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(57) A breaking unit with an auxiliary shunt compo-
nent, including a first power supply static contact, a sec-
ond power supply static contact, a first electromotive
force compensator, a second electromotive force com-
pensator, amoving contact componentwhich are accom-
modated in a shell of the breaking unit, and a soft pigtail
wire connected between the moving contact component
and the first electromotive force compensator and the
second electromotive force compensator; the auxiliary
shunt component includes a first shunt member and a
second shunt member; the first shunt member is con-
nected with the first electromotive force compensator;
the second shunt member is connected with the second
electromotive force compensator; when the moving con-
tact component is in contact with the first power supply
static contact, the moving contact component is in con-
tact with the first shunt member, and the current flowing
through the first shunt member is greater than the current
flowing through the soft pigtail wire; when the moving
contact component is in contact with the second power
supply static contact, the moving contact component is
in contact with the second shunt member, and the current
flowing through the second shunt member is greater than
the current flowing through the soft pigtail wire. A du-
al-power transfer switch, including the breaking unit as
described above.
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Description
Technical field

[0001] The presentdisclosure relates to a breaking unit
with an auxiliary shunt component. The present disclo-
sure further relates to a dual-power transfer switch in-
cluding the breaking unit with the auxiliary shunt compo-
nent.

Background

[0002] Short-time withstand current value Icw is anim-
portant performance parameter in the application of the
dual-power transfer switch. Through a contact pressure
compensation circuit, a clapping contact structure with
excellent electrical operation performance can also have
a better lcw. However, a soft pigtail wire at a tail of a
moving contact still hinders the opening movement of the
moving contact, thus reducing its electrical operation per-
formance.

[0003] The softness of the soft pigtail wire is related to
the opening speed of the moving contact. Technically, a
soft pigtail wire that is soft enough is needed, and the
section area of the soft pigtail wire is the key factor to
determine its softness. How to use soft pigtail wire with
sufficiently small section area is the direction of techni-
cians’ efforts.

Summary

[0004] Accordingtothe presentdisclosure, anauxiliary
shunt component is used, so that the section area of the
soft pigtail wire can be reduced to the greatest extent,
such that the soft pigtail wire has better softness, and the
dual-power transfer switch can obtain a higher opening
speed, thereby having better electrical operation per-
formance.

[0005] In order to solve the above-mentioned one or
more defects in the prior art, according to a first aspect
of the present disclosure, a breaking unit with an auxiliary
shunt component is provided, wherein the breaking unit
includes a first power supply static contact, a second
power supply static contact, a first electromotive force
compensator, a second electromotive force compensa-
tor, a moving contact component which are accommo-
dated in a shell of the breaking unit, and soft pigtail wires
connected between the moving contact component and
the first electromotive force compensator and between
the moving contact component and the second electro-
motive force compensator.

[0006] The auxiliary shunt component includes a first
shunt member and a second shunt member.

[0007] The first shunt member is connected with the
first electromotive force compensator.

[0008] The second shunt member is connected with
the second electromotive force compensator.

[0009] When the moving contact component is in con-
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tact with the first power supply static contact, the moving
contact component is in contact with the first shunt mem-
ber, and the current flowing through the first shunt mem-
ber is greater than the current flowing through the soft
pigtail wire.

[0010] When the moving contact component is in con-
tact with the second power supply static contact, the mov-
ing contact componentis in contact with the second shunt
member, and the current flowing through the second
shuntmember is greater than the current flowing through
the soft pigtail wire.

[0011] According to the above-described first aspect
of the presentdisclosure, the first shunt member includes
afirst elastic current-carrying member and a first contact
point arranged on one end of the first elastic current-
carrying member, and the first elastic current-carrying
member and the first contact point are made of conduc-
tive materials.

[0012] Another end of the first elastic current-carrying
member is connected to the first electromotive force com-
pensator.

[0013] The second shunt member includes a second
elastic current-carrying member and a second contact
point arranged on one end of the second elastic current-
carrying member, and the second elastic current-carry-
ing member and the second contact point are made of
conductive materials.

[0014] Another end of the second elastic current-car-
rying member is connected to the second electromotive
force compensator.

[0015] According to a second aspect of the present
disclosure, the first shunt member includes a first shunt
contact piece, a first shunt spring and a first shunt pigtail
wire.

[0016] A lower end of the first shunt contact piece is
pivotally connected with the shell of the breaking unit, an
upper end of the first shunt contact piece is provided with
a first shunt contact surface contacting with the moving
contact component and a first shunt motion range limiting
surface matched with the shell of the breaking unit; the
first shunt spring is able to exert a force on the first shunt
contact piece to make the first shunt contact piece abut
against the moving contact component and provide a
contact pressure between them; and the lower end of the
first shunt contact piece is further connected with the first
electromotive force compensator through the first shunt
pigtail wire.

[0017] The second shunt member includes a second
shunt contact piece, a second shunt spring and a second
shunt pigtail wire.

[0018] A lower end of the second shunt contact piece
is pivotally connected with the shell of the breaking unit,
an upper end of the second shunt contact piece is pro-
vided with a second shunt contact surface contacting with
the moving contact component and a second shunt mo-
tion range limiting surface matched with the shell of the
breaking unit; the second shunt spring is able to exert a
force on the second shunt contact piece to make the sec-
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ond shunt contact piece abut against the moving contact
component and provide a contact pressure between
them; and the lower end of the second shunt contact
piece is further connected with the second electromotive
force compensator through the second shunt pigtail wire.
[0019] According to the above-described second as-
pect of the present disclosure, the force exerted by the
first shunt contact piece passes through a pivot center
of the moving contact component, so that the contact
pressure between the first shunt contact piece and the
moving contact component does not reduce the contact
pressure between the moving contact component and
the first power supply static contact, and does not hinder
the opening of the moving contact component relative to
the first power supply static contact.

[0020] The force exerted by the second shunt contact
piece passes through the pivot center of the moving con-
tact component, so that the contact pressure between
the second shunt contact piece and the moving contact
component does not reduce the contact pressure be-
tween the moving contact component and the second
power supply static contact, and does not hinder the
opening of the moving contact component relative to the
second power supply static contact.

[0021] According to the above-described first and sec-
ond aspects of the present disclosure, when the moving
contact component is in contact with the first power sup-
ply static contact, a current direction in the first electro-
motive force compensator is consistent with a current
direction in the moving contact component, so as to gen-
erate mutually attractive electromotive forces, and then
form a torque driving the moving contact component to
rotate, so as to increase a contact pressure between the
moving contact component and the first power supply
static contact.

[0022] When the moving contact component is in con-
tact with the second power supply static contact, a current
direction in the second electromotive force compensator
is consistent with a currentdirection in the moving contact
component, so as to generate mutually attractive elec-
tromotive forces, and then form a torque driving the mov-
ing contact component to rotate, so as to increase a con-
tact pressure between the moving contact component
and the second power supply static contact.

[0023] When the current increases, the electromotive
force increases.
[0024] According to the above-described first and sec-

ond aspects of the present disclosure, the moving contact
component rotates between a first position and a second
position.

[0025] In the first position, the moving contact compo-
nentis in contact with the first power supply static contact.
[0026] Inthe second position, the moving contact com-
ponent is in contact with the second power supply static
contact.

[0027] According to the above-described first and sec-
ond aspects of the present disclosure, the first power
supply static contact, the second power supply static con-
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tact, the first electromotive force compensator and the
second electromotive force compensator are arranged
roughly around the moving contact component.

[0028] According to the above-described first and sec-
ond aspects of the present disclosure, the first electro-
motive force compensator includes a first current inlet
end, a first current flow section, a first electromotive force
compensation section and a first load terminal section.
[0029] According to the above-described first and sec-
ond aspects of the present disclosure, the second elec-
tromotive force compensator includes a second current
inlet end, a second current flow section, a second elec-
tromotive force compensation section and a second load
terminal section.

[0030] According to the above-described first and sec-
ond aspects of the present disclosure, the moving contact
component includes a moving contact bracket and a
moving contact finger mounted on the moving contact
bracket.

[0031] The moving contact finger and the moving con-
tact bracket have the same pivot center position or dif-
ferent pivot center positions.

[0032] According to the above-described first aspect
of the present disclosure, one end of the moving contact
finger is connected to the first current inlet end and the
second current inlet end through the soft pigtail wire.
[0033] Thefirstelastic current-carrying memberis con-
nected to the first current inlet end.

[0034] The second elastic current-carrying member is
connected to the second current inlet end.

[0035] According to the above-described second as-
pect of the present disclosure, one end of the moving
contact finger is connected to the first current inlet end
and the second current inlet end through the soft pigtail
wire.

[0036] The first shunt contact piece is connected to the
first current inlet end through the first shunt pigtail wire.
[0037] The second shunt contact piece is connected
to the second currentinlet end through the second shunt
pigtail wire.

[0038] According to the above-described first aspect
of the present disclosure, when the moving contact com-
ponent is in the first position, current flows through the
moving contact finger, the soft pigtail wire and the first
elastic current-carrying member connected together in
parallel, the first current inlet end, the first current flow
section, the first electromotive force compensation sec-
tion and the first load terminal section, and a current di-
rection flowing through the first electromotive force com-
pensation section is consistent with a current direction
flowing through the moving contact finger;

[0039] When the moving contact component is in the
second position, current flows through the moving con-
tact finger, the soft pigtail wire and the second elastic
current-carrying member connected together in parallel,
the second current inlet end, the second current flow sec-
tion, the second electromotive force compensation sec-
tion and the second load terminal section, and a current
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direction flowing through the second electromotive force
compensation section is consistent with the current di-
rection flowing through the moving contact finger.
[0040] According to the above-described second as-
pect of the present disclosure, when the moving contact
component is in the first position, current flows through
the moving contact finger, the soft pigtail wire and the
first shunt contact piece and the first shunt pigtail wire
that are connected together in parallel, the first current
inlet end, the first current flow section, the first electro-
motive force compensation section and the first load ter-
minal section, and a current direction flowing through the
first electromotive force compensation sectionis consist-
ent with a current direction flowing through the moving
contact finger.

[0041] When the moving contact component is in the
second position, current flows through the moving con-
tact finger, the soft pigtail wire and the second shunt con-
tact piece and the second shunt pigtail wire that are con-
nected together in parallel, the second current inlet end,
the second current flow section, the second electromo-
tive force compensation section and the second load ter-
minal section, and a current direction flowing through the
second electromotive force compensation sectionis con-
sistent with the current direction flowing through the mov-
ing contact finger.

[0042] According to the above-described first and sec-
ond aspects of the present disclosure, the first electro-
motive force compensation section and the second elec-
tromotive force compensation section are respectively
provided with at least one magnetizer.

[0043] According to another aspect of the present dis-
closure, a dual-power transfer switch is provided, where-
in the dual-power transfer switch includes at least one
breaking unit as described above.

[0044] By means of shunt, the current required to be
carried by the soft pigtail wire is very small, so that it can
have a smaller section area to obtain better softness,
thus when the moving contact is opened, the resistance
affecting the movement of the moving contact is greatly
reduced, the opening speed is ensured, and the electrical
operation performance of the switch is further improved.
[0045] So far, in order that the detailed description of
the present disclosure can be better understood and the
contribution of the present disclosure to the prior art can
be better recognized, the present disclosure has sum-
marized the content of the present disclosure quite
broadly. Of course, embodiments of the present disclo-
sure will be described below and will form the subject
matter of the appended claims.

[0046] Likewise, those skilled in the art will recognize
that the concepts on which the present disclosure is
based can be easily used as a basis for designing other
structures, methods and systems for carrying out several
purposes of the present disclosure. Therefore, it is im-
portant that the appended claims should be considered
to include such equivalent structures as long as they do
not go beyond the spirit and scope of the present disclo-
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sure.
Brief description of the drawings

[0047] Those skilled in the art will have a better under-
standing of the present disclosure through the following
drawings, and the advantages of the present disclosure
can be more clearly reflected. The drawings described
herein are only for illustrative purposes of selected em-
bodiments, not all possible implementations and are not
intended to limit the scope of the present disclosure.

FIGS. 1 to 3 illustrate schematic diagrams of various
components of a breaking unit according to the
present disclosure, in which an auxiliary shunt com-
ponent is omitted;

FIGS. 4 to 5 illustrate schematic wireframe views of
a breaking unit according to the present disclosure;
FIG. 6 schematically illustrates a plurality of breaking
units with electromotive force compensation accord-
ing to the present disclosure;

FIG. 7 illustrates a schematic diagram of each com-
ponent of the breaking unit according to the present
disclosure, including an auxiliary shunt component
according to one embodiment of the present disclo-
sure; and

FIG. 8 illustrates a schematic diagram of each com-
ponent of the breaking unit according to the present
disclosure, including an auxiliary shunt component
according to another embodiment of the present dis-
closure.

Detailed description

[0048] The specific embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings.

[0049] As a main structure of ATSE, the architecture
of a breaking unit is directly related to the key perform-
ance of ATSE, such as: use category, short-term with-
stand current and so on; and customer maintenance
functions, such as contact wear inspection and so on.
[0050] The architecture of the breaking unitin this tech-
nology consists of unipolar architecture and multipolar
architecture. FIGS. 1 to 5 illustrate typical unipolar archi-
tectures.

[0051] Two static contacts are arranged in the shell of
a breaking unit, which are respectively connected to the
incoming connection terminals of two power supplies. A
common arc extinguishing chamber 10 as illustrated in
FIG. 4 (or two separate arc extinguishing chambers 10
as illustrated in FIG. 5) is arranged between the two static
contacts. A moving contact finger is arranged below the
arc extinguishing chamber and between the two static
contacts, and an electromotive force compensation cir-
cuit is arranged on the two sides of the moving contact
finger to provide the contact pressure for the moving con-
tact to abut against the static contact in case of short



7 EP 3 929 952 A1 8

circuit, so that it has a higher short-time withstand current
performance. An electrical connection is arranged be-
tween the moving contact finger and the compensation
circuit, and the rear end of the compensation circuit is
provided with a connection terminal for connecting loads.
Therefore, the working current and short-circuit current
flow from the incoming side of the first power supply or
the second power supply to the load through the load
connection terminal after flowing through the static con-
tact, the moving contact finger and the compensation cir-
cuit.

[0052] According to an embodiment of the present dis-
closure, as illustrated in FIGS. 1 to 3, a breaking unit A
with electromotive force compensation is provided,
wherein the breaking unit includes a first power supply
static contact 1, a second power supply static contact 2,
afirst electromotive force compensator 5, a second elec-
tromotive force compensator 6, a moving contact com-
ponent which are accommodated in the shell 9 of the
breaking unit, and soft pigtail wires 7 connected between
the moving contact component and the first electromotive
force compensator 5 and between the moving contact
component and the second electromotive force compen-
sator 6.

[0053] The moving contact component is pivotally ar-
ranged on the shell 9 of the breaking unit.

[0054] The first power supply static contact 1, the sec-
ond power supply static contact 2, the first electromotive
force compensator 5 and the second electromotive force
compensator 6 are fixedly arranged on the shell 9 of the
breaking unit.

[0055] The first power supply static contact 1 is con-
nected to a corresponding first power supply (not illus-
trated). The second power supply static contact 2 is con-
nected to a corresponding second power supply (not il-
lustrated).

[0056] When the moving contact componentis in con-
tact with the first power supply static contact 1, the current
direction in the first electromotive force compensator 5
is consistent with the current direction in the moving con-
tact component, so as to generate mutually attractive
electromotive forces, and then form a torque to drive the
moving contact component to rotate, so as to increase
the contact pressure between the moving contact com-
ponent and the first power supply static contact 1.
[0057] When the moving contact component is in con-
tact with the second power supply static contact 2 (as
illustrated in FIG. 3), the current direction in the second
electromotive force compensator 6 is consistent with the
current direction in the moving contact component, so as
to generate mutually attractive electromotive forces, and
then form a torque driving the moving contact component
to rotate, so as to increase the contact pressure between
the moving contact component and the second power
supply static contact 2.

[0058] The breaking unit further includes an auxiliary
shunt component (as illustrated in FIG. 7 and FIG. 8)
accommodated in the shell of the breaking unit. The aux-
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iliary shunt component includes a first shunt member 12
and a second shunt member 13.

[0059] The first shunt member 12 is connected with
the first electromotive force compensator 5.

[0060] The secondshuntmember 13is connected with
the second electromotive force compensator 6.

[0061] When the moving contact component is in con-
tactwith the firstpower supply static contact 1, the moving
contact component is in contact with the first shunt mem-
ber 12, and the current flowing through the first shunt
member 12 is greater than the current flowing through
the soft pigtail wire 7.

[0062] When the moving contact componentis in con-
tact with the second power supply static contact 2, the
moving contact component is in contact with the second
shunt member 13, and the current flowing through the
second shunt member 13 is greater than the current flow-
ing through the soft pigtail wire 7.

[0063] According to the above embodiment of the
present disclosure, the first shunt member 12 includes a
first elastic current-carrying member 12-2 and a first con-
tact point 12-1 arranged on one end of the first elastic
current-carrying member 12-2, the first elastic current-
carrying member 12-2 and the first contact point 12-1 are
made of conductive materials.

[0064] The otherend of the first elastic current-carrying
member 12 is connected to the first electromotive force
compensator.

[0065] The second shunt member 13 includes a sec-
ond elastic current-carrying member 13-2 and a second
contact point 13-1 arranged on one end of the second
elastic current-carrying member 13-2, the second elastic
current-carrying member 13-2 and the second contact
point 13-1 are made of conductive materials.

[0066] The otherend of the second elastic current-car-
rying member 13-2 is connected to the second electro-
motive force compensator.

[0067] According to another embodiment of the
presentdisclosure (asiillustrated in FIG. 8), the first shunt
member includes a first shunt contact piece 14, a first
shunt spring 15 and a first shunt pigtail wire 16.

[0068] The lower end of the first shunt contact piece
14 is pivotally connected with the shell 9 of the breaking
unit, and the upper end of the first shunt contact piece
14 is provided with a first shunt contact surface 14-1 con-
tacting with the moving contact component and a first
shunting motion range limiting surface 14-2 matched with
the shell 9 of the breaking unit. The first shunting spring
15 exerts a force on the first shunt contact piece 14 to
make the first shunt contact piece 14 abut against the
moving contact component and provide contact pressure
between them. The lower end of the first shunt contact
piece 14 is further connected with the first electromotive
force compensator 5 through the first shunt pigtail wire
16.

[0069] The second shunt member includes a second
shunt contact piece 17, a second shunt spring 18 and a
second shunt pigtail wire 19.
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[0070] Thelowerend ofthe second shuntcontact piece
17 is pivotally connected with the shell 9 of the breaking
unit, and the upper end of the second shunt contact piece
17 is provided with a second shunt contact surface 17-1
contacting with the moving contact componentand a sec-
ond shunt motion range limiting surface 17-2 matched
with the shell 9 of the breaking unit. The second shunt
spring 18 exerts a force on the second shunt contact
piece 17 to make the second shunt contact piece 17 abut
against the moving contact component and provide con-
tact pressure between them. The lower end of the second
shunt contact piece 17 is further connected with the sec-
ond electromotive force compensator 6 through the sec-
ond shunt pigtail wire 19.

[0071] According to another embodiment of the
present disclosure, the force exerted by the first shunt
contact piece 14 passes through the pivot center of the
moving contact component, so that the contact pressure
between the first shunt contact piece 14 and the moving
contact component does not reduce the contact pressure
between the moving contact component and the first
power supply static contact 1, and does not hinder the
opening of the moving contact component relative to the
first power supply static contact 1.

[0072] The force exerted by the second shunt contact
piece 17 passes through the pivot center of the moving
contact component, so that the contact pressure between
the second shunt contact piece 17 and the moving con-
tact component does not reduce the contact pressure
between the moving contact component and the second
power supply static contact 2, and does not hinder the
opening of the moving contact component relative to the
second power supply static contact 2.

[0073] According to the above embodiments of the
presentdisclosure, when the currentincreases, the elec-
tromotive force increases.

[0074] According to the above embodiments of the
present disclosure, the moving contact component ro-
tates between a first position and a second position.
[0075] In the first position, the moving contact compo-
nentis in contact with the first power supply static contact
1.

[0076] Inthe second position, the moving contact com-
ponent is in contact with the second power supply static
contact 2.

[0077] According to the above embodiments of the
present disclosure, the first power supply static contact
1, the second power supply static contact 2, the first elec-
tromotive force compensator 5 and the second electro-
motive force compensator 6 are arranged roughly around
the moving contact component.

[0078] According to the above embodiments of the
present disclosure, the first electromotive force compen-
sator 5 includes a first current inlet end 5-1, a first current
flow section 5-2, a first electromotive force compensation
section 5-3 and a first load terminal section 5-4.

[0079] According to the above embodiments of the
present disclosure, the second electromotive force com-
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pensator 6 includes a second current inlet end 6-1, a
second current flow section 6-2, a second electromotive
force compensation section 6-3 and a second load ter-
minal section 6-4.

[0080] According to the above embodiments of the
present disclosure, the moving contact component in-
cludes a moving contact bracket 3 and a moving contact
finger 4 mounted on the moving contact bracket 3.
[0081] The moving contact finger 4 and the moving
contact bracket 3 have the same pivot center position
(as illustrated in FIGS. 1 and 3) or different pivot center
positions (as illustrated in FIG. 2).

[0082] According to the above embodiments of the
present disclosure, one end of the moving contact finger
4 is connected to the first currentinlet end and the second
current inlet end through the soft pigtail wire 7.

[0083] According to the above embodiment of the
presentdisclosure, the first elastic current-carrying mem-
ber 12-2 is connected to the first current inlet end 5-1;
the second elastic current-carrying member 13-2 is con-
nected to the second current inlet end 6-1.

[0084] According to the above embodiments of the
present disclosure, when the moving contact component
is in the first position under the action of the ATSE oper-
ating mechanism (not illustrated), current flows through
the moving contact finger 4, the soft pigtail wire 7 and
the first elastic current-carrying member 12-2 connected
together in parallel as illustrated in FIG. 7 (or the soft
pigtail wire 7 and the first shunt contact piece 14 and the
first shunt pigtail wire 16 connected together in parallel
as illustrated in FIG. 8), the first current inlet end 5-1, the
first current flow section 5-2, the first electromotive force
compensation section 5-3, the first load terminal section
5-4 in sequence. The current direction flowing through
the first electromotive force compensation section 5-3 is
consistent with the current direction flowing through the
moving contact finger 4, so as to generate mutually at-
tractive electromotive forces, and then form a torque to
drive the moving contact component (the moving contact
finger 4) to rotate, so as to prevent the moving contact
finger from repelling and further increasing the contact
pressure between the moving contact component (the
moving contact finger 4) and the first power supply static
contact 1.

[0085] When the moving contact component is in the
second position under the action of the ATSE operating
mechanism (not illustrated), current flows through the
moving contact finger 4, the soft pigtail wire 7 and the
second elastic current-carrying member 13-2 connected
together in parallel as illustrated in FIG. 7 (or the soft
pigtail wire 7 and the second shunt contact piece 17 and
the second shunt pigtail wire 19 connected together in
parallel as illustrated in FIG. 8), the second current inlet
end 6-1, the second current flow section 6-2, the second
electromotive force compensation section 6-3 and the
second load terminal section 6-4. The current direction
flowing through the second electromotive force compen-
sation section 6-3 is consistent with the current direction
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flowing through the moving contact finger4 (as illustrated
by the dotted arrow in FIG. 3), so as to generate mutually
attractive electromotive forces, and then form a torque
(clockwise torque in FIG. 3) to drive the moving contact
component (the moving contact finger 4) to rotate, so as
to prevent the moving contact finger from rotating coun-
terclockwise, i.e., the repelling of the contact, thereby
increasing the contact pressure between the moving con-
tact component (the moving contact finger 4) and the
second power supply static contact 2.

[0086] Taking FIG.7 as an example, the working mode
of this breaking unit will be explained in detail.

Working mode under normal current:
Current distribution:

[0087] A small part of current: (current flows into) the
second power supply static contact 2 — moving contact
finger 4 — soft pigtail wire 7 — second electromotive
force compensator 6 (current flows out);

[0088] Most of the current: (current flows into) the sec-
ond power supply static contact 2 — moving contact fin-
ger 4 — second elastic current-carrying member 13-2 —
second electromotive force compensator 6 (current flows
out).

[0089] In the present disclosure, the first elastic cur-
rent-carrying member 12-2 and the second elastic cur-
rent-carrying member 13-2 are made thick, while the soft
pigtail wire 7 is thin, so that the current distributed to the
second elastic current-carrying member 13-2 of the two
member constituting the parallel circuit accounts for the
vast majority. Secondly, each contact point on the moving
contact finger 4 has a normal contact pressure (for ex-
ample, 30 N), so as to obtain a lower temperature rise
and ensure the normal operation of the switch.

Opening operation:

[0090] Driven by an operating mechanism (not illus-
trated), the moving contact component rotates counter-
clockwise from the state illustrated in FIG. 7, and the
moving contact finger 4 is disconnected from the second
power supply static contact 2 and the second elastic cur-
rent-carrying member 13-2 respectively. Then an arc oc-
curs between the moving contact finger 4 and the second
power supply static contact2, and thereis noarc between
the moving contact finger 4 and the second elastic cur-
rent-carrying member 13-2 (current flows out from the
soft pigtail wire 7). Because the cross section of the soft
pigtail wire 7 is small, it is soft and will not hinder the
movement of the moving contact finger 4, so that it can
open quickly and lengthen the arc, thus extinguishing the
arc quickly and obtaining higher electrical operation per-
formance. The closing operation process is opposite to
the opening operation, so it will not be repeated here.
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Working mode under short-circuit current:

[0091] Short-time withstand current (Icw): Most of the
current flows into from the second power supply static
contact 2 — the moving contact finger 4 — the second
elastic current-carrying member 13-2 — and finally flows
out from the second electromotive force compensator 6.
An electromotive force to make the moving contact finger
4 rotate clockwise is generated between the second elec-
tromotive force compensation section 6-3 and the moving
contact finger 4, so as to increase the contact pressure
between the moving contactfinger 4 and the second pow-
er supply static contact 2, and keep them closed (not
repelled). Then, the second elastic current-carrying
member 13-2 is repelled by the action of the electromo-
tive force, so that all current flows into through the second
power supply static contact 2 — the moving contact finger
4 — the soft pigtail wire 7 — and finally flows out from
the second electromotive force compensator 6. After that,
because the current flowing through the second elastic
current-carrying member 13-2 disappears, the second
elastic current-carrying member 13 is closed with the
moving contact finger 4 again, and the current flows as
before. In this way, the second elastic current-carrying
member 13-2 and the soft pigtail wire 7 alternately carry
large current, which meets the performance require-
ments of the product.

[0092] Short-circuit making current (Ilcm): The moving
contact finger 4 is driven by the operating mechanism
from the vertical middle position to the closing position
illustrated in Figure 7. Then, most of the current flows in
from the second power supply static contact 2 — the
moving contact finger 4 — the second elastic current-
carrying member 13-2 — and finally flows out from the
second electromotive force compensator 6. An electro-
motive force to make the moving contact finger 4 rotate
clockwise is generated between the second electromo-
tive force compensation section 6-3 and the moving con-
tact finger 4, so as to increase the contact pressure be-
tween the moving contact finger 4 and the second power
supply static contact 2, and keep them closed (not re-
pelled). Subsequently, the second elastic current-carry-
ing member 13-2 is repelled by the action of the electro-
motive force, so that all the current flows in through the
second power supply static contact 2 — the moving con-
tact finger 4 — the soft pigtail wire 7 — and finally flows
out from the second electromotive force compensator 6.
Then, because the current flowing through the second
elastic current-carrying member 13-2 disappears, the
second elastic current-carrying member 13-2 is closed
with the moving contact finger 4 again, and the current
flows as before. In this way, the second elastic current-
carrying member 13-2 and the soft pigtail wire 7 alter-
nately carry large current, which meets the performance
requirements of the product.

[0093] The second elastic current-carrying member
13-2 will receive the Laplace force from the second elec-
tromotive force compensator 6 and the holm force from
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the moving contact finger 4. In the working mode of short-
circuit current, the repulsion of the second elastic current-
carrying member 13-2 is allowed, butitis desired to close
immediately after being repelled, and repelled and closed
again, so as to carry the heat of short-circuit current as
much as possible. Therefore, the analysis of Laplace
force is necessary, because it always exists in the time
period when current flows. Experimental analysis proves
that it is small enough to not affect repulsion, thus ensur-
ing the performance.

[0094] Atthe same time, the experimental analysis al-
so proves that when the second electromotive force com-
pensation section 6-3 and the moving contact finger 4
are close to each other and the second electromotive
force compensation section 6-3 (hypotenuse section) is
short, the Laplace electromotive force repelling the sec-
ond elastic current-carrying member 13-2 can be re-
duced.

[0095] The proportion of electromotive force provided
by the first electromotive force compensation section and
the second electromotive force compensation section to
the moving contact finger is the largest, so it can be ar-
ranged on a plane different from the moving contact com-
ponent, so that it coincides with the moving contact finger
in Figure 2 to obtain larger electromotive force (in this
case, no magnetizer is needed).

[0096] When the moving contact component is driven
by the ATSE operating mechanism and rotates counter-
clockwise from the closing position illustrated in Figure
3 to perform the breaking current operation of ATSE, such
as the breaking operation at AC-33A, the current at this
time is only 10 times of the rated current, and the electric
compensation force is quite small, so thatthe mechanism
can easily overcome the electric compensation force to
open the breaking arc of the moving contact. Therefore,
it is easy to achieve both lcw and AC-33A by setting ap-
propriate contact pressure, and obtain ATSE with higher
lcw and AC-33A performance at the same time.

[0097] According to the above embodiments of the
present disclosure, the first electromotive force compen-
sation section 5-3 and the second electromotive force
compensation section 6-3 are respectively provided with
at least one magnetizer 8.

[0098] According to another embodiment of the
present disclosure, a dual-power transfer switch is pro-
vided, wherein the dual-power transfer switch includes
at least one breaking unit as described above.

[0099] In the unipolar breaking unit, a first unipolar
breaking unit in a first state is formed by installing two
power supply incoming static contacts, a connecting ter-
minal and a compensation circuit. After the first pole of
the moving contact componentis putinto the firstunipolar
breaking unit in the first state, connecting it to the com-
pensation circuit with the pigtail wire at the tail of the
moving contact finger. After the second pole of the mov-
ing contact component is put into a second unipolar
breaking unit in the first state, connecting it to the com-
pensation circuit with the pigtail wire at the tail of the
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moving contact finger. After the third pole of the moving
contact component is put into a third unipolar breaking
unit in the first state, connecting it to the compensation
circuit with the pigtail wire at the tail of the moving contact
finger. Finally, after the fourth pole of the moving contact
component is put into a fourth unipolar breaking unit in
the first state, connecting it to the compensation circuit
with the pigtail wire at the tail of the moving contact finger.
Then, a pole spacer plate (not illustrated) and the arc
extinguishing chamber are installed. So far, the installa-
tion of the four-pole breaking unit is completed (as illus-
trated in Figure 6).

[0100] The four-pole breaking unit is connected with
the ATS mechanism (not illustrated) through a coupling
11 to form a complete dual-power transfer switch (TSE,
i.e., transfer switching equipment).

[0101] When the TSE is connected to the first power
supply or the second power supply, when the short-circuit
current passes through, because of the existence of the
compensation circuit, the greater the short-circuit cur-
rent, the greater the electric compensation force, so that
the finger of the moving contact are always pressed
against the corresponding static contact, so as to obtain
higher short-circuit short-time tolerance, i.e., lcw.
[0102] When TSE receives a short-circuit current from
double-off position, because of the existence of compen-
sation circuit, the greater the short-circuit current, the
greater the electric compensation force, thus always
pressing the finger of the moving contact against the stat-
ic contact, so as to obtain higher short-circuit making cur-
rent, i.e., lcm.

[0103] When TSE switches on and breaks an overload
(<£10In) or a normal current (In), because the electromo-
tive force of the compensation circuitis neglected relative
to the contact pressure, the breaking speed of the moving
contact is not affected by the electromotive force, so that
the moving contact can be quickly separated from the
static contact to obtain a better electrical switching-on
and breaking performance.

[0104] With reference to specific embodiments, al-
though the present disclosure has been described in the
specification and drawings, it should be understood that
various changes can be made by those skilled in the art
without departing from the scope of the present disclo-
sure as defined in the claims, and various changes and
various equivalents can be substituted for various ele-
ments therein. Furthermore, the combination and collo-
cation of technical features, elements and/or functions
among specific embodiments in this paper are clear, so
according to these disclosures, those skilled in the art
can appreciate that the technical features, elements
and/or functions of an embodiment can be combined into
another specific embodiment as appropriate, unless oth-
erwise described above. In addition, according to the
teaching of the present disclosure, many changes can
be made to adapt to special situations or materials with-
out departing from the scope of the present disclosure.
Therefore, the present disclosure is not limited to the spe-
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cificembodimentsillustratedin the drawings and the spe-
cific embodiments described in the specification as the
best implementation mode presently contemplated for
carrying out the present disclosure, but the present dis-
closure is intended to include all embodiments falling
within the scope of the above description and the ap-
pended claims.

Claims

1. A breaking unit with an auxiliary shunt component,
wherein the breaking unit comprises a first power
supply static contact, a second power supply static
contact, a first electromotive force compensator, a
second electromotive force compensator, a moving
contact component which are accommodated in a
shell of the breaking unit, and soft pigtail wires con-
nected between the moving contact component and
the first electromotive force compensator and be-
tween the moving contact component and the sec-
ond electromotive force compensator;
wherein the auxiliary shunt component comprises a
first shunt member and a second shunt member;
wherein the first shunt member is connected with the
first electromotive force compensator;
wherein the second shunt member is connected with
the second electromotive force compensator;
if the moving contact component is in contact with
the first power supply static contact, the moving con-
tact component is in contact with the first shunt mem-
ber, and a current flowing through the first shunt
member is greater than a current flowing through the
soft pigtail wire;
if the moving contact component is in contact with
the second power supply static contact, the moving
contact component is in contact with the second
shunt member, and a current flowing through the
second shunt member is greater than a current flow-
ing through the soft pigtail wire.

2. The breaking unit according to claim 1,
wherein the first shunt member comprises a first
elastic current-carrying member and a first contact
point arranged on one end of the first elastic current-
carrying member, the first elastic current-carrying
member and the first contact point being made of
conductive materials;
wherein another end of the first elastic current-car-
rying member is connected to the first electromotive
force compensator;
wherein the second shunt member comprises a sec-
ond elastic current-carrying member and a second
contact point arranged on one end of the second
elastic current-carrying member, the second elastic
current-carrying member and the second contact
point being made of conductive materials;
wherein another end of the second elastic current-
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carrying member is connected to the second elec-
tromotive force compensator.

The breaking unit according to claim 1,

wherein the first shunt member comprises a first
shunt contact piece, a first shunt spring and a first
shunt pigtail wire;

wherein a lower end of the first shunt contact piece
is pivotally connected with the shell of the breaking
unit, an upper end of the first shunt contact piece is
provided with a first shunt contact surface contacting
with the moving contact component and a first shunt
motion range limiting surface matched with the shell
of the breaking unit; the first shunt spring is config-
ured to exert a force on the first shunt contact piece
to make the first shunt contact piece abut against
the moving contact componentand provide a contact
pressure between them; and the lower end of the
first shunt contact piece is further connected with the
first electromotive force compensator through the
first shunt pigtail wire;

wherein the second shunt member comprises a sec-
ond shunt contact piece, a second shunt spring and
a second shunt pigtail wire;

wherein a lower end of the second shunt contact
piece is pivotally connected with the shell of the
breaking unit, an upper end of the second shunt con-
tact piece is provided with a second shunt contact
surface contacting with the moving contact compo-
nent and a second shunt motion range limiting sur-
face matched with the shell of the breaking unit; the
second shunt spring is configured to exert a force on
the second shunt contact piece to make the second
shunt contact piece abut against the moving contact
component and provide a contact pressure between
them; and the lower end of the second shunt contact
piece is further connected with the second electro-
motive force compensator through the second shunt
pigtail wire.

The breaking unit according to claim 3,

wherein the force exerted by the first shunt contact
piece passes through a pivot center of the moving
contact component, so that the contact pressure be-
tween the first shunt contact piece and the moving
contact component does not reduce the contact
pressure between the moving contact component
and the first power supply static contact, and does
not hinder the opening of the moving contact com-
ponent relative to the first power supply static con-
tact;

wherein the force exerted by the second shunt con-
tact piece passes through the pivot center of the mov-
ing contact component, so that the contact pressure
between the second shunt contact piece and the
moving contact componentdoes not reduce the con-
tact pressure between the moving contact compo-
nent and the second power supply static contact,
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and does not hinder the opening of the moving con-
tact component relative to the second power supply
static contact.

The breaking unit according to claim 2,

wherein if the moving contact component is in con-
tact with the first power supply static contact, a cur-
rent direction in the first electromotive force compen-
sator is consistent with a current direction in the mov-
ing contact component, so as to generate mutually
attractive electromotive forces, and then form a
torque driving the moving contact component to ro-
tate, so as to increase a contact pressure between
the moving contact component and the first power
supply static contact;

wherein if the moving contact component is in con-
tact with the second power supply static contact, a
current direction in the second electromotive force
compensator is consistent with a current direction in
the moving contact component, so as to generate
mutually attractive electromotive forces, and then
form a torque driving the moving contact component
to rotate, so as to increase a contact pressure be-
tween the moving contact component and the sec-
ond power supply static contact;

wherein if the current increases, the electromotive
force increases.

The breaking unit according to claim 5,

wherein the moving contact componentis configured
to rotate between a first position and a second posi-
tion;

wherein in the first position, the moving contact com-
ponent is in contact with the first power supply static
contact;

wherein in the second position, the moving contact
component is in contact with the second power sup-
ply static contact.

The breaking unit according to claim 6,

wherein the first power supply static contact, the sec-
ond power supply static contact, the first electromo-
tive force compensator and the second electromo-
tive force compensator are arranged around the
moving contact component.

The breaking unit according to claim 6,
wherein the first electromotive force compensator
comprises a first currentinlet end, afirst current flow
section, a first electromotive force compensation
section and a first load terminal section.

The breaking unit according to claim 8,

wherein the second electromotive force compensa-
tor comprises a second current inlet end, a second
current flow section, a second electromotive force
compensation section and a second load terminal
section.
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10

10.

1.

12.

13.

14.

The breaking unit according to claim 9,

wherein the moving contact component comprises
a moving contact bracket and a moving contact fin-
ger mounted on the moving contact bracket;
wherein the moving contact finger and the moving
contact bracket have the same pivot center position
or different pivot center positions.

The breaking unit according to claim 10,

wherein one end of the moving contact finger is con-
nected to the first current inlet end and the second
current inlet end through the soft pigtail wires;
wherein the first elastic current-carrying member is
connected to the first current inlet end;

wherein the second elastic current-carrying member
is connected to the second current inlet end.

The breaking unit according to claim 11,

wherein if the moving contact component is in the
first position, current flows through the moving con-
tact finger, the soft pigtail wire and the first elastic
current-carrying member connected together in par-
allel, the first current inlet end, the first current flow
section, the first electromotive force compensation
section and the first load terminal section, and a cur-
rent direction flowing through the first electromotive
force compensation section is consistent with a cur-
rent direction flowing through the moving contact fin-
ger;

wherein if the moving contact component is in the
second position, current flows through the moving
contact finger, the soft pigtail wire and the second
elastic current-carrying member connected together
in parallel, the second current inlet end, the second
current flow section, the second electromotive force
compensation section and the second load terminal
section, and a current direction flowing through the
second electromotive force compensation section is
consistent with the current direction flowing through
the moving contact finger.

The breaking unit according to claim 10,

wherein the first electromotive force compensation
section and the second electromotive force compen-
sation section are respectively provided with at least
one magnetizer.

A dual-power transfer switch, wherein the dual-pow-
er transfer switch comprises at least one breaking
unit according to any one of claims 1-13.
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