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CIRCUIT INTERRUPTER WITH GROUND
FAULT CURRENT TRANSFORMER

BACKGROUND

Field

[0001] The disclosed concept relates generally to circuit
interrupters, and in particular, to circuit interrupters with
ground fault current transformers.

Background Information

[0002] Circuit interrupters, such as for example and with-
out limitation, circuit breakers, are typically used to protect
electrical circuitry from damage due to an overcurrent
condition, such as an overload condition, a short circuit, or
another fault condition, such as an arc fault or a ground fault.
Circuit breakers typically include separable contacts. The
separable contacts may be operated either manually by way
of an operator handle or automatically in response to a
detected fault condition. Typically, such circuit breakers
include an operating mechanism, which is designed to
rapidly open the separable contacts, and a trip mechanism,
such as a trip unit, which senses a number of fault conditions
to trip the breaker automatically. Upon sensing a fault
condition, the trip unit trips the operating mechanism to a
trip state, which moves the separable contacts to their open
position. One type of fault condition is a ground fault.
Ground faults are generally detected by comparing currents
flowing through two conductors in a circuit breaker.
[0003] Single pole circuit breakers have a line conductor
and a neutral conductor. Single pole circuit breakers are
often used in residential and commercial applications to
power 120 Vac loads. In single pole circuit breakers, ground
faults are usually sensed by comparing currents flowing
through the line and neutral conductors. 2-pole circuit break-
ers (sometimes also referred to as double-pole circuit break-
ers) are often used in residential and commercial applica-
tions to power 240 Vac loads. Many 2-pole circuit breakers
utilize two line conductors to provide power to a load. 2-pole
circuit breakers generally have their poles arranged side-by-
side.

[0004] In order to provide a ground fault detection capa-
bility to a 2-pole circuit breaker, the current in the line
conductors should be compared with each other. While a
ground fault capability is desirable in 2-pole circuit breakers,
minimizing the size and cost of 2-pole circuit breakers is
also desirable.

[0005] There is room for improvement in circuit interrupt-
ers such as 2-pole circuit breakers.

SUMMARY

[0006] These needs and others are met by embodiments of
the disclosed concept in which a circuit interrupter includes
a ground fault circuit interrupter having an oblong shape,
being disposed around first and second line conductors, and
being structured to sense a ground fault current.

[0007] In accordance with one aspect of the disclosed
concept, a circuit interrupter comprises: a first line conduc-
tor; a second line conductor; separable contacts; an operat-
ing mechanism structured to trip open the separable con-
tacts; a trip circuit structured to cause the operating
mechanism to trip open the separable contacts; a ground
fault current transformer having an oblong shape and being
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disposed around the first and second line conductors,
wherein the ground fault current transformer is structured to
sense a ground fault current from current flowing through
the first and second line conductors; and a processor struc-
tured to detect a ground fault based on the ground fault
current sensed by the ground fault current transformer and to
output a signal to cause the trip circuit to cause the operating
mechanism to trip open the separable contacts in response to
detecting the ground fault.

[0008] In accordance with another aspect of the disclosed
concept, a circuit interrupter comprises: a first line conduc-
tor; a second line conductor; separable contacts; an operat-
ing mechanism structured to trip open the separable con-
tacts; a trip circuit structured to cause the operating
mechanism to trip open the separable contacts; a ground
fault current transformer having a first winding and a second
winding and being disposed around the first and second line
conductors, wherein the ground fault current transformer is
structured to sense a ground fault current from current
flowing through the first and second line conductors using
the first winding; and a processor structured to detect a
ground fault based on an output of the first winding and to
output a signal to cause the trip circuit to cause the operating
mechanism to trip open the separable contacts in response to
detecting the ground fault, and wherein the processor is
structured to, and wherein the processor is structured to use
the second winding to perform a ground fault test.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A full understanding of the disclosed concept can
be gained from the following description of the preferred
embodiments when read in conjunction with the accompa-
nying drawings in which:

[0010] FIG. 1 is a schematic diagram of a circuit inter-
rupter in accordance with an example embodiment of the
disclosed concept;

[0011] FIG. 2 is front view of a ground fault current
transformer in accordance with an example embodiment of
the disclosed concept;

[0012] FIG. 3 is an isometric view of the ground fault
current transformer of FIG. 3;

[0013] FIG. 4 is a side view of the ground fault current
transformer of FIG. 2

[0014] FIG. 5 is a circuit diagram of a sensing circuit and
test circuit in accordance with an example embodiment of
the disclosed concept;

[0015] FIG. 6 is an isometric view of a circuit interrupter
in accordance with an example embodiment of the disclosed
concept; and

[0016] FIG. 7 is a side view of a circuit interrupter in
accordance with an example embodiment of the disclosed
concept.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] Directional phrases used herein, such as, for
example, left, right, front, back, top, bottom and derivatives
thereof, relate to the orientation of the elements shown in the
drawings and are not limiting upon the claims unless
expressly recited therein.



US 2019/0097409 Al

[0018] As employed herein, the statement that two or
more parts are “coupled” together shall mean that the parts
are joined together either directly or joined through one or
more intermediate parts.

[0019] As employed herein, the term “processor” shall
mean a programmable analog and/or digital device that can
store, retrieve, and process data; a microprocessor; a micro-
controller; a microcomputer; a central processing unit; or
any suitable processing device or apparatus.

[0020] FIG. 1 is a schematic diagram of a circuit inter-
rupter 10 in accordance with an example embodiment of the
disclosed concept. The circuit interrupter 10 is structured to
be electrically connected on a protected circuit between a
power source 1 and a load 2. Power from the power source
1 is conducted through the circuit interrupter 10 via first and
second line conductors 12,14 (denoted as LINE1 and LINE2
in FIG. 1).

[0021] The circuit interrupter 10 includes separable con-
tacts 16. The separable contacts 16 are disposed along the
line conductors 12,14 and tripping open the separable con-
tacts 16 stops current from flowing through the line con-
ductors 12,14 from the power source 1 to the load 2. The
circuit interrupter 10 further includes an operating mecha-
nism 18. The operating mechanism 18 is structured to trip
open the separable contacts 16. For example and without
limitation, the operating mechanism 18 may include one or
more arms that pull the separable contacts 16 apart when the
operating mechanism 18 is activated. The circuit interrupter
10 further includes a trip circuit 20. The trip circuit 20 is
structured to cause the operating mechanism 18 to trip open
the separable contacts 16. In some example embodiments of
the disclosed concept, the trip circuit 20 is structured to
receive a trip signal, and, in response to receiving the trip
signal, the trip circuit 20 causes the operating mechanism 18
to trip open the separable contacts 16. For example and
without limitation, the trip circuit 20 may include a silicon
controlled rectifier (SCR) and a solenoid electrically con-
nected in series between the line conductors 12,14. The trip
circuit may receive the trip signal at the gate of the SCR,
which causes the SCR to turn on and allow current to flow
through the solenoid and cause the solenoid to actuate.
Actuation of the solenoid may interact with and release a
latch or other component of the operating mechanism 18 to
cause the operating mechanism 18 to activate and cause the
separable contacts 16 to trip open.

[0022] The circuit interrupter 10 further includes a pro-
cessor 22. The processor 22 is structured to detect faults in
the power flowing through the circuit interrupter 10 based on
outputs of one or more sensors (e.g., without limitation,
ground fault current transformer 24) or other devices. The
processor 22 is also structured to output the trip signal to the
trip circuit 20 in response to detecting a fault. In some
example embodiments of the disclosed concept, the proces-
sor 22 may also initiate one or more types of self-tests of the
circuit interrupter 10. In some example embodiments of the
disclosed concept, the processor 22 may be included in an
electronic trip unit of the circuit interrupter 10.

[0023] The processor 22 may include an associated
memory. The memory may be included in the processor 22
or as a separate component. The processor 22 may be, for
example and without limitation, a microprocessor, a micro-
controller, or some other suitable processing device or
circuitry, that interfaces with the memory or another suitable
memory. The memory may be any of one or more of a
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variety of types of internal and/or external storage media
such as, without limitation, RAM, ROM, EPROM(s),
EEPROM(s), FLASH, and the like that provide a storage
register, i.e., a machine readable medium, for data storage
such as in the fashion of an internal storage area of a
computer, and can be volatile memory or nonvolatile
memory. The memory may also store one or more routines
that the processor 22 is structured to execute to implement
its functions.

[0024] The circuit interrupter 10 further includes a ground
fault current transformer 24. The ground fault current trans-
former 24 is disposed around the first and second line
conductors 12,14 such that it can detect a ground fault
current based on the currents flowing through the first and
second line conductors 12,14. For example, a difference in
the magnitude of currents flowing through the first and
second line conductors 12,14 is indicative of a ground fault
current.

[0025] FIG. 2 is a front view of the ground fault current
transformer 24 in accordance with an example embodiment
of the disclosed concept. FIG. 3 is an isometric view of the
ground fault current transformer 24 in accordance with an
example embodiment of the disclosed concept. FIG. 4 is a
side view of the ground fault current transformer 24 in
accordance with an example embodiment of the disclosed
concept. Referring to FIGS. 2, 3, and 4, the ground fault
current transformer 24 has an oblong shape. That is, the
ground fault current transformer 24 has an elongated shape,
rather than a circular shape.

[0026] The ground fault current transformer 24 has an
outer length OL, an outer width OW and a thickness T. In
some example embodiments of the disclosed concept, the
thickness T is within a range of about 7 mm to about 8 mm.
The thickness T of the ground fault current transformer 24
should remain within this range in order to avoid issues with
saturation. In some example embodiments of the disclosed
concept, the thickness T is about 7.5 mm.

[0027] The outer length OL and the outer width OW are
the extents of the outside of the ground fault current trans-
former 24. The ground fault current transformer 24 also
includes an opening. The first and second line conductors
12,14 pass through the opening. The ground fault current
transformer 24 has an inner length IL. and an inner width I[W
which define the extents of the opening. In some example
embodiments of the disclosed concept, the outer length OL
is greater than the outer width OW. For example, the outer
length OL may be about 48.5 mm and the outer width OW
may be about 17 mm. In some example embodiments of the
disclosed concept, the inner length IL is about 36.5 mm and
the inner width IW is about 5 mm. While dimensions of an
example ground fault current transformer 24 are described
herein, it will be appreciated by those having ordinary skill
in the art that the dimensions of the ground fault current
transformer 24 may be varied without departing from the
scope of the disclosed concept.

[0028] In some example embodiments of the disclosed
concept, the first and second line conductors 12,14 may be
busbars. The first and second line conductors 12,14 may also
be disposed side-by-side, as shown for example in FIG. 2. A
side-by-side arrangement of the first and second line con-
ductors 12,14 is an arrangement that may be found in 2-pole
circuit breaker. As shown in FIG. 2, the oblong shape of the
ground fault current transformer 24 facilitates the ground
fault current transformer 24 being able to be disposed
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around both of the first and second line conductors 12,14.
Additionally, the oblong shape of the ground fault current
transformer 24 limits its size so that it can fit in a smaller
space and take up less volume in the circuit interrupter 10.
[0029] In some example embodiments of the disclosed
concept, the ground fault current transformer 24 includes
first and second windings 26,28 wound around a core 25 of
the ground fault current transformer 24. The ground fault
current transformer 24 also includes a first connection 30
(e.g., two wires) structured to facilitate electrical connection
to the first winding 26 and a second connection (e.g., two
wires) structured to facilitate electrical connection to the
second winding 28.

[0030] The core 25 has a perimeter. As used herein, the
perimeter of the core 25 is the path around the core 25
transverse with respect to an individual turn of a winding.
For example, the first winding 26 has a first number of turns
spread along a first portion of the perimeter of the core 25
and the second winding 28 has second number of turns
spread along a second portion of the perimeter of the core
25. The first and second portions may overlap. In some
example embodiments of the disclosed concept, the first
portion of the perimeter of the core 25 that the turns of the
first winding 26 are spread along is a majority of the
perimeter of the core 25. In some example embodiments of
the disclosed concept, the second portion of the perimeter of
the core 25 that the turns of the second winding 28 are spread
along is less than a majority of the core 25. The second
portion of the perimeter of the core 25 may be in an area
proximate one of the first and second line conductors 12,14.
[0031] In some example embodiments of the disclosed
concept, the first winding 26 has a first number of turns and
the second winding 28 has a second number of turns. The
first number of turns may be at least 80 times the second
number of turns. In some example embodiments of the
disclosed concept, the first number of turns is at least 100
times the second number of turns. In an example embodi-
ment of the disclosed concept, the first winding 26 has 1000
turns and the second winding 28 has 10 turns.

[0032] Referring back to FIG. 1, the circuit interrupter 10
further includes a sensing circuit 34 and a test circuit 38. The
sensing circuit 34 is electrically coupled between the first
winding 26 of the ground fault current transformer 24 and
the processor 22. The test circuit 38 is electrically coupled
between the second winding 28 of the ground fault current
transformer 24 and the processor 22. The sensing circuit 34
is structured to condition the ground fault current sensed by
the ground fault current transformer 24 for input to the
processor. For example and without limitation, the sensing
circuit 34 may convert the sensed ground fault current to a
voltage of a suitable level for input to the processor 22. The
test circuit 38 is structured to facilitate a self-test initiated by
the processor 22. For example and without limitation, the
test circuit 38 may amplify a test waveform output by the
processor 22 and provide the amplified test waveform to the
second winding 28.

[0033] FIG. 5 is a circuit diagram of the sensing circuit 34
and test circuit 38 in accordance with an example embodi-
ment of the disclosed concept. As shown in FIG. 5, the
sensing circuit 34 is electrically coupled to the first winding
26 via the first connection 30. The sensing circuit 34
includes resistor R2 that converts the ground fault current
sensed by the first winding 26 to a voltage. The sensing
circuit 34 also includes an amplifier circuit including opera-
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tional amplifier Ul that amplifies the voltage. In some
example embodiments of the disclosed concept, the ampli-
fier circuit has a gain of about 41.6. However, it will be
appreciated that other gains may be employed without
departing from the scope of the disclosed concept. The
sensing circuit 34 outputs a signal GF to the processor 22.
The signal GF is signal that is proportional to the ground
fault current sensed by the first winding 26. The processor 22
is structured to detect whether a ground fault is present based
on the signal GF.

[0034] The sensing circuit 34 further includes resistors R1,
R3, R4, R5, R6, and R7, capacitors C1, C2, and C3, and
diodes D1 and D2 arranged as shown in FIG. 5. While FIG.
5 illustrates one example of an arrangement of circuit
components, it will be appreciated by those having ordinary
skill in the art that different circuit components and/or a
different arrangement of circuit components may be
employed in the sensing circuit 34 without departing from
the scope of the disclosed concept.

[0035] The test circuit 38 is electrically coupled to the
second winding 28 via the second connection 32. The
processor 22 is structured to output a self-test signal GF_T-
EST and a self-test enable signal GF_ENABLE. The self-
test signal GF_TEST may be a square wave signal. In some
example embodiments of the disclosed concept, the self-test
signal GF_TEST is a square wave signal having a voltage
that alternates between about OV and about 3.3V. However,
it will be appreciated by those having ordinary skill in the art
that the self-test signal GF_TEST may have other magni-
tudes or forms without departing from the scope of the
disclosed concept. In some example embodiments of the
disclosed concept, the self-test enable signal GF_ENABLE
is a positive voltage (e.g., without limitation 3.3V).

[0036] The self-test enable signal GF_ENABLE is applied
to a gate of transistor Q1 and is effective to turn on transistor
Q1. Transistor Q1 is electrically connected between one of
the second electrical connections 32 and ground. Turning on
transistor Q1 effectively electrically connects one of the
electrical connections 32 to ground. The self-test signal
GF_TEST is applied to an amplifier circuit including opera-
tional amplifier U2. The amplifier circuit amplifies the
self-test signal GF_TEST. For example, in some embodi-
ments, the output of the amplifier circuit is an amplified
square wave signal having a voltage that alternates between
-12V and 12V. When the self-test enable signal GF_EN-
ABLE and the self-test signal GF_TEST are both active, the
output of the amplifier circuit (e.g., without limitation, a
-12V-12V square-wave signal) is applied to the second
winding 28.

[0037] During a self-test initiated by the processor 22, the
signal applied to the second winding 28 (e.g., without
limitation, an amplified square-wave signal output by the
amplifier circuit) is sensed by the first winding 26. More-
over, the current sensed by the first winding 26 is based on
the ratio of the number of turns of the first winding 26 to the
number of turns of the second winding 28. For example,
when first winding 26 has 100 times the number of turns of
the second winding 28, the first winding 26 will sense a
current that is 100 times the current induced by the signal
applied to the second winding 28. The self-test tests that
ability of the circuit interrupter 10 to sense a ground fault
current. During the self-test, the signal applied to the second
winding 28 simulates a ground fault current. If the processor
22 is able to detect the current sensed by the first winding 26
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during the self-test, the self-test is successfully. Problems
with the ground fault current transformer 24, the sensing
circuit 34, or the processor 22 could prevent the processor 22
from detecting the current sensed by the first winding 26
during the self-test. So if the processor 22 is unable to detect
the current sensed by the first winding 26 during the self-
test, it indicates that the circuit interrupter 10 has failed the
self-test. Providing the first winding 26 and the second
winding 28 along with the associated circuitry to detect
ground fault currents and self-tests allows the circuit inter-
rupter 10 to detect ground faults and perform self-tests with
the use of the single ground fault circuit interrupter 24.

[0038] Referring back to FIG. 1, the circuit interrupter 10
includes first and second line terminals 13,15. The first line
terminal 13 is electrically connected to the first line con-
ductor 12 and the second line terminal 15 is electrically
connected to the second line conductor 15. The first and
second line terminals 13,15 are structured to electrically
connect the circuit interrupter 10 to the power source 1. Any
suitable type of terminals may be employed as the first and
second line terminals 13,15. In some example embodiments
of the disclosed concept, screw terminals are employed as
the first and second line terminals 13,15. In some example
embodiments of the disclosed concept, the ground fault
current transformer 24 is disposed around the first and
second line conductors 12,14 at a portion of the first and
second line conductors 12,14 that are respectively electri-
cally connected between the first and second line terminals
13,15 and the separable contacts 16.

[0039] FIG. 6 is an isometric view of the circuit interrupter
10 in accordance with an example embodiment of the
disclosed concept and FIG. 7 is a side view of the circuit
interrupter 10 in accordance with an example embodiment
of the disclosed concept. In some example embodiments of
the disclosed concept, the circuit interrupter 10 is a 2-pole
circuit breaker. The circuit interrupter 10 shown in FIG. 6 is
a 2-pole circuit breaker. In some example embodiments of
the disclosed concept, the circuit interrupter 10 includes a
housing large enough to provide space for accessories in
addition to the 2-pole circuit breaker functionality. For
example and without limitation, the circuit interrupter 10
may provide metering and other functionality using com-
ponents within its housing.

[0040] In the example embodiment shown in FIGS. 6 and
7, the first and second line conductors 12,14 are busbars. The
ground fault current transformer 24 is disposed around the
first and second line conductors 12,14 at a portion between
the first and second line terminals 13,15 and the separable
contacts 16. As shown in FIGS. 6 and 7, the space within the
circuit interrupter 10 is limited. The oblong shape of the
ground fault current transformer 24 allows it to take up
minimal space and fit in the circuit interrupter 10 at a
location near the first and second line terminals 13,15. In
some example embodiments of the disclosed concept, the
circuit interrupter 10 is rated for a maximum current of 50
A per pole. However, it will be appreciated by those having
ordinary skill in the art that different maximum rated cur-
rents may be employed without departing from the scope of
the disclosed concept.

[0041] The circuit interrupter 10 in the example embodi-
ment of FIGS. 6 and 7 shows one potential application of the
disclosed concept. However, it will be appreciated by those
having ordinary skill in the art that the disclosed concept
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may be applied to different types of circuit interrupters
without departing from the scope of the disclosed concept.
[0042] While specific embodiments of the disclosed con-
cept have been described in detail, it will be appreciated by
those skilled in the art that various modifications and alter-
natives to those details could be developed in light of the
overall teachings of the disclosure. Accordingly, the particu-
lar arrangements disclosed are meant to be illustrative only
and not limiting as to the scope of the disclosed concept
which is to be given the full breadth of the claims appended
and any and all equivalents thereof.

What is claimed is:

1. A circuit interrupter comprising:

a first line conductor;

a second line conductor;

separable contacts;

an operating mechanism structured to trip open the sepa-
rable contacts;

a trip circuit structured to cause the operating mechanism
to trip open the separable contacts;

a ground fault current transformer having an oblong shape
and being disposed around the first and second line
conductors, wherein the ground fault current trans-
former is structured to sense a ground fault current
from current flowing through the first and second line
conductors; and

a processor structured to detect a ground fault based on
the ground fault current sensed by the ground fault
current transformer and to output a signal to cause the
trip circuit to cause the operating mechanism to trip
open the separable contacts in response to detecting the
ground fault.

2. The circuit interrupter of claim 1, wherein the ground
fault current transformer has an outer length, an outer width,
and a thickness; wherein the outer length is greater than the
outer width; and wherein the thickness is within a range of
about 7 mm to about 8 mm.

3. The circuit interrupter of claim 2, wherein the thickness
of the ground fault current transformer is about 7.5 mm.

4. The circuit interrupter of claim 2, wherein the outer
length of the ground fault current transformer is about 48.5
mm and the outer width of the ground fault current trans-
former is about 17 mm.

5. The circuit interrupter of claim 2, wherein the ground
fault current transformer has an opening having an inner
length and an inner width; and wherein the inner length is
about 36.5 mm and the inner width is about 5 mm.

6. The circuit interrupter of claim 1, wherein the first and
second line conductors are busbars.

7. The circuit interrupter of claim 1, wherein the ground
fault circuit interrupter includes a first winding and a second
winding.

8. The circuit interrupter of claim 7, wherein the processor
is structured to detect the ground fault based on the output
of the first winding; and wherein the processor is structured
to use the second winding to perform a ground fault test.

9. The circuit interrupter of claim 7, wherein the first
winding has a first number of turns; wherein the second
winding has a second number of turns; and wherein the first
number of turns is at least 80 times the second number of
turns.

10. The circuit interrupter of claim 7, wherein the first
winding includes a first number of turns spread along a first
portion of a perimeter of a core of the ground fault current
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transformer; wherein the second winding includes a second
number of turns spread along a second portion of the
perimeter of the core; wherein the first portion of the
perimeter of the core that the turns of the first winding are
spread along is a majority of the perimeter of the core; and
wherein second portion of the perimeter of the core that the
turns of the second winding are spread along is less than a
majority of the core.

11. The circuit interrupter of claim 10, wherein second
portion of the perimeter of the core is proximate one of the
first and second line conductors.

12. The circuit interrupter of claim 7, further comprising:

a sensing circuit electrically coupled between the first

winding and the processor,

wherein the sensing circuit is structured to convert an

output of the first winding for use by the processor to
detect the ground fault.

13. The circuit interrupter of claim 7, further comprising:

a test circuit electrically coupled between the second

winding and the processor,

wherein the test circuit is structured to receive a self-test

signal from the processor and to apply a signal to the
second winding in response to receiving the self-test
signal.

14. The circuit interrupter of claim 1, further comprising:

a first line terminal electrically connected to the first line

conductor; and

a second line terminal electrically connected to the second

line conductor,

wherein the separable contacts include first separable

contacts and second separable contacts, and

wherein the ground fault current transformer is disposed

around the first and second line at portions of the first
and second line conductors electrically connected
between the first and second line terminals and the first
and second separable contacts, respectively.

15. A circuit interrupter comprising:

a first line conductor;

a second line conductor;

separable contacts;

an operating mechanism structured to trip open the sepa-

rable contacts;

a trip circuit structured to cause the operating mechanism

to trip open the separable contacts;

a ground fault current transformer having a first winding

and a second winding and being disposed around the

Mar. 28, 2019

first and second line conductors, wherein the ground
fault current transformer is structured to sense a ground
fault current from current flowing through the first and
second line conductors using the first winding; and

a processor structured to detect a ground fault based on an

output of the first winding and to output a signal to
cause the trip circuit to cause the operating mechanism
to trip open the separable contacts in response to
detecting the ground fault, and wherein the processor is
structured to, and wherein the processor is structured to
use the second winding to perform a ground fault test.

16. The circuit interrupter of claim 15, wherein the first
winding has a first number of turns; wherein the second
winding has a second number of turns; and wherein the first
number of turns is at least 80 times the second number of
turns.

17. The circuit interrupter of claim 15, wherein the first
winding includes a first number of turns spread along a first
portion of a perimeter of a core of the ground fault current
transformer; wherein the second winding includes a second
number of turns spread along a second portion of the
perimeter of the core; wherein the first portion of the
perimeter of the core that the turns of the first winding are
spread along is a majority of the perimeter of the core; and
wherein second portion of the perimeter of the core that the
turns of the second winding are spread along is less than a
majority of the core.

18. The circuit interrupter of claim 17, wherein second
portion of the perimeter of the core is proximate one of the
first and second line conductors.

19. The circuit interrupter of claim 15, further comprising:

a sensing circuit electrically coupled between the first

winding and the processor,

wherein the sensing circuit is structured to convert an

output of the first winding for use by the processor to
detect the ground fault.

20. The circuit interrupter of claim 15, further comprising:

a test circuit electrically coupled between the second
winding and the processor,

wherein the test circuit is structured to receive a self-test
signal from the processor and to apply a signal to the
second winding in response to receiving the self-test
signal.



