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EvolvingElectrical Systems
ResultinHigher Fault Currents

E lectrical engineers agree that the aver-

: age electrical system has changed
agreatdeal inthe past few decades. In
many cases, industrial users and utilities
are using fewer, larger, lower-impedance
transformersin an effort to achieve greater
system efficiencies. A byproduct of this
system evolution has been a significant
increase in average fault current levels.

Infact, itis nolonger unusual for a
electrical system to have extrem '
available short circuit currents—u
200,000 RMS symmetrical
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OtRer manufacturers have talked
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a m, but it took Siemens engineer-

Nnow-howfor |-T-E electrical products

18 to d@liver these higher interrupting ratings
i) one complete family.

800-amp Frame

1200-amp Frame Maybethat’'s because we are the
. unsurpassed leader in circuit breaker
Accessories 2- technology. We havethe experience. Since

first manufacturing circuit breakers based
ontheinverse time element principle in
1888, we've pushed circuit breaker tech-
nology toits limits.

Asadivision of Siemens Energy &
Automation, our technical knowledge con-
tinuesto pacethe industry. *Blow-apart”

2
Catalog Numbering Sv\®2425
contact technology used in the Sentron

Series was patented by our engineers and

¢ has been employedin |-T-E E-frame and

F-frame circuit breakers since 1975.

In 1980, we introduced Sentron, a line
of fuseless current-imiting circuit breakers.
These breakers incorporated special inter-
rupters, based on the “‘blow-apart”” princi-
ple, butrefined for ultra-high interrupting
abilities.

This design led to Sentron Series, an

entire family of breakers that incorporate

Typical Specifications,

current-limiting teghn to achieve
higher interfgti ngs.
Sentron S jor step in develop-
al

ingacircui specially fortoday's

electricallen ent. These circuit

breakgrs requirements of modern

construsi hnology by virtue of their

hi ive levels and their enhanced
flexibility.

e Power Lab at our Product De-
lopment Center in Atlanta houses the in-

y's most highly advancedtesting and

trumentation capabilities for short cir-
uit testing. There we test the limits of our
circuit protection and electrical distribution
products. So our circuit breakers will per-
form as promised.

Electrical distribution equipmentis
the core of any commercial or industrial
complex. The circuit breaker is anintegral
component of that equipment. It must be
reliable.

Andthe circuit breaker is the heart of
many Siemens products. Perhapsthisis
the key to our expertise. It must satisfy our
ownrigid requirements to provide essential
protection in switchboards, panelboards,
power switching centers, secondary unit
substations and motor control centers.

That's why we approach problems
from a system viewpoint. Because our
capability covers all phases of electrical
system design, we understandthe need
for flexibility in equipment selection and
application throughout all stages of distri-
bution. And we pass the benefits of our
knowledge to our customers.

Sentron circuit breakers, in standard,
high-capacity and current-limiting in both
electro-mechanical and solid state varie-
ties. The new standard of circuit protection
forthe modern distribution system.

e
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Color Label Code

Sentron Series circuit brédkers are easily
recognized by their distinctive appearance.
An all new labelijpg scheme utilizes
color-codigg as a visual indication of the
interrupting@ategory of each circuit

rsand their corresponding
ategories are as follows:
Standard interrupting capacity
High-Capacity
—Current-Limiting

Overvie

SentronSeriescircuit
breakers provide higher in-
terrupting ratings for appli-
cations ranging from 15 to
1200 amperes continuous
current.



I9-E Circuit Breaker Technology

Thel T-E circuit breaker technology has
wee @ heritage ofleadership thatcan be
tracedto 1888, when Henry Cutterfounded
Cutter Electrical Manufacturing Company
andintroduced circuit breakers based on
the inverse time element principle. Cutter
went on to develop the first shock-proof
circuit breaker forthe U.S. Navyin 1917,
establishing a reputation for inventive
design.

We continuedto lead the industry with
innovative circuit protective products, as
evidenced by our introduction of the first
instantaneous-only molded case circuit
breaker for motor short circuit protection.
But I-T-E technology didn’t stop progress-
ingthere.

Morerecentinnovations haveincluded
the Sentron breaker, afuseless, current-
limiting design specifically for high available
short circuit environments. The Sentron
breaker achieved higher interrupting rat-
ings through an additional set of current-
limiting contacts. Our experience with this
designledtofurther refinement of I-T-E
“blow-apart’’ technology.

Theresult wasan optimized ‘“‘blow-
apart’’ contact design with which we were
abletoachieve much higherstandardin-
terrupting ratings. And establish a newin-
dustry benchmark with the Sentron family,

Other highly advanced innovationsin
the I-T-E product lineinclude Sensitrip 11®
digital circuit breakers, which providg tr
RMS sensing capability for the highe
degree of accuracy yet. The electr
Sensitrip 11l allows shaping of a cir@liit
breaker’s performance curve to me8&hirtu
ally any systemrequirement, r
the thermal-magnetic break [

bution systems from extremely high fault
currents. Sentron Sggies molded case cir-

cuitbrea
application

s are available today for all

State-of-the-art Technology
Appliedin Sentron Series

Sentron Series molded casecircuit breakers
make use of the "‘blow-apart’ contact prin-
ciple patented by Siemens engineers.
Derived from basic physics, this principle
is based on the electro-magnetic repulsion
of adjacent conductors transporting current
in opposite directions.

Inthese circuit breakers, contacts
which carry current are arranged so a

arms—one stationary and one
are positionedcloselytoone anot
thefaultcurrentrises,mag

separationimmediately
The arc actsasamajor s
impedance, restricting f
levels for fast extingui
chamber.
The singlgapiv allowsthe
gito rate completely

one without restrictions—
echanism unlatchesto trip
In other words, with

thenthe mechanism trips.
This owsclearing of the fault
f Tt revious generations of circuit
eakels.
ort circuit forces the contacts to
\nrate quickly. The higher the fault cur-
. the faster this action occurs, clearing
e circuitto give optimum protection for
sensitive electricalcomponents.
Protection of downstream equipment
threatened by very high fault levels is further
enhanced with Sentron current-limiting cir-
cuit breakers. These circuit breakers are
also based onthe *'blow-apart’ contact
principle, butinthe 125 through 600 am-
pere frames have an extra pair of current-
limiting contactsthatfeature two moveable
arms. By virtue of theirdual-pivotdesign,
these contacts separate even more quickly
under high fault current conditions.
Again,the currentistravelingin opposite
directions through the contact arms, creating
a state of magnetic repulsion. As the current

Dual-Pivot

**Blow-apart’" technology
enhances interrupting
ratings Optimized, single-
and dual-pivot contact
designs limit fault-current
to protect downstream
components



increases, astro icfbrceis gen-
erated aroundthec s. Ata
prescribed value, there ion force over-
comes the contact-closing pressure. An
arc develops between the contacts and

introduce

circuit. All

igh imp&dance into the faulted
is action occursinmillisec-
let-through current. Energy
slight that optimum pro-

tectionis provided for downstream
components.

I-T-E Sentron current-limiting circuit
breakers have been provenin field applica-
tionssince 1980. Today, interrupting ratings
are even higher to protect against short cir-
cuitcurrents to 200,000 RMS symmetrical
amperes.

Cut-away illustration of
aSentron Series curent-
limiting circuit breaker
Incorporating both the
single-pivot and dual-pivot
“blow-apart’ contacts.



Max;mum Cleanng Time
- 250 Amp Circuit Breaker




Traditional Circuit Breaker

Thetypical time-current
curve for a Sentron Series
circuit breaker (represented
at left) is different than that
for a traditional circuit break-
er (above). With Sentron
Series, high fault currents
resultinfasterinstantaneous
operation.

O
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I n general, time current characteristic

: curvesrepresentthetime-current
relationship of circuit breakers based on
theinverse time principle. Here we use them
toillustrate the fast operation of Sentron
Series circuit breakers.

Section 1. The sloping band curves
show the time delay required for the circuit
breakertotrip duetoan overoad. These
minimum and maximum sloping curves
representthe boundaries of.the calibrati
limits established by manufacturing tolelf*
ancesand meet Underwriters La
ries requirements. For a given cur
atrated ambienttemperatur i
breaker will clear the circuit

at some total time withinth m
minimum values. &
Section 2. Thesharpfeak ertical

lines on the graph represe tantaneous
tripping dueto very hi erf@ads or
shortcircuits and in

which these Qf€a .
Time @ rvesfor Sentron circuit
breakers ara®igaifar to those of traditional

igh faultcurrents result
tantaneous clearing oper-
-current relationship of Sen-

atigmml he

tr@h bredkers is now the standard for

S terruption among molded case
N reakers. The significance of this

t

ecology isclear: better protection.
In their current-limiting range of opera-
n, Sentroncircuitbreakerstrip so quickly

hat energy let-through will always be less
thanthe let-through energy of a 2-cycle
wave of the symmetrical prospective current.
Thatmeans optimum protection for other
electricalcomponents located downstream.

Built-intrip-free mechanisms ensure

thatI-T-E circuit breakers cannot be held
closed against afault. And the common
trip bar prevents single-phasing by open-
ing all phases when afault occurs on any
one phase.

Time Current Curv

O
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Digital Electronic ()

Shaping of t€urves

Fortheultig lication flexibility,
Sentron S ensitrip electronic
trippingin€ofpordte solid state capabilities
thatallo ore precise control of

nt. These breakers actually

ic curve that will meet any protec-
rements.
hese circuit breakers offer adjustable
jngs for such functions as continuous
rrent, instantaneous trip points, short-
me delay pickup, ground fault pickups
and ground faulttime delays. Thatmeans
superior repeatable accuracy, adjustability
and precision.

True RMS sensing, the ability to
measure the actual shape of the current
waveform, ensuresthatthe Sensitrip !l
linewill perform reliably, timeandtime
again. Our digital circuit breakers have
proven performancein usingthis ability to
bring trip/don’ttrip margins closerthan
ever before.

A microcomputerin our digital circuit
breakers sensestrue RMS current by sam-
pling the currentwaveform 41.7 times per
cycle. It‘reads’’ thisdata and comparesit
to what has been pre-programmed into
thecircuitbreaker'soperatinglogic. Once
this data is acquired, the microcomputer
informsthe circuit breaker whentotrip.

Thetrue RMS ability of Sensitrip Il helps
ensure that nuisance tripping is
minimized.

Accuracy of + 5% means a finely tuned
electrical protection scheme. Sensitrip 11
solid state circuit breakers give precise
control for awide variety of application
requirements.

Investin flexibility. Nolonger do chang-
ing system requirements mean ordering
and replacing interchangeable trip units.
The trip current adjustments of Sensitrip !l
areaseasy asturning a knob.

ere



The New Standard in Circuit Breakers

O
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A AdaptingSentro Ti
s electrical systems expand, somust  Circuit Breakers
sz0 the abilities of the modern molded case T
circuit breaker. At Siemens we're answering hel-T

Series circuit breakers

needs of the modern distribution system rt lication flexibility

withthe |- T-E Sentron Seriescircuitbreakers. through't nience of field-addable
Using ‘‘blow-apart’’ technology extern ries. Field-addable external

patented by our engineersto achievethe  acggssori@&include handle operators,

highest interrupting ratings available, han ing devices, handle extensions
Sentron Series circuit breakers are ideal cking devices, among others.
for useintoday’s high fault current many auxiliary devices, Siemens
environment. I only manufacturer that offers UL listed
In most cases, these circuit break@rs F¥ield-addable accessories to adapt a breaker

0 s small as the 125-ampframe. These

ccessories include shunt trips, undervol-
tage trips, auxiliary switches and/or alarm
switches. All accessories are available sin-
e glyorincombinationsto meet design

are physically interchangeable
present breaker line. In all cases,
circuit breakers provide siggificant
higher interrupting ratings:
For example, the 12
inour previous standard || requirements.
rupting rating of 25 kA y Our We also offer a wide range of individ-
Sentron Series circuit br rinthesame  ual enclosures for protection from various

frame size is rated t volts, an environments.

increase of 260% aye evious Many other special applications such

generation, as 500C calibration, DC interruption rat-
Inth @ high-Capacity line, a ings, and use on 400 Hz systems can also

125-am afne circuit breaker willinter- be addressed easily with Sentron Series

rupt 10 ar 240 volts at a price thatisonly  circuit breakers.

afraction fan its standard counter-

part. e all 125-amp frames meet

the entfor true current limita-

believesit's the best circuit
otecpn value available.
L 4 Wglre setting new industry standards
x reased interrupting ability. Yet be-
case all Sentron Series circuit breakers
through 600 amperes will physically fit
xisting panelboards and switchboards,
they are installed without any modification
of the existing electrical distribution
system”

Sentron circuit breakers can be used
for dedicated current paths to afford that
extra protection or may be usedin UL listed
series connected systems. It makes sense
to save money by buying only the circuit
protection needed.

Everyl-T-E molded case circuit breaker
is engineered for high performance, accur-
acy and repeatability to meet all protection

L 4 requirements. And ouradvancedresearch
and testing capabilities ensure perfor-
mance reliability.

*Always be sure that the apparatus in which the
breaker isinstalled has a rating equivalent to
that ofthe breaker.



Sentron Series circuit break-
ers boastmajor increases in
interruptingratings, yetre-
main physically interchange-
able with previous |-T-E
circuit breaker generations.



Current Limiting Breakers

The I-T-E Sentron Series current-limiting

=+ Circuit breakers employ the same
proven ‘‘blow-apart” contact principle as
our standard and high-capacity Sentron
circuit breakers, but react even faster be-
cause of an extra set of “‘current-limiting”
contacts. (800 and 1200 ampere breakers
do not utilize the extra set of contacts).
Wefirstincorporated extra current-limiting
contacts into |- T-E circuit breakers intro-
ducedin 1980. Refining thistechnology
hasledto even higher interrupting ratings
in the current-limiting range of operation.

Unlike the regular *“‘blow-apart” contacts

having one moveable and one stationary
arm, the current-limiting contacts are both
moveable. The second set of contacts
operates only under high fault conditions.
The higherthefault current, the fasterand
more effective the repulsion.

These circuit breakers provide particular
safety advantages because they minimize
let-through energy. Under short circuit
conditions, high available fault currentcan
burn out equipment and wiring and cause
extensive damage dueto both thermal
and magnetic stress.

Today’s electrical distribution systems
tendto have higher available fault current—
as high as 200,000 RMS symmetrical am-
peresin some commercial and industrial

L 4

Atthe Siemghs Rgaduct Development
Center, w i great deal of time
andresearch sani€s-tested combina-

tions. For e ce, we cansupply
informati@n to apply series breaker

combjpa realize cost savingsin the
desig icular distribution system
witlpl-T-E preducts.

()

distribution systems. That's a very signific,
change from previous system levels. Senffo!
circuit breakers limit that energy, ject

an electrical systemto less therma
magnetic stress, and protecti
equipment from excessivel
SentronSeries currerli
breakers CONTROL faul
frame size.

A New Approach to

King and replacing. Plus
bility and safety from the
-phasing.
current-limiting breakers limit
ough energy seen beyond their
sein an electrical distribution sys-
ause |- T-E current-limiting breakers

met-through energy, itis possibleto use

sser rated breakers downstream. Without
skingcomponentsto the adverse effects
of thatenergy.

UL listed series connected circuit
breaker combinations are making specifica-
tion of systems which employ current-imiting
circuit breakers easier and faster than
ever. And designing an electrical system
totake advantage of seriesconnected
components saves money.

)

()



Available
12t Energy

Profile of current-limiting
segmentof Sentron Series



125A Frame

OO .
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10 T ‘ I--E Sentron Series 125-amp Frame
hel-T-E Sentron 125-amp frame cir-

== CUit breaker protects systems from

fault currents up to 65 kA at 240 volts. Our '"teélr:g;'"g Brﬁapkeer Az:lt%v(ll\(g) A4|8%V A T Azf%v(ll)(g)
high-capacity type breakers protect up to
100 kA; and current-limiting breakers up to Std. ED4 65 — 30
200 KA. A~
Plus I-T-E ED-frame circuit breakers Std. ED6 65 18 30 -
offer flexibility through field-addable shunt
trip, undervoltage trip, auxiliary switch and Hi-IC HED4 100 — 30
alarm switch accessories—an industry
exclusive in this frame size. With |-T-E cir- Hi-IC HEDG6 30 18 30
cuit breakers, the options are unlimited.
All Sentron ED-frame circuit breakers C.L. CED6

exhibit current-limiting capabilities. Select-
ing the amount of protection needed, in all
ratings, means gaining the benefits of cur-
rentlimitation. And taking advantage of
series-tested combinations allows nptimum
protection at an economical price.
ED-frame breakers are a standard for

NOTE: All E-frame and C-prefix breal erchangeable thermal-magnetic trip designs.

Accessories

commercial, industrial and OEM applica- 240VAC | 480VAC | 600V AC
tions. Their advanced characteristics A~
make them uniquely suited for applica- X X X X ,
tions in panelboards, switchboards, motor X X X -
control centers and other key distribution X
products. X - X
X X — X
X _ _ _
L 4 al Enclosures Handle Blocking Devices
lex™ Operating Handle Handle Extensions
r Connecting Studs Mounting Screw Kits
Plug-In Mounting Assemblies Operating Handles
echanical Interlock Compression Connectors

()



Peak Let-Thru Current{Ip} (Amperes x 103)

n >N mioo

pushio
(Tip

Type CED6 125A Frame
Peak Current Curves

2 3 4 5 678910 20 30 40 50 60 7080 90100 200
Avi ort Circuit Current(RMS Symmetrical Amperes x 103)

Peak Let-through 12t (Amp2 Sec. x 105)

n b N moo

IS

Type CED6 125A Frame
12t Curves

@480\

@240

1 2 3 4 5 67891 20 30

Available Short Circuit Current (RMS Symmetrical Amperes x 103)

200

1A
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250A Frame

The I-T-E Sentron 250-amp frame circuit
wmm breakers interrupt fault currents as high
as 65 kA at 240 voltsin standardtype circuit
breakers, 100 kA in high-capacity types
and 200 kA in our current-limitingline.

The Sentron FD-frame breaker has no
equal infeatures and overall ratings. Plus
we consistently exceedthe othersin all
current-limiting applications.

And Sentron FD-frame circuit breakers
can be used in economical series-tested
combinations. That's because all FD-frame
circuit breakers have current-limiting
capabilities.

Sentron FD-frame circuit breakers suit
more applications. Like commercial/in-
dustrial applications requiring rugged

dependability. FD-frame breakers are well-

suited for use in a wide array of electrical
distribution applications.

Andsincethe Sentron Series FD-frame
isthe only 250-amp frame breaker availa-
blein an optional electronic trip version,
users have the widest possible choice of
protection.

L 4
I-FE Sentron Series 250-amp Frame
e | S | 2GS [ A GRS | SRR
Std. FXD6 18 30
Std. FD6 18 30
Hi-IC HFD6 25 30
C.L. CFD6 100 30

NOTE: All C-prefix breakers are non-inter
are interchangeabile trip unless otherwise d

Sensitrip 111 Solid State

on-interchangeable trip by an *'X"" in the catalog family.

Interrupting Br 240V AC 480V AC 600V AC
Class A.L.R. (kA) A.LR. (kA) A.L.R. (kA)
Std. 65 35 18
Hi-IC 6 100 65 25

Description 240VAC | 480VAC 600V DC
i X X X X
X X X
X X — X
Alarm Switch X X — X
Motor Operator X — — _

Alsoavailable:

Individual Enclosures

Max Flex Operating Handle
Rear Connecting Studs
Handle Blocking Devices

Handle Extensions
Mounting Screw Kits
OperatingHandles
Compression Connectors

P



Peak Let-Thru Current (Ip) (Amperes x 103)

Type CFD6 250A Frame
Peak Current Curves

1 3 4 5678910 20 30 40 50 60 7080 90100
Short Circuit Current(RMS Symmetrical Amperes x 103)

200

Peak Let-through 12t (Amp2 Sec. x 105)

Type CFD6 250A Frame
12t Curves

1 2 3 4 5 678910 20 30 40 50 60 7080 90100 200

Available Short Circuit Current (RMS Symmetrical Amperes x 103)
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400A Frame

The I-T-E Sentron 400-amp frame cir-
== CUit breaker provides protectionupto
65 kA in standard type frames, 100 kA with
high-capacity frames and 200 kA inthe
current-limiting line when used in 240 volt
applications.

With its higher interrupting capacities,
thisframe exceeds all competition in current-
limiting applications. And the reliability we
build into each circuit breaker is verified
repeatedly at all stages of manufacturing.

Distribution systems are better pro-
tected and application options are greater.
Sentroncircuit breakers deliver real value.

JD-frame circuit breakers provide pro-
tectionfor motor control centers, bus plugs,
power panelboards and switchboards, as
well as machine tool and resistance welder
control panels, justtoname a few.

Plus the option of Sensitrip lIl elec-
tronic protection provides even more ap-
plication flexibility.

O
Q>®

L 4

L 4
I-T-E Sentron Series 400-amp Frame
e | e | e e,
Std. JXD2 65 30
Std. JXD6 65 30
Std. JD6 65 30
Hi-IC HJD6 10 65 35 30
C.L. CJD6 150 100 30

NOTE: All C-prefix breakers are non-interchan

are interchangeable trip unless othen

d as non-interchangeable trip by an X' in the catalog family.

Interrupting
Class

Brea

Sensitrip lll Solid Stateﬁﬂx

240V AC 480V AC 600V AC
A.LR. (kA) A.LR.(KA) A.LR. (kA)
65 35 25

65

35

Description 240VAC | 480VAC 600V AC
Urdervoltage Trip X X X X
hunt Trip X X X
Auxiliary Switch X X — X
Alarm Switch X X — X
Motor Operator X — — —

Also available:

Individual Enclosures
Max-Flex™ OperatingHandle
Rear Connecting Studs
Plug-In Mounting Assemblies
Mechanical Interlock
Padlocking Devices

Handle Blocking Devices
Handle Extensions
Mounting Screw Kits
Operating Handles
Compression Connectors




Type CJD6 400A Frame
Peak Current Curves

100
90

o0 I o
G

N moe

Peak Let-Thru Current (Ip) (Amperes x 103}

5 678810 20 30 40 50 60 7080 90100 200

hort Circuit Current (RMS Symmetrical Amperes x 103)

Peak Let-through 12t (Amp2 Sec. x 105)

Type CJD6 400A Frame
12t Curves

100

90

80

70

60

50

20

1 2 3 4 5678910 20 30 40 50 60 7080 90100 200
Available Short Circuit Current (RMS Symmetrical Amperes x 103)

15
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600A Frame

T he I-T-E Sentron600-ampframe circuit

= breaker, when used in 240 volt applica-

tions, interrupts fault currents up to 65 kA in
standard type, 100kA in high-capacity type
and 200 kA in the current-limiting frames.

The LD-frame consistently exceeds the
competition in the current-limiting range with
its higher interrupting ratings—the new in-
dustry standard.

And Sentron circuit breakers through
the 600-ampere frame size will physically fit
existing panelboards and switchboards. No
modifications are necessary.

LD-frame circuit breakers protect
branch and feeder circuits where higher
interrupting capacity is required. They are
suitable for use in the same broad family
of distribution devices as the rest of the
Sentron Series

Once again, this frame is compliment-
ed by the true RMS sensing capabilities
available in the optional electronic version of
the LD-frame.

O

Q>®

Description 240VAC 480V AC 600V AC DC
voltage Trip X X X X
\umTrip X X X
\ Auxiliary Switch X X — X
Alarm Switch X X — X
Motor Operator X — — —
Alsoavailable:
Individual Enclosures Handle Blocking Devices
Max-Flex™ Operating Handle Handle Extensions
Rear Connecting Studs Mounting Screw Kits
Plug-In Mounting Assemblies Operating Handles
Mechanical Interlock Compression Connectors
Padlocking Devices

L 4
I-T-E Sentron Series 600-amp Frame
et | o | 2GS 2
Std. LXD6é 65 25 30
Std. LD6 65 25 30
Hi-IC HLD6 100 35 30
CL. CLD6 150 100 30

NOTE: AllC-prefix breakers are non-inter
are interchangeable trip unless otherwise

al-magnetic trip designs. Allother breaker frames
On-interchangeable trip by an **X'" in the catalog family.

Sensitrip Il Solid State

Interrupting 240VAC 480V AC 600V AC
Class A.L.R. (kA) A.l.R. (kA) A.l.R. (kA)
Std. 65 35 25

Hi-IC 65 35




Peak Let-Thru Current (Ip) (Amperes x 103)

Type CLD6 600A Frame
Peak Current Curves
oN
@?
2 3 4 5 6 78910 20 30 40 50 60 70 80 90100 200

vailal

fort Circuit Current (RMS Symmetrical Amperes x 103)

Peak Let-through 12t (Amp2 Sec. x 105)

Type CLD6 600A Frame
12t Curves

1 2 3 4 5 67 8910 20 30 40 50 60 7080 90100 200

Available Short Circuit Current (RMS Symmetrical Amperes x 103)

17
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800A Frame

When used in 240 volt applications, the
= |-T-E Sentron 800-amp frame circuit
breaker provides coverage upto 65 kA in
standardtype circuit breakers, 100 kA in
high-capacity types and 200 kA inthe
current-limiting line.

Some of our competitors do not even
offeran 800-amp frame. They require using
amore expensive 1200-amp continuous
currentcircuit breaker to cover applications
between 600 and 800 amperes. I-T-E circuit
breakers can meet needs to the amp.

MD-frame circuitbreakers provide bet-
ter service entrance protection. They are
ideal for main distribution feeder circuits
where high available fault current exists.

In additiontothe advantage available
with the optional electronic version of this
breaker, the MD-frame also offersusers a
choice of standard 80%, or optional 100%
rated frames in 240, 480 and 600 volt
ratings.

O
Q>®
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L 4
IT-E Sentron Series 800-amp Frame
" Cats 0 | PTyoe | AR () | AL (gl TR, (kA) | ALR: (A)
Std. MD6 65 25 30
Hi-IC HMD6 100 50 30
C.L. CMD6 200 50 30

NOTE: AllC-prefix breakers are non-interchangeable the

areinterchangeabletripunlessotherwisede

Sensitrip lll Solid State

signa on+

-magnetictripdesigns. Allother breaker frames

rchangeabletripby an “X'" in the catalog family.

" Cags ALR.KA) | ALR. (kA
Std. 65 50 25
Hi-IC 100 65 50

50

240VAC 480V AC 600V AC DC
X X X X
X X X X
lary Switch X X — X
Alarm Switch X X — X
Motor Operator X — — _
Also available:

Individual Enclosures
Max-Flex™ Operating Handle
Rear Connecting Studs
Plug-In Mounting Assemblies
Padlocking Devices

Handle Blocking Devices
Mounting Screw Kits
Back Mounting Plates
Operating Handles
Compression Connectors




(Amps x 103)

eak Lel-through Current

500
400

300

200

30

20

@» wm 03

Type CMD 800A Frame
Peak Current Curves

2 3 4 5 678910 20 30 40 50 60 7080 90100 200
ilable Short Circuit Current (RMS Symmetrical Amperes x 103)

Peak Lel-through 12t (Amp2 Sec. x 108)

100
90

Available Short Circuit Current(RMS Symmetrical Amperes x 103)

Type CMD 800A Frame
12t Curves
@ -zA(N .
1 2 3 4 5 6 .7.8.910 20 30 40 50 60 70 80 90100 200

19
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1200A Frame

The I-T-E Sentron Series 1200-amp
== frame circuit breaker, when usedin
240 volt applications, interrupts up to 65
kA in standard type circuit breakers, 100
kA in high-capacity and 200 kA in current-
limiting types.

Likeotherframesin the Sentronfamily,
the ND-frame breaker has raised the standard
for interrupting ratings. We've upgraded
the industry standard with the Sentron Ser-
iesline covering 125ampsto 1200 amps.
Andthey're all available now.

Andlike the FD, JD, LD and MD-
frames, the ND-frame is available with all
the advantages of true RMS sensingin the
optional Sensitrip Il electronic version.

A 100% rated frame also compliments
the wide choice of options available to users.

ND-frame circuit breakers provide
protection for service entrance and main
distribution feeders in switchboards. They
also protect branch andfeeder breakersin
high fault current applications, plus a myri-
ad of other applications where perform-
anceiscritical.

O
Q>®

L 4

L 4
IT-E Sentron Series 1200-amp Frame
Interrupting Breaker 240VAC 480V AC o] 250VDC
Class Type A.LR.(kA) | A.LR.( .(kA) | A.L.R.(kA)
Std. ND6 65 25 30
Hi-IC HND6 100 50 30
C.L. CND6 200 50 30

NOTE: All C-prefix breakers are non-interchangeablethe

are interchangeable trip unless otherwise designat; n-|

Sensitrip Il Solid State

L. magnetic trip designs. All other breaker frames
changeable trip by an X" in the catalog family.

g s | o,
Std. 65 50 25
Hi-IC 100 65 50
50

240VAC 480V AC 600V AC DC
X X X X
untrip X X X X
uxiliary Switch X X — X
Alarm Switch X X — X
Motor Operator X — — —
Also available:
Individual Enclosures Padlocking Devices

Max-Flex™ Operating Handle
Rear Connecting Studs
Plug-in Mounting Assemblies
Mechanical Interlock

Handle Blocking Devices

Mounting Screw Kits
Operating Handles

Compression Connectors

‘é\



‘eak Let-through Current (Amps x 10%)

Type CND 1200A Frame
Peak Current Curves

2 3 4 5 6 78910 20 30 40 50 60 7080 80100 200

Available ShortCircuitCurrent(RMS Symmetrical Amperes x 103)

(Amp2 Sec. x 108)

Peak Let-through 12t

Type CND 1200A Frame
12t Curves

1 2 3 4 5 678910 20 30

Available Short Circuit Current (RMS Symmetrical Amperes x 103)

40 50 60 7080 90100

200
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Accessories

Internal Accessories

The I-T-E Sentron package iseven more

attractive when viewed with the scope
of accessories available with our circuit
breakers. These accessories allow easy
modification of circuit breakers, without
need for a UL-qualified assembler nor the
months of lead time required to have an
accessory factory-installed.

For convenience, our UL listed acces-
soriesfor 125through 1200 ampereframes

O

Q>®

arefield-addable, easy toinstall and order.
Thisis notthe case with many accessories
from other manufacturers. And we'rethe
only manufacturer yetto offer field-addable
shunt trip, undervoltage trip, auxiliary
switch and alarm switch accessories for
the 125-ampere frame.

Internal accessories include our shunt
trip device that allows one or more circuit
breakers to be tripped at the push of a button
from a remote control point. Operating
through an auxiliary switch contact, curren
cannot be maintained on the shunt trip goi
oncethe breaker opens. The megRani
is engineered for reliability, ensur
trip coil life expectancy is very high.

70% of theline voltage).
instantaneous, andthe
cannot be reclosed

gized, musifs i
breaker cAQgbe glosed.

Si nSYQanufactures a broad line of
auxiliarys eSfpr applications requiring
remotedian.’ “off"” indication or elec-

W g. Each switch contains

efore the circuit

en and the other closed when the
baker is open, and vice-versa.

@if alarm switches offer provisions for
i diate audio or visual indication of a

tripped breaker due to overload, short circuit,
unt trip or undervoltage trip conditions.

hey are particularly useful in automated
plants where operators must be signalled
aboutchangesin the electrical distribution
system. This switch features a closed con-
tact when the circuit breaker istripped au-
tomatically. In other words, this switch
does notfunction whenthe breaker is
operated manually. Its contactis opened
whenthe circuit breaker is reset.

L 4
External Accessori
Ourfield- rnal accessories

lend exiza flERiRINity and save installa-
tiontime YFew manufacturers
offer such te line.

A e onstantly looking for ways p.s
toimprov these designs. Our newest ;
exterfalacgessory isthe Max-Flex™ han-

r which uses a single sturdy ca-
ce of typical rigid links. The cable
ible, allowingthe circuit breaker to be
ted almost anywhere at any angle,

almost any convenient surface.

The Max-Flex handle operator works
with |-T-E circuit breakers from 125to 1200
amperes continuous current, and can be
orderedinlengthsupto 20 feet. It comes
standardin 3- and 4-foot lengths.

I-T-E circuit breakers are easily adapt-
able with acomplete line of external
accessoriesincluding:
® Plug-in mounting assemblies
Mounting clips
Mounting screw kits
External operating handles
Handle blocking devices
Padlocking devices
Rear-connecting studs
Mounting plates

. m Fillerplates

® Handle extensions

& Mechanical interlocks

® Motor operators

a Compression Connectors

) AT
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~ Typical Specifications

General Specifications

|-T-E molded case circuit breakers shall be provided for the protection of all electrical
circuits.

Other makes of molded case circuit breakers will not be accepted untilapproved by
this office

Allcircuit breakers shall be listed by Underwriters Laboratories, inc., conformto
applicable requirements of NEMA Standard Publication No. AB1-1986 and meet
appropriateclassifications of Federal SpecificationsW-C 375B/Gen.

Allcircuit breakers shall have a quick-make, quick-break, over center toggle
mechanism andthe handle mechanism shall be trip-free to prevent holding contacts
closed against a shortcircuitor sustained overload. Allcircuit breaker handles shall
assume a position between "ON'" and *'OFF"’ when tripped automatically. Multi-pole
circuit breakers shall be common-trip such that an overload or shortcircuit onany
one pole will result in all poles opening simultaneously. Arc extinctioniis to be
accomplished by magnetic arcchutes. Allratings are to be clearly visible.
(Choose either thermal magnetic or solid state sensing specifications.)

Thermal Magnetic Specifications

it breaker frames 250A and
y means of solid statetripping

ipunitrating..L.ong-timedelay shall be ad-
instantaneoustrip shall beadjustablefrom
Bscontinuouscurrent setting:

ptional short-time‘pick-up trip shall be adjustable
om 3 to 10 timesthe continuous current setting:withan
adjustable short-time delay and an adjustable short-time
12tfunction.

Circuit breaker frames 800A and larger and where.indi-
cated onthe drawings shallbe-100% equipment rated.

Integral Ground Fault Option [

conductor. The instantaneous magnetic trip shall be adjustabl
the front of all circuit breakers on frame sizes 250A and abgue

miting Specifications

Main andfeeder.circuit breakers as indicated.on the draw-
ings shall be:provided with integral groundfault protec-
tion. Groundfault pickup shaltbe adjustable from 25%to
859 of circuit breaker maximum-continuous current rat-
ing; butinno case greater than:1200 amps. Groundfault
time delay shall be adjustable to6, 18 or 30cycles.

(add here for current limiting specifications)

here indicated onthe drawings, andinthe panelboard
and switchboardschedules, I-T-E Sentron Series
current-limiting circuit breakers are to be furnished.
Current-limiting circuitbreakers shall limit the let-through
12tto a value less than the 12t of one-half cycle wave of the
symmetrical prospective current without any fusible ele-
ments when operating withinits current limiting range.

Instantaneous Magnetic Trip Only Specifications

Theinterrupting rati V uit breakers shall be asindicated in the specifica-
tions shown onthe drawi e panelboard/switchboard schedules, or as shown
on the single line drawing. TRe interrupting ratings of the circuit breakers shall be at
least equalto the available short circuit current at the line terminals of the circuit
breaker and correspondtothe UL listed integrated short circuit current rating speci-

fied forthe pane|boa‘s and switchboards.

Where indicated onthe drawings-and inthecombination
motor starter/motor control center schedule, furnish
instantaneousmagnetic trip only cir¢uit breakers for mo-
tor.short circuit protection: Themagnetic trips shall be
adjustable and accessiblefrom the front of all these
circuit breakers.

Series Connected Combination Specifications

(add here for series connected
combination specifications)

breaker modifications, if any, are as specified under "'other’ such as panel-
ards, switchboards and/or motor controls.

However, the minimum interrupting ratings of circuit
breakersused as feeders and branches shall bein
accordance with prescribed UL recognized series
connected circuit breaker combinations. Alf electriCal
equipment using these UL recognized circuit breaker
combinationsshall be clearly markedindicating same.




Ordering your Sentron Series
Circuit Breakers

E ach standard|- T-E molded casecir-
cuit breaker catalog number consists
offive parts. The proper Sentron Series cir-
cuitbreakerfor a particular application
can easily be ordered by following these
steps.

Sensitrip 1l Circuit Breakers

T he continuous current function and
long time adjustment are standard on
all Sensitrip Il circuit breakers. Use the Cat-
alog Number Building diagramto create
the correct catalog number for the Sensitrip
Il circuit breaker required for a particular 4,

application.

Q>®

* For 100% rated circuit breaker, add the suffix “'H’" to the cata-
log number.

Catalog Numbering Syste

L 4
Breaker Number of Typeofbreakerin nti Special circuit
type poles thisframe size curl mp breaker identifier
{i:e.;interrupting category) raf suffix; e.g.,
Léttér designationsforpar 3 bréajer automatic
aredefinédastollows: switches
B = 40degreescentigrade
complete circuit breaker*
T AR
| ‘ molded case switch
Sensitriplil
Frame aker Type Continuous
Size Black Red Sensitrip il Current Suffix
(Ampere: La Label | Label Indicator Ratings Letter*
250 SHFD6 | SCFD6 9 150, 250 G, NT, NGT
40 SHJD6 | SCJD6 9 200, 300,400 G, NT,NGT
D6 | SHLD6 | SCLD6 9 300, 400, 500, 600 G,NT,NGT
800 SMD6 |SHMD6 | SCMD6 9 600, 700, 800 G,NT,NGT
00 SND6 | SHND6 [ SCND6 9 800, 1000, 1200 G,NT,NGT
Continuous Long
Suffix Current Time Adjustable Short | Short | Short |Ground|Ground
Letter Adjustment Delay Instantaneous| Time | Time Time Fault | Fault
Code (standard) (standard) Setting Pick-Up | Delay |I2t Pick-Up |Pick-Up| Delay
No Letter X X X
Letter-G X X X X X
Letters-NT X X X X
Letters-NGT X X X X X X
RMS Symmetrical
Ampere Rating Available Amperes Interrupting
Frame | Breaker Rating (VAC)
Rating | Type | 150 | 200 | 250 | 300 | 400 | 500 | 600 ( 700 | 800 | 1000 | 1200 | 240 | 480 | 600
SFD6 | X X 65 35 18
250 |[SHFD6 | X X 100 65 25
SCFD6 | X X 200 | 200 | 100
SJD6 X X X 65 35 25
400 [ SHJD6 X X X 100 65 35
SCJD6 X X X 200 | 150 | 100
SLD6 X X X X 65 35 25
600 | SHLD6 X X X X 100 65 35
SCLD6 X X X X 200 | 150 | 100
SMD6 X X X 65 50 25
800 |SHMD6 X X X 100 65 50
SCMD6 X X X 200 200 50
SND6 X X X 65 50 25
1200 [ SHNDé X X X 100 65 50
SCND6 X X X 200 | 100 50

25
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