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(57)  The present invention relates to an electronic
trip unit of a molded case circuit breaker and, more
specifically, to an electronic trip unit of a molded case
circuit breaker in which the electronic trip unit has an
inter-phase interference prevention function. According

to an electronic trip unit of a molded case circuit breaker

according to one embodiment of the present invention, a
magnetic field absorber surrounding a Rogowski coil is
provided in a current detection unit and prevents a mag-
netic field from spreading to an adjacent phase.
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Description
Technical Field

[0001] Thedisclosurerelatestoan electronictrip unitof
amolded case circuit breaker, and more particularly, toan
electronic trip unit of a molded case circuit breaker having
an inter-phase interference prevention function.

Background Art

[0002] In general, a molded case circuit breaker
(MCCB) is an electric device that automatically breaks
a circuitduring an electrical overload condition or a short-
circuit accident to protect the circuit and a load. The
molded case circuit breaker generally includes a terminal
unit connected to a power source or a load, a contact unit
including a fixed contact and a movable contact, and an
opening/closing mechanism unit that provides a driving
force such that the movable contact can be in mechanical
contact with the fixed contact, a trip unit that senses an
overcurrent or a short-circuit current, occurring in the
circuit, to induce a trip operation of the opening/closing
mechanism unit, an arc-extinguishing unit for extinguish-
ing an arc generated when an abnormal current is inter-
rupted, and the like.

[0003] A longitudinal sectional view of a molded case
circuit breaker according to a conventional artis shown is
FIG. 1. The molded case circuit breaker according to the
conventional art includes fixed contacts 2a and 2c and a
movable contact 2b, which constitute a contact unit pro-
vided inside an enclosure 1 made of an insulating mate-
rial to connect or disconnect a circuit through which
power is transferred from a power source to a load, an
opening/closing mechanism unit 3 that provides power
capable of rotating the movable contact 2b, an arc-ex-
tinguishing unit4 provided to extinguish an arc generated
when a fault current is interrupted, a detection mechan-
ism unit that detects an abnormal current, and the like.
Here, the detection mechanism unit may be configured
as an electronic trip unit 5.

[0004] A perspective view of the electronic trip unit 5
according to the conventional artis shown in FIG. 2. The
electronic trip unit 5 includes a trip unit stator 6 that
applies current to a current transformer (CT) 7 from the
load-side fixed contact 2c, the current transformer 7 that
transforms the applied current into low current, a current
transformer accommodating unit 8, a control unit (PCB) 9
that drives the circuit with the current transformed by the
current transformer 7, thereby operating a trip coil (not
shown) when an abnormal current occurs, and the like.
[0005] When the abnormal current occurs in a circuit
10, the electronic trip unit receives a control signal of the
control unit 9 to allows the trip coil to operate the open-
ing/closing mechanism unit 3, thereby breaking the cir-
cuit. As a breaking operation of the circuit breaker is
performed, an arcis extinguished in the arc-extinguishing
unit 4.

10

15

20

25

30

35

40

45

50

55

[0006] A block diagram of a fault current interruption
mechanism is shown in FIG. 3.

[0007] A part mainly related to a current detection
function in the electronic trip unit 5 includes a current
detection unit (signal CT) 7a, a power generation unit
(power CT) 7b, and the control unit 9.

[0008] The control unit 9 operates by being supplied
with power from the power generation unit 7b. The control
unit 9 determines occurrence of an accident by receiving
the magnitude and phase of current through the current
detection unit 7a, and breaks the circuit by operating the
opening/closing mechanism unit 3 through an operation
of the trip coil. Accordingly, the control unit 9 performs a
function of separating and interrupting a fault section
from a healthy section in the circuit.

[0009] Here, the control unit 9 measures an amount of
electricity, using the current detection unit 7a and a
voltage generation unit 7c of the electronic trip unit 5,
and then performs fault current determination, and the
like, based on the measured amount of electricity. Such
data requires high measurement accuracy so as to be
able to replace a weighting device or a measuring device
of a power system.

[0010] However, an error may occur in current mea-
surement due to inter-phase interference in the current
transformer 7.

[0011] The current transformer 7 will be described in
more detail.

[0012] Each of the current detection unit 7a and the
power generation unit 7b has a structure in which a circuit
line (any one of phases R, S. and T) of the circuit 10
passes therethrough.

[0013] The current detection unit 7a uses a Rogowskii
coil having no saturation characteristic with a small size
as shown in FIG. 4.

[0014] Incontrast, the power generation unit 7b uses a
CT using an iron core having a saturation characteristic
as shownin FIG. 5. In order to effectively use a small size
of the molded case circuit breaker, the current detection
unit 7a and the power generation unit 7b are generally
configured, as shown in FIGS. 6A and 6B, at a same
position at which the circuit line can pass therethrough, to
be arranged as shown in FIG. 7, corresponding to a
number of poles (three in the case of three phases) of
the molded case circuit breaker.

[0015] Magnitude and phases of currents of different
phases are distorted by the current flowing in each phase
within the small size of the molded case circuit breaker.
This is referred to as an inter-phase interference phe-
nomenon, and should be eliminated so as to improve
measurement accuracy.

[0016] In order to reduce the inter-phase interference
phenomenon, several items, such as uninform winding
management of the Rogowskii coil, management of start
and end points of winding of the Rogowskii coil, and
spacing of lead wires, were managed in the conventional
art. However, this had a problem that a period for man-
ufacturing a current transformer was lengthened and
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facilities were complicated, and also had a problem that
the effect of reducing the inter-phase interference phe-
nomenon was not so much.

[0017] ’Molded case circuit breaker’ disclosed in Kor-
ean Registered Utility Model No. 20-0487464 may be
referred to as a prior technical document related to the
disclosure.

Disclosure of Invention

Technical Problem

[0018] Therefore, to obviate those problems, an aspect
of the detailed description is to provide an electronic trip
unit of amolded case circuit breaker, which reduces inter-
phase interference caused by magnetic fields of adjacent
phases, thereby minimizing an error of measuring cur-
rent.

Solution to Problem

[0019] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as em-
bodied and broadly described herein, there is provided
an electronic trip unit of a molded case circuit breaker, in
which a circuit is connected from a power source to a
load, and an alternating current having a plurality of
phases flows in the circuit, the electronic trip unit includ-
ing a current transformer provided in each of the plurality
of phases to measure the alternating current, wherein the
current transformer includes a current detection unit that
measures current of any one phase in which the current
transformer is installed, and wherein a magnetic absor-
ber is provided in the current detection unit.

[0020] Here, the current transformer may further in-
clude a power generation unit in which a voltage is
generated by an induced electromotive force generated
in the one phase.

[0021] In addition, the electronic trip unit may further
include a control unit operated by power provided from
the power generation unit and breaking the circuit when it
is determined that a current signal transmitted from the
current detection unit is a fault current.

[0022] In addition, a current transformer accommoda-
tion portion having the current transformer accommo-
dated therein may be provided in a trip unit case con-
stituting an enclosure of the electronic trip unit.

[0023] In addition, a connection conductor insertion
portion in which a connection conductor connected to
the circuit is installed may be provided in the current
transformer accommodation portion.

[0024] In addition, the current detection unit may in-
clude a Rogowskii coil having a through-hole, and the
magnetic absorber may include a first magnetic absorber
surrounding the Rogowskii coil.

[0025] In addition, the current detection unit may
further include a first magnetic absorber fixing member
fixedly installed in the current transformer accommoda-
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tion portion to accommodate the Rogowskii coil therein
and having the first magnetic absorber installed on an
outside thereof.

[0026] In addition, a current transformer mounting unit
may be formed to protrude in the current transformer
accommodation portion, and a central hole fitted and
coupled to the current transformer mounting unit may
be formed in the first magnetic absorber fixing member.
[0027] In addition, the first magnetic absorber fixing
member may have a front portion and a side portion, and
the side portion may have a curved portion and a flat
portion.

[0028] Inaddition, aninner diameter of the central hole
may be formed smaller than an inner diameter of the
Rogowskii coil.

[0029] In addition, a width of the side portion of the first
magnetic absorber fixing member may be formed larger
than a width of a side portion of the Rogowskii coil.
[0030] Inaddition, the Rogowskii coil, the first magnetic
absorber fixing member, and the first magnetic absorber
may be coupled to each other by a molding method.
[0031] In addition, the power generation unit may in-
clude an iron core and a coil, and the magnetic absorber
may include a second magnetic absorber surrounding
the iron core and the coil.

[0032] In addition, the magnetic absorber may be
made of a material having a high permeability.

[0033] In addition, the magnetic absorber may be
made of permalloy or nano-crystalline.

Advantageous Effects of Invention

[0034] According to the electronic trip unit of the
molded case circuit breaker according to the disclosure,
the magnetic absorber surrounding the Rogowskii coil is
provided in the current detection unit, to prevent a mag-
netic field from spreading to an adjacent phase.

[0035] In addition, the magnetic absorber surrounding
the iron core and the coil is provided in the power gen-
eration unit, to prevent a magnetic field from spreading to
an adjacent phase.

[0036] Accordingly, a current measurement error due
to the inter-phase interference is minimized when an
abnormal current occurs in the circuit.

[0037] Inaddition, since the inter-phase interference is
prevented, the creepage distance can be decreased, so
that the entire size can be reduced.

Brief Description of Drawings

[0038]

FIG. 1 is a longitudinal sectional view of a molded
case circuit breaker according to a conventional art.
FIG. 2 is a perspective view of an electronic trip unit
applied to the molded case circuit breaker according
to the conventional art.

FIG. 3 is a block diagram of the electronic trip unit
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according to the conventional art.

FIG. 4 shows a current detection unit of the electronic
trip unit according to the conventional art.

FIGS. 5A and 5B show a power generation unit of the
electronic trip unit according to the conventional art.
FIGS. 6A and 6B show a current transformer of the
electronic trip unit according to the conventional art.
FIG. 7 shows a state in which the current transformer
is assembled and inter-phase interference occurs in
the electronic trip unit according to the conventional
art.

FIG. 8 is a longitudinal sectional view of a molded
case circuit breaker according to an embodiment of
the disclosure.

FIGS.9and 10 are perspective views of an electronic
trip unit applied to the molded case circuit breaker
according to the embodiment of the disclosure.
FIG. 11 is an exploded perspective view of FIG. 10.
FIG. 12 is a rear view of the electronic trip unit, and
shows a state in which a cover of the electronic trip
unit is removed.

FIG. 13 is a perspective view of a current transformer
applied to the electronic trip unit of the disclosure.
FIG. 14 is an exploded perspective view of a current
detection unit in FIG. 13.

FIG. 15 is an exploded perspective view of a power
generation unit in FIG. 13.

Mode for the Invention

[0039] Hereinafter, preferred embodiments of the dis-
closure will be described with reference to the accom-
panying drawings. However, this is intended to describe
the disclosure in detail to allow a person skilled in the art
to easily carry out the invention, but not to mean that the
technical concept and scope of the disclosure are limited
thereto.

[0040] The terms "members" or "portions" used herein
to refer to components are not used for any limiting
purpose and may be omitted.

[0041] An electronic trip unit of a molded case circuit
breaker according to each embodiment of the disclosure
will be described in detail with reference to the drawings.
FIG. 8 is a longitudinal sectional view of a molded case
circuit breaker according to an embodiment of the dis-
closure, FIGS. 9 and 10 are perspective views of an
electronic trip unit applied to the molded case circuit
breaker according to the embodiment of the disclosure,
and FIG. 11 is an exploded perspective view of FIG. 10.
[0042] The electronic trip unitofthe molded case circuit
breaker according to the embodiment of the disclosure is
applied to the molded case circuit breaker in which an
alternating current having a plurality of phases R, S, and
T flows to a power source P toaload L, and may include a
current transformer 300 that measures the alternating
current. The current transformer 300 includes a current
detection unit 310 that senses a current of any one phase
in which the current transformer 300 is installed among
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the plurality of phases R, S, and T; and a power genera-
tion unit 350 that generates a voltage by means of an
induced electromotive force generated in the one phase.
Magnetic absorbers 330 and 370 that absorb a magnetic
field generated in the one phase to allow the magnetic
field not to spread to another phase may be provided in
the current detection unit 310 or the power generation
unit 350.

[0043] A longitudinal sectional view of a molded case
circuit breaker 100 according to an embodiment of the
disclosure is shown in FIG. 8.

[0044] A basic configuration of the molded case circuit
breaker according to the disclosure follows a general
molded case circuit breaker.

[0045] The molded case circuit breaker includes an
enclosure 101 made of an insulating material. The en-
closure 101 accommodates and support components
therein.

[0046] A contact unit is provided inside the enclosure
101 to connect or disconnect a circuit through which
power is transferred from a power source to a load.
The contact unit includes fixed contacts 111 and 112
and a movable contact 113 in contact with or separated
from the fixed contacts 111 and 112.

[0047] An opening/closing mechanism unit 120 pro-
vided above the contact unit provides power capable of
rotating the movable contact 113.

[0048] An arc-extinguishing unit 130 is provided to
extinguish an arc generated when a fault current is inter-
rupted.

[0049] A detection and trip unit that detects an abnor-

mal current is provided. The detection and trip unit may
be configured as an electronic trip unit 200.

[0050] Here, the trip unit 200 includes a trip unit stator
198 and a connection conductor 220, which are con-
nected to the fixed contact 112, the current transformer
300 that transforms current flowing in the connection
conductor 220, and a control unit 240 operated by the
current applied from the current transformer 300 to oper-
ate the opening/closing mechanism unit 120.

[0051] A perspective view of the electronic trip unit is
shown in FIGS. 9 and 10. FIG. 9 shows the electronic trip
unit such that a rear portion thereof appears, and FIG. 10
shows the electronic trip unit such that a front portion
thereof appears. Meanwhile, an exploded perspective
view of the electronic trip unit is shown in FIG. 11.
[0052] Atrip unitcase 201 may be made of an injection
molding material. That is, the trip unit case 201 may be
configured as a mold housing.

[0053] A control unit housing 202 is provided in an
upper portion of the trip unit case 201, and a current
transformer housing 203 is provided in a lower portion of
the trip unit case 201. Here, the control unit housing 202
and the current transformer housing 203 may be inte-
grally formed. Meanwhile, a current transformer housing
cover 210 is provided in a rear portion of the trip unit case
201.

[0054] The control unit 240 is installed in the control
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unit housing 202. The control unit 240 may be configured
as a circuit board (PCB). The control unit 240 receives a
current signal from the current transformer 300.

[0055] A current transformer accommodation portion
205 having the current transformer 300 inserted therein is
formed in the current transformer housing 203. The cur-
rent transformer accommodation portion 205 occupies
most of the space of the current transformer housing 203.
The current transformer housing cover 210 covers the
current transformer accommodation portion 205. The
current transformer 300 is inserted and installed in the
current transformer accommodation portion 205. The
current transformer accommodation portion 205 is pro-
vided for each phase in the current transformer housing
203. For example, in the case of a circuit of three phases
R, S, and T, three current transformer accommodation
portions 205 of phases R, S, and T are provided in the
current transformer housing 203.

[0056] The current transformer 300 is provided to
transform current flowing in the circuit into current having
amagnitude, which can be applied to a current meter (not
shown) of the control unit 240, or the like.

[0057] Each of the current transformer 300 and the
current transformer accommodation portion 205 is pro-
vided in a number corresponding to that of phases. For
example, when the alternating current flowing in the
circuit has three phases, i.e., phases R, S, and T, three
current transformers 300 and three current transformer
accommodation portion 205 may be provided.

[0058] Isolation grooves 204 may be provided between
the respective phases in a front portion of the trip unit
case 201. Theisolation groove 204 increases a creepage
distance, thereby improving inter-phase insulation per-
formance.

[0059] Avoltage sensorinsertion groove 215 is formed
in the front portion of the trip unit case 201. A voltage
sensor (not shown) is installed in the voltage sensor
insertion groove 215. The voltage sensor senses a vol-
tage generated in the connection conductor 220 and
transfers the voltage to the control unit 240.

[0060] FIG. 12 will be additionally described. A rear
view of the electronic trip unit is shown in FIG. 12. Here,
the electronic trip unit is in a state in which the current
transformer housing cover 210 is removed. Also, the
electronic trip unit is in a state in which the power gen-
eration unit 350 of the currenttransformer 300 is removed
inthe phase S. The electronic trip unitis in a state in which
the connection conductor 220 and the current transfor-
mer 300 are removed in the phase T.

[0061] The connection conductor 220 is provided in a
center of the current transformer 300. The connection
conductor 220 connects the trip unit stator 198 connected
to the power source and a load-side terminal 199 con-
nected to the load. The current transformer 300 reduces
current flowing in the connection conductor 220 to trans-
fer the current to the control unit 240.

[0062] A connection conductor insertion portion 207 is
formed to protrude in the current transformer housing
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203. The connection conductor insertion portion 207 is
formed to extend forward and backward in a central
portion of the current transformer accommodation por-
tion 205. The connection conductor insertion portion 207
is formed in a tubular shape to have a connection con-
ductor insertion groove 208 formed therein. The connec-
tion conductor 220 is inserted and installed in the con-
nection conductor insertion groove 208. The current
transformer 300 is installed at a periphery of the connec-
tion conductor insertion portion 207.

[0063] The connection conductor insertion portion 207
is made of an insulating material. The connection con-
ductorinsertion portion 207 may be integrally formed with
the current transformer housing 203, using a same ma-
terial as the current transformer housing 203. The current
transformer 300 and the connection conductor 220 are
insulated from each other by the connection conductor
insertion portion 207.

[0064] The connection conductor 220 is installed in the
trip unit 200 to electrically connect the power source and
the load. The current flowing in the connection conductor
220 is measured by the current transformer to allow a trip
operation to be performed when an abnormal current
occurs.

[0065] A coupling groove 222 for coupling the trip unit
stator 198 or the load-side terminal 199 to the connection
conductor 220 is formed in each of both side surfaces of
the connection conductor 220.

[0066] The trip unit stator 198 is coupled to one end of
the connection conductor 220. The trip unit stator 193
connects a load-side fixed contact 112 and the load-side
terminal 199 through the connection conductor 220.
[0067] A current transformer mounting unit 230 cap-
able of fixing the current transformer 300 to the periphery
of the connection conductor insertion portion 207 is
formed in the current transformer housing 203. The cur-
rent transformer mounting unit 230 is formed to protrude
on a bottom surface of the current transformer accom-
modation portion 205. The current transformer mounting
unit 230 is entirely formed in a circular shape.

[0068] FIG. 13 is a perspective view of the current
transformer applied to the electronic trip unit of the dis-
closure, FIG. 14 is an exploded perspective view of the
current detection unit in FIG. 13, and FIG. 15 is an
exploded perspective view of the power generation unit
in FIG. 13.

[0069] The current transformer 300 includes the cur-
rentdetection unit 310 and the power generation unit 350.
[0070] The current detection unit 310 (or signal gen-
eration unit) includes a Rogowskii coil 311, a first mag-
netic absorber fixing member 320, and a first magnetic
absorber 330. The current detection unit 310 outputs a
current signal to the control unit 240.

[0071] The Rogowskii coil 311 is formed in the shape of
adonut. The Rogowskii coil 311 has a form in which a coil
is wound along an outer circumferential surface of the
donut. Alternatively, the Rogowskii coil 311 may be
formed by bending long coils standing in straight lines
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in a circular shape. Therefore, the Rogowskii coil 311 is
alsoreferred to as an air-core coil. The Rogowskii coil 311
has a small size and has no saturation characteristic,
which is advantageous.

[0072] The Rogowskii coil 311 has a central portion
formed as a hole. The connection conductor 220 is
inserted into a through-hole 313 of the Rogowskii coil
311. The Rogowskii coil 311 senses the current flowing in
the connection conductor 220.

[0073] The first magnetic absorber fixing member 320
is provided to support the first magnetic absorber 330.
The first magnetic absorber fixing member 320 allows the
first magnetic absorber 320 to be installed while being
spaced apart from the Rogowskii coil 311 at a predeter-
mined interval. The first magnetic absorber fixing mem-
ber 320 mechanically support the first magnetic absorber
330 not to be deformed.

[0074] The first magnetic absorber fixing member 320
is formed to have a size with which the first magnetic
absorber fixing member 320 can surround a periphery of
the Rogowskii coil 311. The first magnetic absorber fixing
member 320 is formed larger than a diameter of a front
portion or a width of a side portion of the Rogowskii coil
311. Therefore, a space is formed between the Rogowskii
coil 311 and the first magnetic absorber fixing member
320.

[0075] The first magnetic absorber fixing member 320
is entirely formed in a flat cylindrical shape.

[0076] The first magnetic absorber fixing member 320
has a front portion 321 and has a side portion 322
including a curved portion 323 and a flat portion 324.
[0077] A central hole 325 is formed in a central portion
of the front portion 321 of the first magnetic absorber
fixing member 320. The central hole 325 occupies most
of the region of the front portion 321. Here, the central
hole 325 is fitted and coupled to the current transformer
mounting unit 230.

[0078] A width of the front portion 321 of the first
magnetic absorber fixing member 320 except the central
hole 325 is formed larger than a thickness of the Ro-
gowskii coil 311, and a width of the side portion 322 of the
first magnetic absorber fixing member 320 is formed
larger than the width of the side portion of the Rogowskii
coil 311. Therefore, the first magnetic absorber fixing
member 320 completely covers the Rogowskii coil 311
at the front and side thereof.

[0079] Aninner diameter of the central hole 325 of the
first magnetic absorber fixing member 320 is formed
smaller than an inner diameter of the Rogowskii coil
311. Therefore, when the central hole 325 of the first
magnetic absorber fixing member 320 is fitted to the
current transformer mounting unit 230 of the current
transformer accommodation portion 205, the Rogowskii
coil 311 is arranged in the current transformer accom-
modation unit 205 while being spaced apart from the
central hole 325 at a predetermined interval.

[0080] An opening groove 326 is formed in the flat
portion 234 of the side portion 322. The opening groove
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326 is provided to prevent interference with peripheral
components.

[0081] A working groove 327 formed to be inclined in
aninner circumferential surface of the curved portion 323
of the side portion 322 is provided in a portion of the
curved portion 323. A worker may adjust a position of the
Rogowskii coil 311 through the working groove 327 in a
state in which components of the current detection unit
310 are temporarily assembled while being accommo-
dated in the current transformer accommodation portion
205.

[0082] The first magnetic absorber fixing member 320
has an open rear surface, to accommodate the Rogows-
kii coil 311.

[0083] The first magnetic absorber 330 has open front
and rear surfaces. Therefore, the first magnetic absorber
330is formed in the shape of a tube having a short length.
The first magnetic absorber 330 has a curved portion 333
and a flat portion 334, which correspond to the shape of
the side portion 322 of the first magnetic absorber fixing
member 320. The first magnetic absorber 330 covers the
side portion of the Rogowskii coil 311.

[0084] The first magnetic absorber 330 is formed to
surround the first magnetic absorber fixing member 320.
Since the Rogowskii coil 311 is inserted into the first
magnetic absorber fixing member 320, the first magnetic
absorber 330 absorbs a magnetic field generated in the
Rogowskii coil 311 by surrounding the Rogowskii coil
311.

[0085] The magnetic absorbers 330 and 370 use a
material having a high permeability. That is, a material
capable of absorbing well a magnetic field generated at
the periphery of the Rogowskii coil 311 is used as the
material of the magnetic absorbers. In electromagnetics,
the permeability is a value indicating how much a medium
is magnetized in a given magnetic field. The general
symbol of the permeability is Greek letter n, and the
international unit is henry per meter (H/m).

[0086] That a material having a high permeability is
used as the material of the magnetic absorbers 330 and
370 means as follows.

[0087] First, this means that the magnetic absorbers
330 and 370 are easily magnetized. That is, this means
that magnetic induction is well generated and magnetic
flux density is high.

[0088] Second, this means that much magnetic energy
is stored. That is, this means that magnetic energy sto-
rage capacity is large.

[0089] Third, this means that magnetic flux flows well.
That is, the magnetic field flows well in the magnetic
absorbers.

[0090] By such effects, the magnetic field generated in
the Rogowskii coil 311 is absorbed by the first magnetic
absorber 330 not to spread to the outside. Accordingly,
the magnetic field has no influence on an adjacent phase.
[0091] Permalloy or nano-crystalline may be used as
the material having a high permeability. The permalloy is
an alloy composed of about 80% nickel and 20% iron, and
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is a magnetic material having very high permeability and
low loss of magnetic hysteresis. The nano-crystalline has
an excellent permeability as compared with the permal-
loy but is easily fragile, which requires caution in the use
of the nano-crystalline.

[0092] The current detection unit 310 includes the
Rogowskii coil 311, the first magnetic absorber fixing
member 320, and the first magnetic absorber 330, which
is as described above. The Rogowskii coil 311, the first
magnetic absorber fixing member 320, and the first mag-
netic absorber 330 is coupled to each other by a molding
method. For example, the Rogowskii coil 311, the first
magnetic absorber fixing member 320, and the first mag-
netic absorber 330 are solidified by injecting a molding
liquid such as epoxy resin in a state in which the Ro-
gowskii coil 311, the first magnetic absorber fixing mem-
ber 320, and the first magnetic absorber 330 are inserted
into the current transformer accommodation portion 205
and are temporarily assembled.

[0093] A portion of the central hole 325 of the first
magnetic absorber fixing member 320 is fitted and
coupled to the current transformer mounting unit 230 in
the current transformer accommodation portion 205.
[0094] The first magnetic absorber 330 is fitted to an
outer circumferential surface of the first magnetic absor-
ber fixing member 320, and the Rogowskii coil 311 is
inserted into the first magnetic absorber fixing member
320.

[0095] The power generation unit 350 allows current to
be generated by aninduced electromotive force of aniron
core 351, and the control nit 240 is driven by power using
the current. Also, the power generation unit 350 normally
allows current to be generated by the induced electro-
motive force, and the generated current serves as a
power source that enables the control unit 240 to be
normally driven.

[0096] The power generation unit 350 includes the iron
core 351, a coil 360, and a second magnetic absorber
370.

[0097] A coldrolled oriented silicon steel sheet may be
used as a material of the iron core 351. A plurality of
silicon steel sheets are assembled as a plurality of layers,
using a lap bonding method. The assembled steel sheets
are wound by an insulation tape having excellent thermal
and mechanical characteristics, and anticorrosive coat-
ing processing for iron core surface protection is per-
formed on the steel sheets.

[0098] A hollow portion 352 is formed in a central
portion of the iron core 351 such that the connection
conductor 220 and the connection conductor insertion
portion 207 are inserted therein.

[0099] The coil 360 is formed on a portion of the iron
core 351. Current is generated in the coil 360 by electro-
magnetic induction.

[0100] When a rated current (hundreds of amperes)
flows in a small size of the molded case circuit breaker, a
magnetic field is generated at a periphery of the circuit
line of each phase, and the output of the current detection

10

15

20

25

30

35

40

45

50

55

unit 310 of another phase is distorted.

[0101] The inter-phase interference that distorts a sig-
nal of another phase due to the magnetic field as de-
scribed above has bad influence on measurement accu-
racy of the molded case circuit breaker. Therefore, when
a high-accuracy measurement function is implemented
in the molded case circuit breaker, it is required to mini-
mize the inter-phase interference.

[0102] The second magnetic absorber 370 is provided
such that influence caused by the magnetic field gener-
ated at a periphery of the power generation unit 350 has
no influence on an adjacent phase.

[0103] The second magnetic absorber 370 isformedin
a shape capable of surrounding side portions of the iron
core 351 and the coil 360.

[0104] The second magnetic absorber 370 follows the
features and configuration of the first magnetic absorber
330. The second magnetic absorber 370 may be made of
a same material as the first magnetic absorber 330.
[0105] The control unit 240 is operated by power pro-
vided from the power generation unit 350. The control unit
240 breaks the circuit by operating the trip coil (not sown)
when it is determined that current transferred from the
current detection unit 310 is an abnormal current.
[0106] According to the electronic trip unit of the
molded case circuit breaker according to the embodi-
ment of the disclosure, the magnetic absorber surround-
ing the Rogowskii coil is provided in the current detection
unit, to prevent a magnetic field from spreading to an
adjacent phase.

[0107] In addition, the magnetic absorber surrounding
the iron core and the coil is provided in the power gen-
eration unit, to prevent a magnetic field from spreading to
an adjacent phase.

[0108] Accordingly, a current measurement error due
to the inter-phase interference is minimized when an
abnormal current occurs in the circuit.

[0109] Inaddition, since the inter-phase interference is
prevented, the creepage distance can be decreased, so
that the entire size can be reduced.

[0110] The embodiments described above are embo-
diments implementing the disclosure, and it will be ap-
parentto those skilled in this art that various changes and
modifications may be made thereto without departing
from the gist of the disclosure. Accordingly, it should be
noted that the embodiments disclosed in the disclosure
are only illustrative and not limitative to the concept of the
disclosure, and the scope of the concept of the invention
is not limited by those embodiments. In other words, the
scope protected by the disclosure should be construed
by the accompanying claims, and all the technical con-
cept in the equivalent scope of the invention should be
construed to be included in the scope of the right of the
disclosure.

[Explanation of Symbols]

[0111]
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100:
200:
205:
220:
240:
300:
310:
311:
320:
330:
350:
351:
360:
370:

semiconductor circuit breaker
electronic trip unit

current transformer accommodation portion
connection conductor

control unit

current transformer

current detection unit

Rogowskii coil

first magnetic absorber fixing member
first magnetic absorber

power generation unit

iron core

coil

second magnetic absorber

Claims

An electronic trip unit of a molded case circuit break-
er, in which a circuit is connected from a power
source to a load, and an alternating current having
a plurality of phases flows in the circuit, the electronic
trip unit comprising:

a current transformer provided in each of the
plurality of phases to measure the alternating
current,

wherein the current transformer comprises a
current detection unit that measures current of
any one phase in which the current transformer
is installed, and

wherein a magnetic absorber is provided in the
current detection unit.

The electronic trip unit of claim 1, wherein the current
transformer further comprises a power generation
unit in which a voltage is generated by an induced
electromotive force generated in the one phase.

The electronic trip unit of claim 2, further comprising
a control unit operated by power provided from the
power generation unit and breaking the circuit when
itis determined that a current signal transmitted from
the current detection unit is a fault current.

The electronic trip unit of claim 1, wherein a current
transformer accommodation portion having the cur-
rent transformer accommodated therein is provided
in a trip unit case constituting an enclosure of the
electronic trip unit.

The electronic trip unit of claim 4, wherein a connec-
tion conductor insertion portion in which a connec-
tion conductor connected to the circuit is installed is
provided in the current transformer accommodation
portion.

The electronic trip unit of claim 4, wherein the current
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10.

1.

12.

13.

14.

15.

detection unit comprises a Rogowskii coil having a
through-hole, and

wherein the magnetic absorber comprises a first
magnetic absorber surrounding the Rogowskii coil.

The electronic trip unit of claim 6, wherein the current
detection unit further comprises a first magnetic
absorber fixing member fixedly installed in the cur-
rent transformer accommodation portion to accom-
modate the Rogowskii coil therein and having the
first magnetic absorber installed on an outside there-
of.

The electronic trip unit of claim 7, wherein a current
transformer mounting unit is formed to protrude in
the current transformer accommodation portion, and
a central hole fitted and coupled to the current trans-
former mounting unit is formed in the first magnetic
absorber fixing member.

The electronic trip unit of claim 7, wherein the first
magnetic absorber fixing member has a front portion
and a side portion, and the side portion has a curved
portion and a flat portion.

The electronic trip unit of claim 8, wherein an inner
diameter of the central hole is formed smaller than an
inner diameter of the Rogowskii coil.

The electronic trip unit of claim 9, wherein a width of
the side portion of the first magnetic absorber fixing
member is formed larger than a width of a side
portion of the Rogowskii coil.

The electronic trip unit of claim 7, wherein the Ro-
gowskii coil, the first magnetic absorber fixing mem-
ber, and the first magnetic absorber are coupled to
each other by a molding method.

The electronic trip unit of claim 2, wherein the power
generation unit comprises an iron core and a coil,
and
wherein the magnetic absorber comprises a second
magnetic absorber surrounding the iron core and the
coil.

The electronic trip unit of claim 1, wherein the mag-
netic absorber is made of a material having a high
permeability.

The electronic trip unit of claim 14, wherein the
magnetic absorber is made of permalloy or nano-
crystalline.
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