yes Yes Yes Yes
Power Quality - Hafnonic; Yes Yes Yes Yes
Power Factor Yes Yes Yes Yes
{ COMMUNICATIONS
IMPACC I Yes Yes Yes Yes
TESTING
Testing Method ¢ OPT, BIM, IMPACC OPT, BIM, IMPACC OPT, BIM, IMPACC OPT, BIM, IMPACC +

Secondary Injection

@ No ground fauit alarm (A)

provided

® Setting Tolerance (See time-current curves)

® Refer to para. 3-2.3 and Figure 3-4 for details
@ Setting Tolerance +5%

@ Setting Tolerance +0-30%

® Setting Tolerance +10-40%

@ Setting Tolerance +10%
Setting Tolerance +20%
® Only available with LSIA
@ Ig (L & N-Frame), |, (R-Frame. SPB, DSII/DSLII)

E-T-N
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amperes. The Long Delay Setting (I,) can be re-pro-
grammed to 0.7 (I5) = 0.7 (200) = 140 amperes, the
new required Long Delay Setting (l,).

¢ The re-programming change to the Long Delay
Setting (l,) alters the Short Delay Pickup originally pro-
grammed, since the Short Delay Pickup is a function
of the Long Delay Setting (l,). The new Short Delay
Pickup = 2.0 (I,) = 2.0 (140) = 280 amperes. This new
Short Delay Pickup may or may not be acceptable. If it
isn’t, it will also have to be re-programmed.

3-2.3 PROTECTION AND CURVE SHAPING
FEATURES

There are three different OPTIM Trip Unit configurations:
e LSI

* LSIA

e LSIG

LSI Configuration

The LSI configuration provides a required long delay
protection and a user selectable short delay protection
and/or instantaneous protection.

Required

LSI LSIG
L 4

rrent Protective Function

LSIA Configuration O .

The LSIA configuration provides the same protecte
functions described for the LSI configuration plus it
senses ground fault conditions and provides for a

remote alarm of the condition. It does not trip the sircuit
breaker due to a ground fault condition.

LSIG Configuration

The LSIG configuration provides trN otective
functions described for the LS| ¢ ation plus
ground fault protection. It sense fault conditions
and trips the circuit breaker.

i described, the short
instantaneous) are
izer, Breaker Interface

as follows:
antaneous enabled

For any of the three confi
circuit functions (short déla
user selectable using OP
Module or Series Il

¢ Both short

elay and instantaneous cannot be dis-
at the same time.

Notice.&

Th unit configurations are available by circuit
br e as follows (Tables 3.2 and 3.3):
S C L and N-Frame (LSIA and LSIG) ‘

Series C R-Frame, SPB Pow-R and DSII/DSLII (LSI,
LSIA and LSIG)

All Digitrip OPTIM Trip Units are available in six overcur-
rent protective function combinations of long, short,
instantaneous and ground (Figure 3-4). When the pro-
tection functions are combined with slope adjustments
1*t, 12t or Flat, the Digitrip OPTIM Trip Unit provides the
following ten programmable curve shaping possibilities:

¢ Overload
- Long Delay Setting
- Long Delay Time, I°t Response
- Long Delay Time, I*t Response

» Short Circuit
- Short Delay Pickup
- Short Delay Time, Flat Response
- Short Delay Time, I’t Response
- Instantaneous

e Ground Fault
- Ground Fault Pickup
- Ground Fault Delay, Flat Response
- Ground Fault Delay, I’t Response

The ten curve shaping possibilities are illustrated in
Figure 3-5. Each portion of the curve is discussed and .
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Note: Arrows indicate
W direction of curve
\ movement

TIME——>
i
' EH

CURRENT ——M88™>»

N

OVERLOAD AND SHORT CIRCUIT
1. Long Delay Settj
2A. Long Dela Tir\%
. 0 |

3. Shor
4A. Short ime Flat Response
4B. Sh Time 1°t Response
5 gtaneous
GROUND FAULT
ound Fault Pickup
round Fault Delay Flat Response
. Ground Fault Delay I’t Response

Figure 3-5 Typical OPTIM Trip Unit Time-Current Curv &urve Shaping Adjustments)

illustrated individually in the following paragr -2.4.

3-2.5, 3-2.6 and 3-2.7).

Notice: For the sake of simplification, mafyeurve illus-
trations in this section will be ref¥e 5d as

single line curves. Keep in ver, that
a time-current curve in geality is répresented by
a band of minimum an values, not

a single line (Figures 3(

3-2.4 LONG DELAY PR

All Digitrip OPTIM Trip,
delay protection cons

Figure 3-4):
rren ing

¢ High load alarm

ide programmable long
(Tables 3.2 and 3.3 and

Long Delay @urrent Setting (I,)

The | delay current setting (l,) is established as a
m f the rating plug value (l,). The programmable
is as follows:

0 1.0 times (l,) in 0.01 increments

Example: A 600 ampere Series C L-Frame circuit break-
er with a 400 ampere rating plug installed and
the long delay current setting programmed to
0.4 results in a setting of 160 amperes.

The long delay current setting (l,) for OPTIM Trip Units
is the nominal continuous current rating of the breaker.
The breaker will carry this maximum amount of current
(I;) continuously without tripping. It is not the actual
long delay pickup point. The breaker will pickup and
ultimately trip at a current level that is nominally higher
than the Long Delay Current Setting (I,):

® For DSII/DSLII, Long Delay Pickup is calibrated for
nominally 105% (Ir)

® For L, N and R-Frames and SPB, the calibration is for
nominally 116% (1)

Long delay pickup, which is determined from the time-
current curves, establishes the current level at which the
trip unit's long time tripping function begins timing. If after
a programmed amount of time the current condition still
exists, the trip unit’s tripping system is enabled.

Figure 3-6 graphically illustrates how the long delay set-
ting portion of the overall curve can be moved horizon-
tally and independently by means of the programmable
settings.

Effective 5/96
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Note: Long Delay Setting
represented by
dotted lines

'iZZ:

TIME—
TIME—>

O

Note: Long Delay Time

CURRENT ———

Figure 3-6 Typical Long Delay Setting Adjustment
Res

Figuriﬁ ical Long Delay Time Adjustment (I?t)

Long Delay Time Setting (I°t or It Slopes)

The long delay time setting is established at 6 times
long delay current setting (6 x I;). This is the reference
point where the programmed long delay time settin
fixed on the time-current curve.

r

The long delay time setting is programmabje tofan 12

an |4t slope over a wide range of times for al
Trip Units as follows:

* 12t Slope - 2 to 24 seconds in incr of 0.10
secs.
* I Slope - 1 to 5 seconds in incr@s f0.10

TIME——>

secs.

Notice: (1) When an I*t sigpe o@rammed for the
long delay tj t e short delay

time settin@ muyst et to a FLAT slope.

(2) When an opglis programmed for the

Note: Long Delay Time
\ Setting represented
by dotted lines

long delay ti etting, the short delay
time setting may be set to FLAT or It.

CURRENT —>

The long delay ¢gime setﬂng is used to establish the
amount of time Asustained overload condition will be
jrcuit breaker trips. Figures 3-7 and
ustrate how the long delay time portion
e can be moved vertically and inde-
eans of the programmable settings.

Response

Figure 3-8 Typical Long Delay Time Adjustment (I°t)

Effective 5/96
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Long Delay Thermal Memory

All Digitrip OPTIM Trip Units are provided with a selec-
table (powered or unpowered) thermal memory to pro-
tect against cumulative overheating should a number of
overload conditions occur in quick succession.

Notice: Keep in mind during testing that a faster trip time
will be observed due to the cumulative Thermal
Memory Effect (powered or unpowered).

Both the powered and unpowered Thermal
Memory may be enabled or disabled via the
OPTIMizer, BIM or IMPACC computer.

High Load Alarm

A high load phase and neutral alarm is provided on all
OPTIM Trip Units to signal an impending trip condition.
The programmable range is as follows:

* 0.4to 1.0 times (I,)

Alarm indicators are provided as follows:
¢ L and N-Frame Breakers
- BIM Contacts
- LED (Long Delay Pickup) flashes on breaker trip unj
¢ R-Frame, SPB and DSII/DSLII Breakers
- BIM Contacts
- LED (Long Delay Pickup) flashes on brea 0& nit
- Automatic Trip Relay Contact

3-25 SHORT DELAY PROTECTION

Short delay protection is selectable wij rip
OPTIM Trip Units. It can be selegjed
instantaneous protection or witho
tection. Either both, one or the
neous) must always be pro

and Figure 3-4). Short delay C

er rt or instanta-
les 3.2 and 3.3
can consist of

the following:

¢ Short delay pickup setti

¢ Short delay time se 2t Slope)
¢ Short delay ti e at Slope)
¢ Zone Selecti ’;m ing

The short delay p setting establishes the current
level at which the trip unit’s short time tripping function
begins timing. It is programmable over a range of fac-
tors tigmes the?ong delay current setting (I,). The pro-

ble range depends on the circuit breaker type

C L, N and R-Frames
1.5 to 8.0 times (I;) in 0.1 increments

e SPB Systems Pow-R

- 1.5 to 8.0 times (I;) in 0.1 incremerD

(400-3000 ampere frames)
- 1.5 to 6.0 times (I;) in 0.1 incremegts (4000/5000

ampere frames)
\%’ements

e DSII/DSLII
- 1.5 to 10.0 times (I,) i

Figure 3-9 graphically fllu s how the short delay

pickup portion of theggv urve can be moved hori-
zontally and indepen y means of the programma-
ble settings.

Short Delay@tting (1?t or Flat Slopes)

e setting is programmable from 0.1
in 0.01 increments for all OPTIM Trip
delay time setting is programmable to
t slope. The 0.1 to 0.5 second range is

ed’at 8.0 times I, for I°t slope.

: (1) When an It slope is programmed for the
long delay time setting, the short delay
time setting must be set to a FLAT slope.

(2) When an I?t slope is programmed for the
long delay time setting, the short delay
time setting may be set to FLAT or It.

Note: Short Delay Pickup
represented by
dotted lines

TIME—>

CURRENT —>

Figure 3-9 Typical Short Delay Pickup Adjustment
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Note: Short Delay Time
Setting represented
by dotted lines

_¢.

TIME—>

CURRENT —M8M»

Figure 3-10 Typical Short Delay Time Adjustment, Flat
Response

The short delay time setting establishes the amount of

breaker trips. Figures 3-10 and 3-11 graphically illus-

Figurg®-11
Res,

Note: Short Delay Time
Setting represented ¥
by dotted S

>

TIME——>

pical Short Delay Time Adjustment, (1°t)

r faults outside the zone of protection, the OPTIM Trip

erlocking signal to the OPTIM Trip Units of the up-
tream circuit breakers. This interlocking signal restrains

time a short-circuit will be carried before the circuit \ nit on the circuit breaker nearest the fault sends an

trate how the short delay time portion of the overall
curve can be moved vertically and independently b
means of programmable settings.

Zone Selective Interlocking ¢ O
Zone selective interlocking is provided for t N
delay time and the ground fault delay ti unctions
for improved system coordination. Digi& Trip
Unit zone selective interlocking is co tibleswith all
other Digitrip Trip Units. Figure 3-12 {llustrates a typical

ground fault protection scheme usi selective
interlocking.

The zone selective interl

ing feature of Digitrip OPTIM
Trip Units will initiate a i

edidtely when the fault is
within the circuit break protection. This inter-
locking provides fast tripp hin the zone of protec-
tion, and gives positive coordination between mains,
feeders and downstream circuit breakers. The interlock-
ing signal requires only apair of wires from the down-
stream circuit br@aker to the upstream circuit breaker.
Refer to the wiini iagrams presented in Table A.1 of
Appendix fic connection schemes.

immediate tripping of the upstream circuit breakers until
their programmed coordination times are reached. Thus
zone selective interlocking applied correctly can result in
minimum service disruption and reduced damage due to
short circuit or ground fault conditions.

3-2.6 INSTANTANEOUS PROTECTION

Instantaneous protection is selectable with all Digitrip
OPTIM Trip Units. It can be selected in combination with
short delay protection or without short delay protection.
One or the other (instantaneous or short) must always
be selected (Tables 3.2 and 3.3 and Figure 3-4).
Instantaneous protection is provided via:

¢ Instantaneous Pickup

Two additional functions are available to trip the circuit
breaker with no intentional delay under high short circuit
conditions:

¢ Discriminator
¢ Instantaneous Override

Effective 5/96
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Ground Fault Setting:
1200A Pickup
0.5 Secs. Time Delay

Ground Fault Setting:
600A Pickup
0.3 Secs. Time %Iay

Zone 1

Fauit1{ —»

—— e —————

. Breaker N_ _ _ _ _
.+ Number 1

N

Zone 2 | I) | |>

|
I
Sreacer | 1
reaker 3
Number 2*> < —! Zogg Intefpgk Wiring

Zone 3

Figure 3-12 Muilti-layer Ground Fault Protection Sche

Instantaneous Pickup
The instantaneous pickup setting establishes urfent

level at which the trip unit's instantaneous trigpi tion
will trip the circuit breaker with no intentio lay. It
is programmable over a range of factors fimes¢he plug
rating value (I,,). The programmableﬁ epends on the
circuit breaker type as follows: K
* Series C L and N-Frames

- 2.0 to 8.0 times (l,,) in 0.1ai nts
* Series C R-Frame

- 2.0 to 10.0 times (I increments
(1600/2000 a re )
-2.0t06.0ti ”N "1 increments
fri@me

e

- 2.0 to 10.0 times (l,) in 0.1 increments
(400-3000 ampere frames)

- 2.0 o 6.0 tiffies (I,) in 0.1 increments

12.0 times (I,,) in 0.1 increments

Ground Fault Setting:
300A Pickup
No Time Delay

Zone Selective Interlocking

Figure 3-13 graphically illustrates how the instantaneous
pickup portion of the overall curve can be moved hori-
zontally and independently by means of the programma-
ble settings.

Discriminator

A selectable discriminator circuit is provided on all
OPTIM Trip Units. This circuit prevents the circuit break-
er from remaining closed for the entire duration of the
programmed short delay time, if the breaker is closed on
a high short circuit fault with the instantaneous protec-
tive function disabled.

The discriminator circuit (high initial current release) is pre-
set at 11 times the rating plug value (11 x I,)). It is enabled
for approximately ten cycles following the initial current
flow through the circuit breaker, provided the load current
exceeds approximately 10% of the circuit breaker frame or
current sensor rating.

In the event the circuit breaker is not intended to trip out
on a circuit whose current could initially be higher than
11 x |, it is possible to make the discriminator inactive.
If a circuit breaker would close onto a high short-circuit
current in this situation, type LS or LSG trip units would
rely on the short delay time function before tripping. If
the fault current exceeds the short-time withstand cur-

Effective 5/96
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Note: Instantaneous
Pickup represented
by dotted lines

TIME—>

-

CURRENT ——M8M>

Figure 3-13 Typical Instantaneous Pickup Adjustment

rent capability of the circuit breaker, an override protec

Override (Fixed Instantaneous)

« Series C L and N-Frame Circuit Breakers

- LSIG (with ground fault trip)
- LSIA (with ground fault alarm)

« Series C R-Frame, SPB Pow-R and DSII/DSLII Circuit
Breakers L 4

- LSIG (with ground fault trip)

- LSIA (with ground fault alarm) %

- LSI (without ground fault trip or a
Ground fault protection and othepr features are as
follows:
e Ground fault alarm

¢ Ground fault pickup
¢ Ground fault delay (I§&Slo

Ground fault dela a pe)
e Zone selectiye i g
¢ Ground faul

ijp assembly includes ground fault
istribution system characteristics, such
ing, number of sources, number and
d points, must be considered. The
location in which the circuit breaker is con-
tAe system should also be considered.

st rd OPTIM trip assembly includes all the neces-
ary equipment for ground fault protection when the sys-

h the phase conductors. This basic mode for ground

tion circuitry would trip the circuit breaker without del\em neutral is grounded but the neutral is not carried

An override (fixed instantaneous) circuit is included i
circuit breakers except DSII and DSLII type circuijdare
ers, where the withstand and interrupting c?ab ies
the same. It protects against a short-circuit e

exceeds the short-time withstand current ¢ No the
circuit breaker, when the discriminator % de
g

inactive. The override circuit is set to a reater
than the short time withstand current e circuit

breaker in which the override circuitrylis inSgalled. Since
the specific values vary by circuit e and rat-
ing, refer to the applicable time- urves for the
value associated with a pa breaker.

3-2.7 GROUND FA

Ground fault protection is optional with all OPTIM Trip
Units. It can be provided in a number of combinations
with long, short and instgntaneous. When ground fault
trip protection is\got provided, a ground fault alarm is

availableas the trip unit (Tables 3.2 and 3.3 and
Figure 3-4 ilable trip unit options by circuit
breakert s follows:

ault sensing employs a residual sensing scheme which
vectorially sums the outputs of the individual phase cur-
rent sensors. As long as the vectorial sum is zero, no
ground fault exists.

If the system neutral is grounded and a neutral conductor
is carried is carried with the phase conductors, it is neces-
sary to use an additional sensor for the purpose of can-
celing out any residual current in the phase conductors.
This sensor is mounted separately on the neutral conduc-
tor at the point where the neutral conductor connects to
the neutral bus. These sensors are usually duplicates of
the phase sensors internal to the circuit breaker.

Depending on the installation requirements, other ground
fault sensing schemes can also be employed. Two com-
mon methods are: ground return and zero sequence.
Either method can be used with the OPTIM Trip Unit.
Either application uses a ring type current sensor. For
the ground return method, the sensor is arranged to
have the system main bonding jumper pass directly
through the sensor. The zero sequence method has all
phase and neutral conductors pass through the sensor.

Effective 5/96
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. Ground Fault Alarm

A programmable ground fault alarm alerts a user of a
ground fault condition without tripping the circuit break-
er. In addition to being programmable, the ground fault
alarm can be enabled or disabled. A red Ground Fault
Alarm LED on the front of the trip unit will indicate the
presence of a ground fault condition that exceeds the
programmed setting (Figure 3-14).

Other compatible Ground Fault Alarm indicators are
also available, depending upon the circuit breaker type:

» Series C L and N-Frame _

- A relay module, for use with Series C L and N-
Frame circuit breakers, may be remotely mounted to
provide an indicator light and contacts to operate
other devices. Refer to Table A.1 of Appendix A for
specific GFI references.

* Series C R-Frame, SPB Pow-R and DSII/DSLII_

- Arelay module is mounted internally in Series C R-
Frame, SPB Pow-R and DSII/DSLII circuit breakers.
The relay contacts operate after the breaker trips
due to a ground fault condition.

S
Loy
o \Q

Ground Fault Pickup

The ground fault pickup establishes the cgevel at
which the trip unit’s ground fault function begins timing.

The pickup settings are the same for both ground fault
trip (LSIG) units and ground fault alarm (#SIA) units.

These settings are programm over a range of fac-
tors by circuit breaker typg as :
* Series C L and N-Fram reakers
- 0.2to 1.0 times sengorating (I) in 0.01 increments
(not to exceed 1200

« Series C R-Framg Circit Breakers

- 0.24 to 1.0 times g plug (l,) in 0.01 increments
(not to exgeged A
* SPB Po ndWSII/DSLII Circuit Breakers

4 to1 es rating plug (I,) in 0.01 increments
e d 1200A)

graphically illustrates how the ground fault
ortion of the overall curve can be moved horizon-
eans of the programmed settings.

Jox

nso Programmauie Trij
xLang Delay Yvip

Short Lelay Trip

pstantaneous Trip

| - @round Fault Alarm

e

iglice 3-14 Ground Fault Alarm LED

Note: Ground Fault Pickup
represented by
dotted lines

TIME —>

-z

CURRENT ———>»

Figure 3-15 Typical Ground Fault Pickup Adjustment
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Note: Ground Fault Delay
represented by
dotted lines

TIME——>

-3

CURRENT —>»

Figure 3-16 Typical Ground Fault Time Delay
Adjustment, Flat Response

Ground Fault Time Delay (I°t or Flat Slopes)

Trip Units as follows:

¢ 0.1 to 0.5 seconds in 0.01 increments at 0.6

rating plug (I,)
(for I°t slope) " *
S

* 0.1to 0.5 seconds in 0.01 increment \
(for Flat slope) \
Figures 3-16 and 3-17 graphically illugirate fow the
ground fault delay portion of the overaljycurye can be
moved vertically by means of the@ ed settings.
Zone Selective Interlockipg
Zone selective interlockigg isgrovided for the short
delay time and the gro It y tripping functions
for improved system coor ign. Refer to paragraph 3-

2.5 under “Zone Selective Int@flocking” and Figure 3-12
for additional details.

Ground Fault ory

Normally, the fault pickup, which initiates the
timing routi st'e maintained throughout the timing
cycle for trigpi occur. If conditions change and the
lue is not maintained above the pickup

Note: Ground Fault Delay
represented by
dotted lines

L 4

2
>

TIME —>»

Figure 8817 ical Ground Fault Time Delay

12t) Response

wever, sporadic in nature. As such, damaging ground
ts can occur and then subside in less time than the

Qel, the tripping system will reset. Ground faults are,
0

The ground fault time delay setting is programmable
with an I?t or a Flat slope for all ground fault type OPTIM

ogrammed time for tripping the circuit breaker. Should

this type of cyclical ground fault condition persist, the
i cumulative effect could result in equipment damage.

To protect against the the cyclical ground fault condition
just described, all OPTIM Trip Units with ground fault
protection are provided with a ground fault memory. The
memory retains the presence of a ground fault which
was significant enough to initiate ground fault pickup but
not sustained long enough to trip the circuit breaker.
The time retained in memory decays slowly. If another
ground fault, high enough to cause pickup, occurs
before the time in memory totally decays, the new time
adds to the memorized time. It is this cumulative effect
that determines whether the circuit breaker will or will
not trip on these types of cyclical ground fault condi-
tions.

3-2.8 TIME-CURRENT CURVES

The specific time-current curves applicable to all Digitrip
OPTIM Trip Units are identified in Appendix A, Table
A.1. Contact Cutler-Hammer for a specific curve.

Effective 5/96
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3-3 SYSTEM MONITORING

Digitrip OPTIM Trip Units provide an electrical distribution
system with superior programmable protection and coor-
dination along with advanced warning capabilities, sys-
tem diagnostics, monitoring and communications. A sig-
nificant part of Digitrip OPTIM’s effectiveness is a result of
its system monitoring capabilities. A comprehensive list of
metered parameters are monitored and then displayed
over the OPTIM information system. Local LEDs are used
to indicate a number of conditions and/or operations. The
LEDs are complemented by trip event information stored
in non-volatile memory. Information can be accessed via
the OPTIMizer Hand Held Programmer, Breaker Interface
Module, or over the IMPACC System.

System monitoring encompasses the following three
broad categories:

¢ Load Current Monitoring
¢ Power and Energy Monitoring
¢ Power Quality Monitoring

Refer to Tables 3.2 and 3.3 for a géneral overview of
the features included in system monitoring. The expect-

ed accuracies associated with displayed parameters
also summarized in Tables 3.2 and 3.3.

3-3.1 DISPLAYS AND LED INDICATORS Q
System programmed, monitored, calculate xnd
help information are accessed by using o re of
the following devices:

¢ OPTIMizer Hand Held Programmer@ 89
¢ Breaker Interface Module (1.B.

« Remote Computer via |MPAC& C890)

For detailed information on th a specific device,
refer to the instruction boo ) sefeérence indicated next
to the particular display deVice.

The trip unit’s infgrma
LEDs to indicat

2)

tem utilizes front mounted
trip unit functions, such as
er toParagraphs 2-4.1 (L and N-Frame
5,1 (R-Frame, SPB and DSII/DSLII

TIM Trip Units monitor a variety of currents for
mal service and automatic trip conditions. The

e of currents are displayed in amperes by one of the
eVices outlined in paragraph 3-3.1.

Normal Service Condition

During normal service conditions with thégirciiit breaker
closed, the OPTIM Trip Unit monitors any or all of the
following:

* Present magnitude phase A, B and C&urrents
¢ Present magnitude ground t

* Present magnitude netitgal ®lirre

¢ Minimum/Maximum magnitages all monitored currents
Automatic Trip Co
When a system con

i

sults in an automatic trip,

the OPTIM Trip moftors and stores in memory the
reason for the i ime of trip and any or all of the
following:

* Magnit e A, B and C trip currents

* Magnittid nd trip current

u utral trip current

OTE SIGNAL CONTACTS

ontacts

means is provided with OPTIM Trip Unit equipped R-
Frame, SPB and DSII/DSLII circuit breakers for remote
signal contacts. A power relay module, described_in
paragraph 2-7.2, is mounted internally to Series C R-
Frame, SPB Pow-R and DSII/DSLII circuit breakers to
provide required power and contacts for the remote sig-
nals.

é’ﬁ C R-Frame, SPB Pow-R and DSIl/DSLII

Series C L and N-Frame Contacts
The Series C L and N-Frame breakers provide alarm
contacts by either of two options:

¢ A remotely mounted ground fault indicator module
may by hard wired directly to the accessory’s terminal
on the right hand side of the breaker. This ground fault
indicator module provides dedicated alarming con-
tacts for ground fault conditions only. Refer to Table
2.2 for contact ratings and Table A.1 of Appendix A
for the appropriate wiring diagrams.

* The remotely mounted Breaker Interface Module
(BIM) has contacts that can be configured to operate
under specific fault conditions. The signaling of the
appropriate contact operation is done via an IMPACC
communications link between the breaker and the
Breaker Interface Module. Refer to the Breaker
Interface Module instruction book (1.B. 29C893) for
specifics on the programming and ratings of these
contacts.
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The contacts operate when the trip unit detects the follow-
ing conditions:

¢ High load alarm

Long delay trip alarm

Short circuit trip alarm

Ground fault trip alarm

Neutral overcurrent alarm

Communications open/close contact

High Load Alarm

The high load alarm operates when the load current
exceeds a selected percentage of the long delay setting
(I,). The high load alarm is programmable from 40 to
100% of the long delay setting (40-100% x I,). The con-
tact operates after the programmed setting has been
reached and maintained for 40 seconds. The 40 second
delay allows the system to ride through momentary high
load conditions and, therefore, avoids nuisance alarms.

Long Delay Trip Alarm

The long delay trip alarm contact operates after the cir-
cuit breaker trips due to overload conditions which
exceeded the long delay trip settings.

Short Circuit Trip Alarm

The contact operates after the circuit breaker trips due
to one of the following:

¢ Instantaneous trip
Short delay trip
Discriminator trip
Override trip

Rating plug removed

>
S

Ground Fault Trip Alarm

For OPTIM LSG, LIG and LSIG Trip U round
fault trip alarm contact operates after t reaker
trips due to conditions which exceed und fault

protection settings.

Neutral Overcurrent Alar @

The neutral overcurrent alar operates when
the neutral current exceéds delay setting (I;).

Communication Open, eLontact

¢ WARNING

UNEXPECTE ALS TO CLOSE OR TRIP A CIR-
ROM A REMOTE LOCATION VIA

NICATIONS NETWORK CAN CAUSE

. %ergy in kilowatthours (kWh)
on d Energy in kilowatthours (kWh)

THE IMMEDIATE VICINITY OF THE CIRCUIT B

ER. PERMISSIVE CONTROL SWITCHES OR OT
MEANS SHOULD BE PROVIDED LOCALLY AT THE
CIRCUIT BREAKER FOR MAINTENANCE PERSON-
NEL TO USE IN CONTROLLING REMOJIE CLOSE OR
TRIP SIGNALS.

PERSONAL INJURY TO PERSONNEL WORKll‘w: .
K-

The OPTIM Trip Unit can respond toc sfroma
remote master computer to trip th i aker remote-
ly. In addition, the trip unit can res close com-

mand from a remote master co t he circuit breaker
is equipped with the applicakle op | electrical operator

or spring release feature.
QMONITORING

Trip Units can monitor and
energy values via the
Programmer, Breaker Interface

3-3.4 POWER AN

Only Digitrip

Module or computer. The displayed informa-
tion is a
e Po (Pr t Demand) in kilowatts (kW)

and in kilowatts (kW)

Reverse Energy in kilowatthours (kWh)
OPTIM 1050 Trip Unit installed in a Series CLorN-

\rame Circuit Breaker uses the breaker’s current sen-

sors and an externally mounted potential transformer
module to compute and display power and energy val-
ues (Figure 2-14 and paragraph 2-7.1).

An OPTIM 1050 Trip Unit installed in a Series C R-
Frame, SPB Pow-R or DSII/DSLII Circuit Breaker uses
the breaker’s current sensors and a potential trans-
former module mounted internally to the circuit breaker
to compute and display power and energy values
(Figure 2-14 and paragraph 2-7.2).

Power (Present Demand)

The power, also referred to as present demand, value is
displayed in kilowatts (kW). It is a power value averaged
over approximately one second.

Peak Demand

The peak demand, displayed in kilowatts (kW), parame-
ter is based on a sampling window of fifteen (15) min-
utes. Power is repeatedly averaged over this interval
and the maximum average is displayed as peak de-
mand. When the trip unit is first energized, there is a
delay of 15 minutes before the first non-zero value is
displayed. The peak demand value displayed remains
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and is not changed until a higher peak demand is calcu-
lated in a subsequent 15 minute window.

Energy

Energy values are displayed in kilowatthours (kWh), and
are a summation of the average power over time. Energy
values are updated approximately once a second.

* Forward energy is based on load current flow from the
“Line” side to the “Load” side of the breaker.

* Reverse energy is based on load current flow from the
“Load"” side to the “Line” side of the breaker.

3-3.5 POWER QUALITY (HARMONICS)
MONITORING

Only Digitrip OPTIM 1050 Trip Units can calculate and
display via the OPTIMizer Hand Held Programmer,
Breaker Interface Module or a remote computer power
quality information. The displayed information is as fol-
lows:

¢ THD magnitude of phase A, B and C currents
¢ THD magnitude of ground and neutral currents

* % harmonic content phase A. B and C currents (to
27th harmonic)

* % harmonic content ground and neutral currents
27th harmonic) :

THD (Total Harmonic Distortion) is used to de&

percentage of the line current, the amount of ha ]

current that a circuit is seeing or the system e

encing. This measure of distortion can be usgf

troubleshooting mode to detect individu c

load currents that could lead to system a@verhéating
problems and subsequent early equipge jlure.

3-3.6 POWER FACTOR \

Digitrip OPTIM 1050 Trip Unifs carficalculate and dis-
play via the OPTIMizer Ha rogrammer,
Breaker Interface Modul a gemote computer the sys-
tem power factor w iS\@ upit-less ratio of useful
power (kW) to acftial p VA).

aker

3-4 COMMUNIC S

An important function of all OPTIM Trip Units is their
ability to commufiicate both information and control sig-
nals viathe INCOM Communications Network. INCOM
inter s microprocessor based electrical distribu-
tio cOntrol products with remote personal comput-
omprehensive information and control com-
ations network. The integral communications

capability of OPTIM Trip Units permits the Q
device to be the following: 0
¢ Breaker Interface Module only

* Remote Master Computer only

* Remote Master Computer with a Breakeglinterface
Module

Refer to paragraph 1-3 and'i @for additional
information on sub-netw work communica-

ork.an
tions. In addition, Sectiol strfuction Book 29C890
(Overview of Digitrip OP Unit System) presents
a

more information on c tions with a remote

master computer. r t ragraph 4-6 of Instruction
Book 29C893 (B rface Module) for additional
information congernifig.communications with the

Breaker Interfa odule.

O

rip Unit programming, configuration,
rning, diagnostic, monitoring, and control
s can be accessed from a remote master
omputer using IMPACC Series Il software. Other soft-
e packages are also available. A Trip Curve
age is available that can display, configure, and
ordinate time-current curves for OPTIM Trip Units and
ther devices that can be included on an IMPACC
System (Figure 3-18).

Custom Billing Software, a stand alone application spe-
cific software package, provides the capabilities to
determine energy usage data by individually monitored
departments in a facility. It can then create a bill based
on this data.

Waveform and harmonic display software is capable of
performing a waveform capture of phase currents as
well as ground and neutral (Figure 3-19). In addition,
total harmonic distortion (THD) and individual harmonic
contents can be displayed.

Refer to Section 3 of Instruction Book 29C890 (Over-

view of Digitrip OPTIM Trip Unit System) for more
detailed information on communications with IMPACC.

3-5 TESTING

A WARNING

DO NOT ATTEMPT TO INSTALL, TEST OR PER-
FORM MAINTENANCE ON EQUIPMENT WHILE IT IS
ENERGIZED. DEATH OR SEVERE PERSONAL

ffective 5/96
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TT 40 79 $:3 408

= Trip Curve Display
Add Trip Curve I i 1000

8 Description

11]

Delete Trip Cmni :

Display Setpoints} !

R : i 0.01
Edit Setpoints il.[ﬂ 0.1 1 10 100

CLL L
HEREEERERRNEE

Figure 3-18 Typical Time-Current Curve Display

INJURY CAN RESULT FROM CONTACT WITH
ENERGIZED EQUIPMENT.

NECT” OR MOVE THE CIRCUIT BREAKER TO
APPROPRIATE “TEST” POSITION BEFOR
FORMING MAINTENANCE OR TESTS. ,,

DE-ENERGIZE THE CIRCUIT, “REMOVE”, “DlS@
R-

DO NOT ATTEMPT TO PERFORM DIE
HIGH POT OR HIGH VOLTAGE) WI
ON THE CIRCUIT BREAKER WHILE
DISCONNECT PLUG TO THE PO

SPB AND DSII/DSLII BREAK
FRAME BREAKERS, REMO
THE PTM BEFORE HIP
POTENTIAL TRANSF@RM

FUSES FROM
(FIGURE 2-14).

TRIP UNIT DAMAGESOR #AILURE CAN RESULT
FROM ENERGIZIN P NTIAL TRANS-
FORMER MODULE AT THAN 600 VOLTS.

VERIFY THAT NO VOLTAGE IS PRESENT ON THE
CIRCUIT BREAKER BEFORE REMOVING THE
ONNECT PLUG OR FUSES.
LTAGE DISCONNECT PLUG OR
E THE POTENTIAL TRANS-

LE BEFORE PERFORMING ANY
VOL ESTS ON THE CIRCUIT BREAKER.

1= 900

Figurey3-19 Typical Waveform and Harmonic Display

REINSTALL THE PLUG OR FUSES ONLY AFTER
ALL VOLTAGE TESTS HAVE BEEN COMPLETED

ND CONFIRM THAT NO VOLTAGE IS PRESENT ON
THE CIRCUIT BREAKER.

A CAUTION

TESTING A CIRCUIT BREAKER UNDER TRIP CON-
DITIONS WHILE IN SERVICE AND CARRYING LOAD
CURRENT, WHETHER DONE BY LOCAL OR
REMOTE MEANS, IS NOT RECOMMENDED.

ANY TRIPPING OPERATION WILL CAUSE A DIS-
RUPTION IN SERVICE AND POSSIBLE PERSONAL
INJURY RESULTING FROM UNNECESSARY
SWITCHING OF CONNECTED EQUIPMENT.

TESTING OF A CIRCUIT BREAKER THAT RESULTS
IN TRIPPING OF THE CIRCUIT BREAKER SHOULD
BE DONE ONLY WITH THE CIRCUIT BREAKER IN A
“TEST” OR “DISCONNECTED” CELL POSITION, OR
WHILE REMOVED TO A TEST BENCH.

Digitrip OPTIM 750 and 1050 Trip Units have a test
capability. “No-Trip” and “Trip” tests can be performed
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using any of the following:

¢ OPTIMizer Hand Held Programmer
(Figure 1-6 and 1.B. 29C892))

¢ Breaker Interface Module
(Figure 1-7 and 1.B. 29C893)

* Remote computer/IMPACC software
(Figure 1-8 and |.B. 29C890)

Refer to the applicable instruction book for information
on performing tests using one of the outlined methods.

3-5.1 SECONDARY INJECTION TESTING

A test current may be injected into the secondary trans-
former terminals (5A level) for DSII/DSLII circuit break-
ers only. For L, N and R-Frame and SPB Pow-R circuit
breakers, these terminals are either not present or not
accessible.

DSIl and DSLII Type Power Circuit Breakers have a
field test kit receptacle that can be used for secondary
injection testing to test OPTIM Trip Units. With the
Auxiliary Power Module installed, the circuit breaker can
be tested using secondary currents provided by an
Amptector Trip Unit Test Kit. Refer to supplemental
DSII/DSLII Circuit Breaker information in Table

Appendix A for secondary injection testing detai

3-5.2 WHEN TO TEST
Tests can be performed with the circuit br

“Connected” posmon while carrying lo

However, as stated in the CAUTI wglnnmg of
this section, good practice will lim aker in-ser-
vice “Trip” tests to malntenance nng times of
minimum load conditions. Te ecommended with
the circuit breaker out of its ¢ appropnate
“Test,” “Disconnected” or “

Notice: Since time-cuy

ould not be altered during or as
tine test sequence.

BREAKER OPERATING MECHANISMS
N AND CLOSE THE MOVING PARTS QUICKLY

AND WITH VERY HIGH ENERGY. TOUG GUPF
MOVING PARTS DURING OPERATIO ﬁ
RESULT IN SERIOUS BODILY INJURY. REEP
CLOTHING AND ALL PARTS OF THE BODY WELL
AWAY FROM ALL MOVING PARTS. IN ADDITION,
FOLLOW ALL INSTRUCTIONS GIVENFOR TESTING

A SPECIFIC TYPE CIRCUIT KER IN THE
APPROPRIATE INSTRUETI ATERIAL FOR
THAT CIRCUIT BREAKE

Notice: Testing will n

ltted to proceed if there

is greater t Ilowmg per unit of current
flowing o a € or ground circuit:
* No-Tri
or 0.2 ground
. Tr Tes

hase or 0.2 ground

ximum permitted current value can be
ined by multiplying the appropriate per
value times the ampere rating of the
stalled rating plug.

igitrip OPTIM test capability can be used to per-

%n o-Trip and Trip tests. All testing requires control

er, except for No-Trip testing with the OPTIMizer

and Held Programmer. This testing can be accom-
pllshed using the internal battery power of the
OPTIMizer. Control power, depending on the testing
method, can be supplied by an Auxiliary Power Module
or by auxiliary power supplied to the circuit breaker
(Figure 3-20 and paragraph 2-7). The additional power is
required to activate the breaker’s flux transfer shunt trip.

Notice: Basic protection functions are not affected dur-
ing the performance of testing procedures.

Before starting a test sequence, check to be sure that the
Operational Status LED on the face of the OPTIM Trip

~ Unitis blinking at approximately a 1 second on-off duty

cycle, indicating power is being applied to the trip unit and
it is functioning normally (Figures 2-4 and 2-10). In the
event that the LED is not blinking at this rate, check to be
sure that control power is available or the battery in the
OPTIMizer Hand Held Programmer is good.

When performing tests, keep in mind that different com-
binations of protection features can contribute to the
results of the testing, and be the cause of unexpected
tripping actions. Long delay thermal memory or ground
fault memory, for example, could result in an unexpected
tripping action. Paragraphs 3-2.4 and 3-2.7 should be
reviewed if there are any questions.

Keep in mind that the Trip Reset pushbutton located on
the front of the trip unit will have to be pushed to reset
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)
,m;;ggnom

s
Mooyie

Figure 3-20 Auxiliary Power Module

trip unit conditions after a test is completed that cause

the circuit breaker to trip and LED indicators to be lit
(Figures 2-4 and 2-10). \

FAULT TRIP UNITS .

3-5.4 PERFORMANCE TESTING FOR GROUG@

Code Requirements

The National Electrical Code under Ari @C
requires that any ground fault protecti sten be per-

L 4

e ntassembler.
e nding point of the system shall be verified to }
e ]
b

1.B. zgc;b

formance tested when first installed. The test shallibe
conducted in accordance with approved instructiol
provided with the equipment. A written record of this test
shall be made and available to the authority having
inspection jurisdiction. L 4

Standards Requirements Q

As a follow-up to the basic perforrrN irements
stipulated by the N.E.C. in Secti TWJL Standards
No. 1053 requires that certain i instructions
must accompany each groundyfaul tection system.
The following article plus the te cord form illustrated

in Figure 3-21 are intende atisty this requirement.

General Test Instruc S
hall be evaluated in accor-

The interconnecte el

dance with the eq ssembler’s detailed instruc-
tions by quali e el.

neutral sensor connections, if used,
must a i equipment assembler’s detailed
instruc% id improper operations following
appargntly ct simulated test operations. Where a

questi xists, consult the specifying engineer and/or

termine that ground paths do not exist that would
ypass the sensors. The use of high voltage testers and \
sistance bridges may be used. . |
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TESTDATE CIRCUIT BREAKER

NUMBER

{
o Q‘b
N
L Om
&
QO
%l

L 4

GROUND FAULT TEST RECORD FORM

Ground Fault Test Record should be Retained by Those in Charge of the Building’s Electriéal
Installation in order to be available to the Authority having Jurisdiction.

A
RESUL TS

39

. 3-21 Typical Performance Test Record Form

Effective 5/96

E.T-N




Page 40

SECTION 4: STARTUP AND TESTING

4-1 INTRODUCTION

This section addresses those procedures associated
with the startup and testing of installed Digitrip OPTIM
Trip Units. As a minimum, the OPTIMizer Hand Held
Programmer Instruction Book 29C892 along with this
instruction book will be required to complete the system
setup, program the trip unit, and functionally test the trip
unit and circuit breaker.

4-2 WIRING

This section references wiring diagrams that are associ-
ated with specific circuit breakers and their installed
Digitrip OPTIM Trip Units. All wiring must conform to
applicable federal, state and local codes.

4-2.1 WIRING DIAGRAMS

Specific wiring diagrams (connection diagrams) present
all the required direct connections associated with a par-
ticular circuit breaker type with an installed Digitrip
OPTIM Trip Unit. Wiring diagrams are identified by cir-
cuit breaker type in Appendix A. These wiring diagram

4-3.1 BEFORE POWER APPLICATION

A WARNING

|.B. 2920 .

STARTUP PROCEDURES MUSTBE RMED
BY QUALIFIED PERSONNEL W MILIAR

WITH DIGITRIP OPTIM TRIP U LOWVOLT-
AGE CIRCUIT BREAKERS IN EY ARE
APPLIED, AND ALL OTHER TED ELECTRI-
CAL AND/OR MECHANICAL ENT. FAILURE

TO OBSERVE THIS WAR
PERSONAL INJURY,
DAMAGE.

After all installationfwi iS'’complete and before power
is applied to i t, perform the following steps:

Step 1:

D/OR EQUIPMENT

wiring is correct as shown on the
wiring diagrams and/or wiring plan

&
Step % ve and discard the factory default set-

s label covering the programming port on
ach trip unit.

ep 3. Verify that a correct rating plug is securely
installed in each trip unit.

are required to create an accurate wiring plan drawin
\ otice: Mechanical rejection means will prevent the

4-2.2 WIRING PLAN DRAWING

External wiring associated with a circuit breakegiand i

installed Digitrip OPTIM Trip Unit must folldw ita

wiring plan drawing. The phrase “wiring pla N
ic

refers to the drawing or drawings made fol@ specifi
application. All electrical connections béfive e circuit
breaker and external equipment are his
drawing is the responsibility of the O@Aser.

@

[ o be helpful for sub-
is diagram is the

r. Referto Figure 4-1to
diagram.

4-2.3 NETWORK WIRIN

A network wiring diagr
network and network
responsibility of the OE
review a typical network wi

4-3 INITIAL S RTUP’

This informat tended to be used when applying
system, including the trip units. It is

portant during the first power application.

installation of a rating plug in a trip unit for
which it was not intended.

Step 4: Press the battery test/check pushbutton. The
associated green LED should light. Refer to
paragraph 5-4.1 for specific assistance.

Step 5: Use the OPTIMizer Hand Held Programmer to
assign unique device addresses and select
baud rates. Refer to the OPTIMizer Hand Held
Programmer Instruction Book 29C892 for spe-
cific assistance.

Notice: * For applications with Breaker Interface

Modules

- the acceptable address ranges for trip units
are 1-32 (HEXADECIMAL).

* For applications with a remote PC and no

Breaker Interface Modules present

- the acceptable address ranges for trip units
are 1-FFE (HEXADECIMAL).

Step 6: Use the OPTIMizer Hand Held Programmer to
check and adjust, if necessary, trip unit pickup
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and time settings in keeping with system coor-
dination requirements.

Step 7: If the system is utilizing one or more Breaker

Interface Modules or is network connected
through IMPACC, verification of circuit breaker
addresses and protective/ monitoring criteria
can be accomplished using a Breaker Interface
Module or remote computer. As required, refer
to Instruction Book 29C893 to review the use
of the Breaker Interface Module or Instruction
Book 29C890 for an overview of the complete
Digitrip OPTIM Trip Unit System, including
IMPACC communications.

4-3.2 INITIAL POWER APPLICATION

a. Apply system power and observe individual trip units
and/or other system monitoring devices, such as the
Breaker Interface Module or remote computer.

b. The green Unit Status LED should blink if either
(Figures 2-4 and 2-10):

1.

The circuit breaker current in at least one
phase exceeds 20% of the installed rating

>

(or) O
2. Auxiliary power is supplied to the@
breaker.

The red transmit LED will blink whengyer the trip unit
is communicating on the IMPACC Network.

c. Should what appears lem occur, refer to
the Troubleshooting Gui e 5.1) of this manu-

al. For additional troyblgshooting assistance, refer to
the Troubleshooting @ in the OPTIMizer Hand

Held Programmerand e Breaker Interface
Module instruction s (1.B. 29C892 and |.B.
29C893 re For further assistance, consult

spec
CutIer-Ha@

@)

44 ES@

rovides details associated with testing
ip°Units and circuit breakers equipped with
p Units. It is recommended that Section 3-5
first. In addition, follow the testing instructions
ted in the OPTIMizer Hand Held Programmer

p
struction book (1.B. 29C892) or the Breaker Interface

dule instruction book (1.B. 29C893). Testing can also

e performed using a remote computer over the
IMPACC system.
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IBM Compatible
Computer

® Terminating @® For network interconnection cable,

Resistor p use Belden 9463 or Cutl er
=] IMPCABLE

® Shielded 7 @ When interconnecti ices, tie

Twisted \ shield drain wire rfor shield
Pair path continuity.
@ Connectthe sh to a solid

earth grou t ongPpoint only.

@ Onlas ice etwork, tape shield
draingiire baskupon cable.
/ tt carbon or metal film

@ PONI Module

(Required lor IMPACC
Network Communications) \

d ach end of the network
Breaker of line termination resistor
Interface ). EOLTR should be 100 ohms
Module 00 baud communication rate

tworks or 150 ohms for 1200 baud
communication rate networks.

Network interconnection to computer
requires use of an IMPACC master
(CONI or MINT).

Devices without built-in communica-

Shisided (D } 16} K
Twisted ()
Pair 9,

IOOOOOHKOOOOON
O

™ @ OO - ' .
” 50 o &S tions require network interface module
: 2 } X (PONI).
osil & W\ s |
Circuit OO0 IS Cireuit | O
Breaker Breaker
with with %
OPTIM OPTIM :
%™\ Shielded O
X Twisted
’ : Pair
OO RO X
o, 2 @ & &
S S A Woly B
L | seriest ll““ bries |/ X
L | L-Frame [77 g580</ -Frame [Z§ £>00/
& | mces MCCB , B o
X with For detailed network wiring specifications,
% OPTIM call the automatic fax retrieval system
% # (FRED) at 412/494-3745 and request
2 document 17513 or contact the
o AR AARAAR Advanced Products Support Center.
X X X Refer to the paragraph entitled
X Cd P X “Technical Assistance” in this document.
o, ‘ \&" Circuit o)
OO Breaker | & Series C
with : F-Frame
RMS 810 MCccB
or 810 : @ 10 Energy Sentine!
L 4 | &
OO0 0*. ES
® Terminating
Resistor — >
Figur pical Network Wiring Diagram Q
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SECTION 5: TROUBLESHOOTING AND
MAINTENANCE

5-1 LEVEL OF REPAIR

This manual is written based on the assumption that
only unit-level troubleshooting will be performed. If the
cause of a malfunction is traced to a Digitrip OPTIM Trip
Unit, the device should be replaced. The malfunctioning
device may be returned to Cutler-Hammer for further
evaluation.

5-2 TROUBLESHOOTING

OPTIM Trip Units can be used with or without auxiliary
power. In addition, guidelines can vary to some degree
by circuit breaker type. To make the guidelines of Table
5.1 as user friendly as possible, the troubleshooting
table is divided by circuit breaker type, with and without
auxiliary power.

it Breakers with Auxiliary Power

5-3 TRIP UNIT REPLACEMENT Q

If a trip unit or a circuit breaker must be re d, con-
sult Cutler-Hammer for specific replacement instruc-
tions. S

5-4 MAINTENANCE AN\%

Except for the rating plu the battery for the local
indicator, the Digitrip O ip Unit is designed to be
a self contained and main ce free device.

The Digitrip OPTI ip Wnit should be stored in an
environment th t exceed the temperature
range of -30° #§+85°€@. The environment should also be
free of exc idity. Store the device in its original
t

packing

Possible Solution(s) References

Unit Status LED is not
blinking at approximately
a one second on-off duty

reversed.

Table A1
Wiring Diagrams

Measure voltage at +30VDC and NEG on side
terminal block to be 30 + 3 volts. Check polarity.

cycle.

Open conn&@er

Table A1
Wiring Diagrams

Check orange and black wires on the side term-
inal block.

internal w%
Trip u% e problem.

Replace breaker. Refer to Note 1 at end of
Table 5.1

Para. 5-3

As soon as auxiliary power
is applied, instantaneous

is not installed or pins
making good connection.

Install rating plug and/or check connections. Para. 2-6 & 5-4.2

ating plug is open internally

Replace rating plug Para. 5-4.2, Table 2.1

Trip unit may be the problem. Replace breaker. Refer to Note 1 at end of Para. 5-3
Table 5.1
LED does not come on Battery installed backwards install correctly Para. 5-4.1

when battery check button

is press Dead battery

Replace battery Para. 5-4.1, Table 2.2

Trip unit may be the problem.

Replace breaker. Refer to Note 1 at end of Para.5-3

Table 5.1
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Table 5.1 Troubleshooting Guide (continued from previous page)

Symptom Probable Cause Possible Solution(s) References

Power values are grossly Connections from PT Module to Check connections Tabe A1 @
in error (1050 Trip Units breaker not made or are incorrect. @&
only). ‘
Line frequency incorrect Verify operating frequency with OPTIMizer. . 92, Para. 3-6
Trip unit may be the problem Replace breaker. Refer to Note 1 at end of a.5-3
Table 5.1
“Connection Failure” FIRST DISCONNECT AUXILIARY POWER TEMPORARILY, THEN CHECK THE EOL
displayed when
OPTIMizer is plugged in. OPTIMizer not working or cord not Verify OPTIMizer operation on a r breaker. 1.B. 29C892
properly plugged into OPTIMizer. Para. 2-2.2 & 3-2
Cord not properly plugged into Check connection. If is blinking, | Para.2-4.1
breaker.
Rating plug is not installed or is e on. Install rating plug | Para. 2-6 & 5-4.2
loose. i
Rating plug is open internally aneo will be on. Replace rating Para. 5-4.2, Table 2.1
Trip unit may be the problem. ace breaker. Refer to Note 1 atend of Para. 5-3
RECON
BIM will not communicate Breaker address is > 32 (HE Check address with OPTIMizer and change as 1.B. 29C892
with trip unit. . required. Para. 3-5.1
No auxiliary power If possible, open breaker or reduce breaker Symptom: “Unit
current to <20% of frame rating. Then, check Status LED is not
that unit status LED is blinking. If not. see first blinking.”
Q symptom in this table.
Rating i ifStalled or is Instantaneous LED will be on. Install rating plug | Para. 2-6 & 5-4.2
and/or check for loose connections.
is open internally Instantaneous LED will be on. Replace rating Para. 5-4.2, Table 2.1
plug.
INCOM connection Check INCOM connections on side terminal Table A1
block. The transmit LED should flash when there | Wiring Diagrams
4 is communication. With INCOM connector
unplugged, the resistance “looking into” the
INCOM terminals should be approximately 2.5
ohms.
Trip unitmay be the problem. Replace breaker. Refer to Note 1 at end of Para.5-3
Table 5.1
N Effective 5/96
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Ground fault alarm unit
does not operate on a
ground fault.

Connections to ground fault alarm
unit are incorrect.

Table 5.1 Troubleshooting Guide (continued from previous page)

Symptom Probable Cause Possible Solution(s) References

Check connections

Tabig A1

Wiring Diagrams

Ground fault alarm is not operating

Button should illuminate. If it does n
that 120V is being supplied to unitdlt i

Press test button on ground fault alam 6 ,
C

Table A1
Instructions for
ground fault alarm

Breaker is not providing an alarm
signal.

replace the ground fault alarm ypit?

Temporarily disconnect the%and L2 on
the ground fault alarm ytWith these connec-
tions open, approxim 5 volt® should appear
between GF, AL a en the ground fault

current exceeds gick ground fault alarm
breakers, Ita be present as long as
ground fault trip break-

ppears only transiently after a
bserved with an oscilloscope.
not present, the problem may be
. Refer to Note 1 at the end of

Table A1
Intstructions for
ground fault alarm

Breaker trips on ground
fault.

On four wire systems the
current sensormay not It
correct ratio or be prope
nected.

There actually is a ground faul %e location of the fault and remove it.

Trip unit m h;!wm.

Breaker trips too rapidly
on ground fault or short
delay (zone selective inter-
locking not used).

GOl
arg(not camnected.

N.A.
(1) Check that the neutral sensor and neutral Table A1
sensor connections on side terminal block are Wiring Diagrams
good. (2) Check that the neutral current sensor
ratio matches the breaker. (3) Check that con-
nections from the neutral current sensor to the
breaker are not reversed polarity.
Replace breaker. Refer to Note 1 at end of Para. 5-3
Table 5.1
d/or SOUT to SIN Add connections Table A.1

Wiring Diagrams

nit settings are not correct

Change settings

1.B. 29C892, Section 3
or
I.B. 29C893, Section 4

Trip unit may be the problem.

Replace breaker. Refer to Note 1 at end of
Table 5.1

Para. 5-3

Breaker trips too rapidly
on long delay. @

Powered thermal memory may
cause breaker to trip too soon.

If powered thermal memory is not required,
turn it off using OPTIMizer.

|.B. 29C892, Para 3-6

Trip unit settings are not correct

Change settings

1.B. 29C892, Section 3
or
1.B. 29C893, Section 4

=
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Symptom

Table 5.1 Troubleshooting Guide (continued from previous page)

Probable Cause

Trip unit may be the problem.

Possible Solution(s)

Replace breaker. Refer to Note 1 atend of
Table 5.1.

Zone selective interlocking
on ground fault and/or
short delay does not work.

See directions for checking zone selective interlocking

Communication over
IMPACC is not working.
(Direct with BIM not involved)

No auxiliary power

Check that the Unit Status LED is bli
see first symptom in this table.

References

Para 53 @

Symptom: “Unit
Status LED is not
blinking.”

Open INCOM connection

Check INCOM connections i inal
block. The transmit LED s when there
is communication. nnector un-

ipg into” the INCOM

Trip unit may be the problem.

Table A1
Wiring Diagrams

Unit Status LED is not
blinking at approxi-

Current thru breaker is < 20% of

frame rating.

mately a one second
on-off duty cycle

Trip unit may be the problem

0 Note 1 at end of Para. 5-3
uxiliary Power
. Status LED will not operate with N.A.
aker currents < 20% of frame rating.
place breaker. Refer to Note 1 at end of Para. 5-3

As soon as current starts
to flow thru the breaker,

Rating plug is not irﬁtalle or is

©

loose.

it trips and the instantan-
eous trip LED comes on.

Install rating plug and/or check for loose
connections.

Para 2-6 & 5-4.2

Replace rating plug

Para. 5-4.2, Table 2.1

LED does not come on
when battery check

Replace breaker. Refer to Note 1 atend of - Para.5-3
Table 5.1.
Install correctly Para. 5-4.1

in error (1050 trip units ¢

breaker not made or are incorrect.

button is pressed. Replace battery Para. 5-4.1, Table 2.2
rip @it may be the problem Replace breaker. Refer to Note 1 atend of Para. 5-3
Table 5.1.
Power values are grossly Connections from PT Module to Check connections Table A1

Wiring Diagrams

only).

Frequency incorrect

Verify operating frequency with OPTIMizer

|.B. 29C892, Para 3-6

Trip unit may be the problem.

Replace breaker. Refer to Note 1 atend of
Table 5.1.

Para. 5-3
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) D

“Connection Failure” when
OPTIMizer is plugged in.

OPTIMizer not working or cord not
properly plugged into OPTIMizer.

Table 5.1 Troubleshooting Guide (continued from previous page)

Symptom Probable Cause

Possible Solution(s)

Verify OPTIMizer operation on another breaker.

Reterences

1.B. 390892
Para. 2-2.2 & 32

Cord not properly plugged into

breaker.

connection is OK.

Check connection. If unit status LED@

Rating plug is not installed or is

loose.

Rating plug is open internally

Para. 2-6 & 5-4.2

Instantaneous LED will be on. | st@
and/or check for loose connectié
Replace rating plug

Trip unit may be the problem.

Para. 5-4.2, Table 2.1

toWgte 1 at end of

Ground fault alarm unit
does not operate on a
ground fault.

Connections

to ground fault alarm

unit are incorrect.

Para. 5-3

Ground fault alarm is not operating

Table A1
Wiring Diagrams

Pr st

Breaker is not providing an

L 4

x$

N
>
&

appear between GF, AL and COM when the
ground fault current exceeds pickup. On ground
fault alarm breakers, this voltage will be present
as long as pickup is exceeded. On ground fault
trip breakers, this voltage appears only trans-
iently after a trip and must be observed with an
oscilloscope. If the voltage is not present, the
problem may be in the breaker. Refer to Note 1
atthe end of Table 5.1.

n on ground fault alarm unit. Table A1
Bufton illuminate. If it does not, check Instructions for
t 0V is being supplied to unit. If it is, ground fault alarm
@ e ground fault alarm unit.
porarily disconnect the wires to L1 and L2 Table A1
on the ground fault alarm unit. With these con- Instructions for
nections open, approximately 5 volts should ground faultalarm

and wiring diagrams

Breaker trips on ground
fault.

Th

actyally is a ground fault

Check circuit to find the location of the fault.

N.A.

r wire

orrect ratio
nected.

systems the neutral

nt sensor may not have the

or be properly con-

(1) Check neutral sensor and neutral sensor
connections on side terminal block are good.

(2) Check that the neutral current sensor ratio
matches the breaker. (3) Check that connections
from the neutral current sensor to the breaker
are not reversed.

Table A1
Wiring Diagrams

Trip unit may be the problem.

Replace breaker. Refer to Note 1 at end of
Table 5.1.

Para. 5-3
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APPENDIX A - INSTRUCTIONAL REFERENCES O: ‘

A list of instructional references is provided in Table A.1 to identify instructionai documents that could be of assis-

tance.
L 4

Table A.1 Instructional References (continued on next page)

DOCUMENT DESCRIPTION DOCUMENT NUMBER

Circuit Breakers

|
Series C L-Frame Frame Book IL 29-120L !
Series C N-Frame Frame Book IL 29-120N ‘
Series C R-Frame Frame Book IL 29-120R
Series C R-Frame Supplement IL 29C713
SPB Systems Pow-R Breaker Supplement IL 29849

DSII/DSLII Breaker Supplement

Digitrip OPTIM Trip Unit

OPTIM Trip Unit System Overview
OPTIM Trip Units

OPTIMizer Hand Held Programmer
Breaker Interface Module

Digitrip RMS 810 IL 29-888 - Q
Digitrip RMS 910 IL 29-889

Digitrip ring Diagrams

IL 29C894
Series C N-Frame Wiring IL 29C894

Series C R-Frame Wiring . O ! IL29C714

Series C L-Frame Wiring

——— e

SPB Systems Pow-R Wiring IL 15545 !
DSIHI/DSLII Wiring IL 1A33600

Energy Monitoring Devices

1Q Energy Sentinel

Series C F-Frame IL 17537
i Series C J-Frame IL 17538
i Series C K-Frame IL 17539
b Universal IQ Energy Sentin
| Internal IL 17540
1 External IL 17541
Communication Devices
Communications Module (PONI)
INCOM PONI IL 17547
RS-232 PONI Y3 IL 17202
IL 17203
IL 17361
IL 17436
g Spec. IL 17513

Effective 5/96
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‘ Table A.1 Instructional References (continued from previous page)

DOCUMENT DESCRIPTION DOCUMENT NUMBER

Accessories
Potential Transformer Module (L and N-Frame) 29C126
Ground Fault Indicator 1259C14G01
Digitrip OPTIM Time-Current Curves
Series C L-Frame Curves
I%t Long & Short Delay Phase SC-6323-9
12t Long & Flat Short Delay Phase SC-6324496
I* Long & Flat Short Delay Phase
600A Instantaneous & Override Phase
400A Instantaneous & Override Phase
250A Instantaneous & Override Phase
125A Instantaneous & Override Phase
Ground Fault Protection
Series C N-Frame Curves
>t Long & Short Delay Phase -6331-96
It Long & Flat Short Delay Phase -6332-96
[*t Long & Flat Short Delay Phase SC-6333-96
Instantaneous & Override Phase SC-6334-96
Ground Fault Protection SC-6335-96
Series C R-Frame Curves
1600/2000A I°t Long & Short Delay Phase SC-6336-96
1600/2000A 1°t Long & Flat Short Delay Phase SC-6337-96
1600/2000A 14t Long & Flat Short Delay Phase SC-6338-96
2500A It Long & Short Delay Phase SC-6339-96
2500A It Long & Flat Short Delay Phase SC-6340-96
. 2500A I*t Long & Flat Short Delay Phase SC-6341-96
1600A Instantaneous & Override Phase SC-6342-96
2000A Instantaneous & Override Phase SC-6343-96
2500A Instantaneous & Override Phase SC-6344-96
1600A Ground Fault Protection SC-6345-96
2000A Ground Fault Protection SC-6346-96
2500A Ground Fault Protection SC-6347-96
SPB Systems Pow-R Curves
400-1200A It Long & Short Delay Phése SC-6348-96
400-1200A ?t Long & Flat Shor SC-6349-96
400-1200A I*t Long & Flat Short SC-6350-96
1600-3000A It Long & Short Dglay Ph! SC-6351-96
1600-3000A It Long & FI lay Phase SC-6352-96
1600-3000A It Long & Flat Phase SC-6353-96
4000-5000A It Long & S D hase SC-6354-96
4000-5000A 1°t Long & Blat Shdit Delay Phase SC-6355-96
4000-5000A 14t Long & Shapt Delay Phase SC-6356-96
400-1200A Instantap@aus erride Phase SC-6357-96
1600-3000A Insta @ & Override Phase SC-6358-96
4000-5000A4psta eous’ & Override Phase SC-6359-96
Ground F, SC-6360-96
DSII/DSLI
400- Short Delay Phase SC-6275-95
400-120 & Flat Short Delay Phase SC-6276-95
400-1200A ng & Flat Short Delay Phase SC-6277-95
1600-5000A It Long & Short Delay Phase SC-6278-95
1600-5000A 1t Long & Flat Short Delay Phase SC-6279-95
1600-50Q0A I*t Long & Flat Short Delay Phase SC-6280-95
400-1200A Instantaneous & Override Phase SC-6281-96
00-5000A Instantaneous & Override Phase SC-6282-96
und Fault Protection SC-6283-96
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APPENDIX A - INSTRUCTIONAL REFERENCES

e

A list of instructional references is provided in Table A.1 to identify instructional documents that could be of assis-

tance.

Table A.1 Instructional References (continued on next page)

L 4

DOCUMENT DESCRIPTION DOCUMENT NUMBER

Circuit Breakers

Series C L-Frame Frame Book IL 29-120L
Series C N-Frame Frame Book IL 29-120N
Series C R-Frame Frame Book IL 29-120R
Series C R-Frame Supplement IL 29C713
SPB Systems Pow-R Breaker Supplement IL 29849

DSII/DSLII Breaker Supplement

Digitrip OPTIM Trip Unit

OPTIM Trip Unit System Overview
OPTIM Trip Units

OPTIMizer Hand Held Programmer
Breaker Interface Module

Digitrip RMS Jrip U

Digitrip RMS 810 ¢ IL 29-888
Digitrip RMS 910 IL 29-889

Digitrip ring Diagrams

Series C L-Frame Wiring IL 29C894

Series C N-Frame Wiring @ IL 29C894
Series C R-Frame Wiring IL 29C714
SPB Systems Pow-R Wiring ¢ IL 15545
DSII/DSLII Wiring \ IL 1A33600

Energy Monitoring Devices

1Q Energy Sentinel

Series C F-Frame IL 17537
Series C J-Frame IL 17538
Series C K-Frame IL 17539
Universal 1Q Energy Sentin
Internal IL 17540
Extemal IL 17541
Communication Devices

Communications Module (PONI)
INCOM PONI IL 17547
RS-232 PONI Y3 IL 17202
IL 17203
IL 17361
IL 17436
g Spec. IL 17513

\
'
‘ l
'
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i Table A.1 Instructional References (continued from previous page)

DOCUMENT DESCRIPTION DOCUMENT NUMBER
Accessories
Potential Transformer Module (L and N-Frame) 29C126 L 4
Ground Fault Indicator 1259C14G01

Digitrip OPTIM Time-Current Curves

Series C L-Frame Curves

1t Long & Short Delay Phase SC-6323-9
Pt Long & Flat Short Delay Phase SC-6324496
I*t Long & Flat Short Delay Phase SC-6325-
600A Instantaneous & Override Phase SC- -96

400A Instantaneous & Override Phase
250A Instantaneous & Override Phase
125A Instantaneous & Override Phase
Ground Fault Protection

Series C N-Frame Curves

I’t Long & Short Delay Phase -6331-96

1’t Long & Flat Short Delay Phase -6332-96

I*t Long & Flat Short Delay Phase SC-6333-96

Instantaneous & Override Phase SC-6334-96

Ground Fault Protection SC-6335-96
Series C R-Frame Curves \

1600/2000A 1°t Long & Short Delay Phase SC-6336-96
1600/2000A 12t Long & Flat Short Delay Phase SC-6337-96
1600/2000A 14t Long & Flat Short Delay Phase SC-6338-96
2500A 1°t Long & Short Delay Phase SC-6339-96
2500A It Long & Flat Short Delay Phase SC-6340-96
. 2500A [*t Long & Flat Short Delay Phase SC-6341-96
1600A Instantaneous & Override Phase SC-6342-96
2000A Instantaneous & Override Phase SC-6343-96
2500A Instantaneous & Override Phase SC-6344-96
1600A Ground Fault Protection SC-6345-96
2000A Ground Fault Protection SC-6346-96
2500A Ground Fault Protection SC-6347-96
SPB Systems Pow-R Curves
400-1200A 2t Long & Short Delay Ph@se SC-6348-96
400-1200A I’t Long & Flat Sho! SC-6349-96
400-1200A |*t Long & Flat Short SC-6350-96
1600-3000A [t Long & Short SC-6351-96
1600-3000A 12t Long & FI 0 SC-6352-96
1600-3000A |*t Long & Flat Délay Phase SC-6353-96
4000-5000A It Long & D hase SC-6354-96
4000-5000A It Long & Flat Shéit Delay Phase SC-6355-96
4000-5000A 14t Long & S| Delay Phase SC-6356-96
S erride Phase SC-6357-96
& Override Phase SC-6358-96
8 & Override Phase SC-6359-96
SC-6360-96
& Short Delay Phase SC-6275-95
g & Flat Short Delay Phase SC-6276-95
400-1200A ng & Flat Short Delay Phase SC-6277-95
1600-5000A |% Long & Short Delay Phase SC-6278-95
1600-5000A It Long & Flat Short Delay Phase SC-6279-95
1600-50Q0A [*t Long & Flat Short Delay Phase SC-6280-95
400-1200A Instantaneous & Override Phase SC-6281-96
00-5000A Instantaneous & Override Phase SC-6282-96
und Fault Protection SC-6283-96
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APPENDIX B - CHECKING ZONE
SELECTIVE INTERLOCKING

Notice: See wiring diagrams for specifications on wire

nations for the breaker terminals to whifh t
voltage is to be applied are:

size, number of permissible breakers and other
details. See Table A.1 for a list of wiring dia-

NEP/LEP Trip Units REP Trip Units
(RD and SPg), (DSlI)
+ side of voltage SOuUT D9 Z2
- side of voltage Com YA

grams.
Step 4: Next on the upstream hat is fed from
Step 1: To test the short delay interlocks, follow steps this downstream bredke) orarily set the
2 thru 4. short delay time to, ds or greater and a
flat response. Set t ntaneous trip to
Step 2: With no current flowing in any of the breakers maximum. If th stré&m breaker has a
in the system and with no auxiliary power Digitrip 750 unit, an OPTIMizer or
applied, temporarily connect the short delay BIM must bgluse®go change settings. If the
output to the short delay input on each breaker upstream.br r has a Digitrip 510, 610, 810
(both upstream and downstream) in the sys- or 910 e settings can be changed by
tem one by one. The designations of the theaswi the trip unit.
breaker terminals which should be connected
are: short delay test on the upstream
o o with a simulated current 20% above
NEP/LEP Trip Units | REP Trip Units hort delay pick up. If the upstream break-
SOUT TO SIN RD and SPB DSHI a Digitrip 750 or 1050 trip unit, the test
D9to D10 72 t0 73 & t be run using an OPTIMizer or BIM. If the
one selective system is working properly, the
Temporarily set the short delay time to .2 sec- trip time will be a bit less than the short delay
onds or greater and a flat response. Set the time setting on the upstream breaker. If the
instantaneous trip to maximum. If the break time is less than .1 seconds, a wiring error is
has a Digitrip 750 or 1050 trip unit, an indicated. Then disconnect the voltage at the
OPTIMizer or BIM must be used to change downstream breaker and repc.aat.the test on the
settings. If the breaker has a Digitrip 510 4640, upstream breaker. Now the trip time should be
810 or 910 trip unit, the settings can be less than .1 second. Note these tests must be
changed by the switches on the trip upi run with the temporary voltage appllgd at ea;ch
run a short delay test with a simulatgfl curge downstream breaker. Furthermore, if there is
20% above the short delay pickdu more than one upstream breaker fed from
breaker has a Digitrip 750 or 10 downstream breakers, each upstream breaker
test must be run using an must be tested with each downstream breaker.
The trip time should be a b After all tests are com_plete, return all settings
delay time setting. If the ti to their original condition. :
Z?fe?r;gztg‘se{;: seaaéahr %tr)l r i§ complete, Step 5: Tc_> test the ground fault .interlocks on breakers
return all connection ettings to their orig- with NEP or LEP trip units, repeat steps 2 thru
inal condition. 4 except substitute GOUT for SOUT and GIN
for SIN. To test the ground fault interlocks on
Step 3: Next, ands wmrrent flowing in any of RD or SPB breakers with REP trip units,

the breakef§, inghe system and with no auxil-
iary power apRii mporarily connect 5 to 6
volts dc from a ery or other convenient
source in parallel with the short delay interlock

output on ong downstream breaker. The desig-

repeat steps 2 thru 4 except substitute C4 for
D10 and C5 for D9. To test the ground fault
interlocks on DSII breakers with REP trip units,
repeat steps 2 thru 4 except substitute Z4 for
Z2 and Z5 for Z3.
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This instruction booklet is published solely for informa- O .

tion purposes and should not be considered all inclu-
sive. If further information is required, you should con-
sult Cutler-Hammer. .

Sale of product shown in this literature is subject to

terms and conditions outlined in appropriate Cutler- %
Hammer selling policies or other contractual agreement \
between the parties. This literature is not intended to

and does not enlarge or add to any such contract. The

sole source governing the rights and remedies of any

purchaser of this equipment is the contract between t
purchaser and Cutler-Hammer.

NO WARRANTIES, EXPRESSED OR IM ,
INCLUDING WARRANTIES OF FITNESS F -

TICULAR PURPOSE OR MERCHAN | R
WARRANTIES ARISING FROM COUR
ING OR USAGE OF TRADE, ARE
THE INFORMATION, RECOMME
DESCRIPTIONS CONTAINED I:&
will Cutler-Hammer be responsibj&l to purchaser or
user in contract, in tort (including igence), strict lia-
bility or otherwise for any spe pdifect, incidental or
consequential damage Quigs

of USe of equipment, plant

not limited to damage @
C pital, loss of power, addition-

or power system, cQs
al expenses in the onexisting power facilities, or

claims against the gercaser or user by its customers
resulting from the he information, recommenda-
tions and descrip}io tained herein.

L 4
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&
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Cutler-Hammer

Westinghouse & Cutler-Hammer Products
Five Parkway Center
Pittsburgh, PA 15220

Effective 5/96 E ‘T.N
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