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Evolving Electrical Systems 

Result in Higher Fault Currents 

E lectrical engineers agree that the aver-
age electrical system has changed 

a great deal in the past few decades. In 
many cases, industrial users and utilities 
are using fewer, larger, lower-impedance 
transformers in an effort to achieve greater 
system efficiencies. A byproduct of this 
system evolution has been a significant 
increase in average fault current levels. 

In fact, it is no longer unusual for an 
electrical system to have extremely high 
available short circuit currents-up to 
200,000 RMS symmetrical amperes. Mak
ing changes in an electrical distribution 
system for expansion, modernization or 
whatever reason, may lead to increased 
short circuit current availability. 

Because average potential fault levels 
are higher, circuit breakers need higher 
than average interrupting ratings. 

1-T-E Sentron Series molded case circuit 
breakers set a new industry standard in cir
cuit protection. They provide some of the 
highest interrupting ratings on the market. 
And they're available now, covering 15 to 
1200 amperes in standard, high-capacity 
and current-limiting in both electrome
chanical and solid state type breakers. 

Other manufacturers have talked 
about them, but it took Siemens engineer
ing know-how for 1-T-E electrical products 
to deliver these higher interrupting ratings 
in one complete family. 

Maybe that's because we are the 
unsurpassed leader in circuit breaker 
technology. We have the experience. Since 
first manufacturing circuit breakers based 
on the inverse time element principle in 
1888, we've pushed circuit breaker tech
nology to its limits. 

As a division of Siemens Energy & 
Automation, our technical knowledge con
tinues to pace the industry. ''Blow-apart'' 
contact technology used in the Sentron 
Series was patented by our engineers and 
has been employed in 1-T-E E-frame and 
F-frame circuit breakers since 1975. 

In 1980, we introduced Sentron, a line 
of !useless current-limiting circuit breakers. 
These breakers incorporated special inter
rupters, based on the "blow-apart" princi
ple, but refined for ultra-high interrupting 
abilities. 

This design led to Sentron Series, an 
entire family of breakers that incorporate 

current-limiting technology to achieve 
higher interrupting ratings. 

Sentron marks a major step in develop
ing a circuit breaker especially for today's 
electrical environment. These circuit 
breakers meet the requirements of modern 
construction technology by virtue of their 
higher protective levels and their enhanced 
application flexibility. 

The Power Lab at our Product De
velopment Center in Atlanta houses the in
dustry's most highly advanced testing and 
instrumentation capabilities for short cir
cuit 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 equipment is 
the core of any commercial or industrial 
complex. The circuit breaker is an integral 
component of that equipment. It must be 
reliable. 

And the circuit breaker is the heart of 
many Siemens products. Perhaps this is 
the key to our expertise. It must satisfy our 
own rigid requirements to provide essential 
protection in switchboards, panel boards, 
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 understand the 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 
for the modern distribution system. 
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Color Label Code 

Sentron Series circuit breakers are easily 
recognized by their distinctive appearance. 

An all new labeling scheme utilizes 
color-coding as a visual indication of the 
interrupting category of each circuit 
breaker. 

These colors and their corresponding 
interrupting categories are as follows: 
• Blue-Standard interrupting capacity 
• Black-High-Capacity 
• Red-Current-Limiting 

Overview 

Sentron Series circuit 
breakers provide higher in
terrupting ratings for appli
cations rang1ng from 15 to 
1 200 amperes continuous 
current. 
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l.:r-E Circuit Breaker Technology 

The 1-T-E circuit breaker technology has 
a heritage of leadership that can be 

traced to 1888, when Henry Cutter founded 
Cutter Electrical Manufacturing Company 
and introduced circuit breakers based on 
the inverse time element principle. Cutter 
went on to develop the first shock-proof 
circuit breaker for the U.S. Navy in 1917, 
esta blishing a reputation for inventive 
design. 

We continued to 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 1-T-E technology didn't stop progress
ing there. 

More recent innovations have included 
the Sentron breaker, a fuseless, 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 
design led to further refinement of 1-T-E 
" blow-apart" technology. 

The result was an optimized ''blow
apart'' contact design with which we were 
a ble to achieve much higher standard in
terrupting ratings. And establish a new in
dustry benchmark with the Sent ron family. 

Other highly advanced innovations in 
the 1-T- E product line include Sensitrip Ill® 
digital circuit breakers, which provide true 
RMS sensing capa bility for the highest 
degree of accuracy yet. The electronics of 
Sensitrip Ill allows shaping of a circuit 
breaker's performance curve to meet virtu
ally any system requirement, and yet retain 
the thermal-magnetic breaker's a bility to 
react to true RMS currents on the system. 

Backed by the development resources 
of a state-of-the-art power la boratory, 1-T-E 
products lead the industry. It's not surpris
ing that we now offer standard circuit 
breakers capable of safeguarding distri
bution systems from extremely high fault 
currents. Sentron Series molded case cir
cuit breakers are available today for all 
applications. 

State-of-the-art Technology 

Applied in Sentron Series 

Sentron Series molded case circuit 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. 

In these circuit breakers, contacts 
which carry current are arranged so as to 
create opposing magnetic fields. The contact 
arms-one stationary and one moveable
are positioned closely to one another. As 
the fault current rises, magnetic repulsion 
forces the contacts to separate. This forced 
separation immediately esta blishes an arc. 
The arc acts as a major source of current 
impedance, restricting fault energy to lower 
levels for fast extinguishing in the arc 
chamber. 

The single-pivot design allows the 
moveable contact to separate completely 
from the stationary one without restrictions
even before the mechanism unlatches to trip 
the circuit breaker. In other words, with 
Sent ron Series, the ' ' blow-apart'' contacts 
open first and then the mechanism trips. 
This design allows clearing of the fault 
faster than previous generations of circuit 
breakers. 

A short circuit forces the contacts to 
separate quickly. The higher the fault cur
rent, the faster this action occurs, clearing 
the circuit to give optimum protection for 
sensitive electrical components. 

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 on the ' ' blow-apart'' contact 
principle, but in the 125 through 600 am
pere frames have an extra pair of current
limiting contacts that feature two moveable 
arms. By virtue of their dual-pivot design, 
these contacts separate even more quickly 
under high fault current conditions. 

Again, the current is traveling in opposite 
directions through the contact arms, creating 
a state of magnetic repulsion. As the current 

Single-Pivot 

Dual-Pivot 

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

0 

0 
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increases, a strong magnetic force is gen
erated around the contact arms. At a 
prescribed value, the repulsion force over
comes the contact-closing pressure. An 
arc develops between the contacts and 
introduces high impedance into the faulted 
circuit. All of this action occurs in millisec
onds to limit the let-through current. Energy 
let-through is so slight that optimum pro-

tection is provided for downstream 
components. 

1-T-E Sentron current-limiting circuit 
breakers have been proven in field applica
tions since 1980. Today, interrupting ratings 
are even higher to protect against short cir
cuit currents to 200,000 RMS symmetrical 
amperes. 

Cut-away illustration of 
a Sent ron Series current
limiting circuit breaker 
Incorporating both the 
single-pivot and dual-pivot 
"blow-apart" contacts. 
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Traditional Circuit Breaker 

The typical time-current 
curve for a Sent ron Series 
circuit breaker (represented 
at left) is different than that 
for a traditional circuit break
er (above). With Sentron 
Series, high fault currents 
result in faster instantaneous 
operation. 

I n general, time current characteristic 
curves represent the time-current 

relationship of circuit breakers based on 
the inverse time principle. Here we use them 
to illustrate the fast operation of Sentron 
Series circuit breakers. 

Section 1 . The sloping band curves 
show the time delay required for the circuit 
breaker to trip due to an overload. These 
minimum and maximum sloping curves 
represent the boundaries of. the calibration 
limits established by manufacturing toler
ances and meet Underwriters Laborato
ries requirements. For a given current, 
at rated ambient temperature, a circuit 
breaker will clear the circuit automatically 
at some total time within the maximum and 
minimum values. 

Section 2. The sharp break and vertical 
lines on the graph represent instantaneous 
tripping due to very high overloads or 
short circuits and indicate the speed with 
which these breakers operate. 

Time current curves for Sentron circuit 
breakers are similar to those of traditional 
thermal-magnetic circuit breakers. But be
cause these breakers employ 1-T-E "blow 
apart'' contacts, high fault currents result 
in even faster instantaneous clearing oper
ation. The time-current relationship of Sen
tron breakers is now the standard for 
speed of interruption among molded case 
circuit breakers. The significance of this 
technology is clear: better protection. 

In their current-limiting range of opera
tion, Sentron circuit breakers trip so quickly 
that energy let-through will always be less 
than the let-through energy of a V2-cycle 
wave of the symmetrical prospective current. 
That means optimum protection for other 
electrical components located downstream. 

Built-in trip-free mechanisms ensure 
that 1-T-E circuit breakers cannot be held 
closed against a fault. And the common 
trip bar prevents single-phasing by open
ing all phases when a fault occurs on any 
one phase. 

Time Current Curves 

Digital Electronics Allow 

Shaping of Time Current Curves 

For the ultimate in application flexibility, 
Sentron Series with Sensitrip electro Ric 
tripping incorporate solid state capabilities 
that allow even more precise control of 
overload current. These breakers actually 
accept a programmed time current char
acteristic curve that will meet any protec
tive requirements. 

These circuit breakers offer adjustable 
settings for such functions as continuous 
current, instantaneous trip points, short
time delay pickup, ground fault pickups 
and ground fault time delays. That means 
superior repeatable accuracy, adjustability 
and precision. 

True RMS sensing, the ability to 
measure the actual shape of the current 
waveform, ensures that the Sensitrip Ill 
line will perform reliably, time and time 
again. Our digital circuit breakers have 
proven performance in using this ability to 
bring trip/don't trip margins closer than 
ever before. 

A microcomputer in our digital circuit 
breakers senses true RMS current by sam
pling the current waveform 41.7 times per 
cycle. It "reads" this data and compares it 
to what has been pre-programmed into 
the circuit breaker's operating logic. Once 
this data is acquired, the microcomputer 
informs the circuit breaker when to trip. 

The true RMS ability of Sensitrip Ill helps 
ensure that nuisance tripping is 
minimized. 

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

Invest in flexibility. No longer do chang
ing system requirements mean ordering 
and replacing interchangeable trip units. 
The trip current adjustments of Sensitrip Ill 
are as easy as turning a knob. 
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The New Standard in Circuit Breakers 

A s electrical systems expand, so must 
the abilities of the modern molded case 

circuit breaker. At Siemens we're answering 
needs of the modern distribution system 
with the 1-T-E Sentron Series circuit breakers. 

Using "blow-apart" technology 
patented by our engineers to achieve the 
highest interrupting ratings available, 
Sent ron Series circuit breakers are ideal 
for use in today's high fault current 
environment. 

In most cases, these circuit breakers 
are physically interchangeable with our 
present breaker line. In all cases, Sentron 
circuit breakers provide significantly 
higher interrupting ratings. 

For example, the 125-ampere frame 
in our previous standard line has an inter
rupting rating of 25 kA at 240 volts. Our 
Sentron Series circuit breaker in the same 
frame size is rated 65 kA at 240 volts, an 
increase of 260% over the previous 
generation. 

In the Sentron high-capacity line, a 
125-ampere frame circuit breaker will inter
rupt 100 kA at 240 volts at a price that is only 
a fraction more than its standard counter
part. And because all 125-amp frames meet 
the U L requirement for true current limita
tion, Siemens believes it's the best circuit 
protection value available. 

We're setting new industry standards 
with increased interrupting ability. Yet be
cause all Sent ron Series circuit breakers 
through 600 amperes will physically fit 
existing panel boards and switchboards, 
they are installed without any modification 
of the existing electrical distribution 
system.* 

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

Every 1-T-E molded case circuit breaker 
is engineered for high performance, accur
acy and repeatability to meet all protection 
requirements. And our advanced research 
and testing capabilities ensure perfor
mance reliability. 

*Always be sure that the apparatus in which the 

breaker is installed has a rating equivalent to 

that of the breaker. 

Adapting Sent ron Series 

Circuit Breakers 

The 1-T-E Sentron Series circuit breakers 
offer further application flexibility 

through the convenience of field-addable 
external accessories. Field-addable external 
accessories include handle operators, 
handle blocking devices, handle extensions 
and padlocking devices, among others. 

For many auxiliary devices, Siemens 
is the only manufacturer that offers UL listed 
field-addable accessories to adapt a breaker 
as small as the 125-amp frame. These 
accessories include shunt trips, u ndervol
tage trips, auxiliary switches and/or alarm 
switches. All accessories are available sin
gly or in combinations to meet design 
requirements. 

We also offer a wide range of individ
ual enclosures for protection from various 
environments. 

Many other special applications such 
as 50°C calibration, DC interruption rat
ings, and use on 400 Hz systems can also 
be addressed easily with Sentron Series 
circuit breakers. 
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Sent ron Series circuit break
ers boast major increases in 
interrupting ratings, yet re
main physically interchange
able with previous 1-T-E 
circuit breaker generations. 
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Current Limiting Breakers 

The 1-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 1 200 ampere breakers 
do not utilize the extra set of contacts). 
We first incorporated extra current-limiting 
contacts into 1-T-E circuit breakers intro
duced in 1980. Refining this technology 
has led to 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 higher the fault current. the faster and 
more effective the repulsion. 

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

Today's electrical distribution systems 
tend to have higher available fault current
as high as 200,000 RMS symmetrical am
peres in some commercial and industrial 
distribution systems. That's a very significant 
change from previous system levels. Sent ron 
circuit breakers limit that energy, subjecting 
an electrical system to less thermal and 
magnetic stress, and protecting downstream 
equipment from excessively high currents. 

Sentron Series current-limiting circuit 
breakers CONTROL fault currents in every 
frame size. 

A New Approach to System Design 

Using Sentron Series current-limiting circuit 
breakers can reduce the likelihood of equip
ment damage or personnel harm caused by 
high fault current. Without the inconvenience 
of fuses-like stocking and replacing. Plus 
we assure repeatability and safety from the 
danger of single-phasing. 

Sentron current-limiting breakers limit 
the let-through energy seen beyond their 
point of use in an electrical distribution sys
tem. Because 1-T-E current-limiting breakers 
limit let-through energy, it is possible to use 
lesser rated breakers downstream. Without 
risking components to the adverse effects 
of that energy. 

U L listed series connected circuit 
breaker combinations are making specifica
tion of systems which employ current-limiting 
circuit breakers easier and faster than 
ever. And designing an electrical system 
to take advantage of series connected 
components saves money. 

At the Siemens Product Development 
Center, we've invested a great deal of time 
and research into series-tested combina
tions. For convenience, we can supply 
information on how to apply series breaker 
combinations to realize cost savings in the 
design of a particular distribution system 
with 1-T-E products. c 
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Available 
12tEnergy 

Profile of current-limiting 
segment of Sent ron Series. 
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125AFrame 

The 1-T-E Sentron 125-amp frame cir
- cuit breaker protects systems from 
fault currents up to 65 kA at 240 volts. Our 
high-capacity type breakers protect up to 
100 kA; and current-limiting breakers up to 
200 kA. 

Plus 1-T-E EO-frame circuit breakers 
offer flexibility through field-addable shunt 
trip, undervoltage trip, auxiliary switch and 
alarm switch accessories-an industry 
exclusive in this frame size. With 1-T-E cir
cuit breakers, the options are unlimited. 

All Sentron EO-frame circuit breakers 
exhibit current-limiting capabilities. Select
ing the amount of protection needed, in all 
ratings, means gaining the benefits of cur
rent limitation. And taking advantage of 
series-tested combinations allows optimum 
protection at an economical price. 

EO-frame breakers are a standard for 
commercial, industrial and OEM applica
tions. Their advanced characteristics 
make them uniquely suited for applica
tions in panel boards, switchboards, motor 
control centers and other key distribution 
products. 

NOTE: All E-frame and C-prefix breakers are non-interchangeable thermal-magnetic trip designs. 

Accessories 

U ndervoltage Trip 

ShuntTrip 

Auxiliary Switch 

Alarm Switch 

Motor Operator 

Also available: 

Individual Enclosures 
Max-Flex'" Operating Handle 
Rear Connecting Studs 
Plug-In Mounting Assemblies 
Mechanical Interlock 

X 

X 

X 

X 

X 

X X 

X X 

X 

X 

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

X 

X 

X 

X 
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250AFrame 

The 1-T-E Sentron 250-amp frame circuit 
- breakers interrupt fault currents as high 
as 65 kA at 240 volts in standard type circuit 
breakers, 100 kA in high-capacity types 
and 200 kA in our current-limiting line. 

The Sent ron FD-frame breaker has no 
equal in features and overall ratings. Plus 
we consistently exceed the others in 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. 

And since the Sentron Series FD-frame 
is the only 250-amp frame breaker availa
ble in an optional electronic trip version, 
users have the widest possible choice of 
protection. 

1-T-E Sentron Series 250-amp Frame 

Interrupting Breaker 240VAC 480VAC 600VAC 250VDC 
Class Type A.I.R. (kA) A.I.R.(kA) A.I.R. (kA) A.I.R. (kA) 

Std. FXD6 65 35 18 30 

Std. FD6 65 35 18 30 

Hi-IC HFD6 100 65 25 30 

C.L. CFD6 200 200 1 00 30 

NOTE: All C-prefix breakers are non-interchangeable thermal-magnetic trip designs. All other breaker frames 
are interchangea ble trip unless otherwise desiqnated as non-interchangeable trip by an "X'' in the catalog family. 

Sensitrip Ill Solid State 

Interrupting 
Class 

Std. SFD6 

Hi-IC SHFD6 

C.L. SCFD6 

Accessories 

Undervoltage Trip 

Auxiliary Switch 

Alarm Switch 

Motor Operator 

Also available: 

Individual Enclosures 
Max Flex Operating Handle 
Rear Connecting Studs 
Handle Blocking Devices 

240VAC 
A.I.R.(kA) 

65 

100 

200 

X 
X 

X 

X 

X 

480VAC 600VAC 
A.I.R.(kA) A.I.R. (kA) 

35 18 

65 25 

200 100 

X X X 
X X X 

X X 

X X 

Handle Extensions 
Mounting Screw Kits 
Operating Handles 
Compression Connectors 
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400AFrame 

The 1-T-E Sentron 400-amp frame cir
- cuit breaker provides protection up to 
65 kA in standard type frames, 100 kA with 
high-capacity frames and 200 kA in the 
current-limiting line when used in 240 volt 
applications. 

With its higher interrupting capacities, 
this frame 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. 
Sentron circuit breakers deliver real value. 

J D-frame circuit breakers provide pro
tection for motor control centers, bus plugs, 
power panel boards and switchboards, as 
well as machine tool and resistance welder 
control panels, just to name a few. 

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

1-T-E Sentron Series 400-amp Frame 

Interrupting Breaker 240VAC 480VAC 600VAC 250VDC 
Class Type A.I.R. (kA) A.I.R. (kA) A.I.R. (kA) A. I.A. (kA) 

Std. JXD2 65 - - 30 

Std. JXD6 65 35 25 30 

Std. JD6 65 35 25 30 

Hi-IC HJD6 100 65 35 30 

C.L. CJD6 200 150 100 30 

NOTE: All C-prefix breakers are non-interchangeable thermal-magnetic tnp designs. All other breaker frames 
are interchangeable trip unless otherwise designated as non-Interchangeable tnp by an "X" in the catalog family. 

Sensitrip I l l  Solid State 

Interrupting 
Class 

Std. SJD6 

Hi-IC SHJD6 

C.L. SCJD6 

Accessories 

Undervoltage Trip 

Shunt Trip 

Auxiliary Switch 

Alarm Switch 

Motor Operator 

Also available: 

Individual Enclosures 
Max-Flex'" Operating Handle 
Rear Connecting Studs 
Plug-In Mounting Assemblies 
Mechanical Interlock 
Padlocking Devices 

65 

1 00 

200 

X 

X 

X 

X 

X 

35 

65 

150 

X X 

X X 

X 

X 

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

25 

35 

100 

X 

X 

X 

X 
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600AFrame 

The 1-T-E Sentron 600-amp frame circuit 
- breaker, when used in 240 volt applica
tions, interrupts fault currents up to 65 kA in 
standard type, 100 kA 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 panel boards 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. 

l.:r-E Sentron Series 600-amp Frame 

Interrupting Breaker 240VAC 480VAC 600VAC 250VDC 
Class Type A.LR.(kA) A.I.R. (kA) A.LR. (kA) A.I.R. (kA) 

Std. LXD6 65 35 25 30 

Std. LD6 65 35 25 30 

Hi-IC HLD6 100 65 35 30 

C.L. CLD6 200 150 100 30 

NOTE: All C-prefix breakers are non-interchangeable thermal-magnetiC trip designs. All other breaker frames 
are interchangeable trip unless otherwise designated as non-interchangeable trip by an "X" in the catalog family. 

Sensitrip Ill Solid State 

Interrupting Breaker 
Class Type 

Std. SLD6 

Hi-IC SHLD6 

C.L. SCLD6 

Accessories 

Undervoltage Trip 

ShuntTrip 

Auxiliary Switch 

Alarm Switch 

Motor Operator 

Also available: 

Individual Enclosures 
Max-Flex'" Operating Handle 
Rear Connecting Studs 
Plug-In Mounting Assemblies 
Mechanical Interlock 
Padlocking Devices 

240VAC 
A.LR. (kA) 

65 

100 

200 

X 

X 

X 

X 

X 

480VAC 600VAC 
A.LR.(kA) A.LR. (kA) 

35 

65 

150 

X X 

X X 

X 

X 

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

25 

35 

100 

X 

X 

X 

X 
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BOOAFrame 

When used in 240 volt applications, the 
- 1-T-E Sentron 800-amp frame circuit 
breaker provides coverage up to 65 kA in 
standard type circuit breakers, 100 kA in 
high-capacity types and 200 kA in the 
current-limiting line. 

Some of our competitors do not even 
offer an 800-amp frame. They require using 
a more expensive 1200-amp continuous 
current circuit breaker to cover applications 
between 600 and 800 amperes. 1-T-E circuit 
breakers can meet needs to the amp. 

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

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

l.:f..E Sentron Series 800-amp Frame 

Interrupting Breaker 240VAC 480VAC 600VAC 250VDC 
Class Type A.I.R. (kA) A.I.R.(kA) A.I.R.(kA) A.I.R. (kA) 

Std. MD6 65 50 25 30 

Hi-IC HMD6 100 65 50 30 

C.L. CMD6 200 100 50 30 

NOTE: All C-prefix breakers are non-interchangeable thermal-magnetic trip designs. All other breaker frames 
are interchangeable trip unless otherwise designated as non-interchangeable trip by an "X" 1n the catalog family. 

Sensitrip Ill Solid State 

Interrupting Breaker 
Class Type 

Std. SMD6 

Hi-IC SHMD6 

C.L. SCMD6 

Accessories 

Also available: 

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

65 

100 

200 

50 

65 

100 

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

25 

50 

50 #' 
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1200AFrame 

The 1-T-E Sentron Series 1200-amp 
- frame circuit breaker, when used in 
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. 

Like other frames in the Sentron family, 
the NO-frame breaker has raised the standard 
for interrupting ratings. We've upgraded 
the industry standard with the Sentron Ser
ies line covering 125 amps to 1200 amps. 
And they're all available now. 

And like the FD, JD, LD and MD
frames, the N 0-frame is available with all 
the advantages of true RMS sensing in the 
optional Sensitrip Ill electronic version. 

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

NO-frame circuit breakers provide 
protection for service entrance and main 
distribution feeders in switchboards. They 
also protect branch and feeder breakers in 
high fault current applications, plus a myri
ad of other applications where perform
ance is critical. 

1-T-E Sentron Series 1200-amp Frame 

Interrupting Breaker 240VAC 480VAC 600VAC 250VDC 
Class Type A.I.R. (kA) A.I.R. (kA) A.I.R. (kA) A.I.R. (kA) 

Std. ND6 65 50 25 30 

Hi-IC HND6 100 65 50 30 

C.L. CND6 200 100 50 30 

NOTE: All C-prefix breakers are non-interchangeable thermal-magnetic trip designs. All other breaker frames 
are interchangeable trip unless otherwise designated as non-interchangeable trip by an "X" in the catalog fam1ly. 

Sensitrip Ill Solid State 

Interrupting 
Class 

Std. SND6 

Hi-IC SHND6 

C.L. SCND6 

Accessories 

Undervoltage Trip 

rip 

Auxiliary Switch 

Alarm 

Motor Operator 

Also available: 

Individual Enclosures 
Max-Flex'" Operating Handle 
Rear Connecting Studs 
Plug-In Mounting Assemblies 
Mechanical Interlock 

65 

100 

200 

X 

X 

X 

50 

65 

100 

X X 

X X 

X 

X 

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

25 

50 

50 

X 

X 

X 

X 

-"""' 
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Accessories 

Internal Accessories 

The 1-T-E Sentron package is even 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
sories for 125 through 1200 ampere frames 

are field-addable, easy to install and order. 
This is not the case with many accessories 
from other manufacturers. And we're the 
only manufacturer yet to 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, current 
can not be maintained on the shunt trip coi I 
once the breaker opens. The mechanism 
is engineered for reliability, ensuring that 
trip coil life expectancy is very high. 

The 1-T-E undervoltage trip automat
ically opens a circuit breaker when voltage 
drops to a predetermined value (35% to 
70% of the line voltage). The operation is 
instantaneous, and the circuit breaker 
cannot be reclosed until the voltage 
returns to 85% of line voltage. The under
voltage trip, which is continuously ener
gized, must be operating before the circuit 
breaker can be closed. 

Siemens manufactures a broad line of 
auxiliary switches for applications requiring 
remote "on" and "off" indication or elec
trical interlocking. Each switch contains 
two contacts having a common connection. 
One is open and the other closed when the 
circuit breaker is open, and vice-versa. 

Our alarm switches offer provisions for 
immediate audio or visual indication of a 
tripped breaker due to overload, short circuit, 
shunt trip or undervoltage trip conditions. 
They are particularly useful in automated 
plants where operators must be signalled 
about changes in the electrical distribution 
system. This switch features a closed con
tact when the circuit breaker is tripped au
tomatically. In other words, this switch 
does not function when the breaker is 
operated manually. Its contact is opened 
when the circuit breaker is reset. 

External Accessories 

0 ur field-addable external accessories 
lend extra flexibility and save installa

tion time and money. Few manufacturers 
offer such a complete line. 

And we are constantly looking for ways 
to improve on these designs. Our newest 
external accessory is the Max-Flex'" han
dle operator which uses a single sturdy ca
ble in place of typical rigid links. The cable 
is flexible, allowing the circuit breaker to be 
mounted almost anywhere at any angle, 
on almost any convenient surface. 

The Max-Flex handle operator works 
with 1-T-E circuit breakers from 125 to 1200 
amperes continuous current, and can be 
ordered in lengths up to 20 feet. It comes 
standard in 3- and 4-foot lengths. 

1-T-E circuit breakers are easily adapt
able with a complete line of external 
accessories including: 
• Plug-in mounting assemblies 
• Mounting clips 
• Mounting screw kits 
• External operating handles 
• Handle blocking devices 
• Padlocking devices 
• Rear-connecting studs 
• Mounting plates 
• Filler plates 
• Handle extensions 
• Mechanical interlocks 
• Motor operators 
• Compression Connectors 

�·· 
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Typical Specifications 

24 General Specifications 

1-T-E molded case c1rcu1t breakers shall be provided for the protection of all electrical 
circuits. 

Other makes of molded case circuit breakers will not be accepted until approved by 
this office. 

All circuit breakers shall be listed by Underwriters Laboratories, Inc., conform to 
applicable requirements of NEMA Standard Publication No. AB1-1986 and meet 
appropriate classifications of Federal Specifications W-C 3758/Gen. 

All circuit breakers shall have a quick-make, quick-break, over center toggle 
mechanism and the handle mechanism shall be trip-free to prevent holding contacts 
closed against a short circuit or sustained overload All circuit breaker handles shall 
assume a posit1on between " ON" and "OFF" when tripped automatically. Multi-pole 
circuit breakers shall be common-trip such that an overload or short circuit on any 
one pole will result in all poles opening simultaneously. Arc extinction is to be 
accomplished by magnetic arc chutes. All ratings are to be clearly visible 
(Choose either thermal magnetic or solid state sensing specifications.) 

Thermal Magnetic Specifications 

Automatic operation of all circuit breakers shall be obtained by means of thermal 
magnetic tripping devices located in each pole providing inverse time delay and 
instantaneous circuit protection. Circuit breakers shall be calibrated to carry 100% 
rated current in a 40 degrees centigrade environment. Circuit breakers shall be com
pensating in that, as the ambient temperature increases over 40 degrees centigrade, 
the circuit breaker automatically derates itself so as to better protect its associated 
conductor. The instantaneous magnetic trip shall be adjustable and accessible from 
the front of all c�rcuit breakers on frame sizes 250A and above. 

Current Limiting Specifications 

Solid State Sensing Specifications 

Solid state sensing shall measure true RMS current with 
capability to measure through to the 21st harmonic. Au
tomat ic operation of all circuit breaker frames 250A and 
larger shall be obtained by means of solid state tripping 
elements providing inverse time delay and (instantane
ous) or (short-t ime delay) circuit protection. 

Continuous current rating shall be adjustable from 20% 
to 1000/o of trip unit rating . Long-time delay shall be ad
justable. The instantaneous trip shall be adjustable from 
3 to 10 times continuous current setting. 

The optional short-time pick-up trip shall be adjustable 
from 3 to 10 times the continuous current setting with an 
adjustable short-time delay and an adjustable short-time 
12t function. 

Circuit breaker frames 800A and larger and where indi
cated on the drawings shall be 100% equipment rated. 

Integral Ground Fault Option 

Main and feeder circuit breakers as indicated on the draw
ings shall be provided with integral ground fault protec
tion. Ground fault pickup shall be adjustable from 250/b to 
85% of circuit breaker maximum continuous current rat
ing, but in no case greater than 1200 amps. Ground fault 
time delay shall be adjustable to 6, 18 or 30 cycles. 

(add here for current lim1tmg spectfications) 
Where indicated on the drawings, and in the panel board 
and switchboard schedules, 1-T -E Sent ron Series 
current-limiting circuit breakers are to be furnished. 
Current-limiting circuit breakers shall limit the let-through 
12t to a value less than the 12t of one-half cycle wave of the 
symmetrical prospective current without any fusible ele
ments when operating within its current limiting range. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

____________________________________ j 
(add here for mstantaneous magnetiC trip only specifJcations) 

The Interrupting ratings of the circuit breakers shall be as indicated in the specifica
tions shown on the drawings in the panelboard/switchboard schedules, or as shown 
on the single line drawing. The interrupting ratings of the circuit breakers shall be at 
least equal to the available short circuit current at the line terminals of the circuit 
breaker and correspond to the UL listed integrated short circuit current rating speci
fied for the panel boards and switchboards. 

CircUit breaker modifications, if any, are as specified under "other" such as panel
boards, switchboards and/or motor controls. 

Instantaneous Magnetic Trip Only Specifications 

Where indicated on the drawings and in the combination 
motor starter/motor control center schedule, furnish 
instantaneous magnetic trip only circuit breakers for mo
tor short circuit protection. The magnetic trips shall be 
adjustable and accessible from the front of all these 
circuit breakers. 

Series Connected Combination Specifications 

However, the minimum interrupting ratings of circuit 
breakers used as feeders and branches shall be in 
accordance with prescribed UL recognized series 
connected circuit breaker combinations. All electrical 
equipment using these UL recognized circuit breaker 
combinations shall be clearly marked indicating same. 

0 
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Ordering your Sentron Series 

Circuit Breakers 

E ach standard 1-T-E molded case cir-
cuit breaker catalog number consists 

of five parts. The proper Sentron Series cir
cuit breaker for a particular application 
can easily be ordered by following these 
steps: 

Sensitrip I l l  Circuit Breakers 

T he continuous current function and 
long time adjustment are standard on 

all Sensitrip Ill circuit breakers. Use the Cat
alog Number Building diagram to create 
the correct catalog number for the Sensitrip 
Ill circuit breaker required for a particular 
application. 

· For 100% rated C1rcu1t breaker, add the suff1x ' H ' '  to the cata
log number. 

Breaker 
type 

Sensitrip I l l  

Number of 
poles 

Catalog Numbering System 

Typeofbreakerln 
this frame ala 

(i.e., lnte!TI$ptlng category) 
Letter designations for part 3 

are defined as follows: 

B = 40 degrees centigrade 
complete circuit breaker* 

M = 50 degrees centigrade 
complete c�rcwt breaker 

F = frame 

T = trip unit calibrated for 
40 degrees centigrade 

W = trip unit calibrated for 
50 degrees centigrade 

S = molded case switch 

Continuous 
current ampere 

rating of 
circuit breaker 

Special circuit 
breaker identifier 

suffix; e.g., 
automatic 
switches 

Frame Breaker Type Continuous 
Size Blue Black Red Sensitrip Ill Current Suffix 

(Amperes) Label Label Label Indicator Ratings Letter* 

250 SFD6 SHFD6 SCFD6 9 1 50, 250 G, NT, NGT 

400 SJD6 SHJD6 SCJD6 9 200 , 300, 400 G, NT, NGT 

600 SLD6 SHLD6 SCLD6 9 300 , 400, 500, 600 G, NT, NGT 

800 S M D6 SHMD6 SCMD6 9 600, 700, 800 G , NT, NGT 

1 200 SND6 SHND6 SCND6 9 800, 1 000, 1 200 G, NT, NGT 

Continuous Long I 
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 12t Pick-Up Pick-Up Delay 

No letter X X X 

Letter - G  X X X X X 

Letters - NT X X X X X X 

Letters - NGT X X 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 1 200 240 480 600 
SFD6 X X 65 35 1 8  

250 SHFD6 X X 1 00 65 25 
SCFD6 X X 200 200 1 00 

SJD6 X X X 65 35 25 
400 SHJD6 X X X 1 00 65 35 

SCJD6 X X X 200 1 50 1 00 

SLD6 X X X X 65 35 25 
600 SHLD6 X X X X 1 00 65 35 

SCLD6 X X X X 200 1 50 1 00 

SMD6 X X X 65 50 25 
BOO SHMD6 X X X 1 00 65 50 

SCMD6 X X X 200 200 50 
SND6 X X X 65 50 25 

1 200 SH ND6 X X X 1 00 65 50 
SCND6 X X X 200 1 00 50 

25 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SIEMENS 

Sales Offices 

Siemens Energy 
& Automation, Inc. 
1-T-E Circuit Protection Division 
3333 State Bridge Rd. 
Alpharetta, GA 30201 

For more i nformatio n ,  contact your 1-T-E Electrical Products distributor or your locai i-T-E sales office listed below 

Alabama Florida Iowa 
Birmingham Ft. Lauderdale Davenport 
(205) 879-7000 (305) 484-3888 (319) 359-1357 
Mobile Fort Myers Des Moines 
(205) 928·0822 (813) 656-3605 (515) 280-1614 

Jacksonville 
Alaska (904) 396-3214 Kansas 
Anchorage Miami Kansas City 
(907) 346-2489 (305) 592-4106 (913) 491-3114 

Orlando Wichita Arizona (305) 894-7771 (316) 942-1409 
Phoenix Tallahassee 
(602) 944-7900 

(904) 386·8926 
Kentucky 
Louisville Arkansas Tampa (502) 426-4647 

Little Rock (813) 886·2551 

(501 )  224·9595 West Palm Louisiana 
Beach Baton Rouge 

California (305) 683-5185 (504) 293-6874 
Fresno New Orleans 
(209} 264-501 8 Georgia 

(504) 885-3622 
Los Angeles Atlanta 

Shreveport 
(404) 458-4353 (714) 979-6600 (318) 424-0720 

Sacramento Macon 

(916) 447·0273 (912) 743-8994 Maine 
San Diego Savannah Portland 
(619) 569-801 5  (912) 897·5049 (207) 772·0021 
San Francisco 

Hawaii Masaachusetts (415) 786-9240 Honolulu Boston Stockton 
(209) 4 78-9596 

(808} 533-7135 (617) 470-3660 
Braintree 

Colorado 
Idaho (617) 848-5770 
Boise 

Denver 
(208) 342·6852 

Worcester 
(300) 694-3770 (617) 792-4566 
Colorado Springs Illinois Michigan (303} 597-6500 Chicago 
Ft. Collins (312) 519-4320 

Detroit 

(303) 223-2712 (313) 358-2470 
Peoria 

Grand Rapids 
Connecticut 

(309) 688-8729 
(616) 247-7611 

Wallingford Indiana 
(203) 265-5003 Evansville 

Minnesota 
Minneapolis 

(812) 422·9176 (612) 835·1560 Fort Wayne 
(219) 744-0440 
Indianapolis 
(317) 788-5500 
Roseland 
(219) 277·7040 
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Mississippi 
Jackson 
(601) 982-2274 

Missouri 
Kansas City 
(913) 491-3114 
St. Louis 
(314) 567-3900 

Montana 
Big Fork 
(406) 837·5092 

Nebraska 
Omaha 
(402) 397-1940 

New Hampshire 
Manchester 
(603) 623·6264 

New Jersey 
Totowa 
(201) 890-1260 

New Mexico 
Albuquerque 
(505) 881·1611 

New York 
Buffalo 
(716) 834·3815 
Long Island 
(516) 484·3490 
New York 
(201) 890·1260 
Syracuse 
(315) 446-8660 

North Carolina 
Charlotte 
(704) 372·9540 
Greensboro 
(919) 373-1849 
Raleigh 
(919) 782-3365 

North Dakota 
Bismarck 
(701) 258-9555 
Fargo 
(701) 293-7709 

Ohio 
Cincinnati 
(513) 793-3880 
Cleveland 
(216) 642-0701 
Columbus 
(614) 766·2204 
Dayton 
{513) 298-2289 
Toledo 
(419) 865-8823 

Oklahoma 
Oklahoma City 
(405) 943-9156 
Tulsa 
(918) 665-1806 

Oregon 
Eugene 
(503) 683·2111 
Portland 
(503) 684-3750 

PennsylVania 
Philadelphia 
(215) 825·5300 
Pittsburgh 
(412) 257·0090 

Rhode Island 
.Providence 
(401) 272-2888 

South Carolina 
Columbia 
(803) 254·7095 
Greenville 
(803) 288-3490 

lnternatlonai-TLX: 8220241TEINTL UF 

Tennnsee 
ChaUanooga 
(615) 267-7412 
Johnson City 
(615) 282-:0!718 
Knoxville 
(615) 690-5172 
Memphis 
(901) 761-2123 
Nashvi lle 
(615) 367-9403 

Texas 
Austin 
(512) 443-7822 
Beaumont 
(409) 835-7634 
Dallas 
(214) 247-0606 
Fort WOrth 
(817) 735-1947 
Houston 
(713) 681-4900 
Lubbock 
(806) 793-2377 
McAllen 
(512) 687-2072 
San Antonio 
(512) 824·7421 

Utah 
Salt Lake City 
(801) 521-4159 

Virginia 
Richmond 
(804) 288-8311 
Roanoke 
(703) 982-2776 
Virginia Beach 
(804) 481-2440 

Waahfngton 
Seattle 
(206) 828-6600 
Spokane 
(509) 325-2582 

Washington, DC 
(301) 459-2044 

Wisconsin 
Milwaukee 
(414) 258·8535 
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