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(54) HIGH‑VOLTAGE ASSEMBLY OF TRANSFORMER, AND TRANSFORMER AND POWER
DEVICE

(57) This application relates to a high voltage com-
ponent of a transformer, a transformer, and electric power
equipment. The high voltage component (20) includes a
high voltage coil (21), an insulator (22), a grounding
structure (23), and a grounding layer (24). The grounding
structure includes an embedded member (231) and a
connector (232) that are interconnected. The embedded
member is located inside the insulator, and a part of a
surface of the embedded member is exposed and is
configured to fasten a grounding connector (90). The
connector (232) is located on an outer surface of the
insulator and is connected to the grounding layer. The
grounding layer covers outer surfaces of the insulator
and the connector (232), and the grounding layer (24),
the connector (232), the embedded member (231), and
the grounding connector (90) are sequentially electrically
connected to form a grounding path. The high voltage
component provided in embodiments of this application
has the stable and reliable grounding path.
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210227744.1, filed with the Chi-
na National Intellectual Property Administration on March
7, 2022 and entitled "HIGH VOLTAGE COMPONENT OF
TRANSFORMER, TRANSFORMER, AND ELECTRIC
POWER EQUIPMENT", which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of transfor-
mer grounding technologies, and in particular, to a high
voltage component of a transformer, a transformer, and
electric power equipment.

BACKGROUND

[0003] In a process of designing a transformer, a
grounding design of the transformer is always an impor-
tant and difficult topic. For example, a high voltage coil in
the transformer is wrapped with an insulation layer. If a
grounding layer is electrically connected to a system
ground by spraying the grounding layer on an outer sur-
face of the insulation layer, a grounding design of the high
voltage coil may be implemented. In this design solution,
stability and strength of a connection between the
grounding layer and the insulation layer determine relia-
bility of a grounding structure. Because the grounding
layer sprayed on the outer surface of the insulation layer
is only in contact with the outer surface of the insulation
layer, stability of a combination between the grounding
layer and the insulation layer is poor, and the grounding
layer may fall off. Consequently, the reliability of the
grounding structure is reduced.

SUMMARY

[0004] Embodiments of this application provide a high
voltage component of a transformer, a transformer, and
electric power equipment. The high voltage component
of a transformer has a reliable grounding structure.
[0005] According to a first aspect, an embodiment of
this application provides a high voltage component of a
transformer, including a high voltage coil, an insulator, a
grounding structure, and a grounding layer. The insulator
wraps the high voltage coil. The grounding structure
includes an embedded member and a connector that
are electrically conductive, where the embedded mem-
ber is isolated from the high voltage coil by using the
insulator, at least a part of the embedded member is
located inside the insulator, a part of a surface of the
embedded member is exposed and is configured to
fasten a grounding connector, the connector is located
on an outer surface of the insulator, and the connector is
directly or indirectly connected to the embedded mem-
ber. A part of the grounding layer is connected to a sur-

face that is of the connector and that is away from the
insulator, and a part of the grounding layer is connected to
at least a part of the outer surface of the insulator. The
grounding layer, the connector, the embedded member,
and the grounding connector are electrically connected in
sequence to form a grounding path.
[0006] The grounding path of the high voltage compo-
nent provided in this solution forms a reliable grounding
connection relationship, so that safety of the high voltage
component can be improved. A specific analysis is as
follows: The grounding layer is formed on the surface of
the connector through electroplating, spraying, or the
like, to implement electrical connection between the
grounding layer and the connector. In an assembly pro-
cess and a use process of the high voltage component, a
connection position between the grounding layer and the
connector is static, and no external force acts on the
position. For example, a fixed connector similar to a
screw is not disposed at this position. Therefore, an
electrical connection structure between the grounding
layer and the connector is not easily damaged, and an
open circuit is not easily generated. An electrical con-
nection between the grounding connector and the em-
bedded member is a direct connection relationship, and
does not depend on the grounding layer. Even if the
grounding layer between the grounding connector and
the embedded member is damaged and fractures occur,
the electrical connection relationship between the
grounding connector and the embedded member is not
affected. Therefore, the grounding path of the high vol-
tage component is stable, and a risk of a grounding failure
is low.
[0007] In a possible implementation, the embedded
member includes a first end face and a side surface that
face different directions and that are adjacent to each
other, the first end face is configured to fasten the ground-
ing connector, the grounding structure further includes an
intermediate member, and the intermediate member is
located inside the insulator and is configured to connect
the side surface and the connector. This solution pro-
vides a specific architecture of the grounding structure.
The embedded member and the connector are con-
nected by using the intermediate member, so that the
connector can be more flexibly disposed on the outer
surface of the insulator, and can adapt to the high voltage
component in different application scenarios.
[0008] In a possible implementation, the embedded
member includes a first end face and a side surface that
face different directions and that are adjacent to each
other, the first end face is configured to fasten the ground-
ing connector, the side surface includes a first region and
a second region, the first region is connected between the
second region and the first end face, the second region is
located inside the insulator, and the first region is located
outside the insulator and is connected to the connector.
The connector in the grounding structure provided in this
solution is directly connected to the first region on the side
surface of the embedded member. For the grounding
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structure, a structure of the grounding structure is sim-
pler, so that a manufacturing process of a process of
connecting the grounding structure to the insulator is not
complex, and low manufacturing costs are easily imple-
mented.
[0009] In a possible implementation, the surface that is
of the connector and that is away from the insulator is
flush and coplanar with the first end face. It may be
understood that the outer surface of the connector and
the first end face may jointly form a planar structure or an
arc-shaped surface, and there is no step structure be-
tween the outer surface and the first end face. In this
solution, the outer surface of the connector and the first
end face are coplanar, so that the surface of the ground-
ing structure exposed outside the insulator is an inte-
grated surface architecture of smooth transition. A
grounding layer is disposed on the surface of such
smooth transition, so that the connection between the
grounding layer and the grounding structure is more
reliable.
[0010] In a possible implementation, the embedded
member includes a first end face, the connector includes
a first connection area and a second connection area, the
first connection area is connected to the first end face, the
second connection area is connected to the outer surface
of the insulator, and the grounding connector is con-
nected to the first connection area. This solution provides
a specific solution of a position relationship between the
connector and the embedded member. Because the first
connection area of the connector is connected to the first
end face of the embedded member, the embedded mem-
ber may be first fastened to the insulator, and then the
connector is connected to the embedded member. After
the embedded member and the insulator are assembled,
the first end face is a part that is of the embedded member
and that is exposed on the surface of the insulator, and it
is easy to connect the connector to the first end face.
[0011] In a possible implementation, the first end face
is flush and coplanar with the outer surface of the insu-
lator for connecting the connector. In this solution, a
relationship between the first end face and the outer
surface of the insulator is limited, so that the connector
may be of a flat structure, and a connection between the
connector and the insulator is simple and stable.
[0012] In a possible implementation, the second con-
nection area is distributed on two sides of the first con-
nection area; or the second connection area is disposed
around the first connection area. This solution provides
two specific connector arrangement solutions, and a
degree of application freedom is high. A proper connector
arrangement solution may be selected based on a spe-
cific structure form of the high voltage component.
[0013] In a possible implementation, the connector
includes a hollow region, and a part of the grounding
layer is in the hollow region and is connected to the
insulator. This solution helps improve the stability of
the connection between the connector and the grounding
layer.

[0014] In a possible implementation, the connector is
of a mesh structure. The mesh structure of the connector
helps improve the stability of the connection between the
connector and the grounding layer.
[0015] In a possible implementation, the insulator in-
cludes a main body insulation part and a bump, the main
body insulation part wraps the high voltage coil, the main
body insulation part includes a top surface, a bottom
surface, and a side surface connected between the top
surface and the bottom surface, the top surface is con-
figured to face towards a low voltage coil of the transfor-
mer, the bump is protrudingly disposed on the side sur-
face, at least a part of the embedded member is located
inside the bump, and a part of a surface that is of the
embedded member and that is configured to connect the
grounding connector faces a same direction as the top
surface. In this solution, a size of the main body insulation
part of the insulator can be miniaturized, and a grounding
structure is disposed on the bump. The grounding struc-
ture does not affect a safe isolation distance of the high
voltage coil. This helps ensure safety of the high voltage
component.
[0016] In a possible implementation, the connector is
located on an outer surface of the bump and/or the side
surface. This solution provides different arrangement
solutions of the connector of the grounding structure. A
proper solution may be selected based on a specific
application requirement, and flexibility is good.
[0017] In a possible implementation, the insulator in-
cludes a top surface, a bottom surface, and a side surface
connected between the top surface and the bottom sur-
face, the top surface and/or the bottom surface are/is
configured to face towards a low voltage coil of the
transformer, the connector is located on the side surface,
and a part of a surface that is of the embedded member
and that is configured to connect the grounding connec-
tor faces a same direction as the side surface. This
solution helps simplify a manufacturing process of an
insulation member. Because there is no bump structure
on an outer surface of the main body insulation part of the
insulation member, a process of disposing a grounding
layer on the outer surface of the main body insulation part
is also easy to control. This helps improve reliability of the
connection between the grounding layer and the main
body insulation part.
[0018] In a possible implementation, the high voltage
coil includes a winding part and a lead-out part, the lead-
out part and the winding part are adjacently disposed in a
first direction, the insulator includes a main body insula-
tion part and a lead insulation part, the main body insula-
tion part wraps the winding part, the lead insulation part
wraps the lead-out part, the grounding structure is dis-
posed on the main body insulation part, and in the first
direction, the grounding structure is located on a side that
is of the winding part and that is away from the lead-out
part. For the transformer in which the high voltage com-
ponent is located, the high voltage component provided
in this implementation is applicable to an application
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environment in which installation space is sufficient in the
first direction.
[0019] In a possible implementation, the high voltage
coil includes a winding part and a lead-out part, the lead-
out part and the winding part are adjacently disposed in a
first direction, the insulator includes a main body insula-
tion part and a lead insulation part, the main body insula-
tion part wraps the winding part, the lead insulation part
wraps the lead-out part, the grounding structure is dis-
posed on the main body insulation part, the grounding
structure and the winding part are spaced in a second
direction, and the second direction and the first direction
are disposed at an included angle. For the transformer in
which the high voltage component is located, the high
voltage component provided in this solution is applicable
to an application environment in which installation space
is sufficient in the second direction. A size of the high
voltage component in the first direction can be controlled,
so that the size of the transformer in the first direction is
easy to implement miniaturization.
[0020] In a possible implementation, a hollow part is
disposed on a part that is of the grounding layer and that is
connected to the insulator, and the hollow part is dis-
posed to increase resistance of the grounding layer. In
another implementation, the grounding layer includes a
conductor material or a semiconductor material, and the
high voltage coil is within a radiation range of a leakage
flux of the transformer. In this way, in an operating pro-
cess of the high voltage component, the grounding layer
forms a closed grounding loop. The existence of the
grounding layer causes an extra loss generated by the
transformer due to induction electromotive force in the
operating process. A higher resistivity of a material used
by the grounding layer indicates a poorer potential limit-
ing effect of the grounding layer and a smaller loss
caused by electromagnetic induction. On the contrary,
a lower resistivity of a material used by the grounding
layer indicates a better potential limiting effect of the
grounding layer and a higher loss caused by electromag-
netic induction. Therefore, the grounding layer is limited
to a semi-conductive material in this application, and the
loss and the potential limiting effect are balanced.
[0021] In a possible implementation, the grounding
layer is formed on surfaces of the insulator and the
connector through spraying or electroplating; or the
grounding layer is a flexible strip having semi-conductive
performance. This solution provides a plurality of solu-
tions for preparing the grounding layer. A proper solution
may be selected based on actual requirements.
[0022] In a possible implementation, a resistivity of the
grounding structure is lower than a resistivity of the
grounding layer. This solution ensures stability of ground-
ing.
[0023] According to a second aspect, an embodiment
of this application provides a transformer, including a
magnetic core and the high voltage component accord-
ing to any one of the possible implementations of the first
aspect, where the high voltage component is sleeved on

a part of the magnetic core. The transformer provided in
this solution has the high voltage component provided in
the first aspect, and has a reliable high voltage grounding
path, so that safety and a service life of the transformer
can be ensured.
[0024] In a possible implementation, the transformer
includes a low voltage coil, a shielding member, and a
conductive cover, the low voltage coil includes a first low
voltage coil and a second low voltage coil, the shielding
member includes a first shielding member and a second
shielding member, the conductive cover includes a first
conductive cover and a second conductive cover, the
magnetic core includes a first magnetic cover, a second
magnetic cover, and a magnetic cylinder connected be-
tween the first magnetic cover and the second magnetic
cover that are disposed opposite to each other, the first
conductive cover, a part of the first shielding member, the
first magnetic cover, the first low voltage coil, the high
voltage component, the second low voltage coil, the
second magnetic cover, a part of the second shielding
member, and the second conductive cover are sequen-
tially stacked, the low voltage coil and the high voltage
component surround the magnetic cylinder, the part of
the first shielding member is located at a periphery of the
first magnetic cover and the first low voltage coil, the part
of the second shielding member is located at a periphery
of the second magnetic cover and the second low voltage
coil, the conductive cover is configured to be grounded,
and a resistivity of the shielding member is higher than a
resistivity of the conductive cover.
[0025] According to the transformer provided in embo-
diments of this application, an insulator is disposed in the
high voltage component, and a high voltage coil is
wrapped by using the insulator, to isolate the high voltage
coil from the low voltage coil, thereby facilitating a design
of miniaturization of a transformer size. A grounding layer
and a grounding structure of the high voltage coil are
configured to realize a potential of an outer surface of the
high voltage component as a ground potential, and the
shielding member and the conductive cover are config-
ured to realize isolation and grounding of the low voltage
coil, to realize reliable grounding of the transformer. By
controlling a resistivity of the grounding layer and a
resistivity of the shielding member (specifically, the
grounding layer includes a semi-conductive material,
and the shielding member is of a mesh structure), an
eddy current loss caused by a high frequency magnetic
field of the transformer can be reduced, and operating
efficiency of the transformer can be improved. Specifi-
cally, the transformer generates a changing magnetic flux
in an operating process. The magnetic flux is classified
into a main magnetic flux and a leakage flux. The main
magnetic flux is restricted to perform electromagnetic
capability conversion in the magnetic core, but the leak-
age flux is scattered in a transformer system. The ground-
ing layer on the surface of the high voltage component
and the structure of the shielding member generate an
induced voltage under influence of the leakage flux, and
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consequently, a loss is generated. If resistance values of
the grounding layer and the shielding member increase,
the eddy current loss decreases accordingly. Therefore,
the eddy current loss may be reduced by controlling the
resistivity of the grounding layer and the resistivity of the
shielding member.
[0026] In a possible implementation, the transformer
further includes a fastener, the fastener is electrically
conductive, the fastener is fastened to the first conductive
cover and the second conductive cover, and the high
voltage component, the low voltage coil, and the shield-
ing member are fastened between the first conductive
cover and the second conductive cover by using the
fastener. In this solution, by disposing the fastener, on
one hand, components of the transformer can be fas-
tened, and on the other hand, the fastener is also con-
figured to implement grounding of the low voltage coil, so
that an overall structure of the transformer has an ad-
vantage of compactness and simplicity, and is conducive
to a design of miniaturization of a size of the transformer.
[0027] In a possible implementation, the first shielding
member includes a first part and a second part, the first
part is disposed between the first magnetic cover and the
first conductive cover in a stacked manner, the second
part is connected to an edge of the first part and extends
from the edge of the first part towards the high voltage
component, and the second part is disposed around the
periphery of the first magnetic cover and the first low
voltage coil. In this solution, a specific structure design is
performed on the second part and the first part of the
second shielding member, so that the second shielding
member can cover a larger area of the second low
voltage coil, thereby improving a protection and isolation
effect of the low voltage coil.
[0028] In a possible implementation, the second part
includes a top edge, a bottom edge, a first side edge, and
a second side edge, the top edge is connected to the first
part, the bottom edge is in contact with the high voltage
component or forms a gap with the high voltage compo-
nent, an opening is formed between the first side edge
and the second side edge, and the opening is configured
to accommodate at least a lead-out member of the first
low voltage coil. In this solution, the second part is dis-
posed as an open-loop architecture, and the opening is
disposed, so that the lead-out member of the low voltage
coil is conveniently installed, and assembly is flexible.
[0029] In a possible implementation, the first shielding
member includes a sheet-like main body and a plurality of
through holes disposed on the main body. In this solution,
the through hole is disposed on the sheet-like main body,
so that resistance of the shielding member can be im-
proved, and an eddy current loss phenomenon of the
transformer can be improved.
[0030] In a possible implementation, the transformer
includes a low voltage coil, a shielding member, and a
conductive cover, the magnetic core includes a first
magnetic cover, a second magnetic cover, and a mag-
netic cylinder connected between the first magnetic cov-

er and the second magnetic cover that are disposed
opposite to each other, the high voltage component
and the low voltage coil surround the magnetic cylinder,
the high voltage component, the low voltage coil, the first
magnetic cover, a part of the shielding member, and the
conductive cover are sequentially stacked, the part of the
shielding member is located on a periphery of the first
magnetic cover and the low voltage coil, the conductive
cover is configured to be grounded, and a resistivity of the
shielding member is higher than a resistivity of the con-
ductive cover. This solution provides a specific transfor-
mer architecture. An insulator is disposed in a high vol-
tage component, and the high voltage coil is wrapped by
using the insulator, to implement isolation between the
high voltage coil and the low voltage coil. A grounding
layer and a grounding structure of the high voltage coil
are configured to realize a potential of an outer surface of
the high voltage component as a ground potential, and
the shielding member and the conductive cover are
configured to realize isolation and grounding of the low
voltage coil, to realize reliable grounding of the transfor-
mer.
[0031] In a possible implementation, the grounding
connector is connected between the embedded member
and the conductive cover. In this solution, the conductive
cover is configured to collect grounding of the high vol-
tage component and grounding of the low voltage coil.
For the transformer, the design of the grounding structure
can save space of the transformer, and is conducive to
the design of miniaturization of the transformer size.
[0032] In a possible implementation, the shielding
member is in contact with the high voltage component.
The shielding member is designed to be in contact with
the high voltage component, so that the shielding mem-
ber is connected to the grounding layer of the high voltage
component. In this way, all-round isolation protection is
formed for the low voltage coil. This helps improve per-
formance of the transformer.
[0033] According to a third aspect, an embodiment of
this application provides electric power equipment, in-
cluding a high voltage circuit, a low voltage circuit, and a
transformer connected between the high voltage circuit
and the low voltage circuit, where the transformer is the
transformer according to any one of the possible imple-
mentations of the second aspect. Because the electric
power equipment provided in this solution has the fore-
going transformer structure, voltage conversion of the
electric power equipment is more stable, and perfor-
mance and a life of the electric power equipment can
be guaranteed.
[0034] According to a fourth aspect, an embodiment of
this application provides a transformer, including a mag-
netic core, a high voltage component, a low voltage coil, a
shielding member, and a conductive cover. The magnetic
core includes a first magnetic cover, a second magnetic
cover, and a magnetic cylinder connected between the
first magnetic cover and the second magnetic cover that
are disposed opposite to each other. The high voltage
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component, includes a high voltage coil, an insulator, and
a grounding layer, where the insulator wraps the high
voltage coil, and the grounding layer covers at least a part
of an outer surface of the insulator. The low voltage coil
and the high voltage component are stacked, and the low
voltage coil and the high voltage component surround the
magnetic cylinder. The high voltage component, the low
voltage coil, the first magnetic cover, a part of the shield-
ing member, and the conductive cover are sequentially
stacked, the part of the shielding member is located at a
periphery of the first magnetic cover and the low voltage
coil, the conductive cover is configured to be grounded,
and a resistivity of the shielding member is higher than a
resistivity of the conductive cover. The grounding layer of
the high voltage component is electrically connected to
the conductive cover.
[0035] According to the transformer provided in this
solution, an insulator is disposed in the high voltage
component, and a high voltage coil is wrapped by using
the insulator, to isolate the high voltage coil from the low
voltage coil, thereby facilitating a design of miniaturiza-
tion of a transformer size. The grounding layer and a
grounding structure of the high voltage coil are config-
ured to realize a potential of an outer surface of the high
voltage component as a ground potential, and the shield-
ing member and the conductive cover are configured to
realize isolation and grounding of the low voltage coil, to
realize reliable grounding of the transformer.

BRIEF DESCRIPTION OF DRAWINGS

[0036]

FIG. 1A is a schematic diagram of electric power
equipment according to an implementation of this
application;
FIG. 1B is a schematic diagram of a transformer
according to a possible implementation of the elec-
tric power equipment shown in FIG. 1A;
FIG. 2A is a three-dimensional schematic diagram of
a high voltage component according to an imple-
mentation of this application;
FIG. 2B is a three-dimensional exploded schematic
diagram of a high voltage component according to an
implementation of this application;
FIG. 3 is a partial sectional view of a high voltage
component according to an implementation of this
application;
FIG. 4 is a three-dimensional schematic diagram of a
grounding structure of a high voltage component
according to an implementation of this application;
FIG. 5 is a grounding structure of a high voltage
component in the conventional technology;
FIG. 6A is a schematic diagram of an embedded
member of a grounding structure of a high voltage
component according to an implementation of this
application;
FIG. 6B is a schematic diagram of an assembly

relationship between the embedded member shown
in FIG. 6A and an insulator;
FIG. 7A is a schematic diagram of an embedded
member of a grounding structure of a high voltage
component according to an implementation of this
application;
FIG. 7B is a schematic diagram of an assembly
relationship between the embedded member shown
in FIG. 7A and an insulator;
FIG. 8A is a schematic diagram of an embedded
member of a grounding structure of a high voltage
component according to an implementation of this
application;
FIG. 8B is a schematic diagram of an assembly
relationship between the embedded member shown
in FIG. 8A and an insulator;
FIG. 8C is a schematic diagram of another assembly
relationship between the embedded member shown
in FIG. 8A and an insulator;
FIG. 9A is a schematic diagram of a connector of a
grounding structure of a high voltage component
according to an implementation of this application;
FIG. 9B is a schematic diagram of a connector of a
grounding structure of a high voltage component
according to an implementation of this application;
FIG. 9C is a schematic diagram of a connector of a
grounding structure of a high voltage component
according to an implementation of this application;
FIG. 10 is a partial sectional view of a high voltage
component according to an implementation of this
application;
FIG. 11 is a three-dimensional exploded schematic
diagram of a high voltage component according to an
implementation of this application;
FIG. 12 is a schematic diagram of a high voltage
component according to an implementation of this
application;
FIG. 13 is a three-dimensional schematic diagram of
a grounding structure of a high voltage component
according to an implementation of this application;
FIG. 14 is a partial sectional view of a high voltage
component according to an implementation of this
application;
FIG. 15 is a partial sectional view of a high voltage
component according to an implementation of this
application;
FIG. 16 is a partial sectional view of a high voltage
component according to an implementation of this
application;
FIG. 17 is a partial sectional view of a grounding layer
of a high voltage component according to an imple-
mentation of this application;
FIG. 18 is a three-dimensional diagram of a trans-
former according to an implementation of this appli-
cation;
FIG. 19 is a sideview of a transformer according to an
implementation of this application;
FIG. 20 is a three-dimensional exploded diagram of a
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transformer according to an implementation of this
application; and
FIG. 21 is a schematic diagram of a second shielding
member of a transformer according to an implemen-
tation of this application.

DESCRIPTION OF EMBODIMENTS

[0037] The following describes embodiments of this
application with reference to the accompanying drawings
in embodiments of this application.
[0038] FIG. 1A is aschematic diagram ofelectric power
equipment according to an implementation of this appli-
cation. The electric power equipment may be a power
electronic transformer, a direct current microgrid, direct
current microgrid equipment, flexible power supply
equipment, or converter equipment. The electric power
equipment includes a high voltage circuit, a low voltage
circuit, and a transformer. The transformer is connected
between the high voltage circuit and the low voltage
circuit, and is configured to implement functions such
as voltage boosting and lowering, impedance matching,
and security isolation. In an implementation, the trans-
former provided in embodiments of this application per-
forms functions such as high voltage isolation and insu-
lation in the electric power equipment. Specifically, the
transformer includes a low voltage coil, a high voltage
coil, and a magnetic core. The low voltage coil is elec-
trically connected to the low voltage circuit, and the high
voltage coil is electrically connected to the high voltage
circuit. Energy conversion between the low voltage circuit
and the high voltage circuit is implemented according to
an electromagnetic induction principle through interac-
tion between the low voltage coil, the high voltage coil,
and the magnetic core. In this this implementation, the
high voltage circuit and the low voltage circuit may be
understood as two circuits with different voltages. A
specific high voltage range of a voltage of the high voltage
circuit is not limited, and a specific low voltage range of a
voltage of the low voltage circuit is not limited, provided
that a voltage toground of the high voltage circuit is higher
than a voltage to ground of the low voltage circuit.
[0039] The electric power equipment provided in em-
bodiments of this application may be a power converter,
and may be used in a plurality of application fields such as
a new energy smart microgrid field, a power transmission
and distribution field, a new energy field (for example, a
photovoltaic grid-connected field or a wind power grid-
connected field), a photovoltaic power generation field
(for example, a home device (such as a refrigerator or an
air conditioner) or power grid power supplying), a wind
power generation field, or a high-power converter field
(for example, converting a direct current into a high-
power high-voltage alternating current). This may be
specifically determined based on an actual application
scenario, and is not limited herein.
[0040] FIG. 1B is a schematic diagram of a transformer
according to a possible implementation of the electric

power equipment shown in FIG. 1A. The transformer
includes a magnetic core 10, a high voltage component
20, and a low voltage component 30. The low voltage
component 30 is distributed on two opposite sides of the
high voltage component 20, and the low voltage compo-
nent 30 and the high voltage component 20 are stacked.
A coil lead-out structure WH of the high voltage compo-
nent 20 is configured to electrically connect to the high
voltage circuit in FIG. 1A, and a coil lead-out structure WL
of the low voltage component 30 is configured to elec-
trically connect to the low voltage circuit in FIG. 1A.
[0041] FIG. 2A is a three-dimensional schematic as-
sembly diagram of the high voltage component 20 of the
transformer according to an implementation of this ap-
plication. FIG. 2B is a schematic three-dimensional ex-
ploded diagram of the high voltage component 20 of the
transformer shown in FIG. 2A. Refer to FIG. 2B. The high
voltage component 20 of the transformer includes a high
voltage coil 21, an insulator 22, a grounding structure 23,
and a grounding layer 24.
[0042] In a specific implementation, the high voltage
coil 21 is electrically connected to a high voltage circuit,
and the high voltage coil 21 is formed by a plurality of
turns of conductor coils. The high voltage coil 21 includes
a winding part 211, a lead-out part 212, a first terminal
213, and a second terminal 214. In an implementation,
the lead-out part 212 includes a first lead section 2121
and a second lead section 2122. The first lead section
2121 and the second lead section 2122 are spaced at a
same side of the winding part 211. The winding part 211 is
connected in series between the first lead section 2121
and the second lead section 2122. One end that is of the
first lead section 2121 and that is away from the winding
part 211 is connected to the second terminal 214. One
end that is of the second lead section 2122 and that is
away from the winding part 211 is connected to the first
terminal 213. The winding part 211 is surrounded to form
two through holes H1, and the two through holes H1 are
configured to accommodate a part of the magnetic core.
In an implementation, the winding part 211 is 8-shaped,
or the winding part 211 includes two ring structures that
are disposed side by side and adjacent to each other.
[0043] The insulator 22 wraps the high voltage coil 21.
Specifically, the winding part 211 and the lead-out part
212 that are of the high voltage coil 21 are completely
wrapped by the insulator 22. A part of the second terminal
214 and a part of the first terminal 213 are located in the
insulator 22. A part of the second terminal 214 and a part
of the first terminal 213 extend out of the insulator 22 and
are exposed. The exposed part of the second terminal
214 and the first terminal 213 are configured to electri-
cally connect to the high voltage circuit. In an implemen-
tation, at a position of the through hole H1 of the winding
part 211, the insulator 22 forms a mounting hole H2, and
the mounting hole H2 is configured to accommodate a
part of the magnetic core.
[0044] The insulator 22 wraps the high voltage coil 21
through casting, so that stability of a connection between
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the high voltage coil 21 and the insulator 22 can be
improved, and a risk of moving the high voltage coil 21
relative to the insulator 22 is reduced. This improves
operating stability and use safety of the transformer.
The insulator 22 obtained through casting or die casting
manufacturing has a low risk of having an air cavity inside
the insulator 22, so that isolation effect of the insulator 22
can be ensured. A material of the insulator 22 may be
epoxy resin, insulation rubber, or the like. The material of
the insulator 22 is not specially limited in embodiments of
this application.
[0045] The grounding layer 24 is located on an outer
surface of the insulator 22, to implement grounding of the
high voltage component 20, and limit a potential of the
outer surface of the insulator 22 to a low potential, for
example, a potential the same as that of the system
ground. A potential of the grounding layer 24 is the
potential of the system ground, and is specifically a low
potential. For example, the potential of the grounding
layer 24 is zero. The grounding layer 24 is disposed on
the outer surface of the insulator 22, so that a risk of
breakdown of an air layer around the high voltage com-
ponent can be reduced, and the use safety of the trans-
former can be improved. In an implementation, the
grounding layer 24 is a semi-conductive layer.
[0046] The thickness of the insulator 22 may be defined
as a minimum distance between the outer surface of the
high voltage coil 21 and the outer surface of the insulator
22. For the high voltage component, a voltage of a high
voltage circuit connected to the high voltage coil 21 is a
high voltage, and a voltage difference between the high
voltage and the ground is M kilovolts (KV). When M≥1, a
minimum thickness T of the insulator 22 needs to meet:
T≥0.3 mm/KV.
[0047] In this application, to improve grounding stabi-
lity of the high voltage component, the grounding struc-
ture 23 is disposed, and the grounding structure 23
includes a conductive material or a semi-conductive
material. Apart of the grounding structure 23 is implanted
inside the insulator 22. The partial grounding structure 23
is disposed on the outer surface of the insulator 22. The
grounding layer 24 is connected to the part of the ground-
ing structure 23 located on the outer surface of the
insulator 22. The part of the grounding structure 23 im-
planted inside the insulator 22 is electrically connected to
the system groundby using a groundingconnector. In this
way, the grounding layer 24, the part of the grounding
structure 23 located on the outer surface of the insulator
22, a part of grounding structure 23 embedded in the
insulator 22, and the grounding connector are electrically
connected in sequence to form a grounding path of the
high voltage component 20. In a process of assembling or
using the high voltage component 20, the grounding path
is not affected by any loss. Therefore, the high voltage
component 20 provided in the specific implementation of
this application has a reliable grounding path. In sum-
mary, in this application, the grounding stability of the high
voltage component 20 can be improved by disposing the

grounding structure 23. A specific structure of the
grounding structure 23 is described as follows.
[0048] FIG. 3 is a partial sectional view of a high voltage
component according to an implementation of this appli-
cation. FIG. 4 is a three-dimensional schematic diagram
of a grounding structure of a high voltage component
according to an implementation of this application. Refer
to FIG. 2A, FIG. 2B, FIG. 3, and FIG. 4. The grounding
structure 23 includes an embedded member 231 and a
connector 232 that are electrically conductive, where the
embedded member 231 is isolated from the high voltage
coil 21 by using the insulator 22, at least a part of the
embedded member 231 is located inside the insulator 22,
a part of a surface of the embedded member 231 is
exposed and is configured to fasten a grounding con-
nector 90, the connector 232 is located on an outer sur-
face of the insulator 22, and the connector 232 is directly
or indirectly connected to the embedded member 231.
Direct connection means that there is no other connec-
tion medium between the connector 232 and the em-
bedded member 231, and the connector 232 and the
embedded member 231 are in contact and are connected
to each other. Indirect connection means that there is a
gap between the connector 232 and the embedded
member 231, and the connector 232 and the embedded
member 231 are connected between the connector 232
and the embedded member 231 by using another con-
nection structure. In the implementations shown in FIG. 3
and FIG. 4, the connector 232 and the embedded mem-
ber 231 are in an indirect connection relationship, the
grounding structure 23 further includes an intermediate
member 233, and the intermediate member 233 is lo-
cated inside the insulator 22 and is connected between
the connector 232 and the embedded member 231. A
part of the grounding layer 24 is connected to a surface
that is of the connector 232 and that is away from the
insulator 22. Apart of the grounding layer 24 is connected
to at least a part of an outer surface of the insulator 22. A
grounding path of the high voltage component 20 is
implemented through a connection between the ground-
ing layer 24 and the connector 232, a connection be-
tween the connector 232 and the embedded member
231, and a connection between the embedded member
231 and the grounding connector 90. Because the em-
bedded member 231 of the grounding structure 23 is
located inside the insulator 22, a reliable grounding con-
nection relationship is formed between the connector 232
and the embedded member 231, and between the
grounding layer 24 and the connector 232, so that safety
of the high voltage component 20 can be improved.
[0049] For the high voltage component 20, a grounding
path is formed from the grounding layer 24 to the ground-
ing connector 90. The high voltage component 20 pro-
vided in this application includes two grounding paths. A
first grounding path is a grounding path formed by the
grounding layer 24 (a part of the grounding layer 24 that
covers the surface of the connector 232), the connector
232, the embedded member 231, and the grounding
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connector 90 that are electrically connected in sequence.
A second grounding path is a grounding path formed by
electrically connecting the grounding layer 24 (the
grounding layer 24 covering the part that is of the em-
bedded member 231 and that is exposed on the surface
of the insulator 22) between the grounding connector 90
and the embedded member 231. For the second ground-
ing path, in a process of fastening the grounding con-
nector 90, an external force acts on the grounding layer
24, which may damage the grounding layer 24 that
covers the part of the embedded member 231 exposed
on the surface of the insulator 22, and cause the second
grounding path to be disconnected. When the second
grounding path is damaged, the high voltage component
20 provided in this application further has the first ground-
ing path. The first grounding path is not affected by the
external force in a process of assembling the high voltage
component and the transformer, and is not easy to be
damaged or fail.
[0050] FIG. 5 shows a grounding structure of a high
voltage component in the conventional technology. A
grounding layer 24’ is disposed on an outer surface of
an insulator 22’, and a protruding structure 221’ is dis-
posed on the insulator 22’. The protruding structure 221’
is configured to be grounded, and the outer surface of the
protruding structure 221’ also covers the grounding layer
24’. The protruding structure 221’ is provided with a
grounding hole 222’. The grounding hole 222’ is config-
ured to work with a fastener 25’. The fastener 25’ is
configured to connect a grounding connector. For exam-
ple, the fastener 25’ includes a bolt 251’ and a nut 252’. In
a process of assembling the grounding connector, the
bolt and the nut need to be tightened by using a tool. After
assembly, the grounding layer 24’, the bolt 251’, and the
grounding connector between the bolt 251’ and the in-
sulator 22’ are electrically connected in sequence to form
a grounding path. In an assembly process, the grounding
layer 24’ on an outer surface of the grounding hole 222’ is
easily cracked under the effect of a tightening force, and
breakage of the grounding layer 24’ inevitably causes
disconnection of the grounding path, so that the high
voltage component fails to be grounded.
[0051] Compared with the grounding structure of the
high voltage component shown in FIG. 5, a grounding
path failure risk of the high voltage component provided in
embodiments of this application is lower. Specifically,
refer to FIG. 2B and FIG. 3. The grounding layer 24 is
formed on a surface of the connector 232 through elec-
troplating, spraying, or the like, to implement an electrical
connection between the grounding layer 24 and the
connector 232. In an assembly process and a use pro-
cess of the high voltage component 20, a connection
position between the grounding layer 24 and the con-
nector 232 is static, and no external force acts on this
position. For example, a fixed connector similar to a
screw is not disposed at this position. Therefore, an
electrical connection structure between the grounding
layer 24 and the connector 232 is not easily damaged,

and an open circuit is not easily generated. An electrical
connection between the grounding connector 90 and the
embedded member 231 is a direct connection relation-
ship, and does not depend on the grounding layer 24.
Even if the grounding layer 24 between the grounding
connector 90 and the embedded member 231 is da-
maged and fractures occur, the electrical connection
relationship between the grounding connector 90 and
the embedded member 231 is not affected. Therefore,
the grounding path of the high voltage component 20 is
stable, and a risk of a grounding failure is low.
[0052] FIG. 6A is a structure of an embedded member
231 in an implementation. FIG. 6B is a schematic dia-
gram of an assembly relationship between the em-
bedded member 231 shown in FIG. 6A and an insulator
22. Refer to FIG. 6A and FIG. 6B. In this implementation,
the embedded member 231 is of a three-segment struc-
ture, including a first segment 231A, a second segment
231B, and a third segment 231C. The second segment
231B is connected between the first segment 231A and
the third segment 231C. Diameters of the first segment
231A and the third segment 231C are greater than a
diameter of the second segment 231B. The second
segment 231B is approximately cylindrical. The em-
bedded member 231 includes a first end face S1, a
second end face S2, and a side surface S3. The first
end face S1 is a surface that is of the first segment 231A
and that is away from the second segment 231B. The
second end face S2 is a surface that is of the third
segment 231C and that is away from the second segment
231B. The first end face S1 and the second end face S2
may be parallel to each other. A surface other than the
first end face S1 on the first segment 231A, an outer
surface of the second segment 231B, and a surface other
than the second end face S2 on the third segment 231C
jointly form a side surface S3. As shown in FIG. 6B, the
side surface S3 and the second end face S2 are located
inside the insulator 22, and the first end face S1 is located
on the outer surface of the insulator 22. In this implemen-
tation, the embedded member 231 is designed as a
three-segment structure, so that the side surface S3
forms an inner concave architecture, and a bonding sur-
face between the insulator 22 and the embedded mem-
ber 231 forms a bent and extended state. This improves a
bonding force between the embedded member 231 and
the insulator 22.
[0053] In this implementation, the embedded member
231 is provided with a mounting hole 2311, and an open-
ing position of the mounting hole 2311 is on the first end
face S1. That is, the mounting hole 2311 extends from the
first end face S1 to the embedded member 231, and the
mounting hole 2311 is configured to fasten the grounding
connector 90. Specifically, the mounting hole 2311 may
be a threaded hole, and the grounding connector 90 may
be fixed through a screw and the mounting hole 2311
(refer to FIG. 2A). In another implementation, the ground-
ing connector 90 may also have a threaded structure, and
directly work with the threaded hole. In another imple-
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mentation, the grounding connector 90 may also be
fastened to the embedded member 231 through welding,
or may be connected to the embedded member 231
through a fastener. For example, a slot is disposed on
the embedded member 231, and the grounding connec-
tor 90 has a fastener structure that works with the slot.
[0054] The embedded member 231 includes the first
end face S1 and the side surface S3 that are adjacent to
each other and that face different directions. The first end
face S1 is configured to fasten the grounding connector
90. The grounding structure 23 further includes an inter-
mediate member 233, and the intermediate member 233
is connected between the side surface S3 and the con-
nector 232. This solution provides a specific architecture
of the grounding structure 23. The embedded member
231 and the connector 232 are connected by using the
intermediate member 233, so that the connector 232 can
be more flexibly disposed on the outer surface of the
insulator 22, and can adapt to the high voltage compo-
nent 20 in different application scenarios.
[0055] FIG. 7A is a structure of an embedded member
231 in an implementation. FIG. 7B is a schematic dia-
gram of an assembly relationship between the em-
bedded member 231 shown in FIG. 7A and an insulator
22. Refer to FIG. 7A and FIG. 7B. The embedded mem-
ber 231 includes a first end face S1, a second end face
S2, and a side surface S3, where the first end face S1 and
the second end face S2 have an equal area, the first end
face S1 is located on an outer surface of the insulator 22,
and the second end face S2 and the side surface S3 are
located inside the insulator 22. The embedded member
231 is provided with a mounting hole 2311, and an open-
ing position of the mounting hole 2311 is on the first end
face S1. In this implementation, the embedded member
231 is cylindrical, and the side surface S3 is of a cylind-
rical surface structure. The embedded member 231 of
this structure may also be reliably combined with the
insulator 22, and has advantages of simple structure
and low manufacturing costs.
[0056] FIG. 8A is a structure of an embedded member
231 in an implementation. FIG. 8B is a schematic dia-
gram of an assembly relationship between the em-
bedded member 231 shown in FIG. 8A and the insulator
22. FIG. 8C is a schematic diagram of another assembly
relationship between the embedded member 231 shown
in FIG. 8A and the insulator 22. The embedded member
231 is in a round table shape. The embedded member
231 includes a first end face S1, a second end face S2,
and a side surface S3. An area of the first end face S1 is
greater than an area of the second end face S2. A
mounting hole is disposed on the embedded member
231, the mounting hole is in a through hole shape, and the
mounting hole extends from the first end face S1 to the
second end face S2. Refer to FIG. 8A and FIG. 8B. In an
assembly manner, the first end face S1 is located on the
outer surface of the insulator 22, and the second end face
S2 and the side surface S3 are located inside the insu-
lator 22. In this assembly manner, after the insulator 22 is

cast on the surface of the high voltage coil 21, the
embedded member 231 may be installed inside the in-
sulator 22, and the second end face S2 may be placed
inside the insulator 22. This has an advantage of con-
venient assembly. Refer to FIG. 8A and FIG. 8C. In
another assembly manner, the second end face S2 is
located on the outer surface of the insulator, and the first
end face S1 and the side surface S3 are located inside the
insulator 22. In this assembly manner, in a process of
casting the insulator, the embedded member 231 may be
cast inside the insulator 22, and then the second end face
S2 is exposed through mechanical processing. Because
an area of the first end face S1 is greater than an area of
the second end face S2, a force exerted by the insulator
22 on the side surface S3 helps fasten the embedded
member 231 in the insulator 22, and the embedded
member 231 is not easily detached from the insulator
22. Therefore, this implementation has an advantage of
stable and firm combination.
[0057] In the implementation shown in FIG. 4, the
connector 232 is of a sheet-like structure, and no hole
or hollow structure is disposed on the connector 232. In
another implementation, a hollow region may be dis-
posed on the connector 232. When the connector 232
is installed on the surface of the insulator 22, a part of the
grounding layer 24 may be located in the hollow region
and connected to the insulator 22, or a part of the insulator
22 may be located in the hollow region and connected to
the connector 232. Therefore, in this solution, reliability of
combination between the connector 232 and the insula-
tor 22 and between the grounding layer 24 and the
connector 232 and the insulator 22 can be increased.
[0058] Refer to FIG. 9A. The connector 232 may be of a
mesh structure. It may be understood that the connector
232 may be obtained by using metal wires or metal strips
to form a mesh, and a through hole formed between the
metal wires or the metal strips is a hollow region.
[0059] Refer to FIG. 9B. The connector 232 may be of a
sheet-like structure, a plurality of through holes are dis-
posed on the sheet-like structure, and the plurality of
through holes form the hollow region of the connector
232. In this implementation, the hollow region is of a
circular through hole structure. In another implementa-
tion, a shape of the through hole is not limited to a circle,
and may alternatively be another shape, for example, a
rectangle or a triangle. As shown in FIG. 9C, through
holes of different shapes are disposed on the connector
232.
[0060] In a specific implementation, the connector 232
is of a flexible structure, and the connector 232 of the
flexible structure may form gapless bonding with a sur-
face of the insulator 22, thereby improving structural
strength and stability.
[0061] Refer to FIG. 10. In an implementation, an outer
surface of the insulator 22 includes a first surface S5 and
a second surface S6. The first surface S5 and the second
surface S6 face different directions (which may be under-
stood as that the first surface S5 and the second surface
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S6 are not coplanar), and the second surface S6 and the
second surface S6 may be adjacent. The embedded
member 231 includes a first end face S1 and a side
surface S3. The first end face S1 and the side surface
S3 are adjacent to each other and face different direc-
tions. The first end face S1 is located on the first surface
S5 of the insulator 22, the side surface S3 is located
inside the insulator 22, the connector 232 is connected
between the side surface S3 of the embedded member
231 and the connector 232, and the connector 232 is
located on the second surface S6 of the insulator 22.
[0062] In an implementation shown in FIG. 2B, the
insulator 22 includes a main body insulation part 221,
a lead insulation part 222, and a bump 223. The main
body insulation part 221 wraps a winding part 211 of the
high voltage coil 21. The main body insulation part 221
includes a top surface S7, a bottom surface S8, and an
insulation side surface S9 connected between the top
surface S7 and the bottom surface S8. The top surface
S7 is configured to face towards a low voltage coil of a
transformer. The bump 223 is protrudingly disposed on
the insulation side surface S9. At least a part of the
embedded member 231 is located inside the bump
223, and a part of a surface (the first end face S1) that
is of the embedded member 231 and that is configured to
connect to the grounding connector 90 faces the same
direction as the top surface S7. In this solution, a size of
the main body insulation part of the insulator can be
miniaturized, and a grounding structure is disposed on
the bump. The grounding structure does not affect a safe
isolation distance of the high voltage coil. This helps
ensure safety of the high voltage component.
[0063] The connector 232 may be located on an outer
surface of the bump 223, the connector 232 may also be
located on the insulation side surface S9 of the main body
insulation part 221, and the connector 232 may also be
disposed on the outer surface of the bump 223 and the
insulation side surface S9 of the main body insulation part
221. This solution provides different arrangement solu-
tions of the connector of the groundingstructure. A proper
solution may be selected based on a specific application
requirement, and flexibility is good. The lead insulation
part 222 wraps the lead-out part 212 of the high voltage
coil 21. The main body insulation part 221 and the lead
insulation part 222 are adjacently disposed in a first
direction A1. The bump 223 and the main body insulation
part 221 are adjacently disposed in a second direction
A2. An included angle is formed between the second
direction A2 and the first direction A1. In this implementa-
tion, the lead-out part 212 and the winding part 211 of the
high voltage coil 21 are adjacently disposed in the first
direction A1, and the grounding structure 23 and the
winding part 211 of the high voltage coil 21 are spaced
in the second direction A2. For the transformer in which
the high voltage component 20 is located, the high vol-
tage component 20 provided in this solution is applicable
to an application environment in which installation space
is sufficient in the second direction A2. A size of the high

voltage component 20 in the first direction A1 can be
controlled, so that the size of the transformer in the first
direction is easy to implement miniaturization.
[0064] Refer to FIG. 11. In an implementation shown in
FIG. 11, the grounding structure 23 is disposed on the
bump 223, and a part of a surface that is of the embedded
member 231 and that is configured to connect the
grounding connector 90 and that faces the same direc-
tion as the top surface of the main body insulation part
221. Compared with the implementation shown in FIG.
2B, in this implementation, a specific position of the bump
223 is adjusted. In this implementation, the lead insula-
tion part 222, the main body insulation part 221, and the
bump 223 are sequentially arranged along the first direc-
tion. The lead-out part 212 and the winding part 211 of the
high voltage coil 21 are adjacently disposed in a first
direction. In the first direction, the grounding structure
23 is located on a side that is of the winding part 211 and
that is away from the lead-out part 212. It may be under-
stood that the lead-out part 212, the winding part 211, and
the grounding structure 23 are sequentially arranged in
the first direction. For the transformer in which the high
voltage component is located, the high voltage compo-
nent provided in this implementation is applicable to an
application environment in which installation space is
sufficient in the first direction.
[0065] In an implementation of this application, the
bump 223 is disposed on the insulation side surface
S9 of the main body insulation part 221 of the insulator
22, and the grounding structure 23 is disposed at a
position of the bump 223. This can ensure that an overall
size of the insulator 22 is miniaturized. A position of the
bump 223 on the side surface S3 may be set based on a
specific use environment and an assembly requirement.
This is not limited in this application.
[0066] Refer to FIG. 12. In an implementation shown in
FIG. 12, the insulator 22 includes only a main body
insulation part 221 and a lead insulation part 222, and
no bump 223 is disposed on an insulation side surface S9
of the main body insulation part 221. In this implementa-
tion, the main body insulation part 221 includes a top
surface S7, a bottom surface (on an opposite side of the
top surface S7, which cannot be shown in the figure), and
an insulation side surface S9 connected between the top
surface S7 and the bottom surface. The grounding struc-
ture 23 is disposed on the main body insulation part 221.
In a specific implementation, the embedded member 231
of the grounding structure 23 includes a first end face S1,
the first end face S1 is exposed on an insulation side
surface S9 of the main body insulation part 221, and the
first end face S1 is configured to fasten a grounding
connector 90. The connector 232 of the grounding struc-
ture 23 is directly connected to the embedded member
231, and the connector 232 is located on the insulation
side surface S9 of the main body insulation part 221. A
direction of the first end face S1 is the same as a direction
of the insulation side surface S9 of the main body insula-
tion part 221. This solution helps simplify a manufacturing
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process of an insulation member. Because there is no
bump 223 structure on an outer surface of the main body
insulation part 221 of the insulation member, a process of
disposing a grounding layer 24 on the outer surface of the
main body insulation part 221 is also easy to control. This
helps improve reliability of the connection between the
grounding layer 24 and the main body insulation part 221.
[0067] Refer to FIG. 13. In an implementation, the
embedded member 231 includes a first end face S1
and a side surface S3 that are adjacent to each other
and that face different directions. The first end face S1 is
configured to fasten a grounding connector 90. Specifi-
cally, a mounting hole 2311 is disposed on the first end
face S1, and the mounting hole 2311 is configured to
connect to the grounding connector 90. The side surface
S3 includes a first region S31 and a second region S32.
The first region S31 is connected between the second
region S32 and the first end face S1. The connector 232 is
connected to the first region S31. A position relationship
between the grounding structure 23 and the insulator 22
is as follows: The second region S32 is located inside the
insulator 22, and the first region S31 is located outside the
insulator 22. In an implementation, a surface that is of the
connector 232 and that is away from the insulator 22 may
be flush and coplanar with the first end face S1. It may be
understood that an outer surface of the connector 232
and the first end face S1 may jointly form a planar
structure or an arc-shaped surface, and there is no step
structure between the outer surface and the first end face
S1. In this solution, the outer surface of the connector 232
and the first end face S1 are coplanar, so that the surface
of the grounding structure exposed outside the insulator
is an integrated surface architecture of smooth transition.
A grounding layer is disposed on the surface of such
smooth transition, so that the connection between the
grounding layer 24 and the grounding structure 23 is
more reliable.
[0068] Refer to FIG. 14. In an implementation, a con-
nector 232 is directly connected to an embedded mem-
ber 231. The embedded member 231 is columnar. The
embedded member 231 includes a first end face S1 and a
side surface S3. The side surface S3 includes a first
region S31 and a second region S32. The first region
S31 is located between the second region S32 and the
first end face S1. The second region S32 is located inside
the insulator 22. The first region S31 extends out of the
insulator 22, and the first end face S1 is located outside
the insulator 22. The connector 232 is connected to the
first region S31. The connector 232 includes an outer
surface 2321. The outer surface 2321 of the connector
232 is located on an outer surface of the insulator 22 and
is not covered by the insulator 22. All surfaces of the
connector 232 except the outer surface 2321 of the
connector 232 are connected to the insulator 22. The
outer surface 2321 of the connector 232 is configured to
connect to a grounding layer 24. In this implementation,
the first end face S1 and the outer surface 2321 of the
connector 232 are not coplanar. In other words, the first

end face S1 is connected to the outer surface 2321 of the
connector 232 by using a part of the side surface S3. The
connector 232 in the grounding structure 23 provided in
this solution is directly connected to the first region S31 of
the side surface S3 of the embedded member 231. For
the grounding structure 23, a structure of the grounding
structure 23 is simpler, so that amanufacturing process of
a process of connecting the grounding structure 23 to the
insulator 22 is not complex, and low manufacturing costs
are easily implemented.
[0069] Refer to FIG. 15. In an implementation, a con-
nector 232 is connected to a first end face S1 of an
embedded member 231. Specifically, the connector
232 includes a first connection area 2322 and a second
connection area 2323. The first connection area 2322 is
connected to the first end face S1, the second connection
area 2323 is connected to an outer surface of the insu-
lator 22, and the grounding connector 90 is connected to
the first connection area. The first end face S1 and the
outer surface of the insulator 22 that is configured to
connect the connector 232 are flush and coplanar. In this
solution, a relationship between the first end face S1 and
the outer surface position of the insulator 22 is limited, so
that the connector 232 may be a flat structure, and a
connection between the connector 232 and the insulator
22 has an advantage of simplicity and stability. In an
implementation shown in FIG. 15, the second connection
area 2323 is distributed on one side of the first connection
area 2322. In another implementation, as shown in FIG.
16, the second connection areas 2323 may also be
distributed on two sides of the first connection area
2322, or the second connection area 2323 may be dis-
posed around the first connection area 2322. This solu-
tion provides two specific connector arrangement solu-
tions, and a degree of application freedom is high. A
proper connector arrangement solution may be selected
based on a specific structure form of the high voltage
component. This solution provides a specific solution of a
position relationship between the connector 232 and the
embedded member 231. Because the first connection
area 2322 of the connector 232 is connected to the first
end face S1 of the embedded member 231, the em-
bedded member 231 may be first fastened to the insulator
22, and then the connector 232 is connected to the first
end face S1. After the embedded member 231 and the
insulator 22 are assembled, the first end face S1 is
exposed on the surface of the insulator 22. In this case,
it is easy to connect the connector 232 to the first end face
S1. For example, connection and fastening may be im-
plemented through welding. The embedded member 231
and the insulator 22 may be of an integrated structure. In
other words, in a process of casting the insulator 22, the
embedded member 231 is disposed in the insulator 22.
[0070] In the implementations shown in FIG. 14, FIG.
15, and FIG. 16, a part of an insulator between a surface
that is of the embedded member 231 and that is away
from the first end face S1 and the high voltage coil 21 is a
thinnest position of the insulator 22, and it needs to be
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ensured that a thickness of the part of the insulator 22 is
within a safe distance range (for example, greater than or
equal to 0.3 mm/KV).
[0071] In the implementations shown in FIG. 14, FIG.
15, and FIG. 16, the connector 232 may be of an inte-
grated structure, and may be distributed on one side of
the first end face S1 or disposed around the first end face
S1. Alternatively, the connector 232 may be of a split
structure, and the connector 232 includes a plurality of
independent components, and the plurality of indepen-
dent components are directly connected to the em-
bedded member 231 and distributed on a periphery of
the first end face S1.
[0072] In an implementation shown in FIG. 2B, the
grounding layer 24 covers all areas of the main body
insulation part 221 of the insulator 22, and no hole struc-
ture is disposed on the grounding layer 24.
[0073] Refer to FIG. 17. In an implementation, a
grounding layer 24 is provided with a hollow part 242,
and the hollow part 242 is disposed to increase resis-
tance of the grounding layer 24. In this implementation,
the grounding layer 24 forms a closed grounding loop
around the insulator 22, so that a potential of an outer
surface of the insulator 22 is a ground potential. This
implements reliability of grounding of the high voltage
component 20, and effectively reduces partial discharge
of the surface of the high voltage component 20.
[0074] A function of the grounding layer 24 is mainly to
encircle a surface of the insulator 22, so that a potential of
the surface of the insulator 22 is limited to a low potential.
The grounding layer 24 includes a conductor material or a
semiconductor material, and the high voltage coil 21 is
within a radiation range of a leakage flux of the transfor-
mer. In this way, in an operating process of the high
voltage component, the grounding layer 24 forms a
closed grounding loop. The existence of the grounding
layer 24 causes an extra loss generated by the transfor-
mer due to induction electromotive force in the operating
process. A higher resistivity of a material used by the
grounding layer 24 indicates a poorer potential limiting
effect of the grounding layer 24 and a smaller loss caused
by electromagnetic induction. On the contrary, a lower
resistivity of a material used by the grounding layer 24
indicates a better potential limiting effect of the grounding
layer 24 and a higher loss caused by electromagnetic
induction. Therefore, the grounding layer 24 is limited to a
semi-conductive material in this application, and the loss
and the potential limiting effect are balanced.
[0075] Specifically, the grounding layer 24 is formed on
the surfaces of the insulator 22 and the connector 232 in a
spraying or electroplating manner. In another implemen-
tation, the grounding layer 24 may also be a flexible strip
having semi-conductive performance. The flexible strip is
wound around the outer surface of the insulator 22, and
the flexible strip may also be fastened to the outer surface
of the insulator 22 through adhesive or the like.
[0076] In an implementation, a resistivity of the ground-
ing structure 23 is lower than a resistivity of the grounding

layer 24. The grounding layer 24 includes the semi-con-
ductive material, and the resistivity of the grounding layer
24 may be within a range of 0.01 Ω·cm to 100000 Ω·cm,
for example, 1000 Ω·cm. For the grounding structure 23,
a resistance value of the grounding structure 23 is less
than 1 ohm/unit cm, and the resistivity of the grounding
structure 23 is low. This can ensure that grounding re-
sistance is as small as possible, can ensure good ground-
ing protection, and can reliably pull down a potential of a
semi-conductive layer to a potential of PE (0). On the
contrary, if the resistance of the grounding structure 23 is
excessively large, a poor grounding effect may be
caused, so that the potential of the grounding layer 24
on the surface of the high voltage component is not fixed,
and an insulation effect is poor. In a specific application
scenario, the safety standard has a requirement on the
grounding resistance, for example, <1 ohm/unit cm.
[0077] In this application, the embedded member 231
and the insulator 22 of the grounding structure 23 are
combined, and the connector 232 is connected to the
grounding layer 24, so that not only structural stability of
the grounding layer 24 is improved, but also reliability of
grounding of the high voltage component is implemen-
ted, thereby effectively reducing partial placement on the
surface of the high voltage component. The outer surface
of the insulator 22 is disposed through the grounding
layer 24, so that a potential of the outer surface that is of
the high voltage component and that is in contact with the
air is zero, thereby reducing electric field strength be-
tween the high voltage component and the low voltage
coil, reducing a voltage difference between the high
voltage component and a magnetic core and electric field
strength in the air, reducing a risk of air breakdown
between the high voltage component and the low voltage
coil and between the high voltage component and the
magnetic core, and improving use safety of the transfor-
mer.
[0078] FIG. 18 is a three-dimensional diagram of a
transformer 100 according to an implementation of this
application. FIG. 19 is a side view of the transformer 100
according to an implementation of this application. FIG.
20 is a three-dimensional exploded diagram of the trans-
former 100 according to an implementation of this appli-
cation.
[0079] Refer to FIG. 18, FIG. 19, and FIG. 20. The
transformer 100 includes a magnetic core 10, a high
voltage component 20, a low voltage coil 31, a shielding
member 32, a conductive cover 40, and a fastener 50.
[0080] In an implementation, the high voltage compo-
nent 20 may be the high voltage component described in
the foregoing implementation.
[0081] In another implementation, the high voltage
component 20 may also be different from the high voltage
component described in the foregoing implementation.
The high voltage component includes a high voltage coil,
an insulator, and a grounding layer. The insulator wraps
the high voltage coil, and the grounding layer covers at
least a part of an outer surface of the insulator, so that a
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potential of the outer surface of the insulator is a ground
potential.
[0082] Both the two specific high voltage components
may be used in the transformer provided in embodiments
of this application, and may be used in combination with
another element in the transformer.
[0083] A specific form of the low voltage coil 31 may be
the same as a form of the high voltage coil 21 of the high
voltage component 20 in the implementation shown in
FIG. 2B. For example, the low voltage coil 31 includes a
coil body 311 and a lead-out member 312. The coil body
311 forms two through holes H1. The two through holes
H1 are configured to assemble the magnetic core 10. The
lead-out member 312 extends from the coil body 311 and
is configured to connect a low voltage circuit. Specifically,
the coil body 311 of the low voltage coil 31 may be formed
by a plurality of turns of conductor coils wound around a
low voltage framework. In an implementation, there are
two low voltage coils 31, which are respectively a first low
voltage coil 31A and a second low voltage coil 31B. The
first low voltage coil 31A is located on a top side of the high
voltage component 20, and the second low voltage coil
31B is located on a bottom side of the high voltage
component 20. In other words, the high voltage compo-
nent 20 is located between the first low voltage coil 31A
and the second low voltage coil 31B. The first low voltage
coil 31A and the second low voltage coil 31B may be
connected in series or in parallel.
[0084] The magnetic core 10 includes a first magnetic
cover 11, a second magnetic cover 12, and a magnetic
cylinder 13 connected between the first magnetic cover
11 and the second magnetic cover 12 that are disposed
opposite to each other. The low voltage coil 31 and the
high voltage component 20 are configured to surround
the magnetic cylinder 13. In an implementation, the
magnetic core 10 is of a two-piece structure. The mag-
netic cylinder 13 includes a first cylinder 131 and a
second cylinder 132. The first cylinder 131 is connected
to the first magnetic cover 11 to form a first magnetic
member 10A. The second cylinder 132 is connected to
the second magnetic cover 12 to form a second magnetic
member 10B. The first magnetic member 10A and the
second magnetic member 10B are connected to form the
magnetic core 10. Specifically, there are two magnetic
cylinders 13, that is, the first magnetic cover 11 is con-
nected to two first cylinders 131, and the second mag-
netic cover 12 is connected to two second cylinders 132.
The first magnetic member 10A and the second magnetic
member 10B have a same structure form and size.
[0085] During assembly, a winding part 211 of the high
voltage coil 21 of the high voltage component 20 and the
coil body 311 of the low voltage coil 31 are stacked to form
a coil component D. Specifically, the high voltage com-
ponent 20 is stacked between the first low voltage coil
31A and the second low voltage coil 31B. The mounting
hole H2 on the insulator 22 of the high voltage component
20 is connected to the through hole H1 formed by the coil
body 311 of the low voltage coil 31, to form an assembly

through hole H12. The lead-out part 212 of the high
voltage coil 21 of the high voltage component 20 and
the lead-out member 312 of the low voltage coil 31 are
respectively located on two opposite sides of the coil
component D, to facilitate wiring between the transformer
and the high voltage circuit and the low voltage circuit,
and isolation between the high voltage circuit and the low
voltage circuit. The first cylinder 131 of the first magnetic
member 10A extends into the assembly through hole
H12 from one side of the coil component D, and the
second cylinder 132 of the second magnetic member
10B extends into the assembly through hole H12 from the
other side of the coil component D. The first cylinder 131
and the second cylinder 132 may be connected and
fastened, and a gap may also be reserved between
the first cylinder 131 and the second cylinder 132. The
first magnetic cover 11 is stacked on a side that is of the
first low voltage coil 31A and that is away from the high
voltage component 20. The second magnetic cover 12 is
stacked on a side that is of the second low voltage coil
31B and that is away from the high voltage component
20.
[0086] The shielding member 32 includes a first shield-
ing member 32A and a second shielding member 32B.
The conductive cover 40 includes a first conductive cover
40A and a second conductive cover 40B.
[0087] The first shielding member 32A is assembled on
a side that is of the first magnetic cover 11 and that is away
from the first low voltage coil 31A. The first shielding
member 32A shields a part of the first magnetic cover
11 and the first low voltage coil 31A. The first shielding
member 32A and the second shielding member 32B
have a same structure. For ease of description, the
second shielding member 32B is used as an example
to describe a structure of the second shielding member
32B in detail. The second shielding member 32B includes
a first part 321 and a second part 322. The first part 321 is
disposed between the second magnetic cover 12 and the
second conductive cover 40B in a stacked manner. The
second part 322 is connected to an edge of the first part
321, and extends from the edge of the first part 321
towards the high voltage component 20. The second part
322 is disposed around a periphery of the second mag-
netic cover 12 and the second low voltage coil 31B. In this
solution, a specific structure design is performed on the
second part and the first part of the second shielding
member 32B, so that the second shielding member can
cover a larger area of the second low voltage coil 31B,
thereby improving a protection and isolation effect of the
low voltage coil.
[0088] In an implementation, the second part 322
forms an open-loop architecture around a part of the
second magnetic cover 12 and the second low voltage
coil 31B. Specifically, the second part 322 includes a top
edge 3221, a bottom edge 3222, a first side edge 3223,
and a second side edge 3224. The top edge 3221 is
connected to the first part 321, and the bottom edge 3222
is in contact with the high voltage component 20 or forms
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a gap with the high voltage component 20. An opening
323 is formed between the first side edge 3223 and the
second side edge 3224, and the opening 323 is config-
ured to accommodate at least the lead-out member of the
second low voltage coil 31B. In this solution, the second
part 322 is disposed as an open-loop architecture, and
the opening 323 is disposed, so that the lead-out member
of the low voltage coil is conveniently installed, and
assembly is flexible.
[0089] The shielding member is designed to be in
contact with the high voltage component, so that the
shielding member is connected to the grounding layer
of the high voltage component. In this way, all-round
isolation protection is formed for the low voltage coil. This
helps improve performance of the transformer.
[0090] The top edge 3221 and the bottom edge 3222
are U-shaped or C-shaped, and a part of the second
magnetic cover 12 and a part of the second low voltage
coil 31B are located in the opening 323. In an implemen-
tation, the second part 322 is in a closed-loop architecture
around a periphery of the second magnetic cover 12 and
the second low voltage coil 31B. As shown in FIG. 21,
both the top edge 3221 and the bottom edge 3222 of the
second part 322 are in a closed ring shape (a circle, an
ellipse, an oblong circle, or a rectangle). A lead-out hole
3225 is disposed on the second part 322, so that the lead-
out member of the low voltage coil extends out.
[0091] In a specific implementation, the first shielding
member 32A includes a sheet-like main body 325 and a
plurality of through holes 326 disposed on the main body.
A shape of the through hole 326 may be a circle, a square,
a diamond, or the like, and a maximum horizontal or
vertical size of the shape of the through hole 326 does
not exceed 10 mm. The second shielding member 32B
may have a same structure as the first shielding member
32A. In this solution, the through hole is disposed on the
sheet-like main body, so that resistance of the shielding
member can be improved, and an eddy current loss
phenomenon of the transformer can be improved.
[0092] The first conductive cover 40A is located on a
side that is of the first shielding member 32A and that is
away from the first magnetic cover 11. The second con-
ductive cover 40B is located on a side that is of the second
shielding member 32B and that is away from the second
magnetic cover 12. The conductive cover 40 is config-
ured to be grounded.
[0093] A resistivity of the shielding member 32 is higher
than a resistivity of the conductive cover 40. In an im-
plementation, an area of the first conductive cover 40A is
less than an area of the second conductive cover 40B.
The second conductive cover 40B is configured to install
the transformer 100 in the electric power equipment. The
grounding structure 23 of the high voltage component 20
is connected to the second conductive cover 40B by
using the grounding connector 90. Specifically, the
grounding connector 90 may be of a metal wire structure,
one end of the grounding connector 90 is fastened to the
embedded member 231 of the grounding structure 23 of

the high voltage component through a screw, and the
other end is fastened to the second conductive cover 40B
through a screw. The second conductive cover 40B is an
element connected between the high voltage component
20 and the system ground. In this solution, the second
conductive cover is configured to collect grounding of the
high voltage component and grounding of the low voltage
coil. For the transformer, the design of the grounding
structure can save space of the transformer, and is con-
ducive to the design of miniaturization of the transformer
size.
[0094] In summary, the first conductive cover 40A, the
part of the first shielding member 32A, the first magnetic
cover 11, the first low voltage coil 31A, the high voltage
component 20, the second low voltage coil 31B, the
second magnetic cover 12, the part of the second shield-
ing member 32B, and the second conductive cover 40B
are sequentially stacked.
[0095] The fastener 50 is electrically conductive, and
the fastener 50 may include a metal material. The fas-
tener 50 is configured to be fastened to the first conduc-
tive cover 40A and the second conductive cover 40B, and
fasten the high voltage component 20, the low voltage
coil 31, and the shielding member 32 between the first
conductive cover 40A and the second conductive cover
40B. In this solution, by disposing the fastener, on one
hand, components of the transformer can be fastened,
and on the other hand, the fastener is also configured to
implement grounding of the low voltage coil, so that an
overall structure of the transformer has an advantage of
compactness and simplicity, and is conducive to a design
of miniaturization of a size of the transformer. In an
implementation, the fastener 50 is in a strip shape or
annular shape. The high voltage component 20, the low
voltage coil 31, the shielding member 32, and the con-
ductive cover 40 are assembled to form a transformer
module. The fastener 50 is wound around a periphery of
the transformer module. In another implementation, the
fastener 50 may also be of a bolt structure. The bolt
passes through the first conductive cover 40A and the
second conductive cover 40B, and works with the nut, to
fasten the high voltage component 20, the low voltage
coil 31, and the shielding member 32 between the first
conductive cover 40A and the second conductive cover
40B.
[0096] In another implementation, there may be one
low voltage coil 31. In this way, there is one shielding
member 32, and there are two conductive covers 40. The
high voltage component 20, the low voltage coil 31, and
the shielding member 32 are sequentially disposed be-
tween the two conductive covers 40 in a stacked manner.
[0097] According to the transformer 100 provided in
embodiments of this application, the insulator 22 is dis-
posed in a high voltage component, and the high voltage
coil 21 is wrapped by using the insulator 22, to isolate the
high voltage coil 21 from the low voltage coil 31. A
grounding layer 24 and a grounding structure 23 of the
high voltage coil 21 are configured to realize a potential of
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an outer surface of the high voltage component 20 as a
ground potential, and the shielding member 32 and the
conductive cover 40 are configured to realize isolation
and grounding of the low voltage coil 31, to realize reliable
grounding of the transformer 100. By controlling a resis-
tivity of the grounding layer 24 and a resistivity of the
shielding member 32 (specifically, the grounding layer 24
includes a semi-conductive material, and the shielding
member is of a mesh structure), an eddy current loss
caused by a high frequency magnetic field of the trans-
former 100 can be reduced, and operating efficiency of
the transformer 100 can be improved. Specifically, the
transformer 100 generates a changing magnetic flux in
an operating process. The magnetic flux is classified into
a main magnetic flux and a leakage flux. The main
magnetic flux is restricted to perform electromagnetic
capability conversion in the magnetic core, but the leak-
age flux is scattered in a transformer system. The ground-
ing layer 24 on the surface of the high voltage component
20 and the structure of the shielding member 32 generate
an induced voltage under influence of the leakage flux,
and consequently, a loss is generated. If resistance
values of the grounding layer 24 and the shielding mem-
ber 32 increase, the eddy current loss decreases accord-
ingly. Therefore, the eddy current loss may be reduced by
controlling the resistivity of the grounding layer 24 and the
shielding member 32 of the shielding member.
[0098] "First", "second", "third", "fourth", and various
numbers in this specification are merely used for differ-
entiation for ease of description, and are not construed as
any limitation on the scope of this application.
[0099] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in various embodiments of this application. The
execution sequences of the processes should be deter-
mined according to functions and internal logic of the
processes, and should not be construed as any limitation
on the implementation processes of embodiments of this
application.
[0100] The foregoing embodiments are merely in-
tended for describing the technical solutions of this ap-
plication, but not for limiting this application. Although this
application is described in detail with reference to the
foregoing embodiments, a person of ordinary skilled in
the art should understand that modifications may still be
made to the technical solutions described in the fore-
going embodiments or equivalent replacements may be
made to some technical features, and such modifications
or replacements do not cause the essence of the corre-
sponding technical solutions to depart from the scope of
embodiments of this application.

Claims

1. A high voltage component of a transformer, compris-
ing:

a high voltage coil;
an insulator that wraps the high voltage coil;
a grounding structure, comprising an embedded
member and a connector that are electrically
conductive, wherein the embedded member is
isolated from the high voltage coil by using the
insulator, at least a part of the embedded mem-
ber is located inside the insulator, a part of a
surface of the embedded member is exposed
and is configured to fasten a grounding connec-
tor, the connector is located on an outer surface
of the insulator, and the connector is directly or
indirectly connected to the embedded member;
and
a grounding layer, wherein a part of the ground-
ing layer is connected to a surface that is of the
connector and that is away from the insulator,
and a part of the grounding layer is connected to
at least a part of the outer surface of the insu-
lator, wherein
the grounding layer, the connector, the em-
bedded member, and the grounding connector
are electrically connected in sequence to form a
grounding path.

2. The high voltage component of the transformer ac-
cording to claim 1, wherein the embedded member
comprises a first end face and a side surface that
face different directions and that are adjacent to each
other, the first end face is configured to fasten the
grounding connector, the grounding structure further
comprises an intermediate member, and the inter-
mediate member is located inside the insulator and is
configured to connect the side surface and the con-
nector.

3. The high voltage component of the transformer ac-
cording to claim 1, wherein the embedded member
comprises a first end face and a side surface that
face different directions and that are adjacent to each
other, the first end face is configured to fasten the
grounding connector, the side surface comprises a
first region and a second region, the first region is
connected between the second region and the first
end face, the second region is located inside the
insulator, and the first region is located outside the
insulator and is connected to the connector.

4. The high voltage component of the transformer ac-
cording to claim 3, wherein the surface that is of the
connector and that is away from the insulator is flush
and coplanar with the first end face.

5. The high voltage component of the transformer ac-
cording to claim 1, wherein the embedded member
comprises a first end face, the connector comprises
a first connection area and a second connection
area, the first connection area is connected to the
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first end face, the second connection area is con-
nected to the outer surface of the insulator, and the
grounding connector is connected to the first con-
nection area.

6. The high voltage component of the transformer ac-
cording to claim 5, wherein the first end face is flush
and coplanar with the outer surface of the insulator
for connecting the connector.

7. The high voltage component of the transformer ac-
cording to claim 5, wherein the second connection
area is distributed on two sides of the first connection
area; or the second connection area is disposed
around the first connection area.

8. The high voltage component of the transformer ac-
cording to any one of claims 1 to 7, wherein the
connector comprises a hollow region, and a part of
the grounding layer is in the hollow region and is
connected to the insulator.

9. The high voltage component of the transformer ac-
cording to claim 8, wherein the connector is of a
mesh structure.

10. The high voltage component of the transformer ac-
cording to any one of claims 1 to 9, wherein the
insulator comprises a main body insulation part
and a bump, the main body insulation part wraps
the high voltage coil, the main body insulation part
comprises a top surface, a bottom surface, and a
side surface connected between the top surface and
the bottom surface, the top surface is configured to
face towards a low voltage coil of the transformer, the
bump is protrudingly disposed on the side surface, at
least a part of the embedded member is located
inside the bump, and a part of a surface that is of
the embedded member and that is configured to
connect the grounding connector faces a same di-
rection as the top surface.

11. The high voltage component of the transformer ac-
cording to claim 10, wherein the connector is located
on an outer surface of the bump and/or the side
surface.

12. The high voltage component of the transformer ac-
cording to any one of claims 1 to 9, wherein the
insulator comprises a top surface, a bottom surface,
and a side surface connected between the top sur-
face and the bottom surface, the top surface and/or
the bottom surface are/is configured to face towards
a low voltage coil of the transformer, the connector is
located on the side surface, and a part of a surface
that is of the embedded member and that is config-
ured to connect the grounding connector faces a
same direction as the side surface.

13. The high voltage component of the transformer ac-
cording to any one of claims 10 to 12, wherein the
high voltage coil comprises a winding part and a
lead-out part, the lead-out part and the winding part
are adjacently disposed in a first direction, the in-
sulator comprises a main body insulation part and a
lead insulation part, the main body insulation part
wraps the winding part, the lead insulation part wraps
the lead-out part, the grounding structure is disposed
on the main body insulation part, and in the first
direction, the grounding structure is located on a
side that is of the winding part and that is away from
the lead-out part.

14. The high voltage component of the transformer ac-
cording to any one of claims 10 to 12, wherein the
high voltage coil comprises a winding part and a
lead-out part, the lead-out part and the winding part
are adjacently disposed in a first direction, the in-
sulator comprises a main body insulation part and a
lead insulation part, the main body insulation part
wraps the winding part, the lead insulation part wraps
the lead-out part, the grounding structure is disposed
on the main body insulation part, the grounding
structure and the winding part are spaced in a sec-
ond direction, and the second direction and the first
direction are disposed at an included angle.

15. The high voltage component of the transformer ac-
cording to any one of claims 1 to 14, wherein a hollow
part is disposed on a part that is of the grounding
layer and that is connected to the insulator, and the
hollow part is disposed to increase resistance of the
grounding layer.

16. The high voltage component of the transformer ac-
cording to any one of claims 1 to 15, wherein the
grounding layer is formed on surfaces of the insulator
and the connector through spraying or electroplat-
ing; or the grounding layer is a flexible strip having
semi-conductive performance.

17. The high voltage component of the transformer ac-
cording to any one of claims 1 to 16, wherein a
resistivity of the grounding structure is lower than
a resistivity of the grounding layer.

18. A transformer, comprising a magnetic core and the
high voltage component according to any one of
claims 1 to 17, wherein the high voltage component
is sleeved on a part of the magnetic core.

19. The transformer according to claim 18, wherein the
transformer comprises a low voltage coil, a shielding
member, and a conductive cover, the low voltage coil
comprises a first low voltage coil and a second low
voltage coil, the shielding member comprises a first
shielding member and a second shielding member,
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the conductive cover comprises a first conductive
cover and a second conductive cover, the magnetic
core comprises a first magnetic cover, a second
magnetic cover, and a magnetic cylinder connected
between the first magnetic cover and the second
magnetic cover that are disposed opposite to each
other, the first conductive cover, a part of the first
shielding member, the first magnetic cover, the first
low voltage coil, the high voltage component, the
second low voltage coil, the second magnetic cover,
a part of the second shielding member, and the
second conductive cover are sequentially stacked,
the low voltage coil and the high voltage component
surround the magnetic cylinder, the part of the first
shielding member is located at a periphery of the first
magnetic cover and the first low voltage coil, the part
of the second shielding member is located at a
periphery of the second magnetic cover and the
second low voltage coil, the conductive cover is
configured to be grounded, and a resistivity of the
shielding member is higher than a resistivity of the
conductive cover.

20. The transformer according to claim 19, wherein the
transformer further comprises a fastener, the fasten-
er is electrically conductive, the fastener is fastened
to the first conductive cover and the second con-
ductive cover, and the high voltage component, the
low voltage coil, and the shielding member are fas-
tened between the first conductive cover and the
second conductive cover by using the fastener.

21. The transformer according to claim 19 or 20, wherein
the first shielding member comprises a first part and
a second part, the first part is disposed between the
first magnetic cover and the first conductive cover in
a stacked manner, the second part is connected to an
edge of the first part and extends from the edge of the
first part towards the high voltage component, and
the second part is disposed around the periphery of
the first magnetic cover and the first low voltage coil.

22. The transformer according to claim 21, wherein the
second part comprises a top edge, a bottom edge, a
first side edge, and a second side edge, the top edge
is connected to the first part, the bottom edge is in
contact with the high voltage component or forms a
gap with the high voltage component, an opening is
formed between the first side edge and the second
side edge, and the opening is configured to accom-
modate at least a lead-out member of the first low
voltage coil.

23. The transformer according to any one of claims 19 to
22, wherein the first shielding member comprises a
sheet-like main body and a plurality of through holes
disposed on the main body.

24. The transformer according to claim 18, wherein the
transformer comprises a low voltage coil, a shielding
member, and a conductive cover, the magnetic core
comprises a first magnetic cover, a second magnetic
cover, and a magnetic cylinder connected between
the first magnetic cover and the second magnetic
cover that are disposed opposite to each other, the
high voltage component and the low voltage coil
surround the magnetic cylinder, the high voltage
component, the low voltage coil, the first magnetic
cover, a part of the shielding member, and the con-
ductive cover are sequentially stacked, the part of
the shielding member is located on a periphery of the
first magnetic cover and the low voltage coil, the
conductive cover is configured to be grounded,
and a resistivity of the shielding member is higher
than a resistivity of the conductive cover.

25. The transformer according to any one of claims 18 to
24, wherein the grounding connector is connected
between the embedded member and the conductive
cover.

26. The transformer according to any one of claims 18 to
25, wherein the shielding member is in contact with
the high voltage component.

27. Electric power equipment, comprising a high voltage
circuit, a low voltage circuit, and a transformer ac-
cording to any one of claims 18 to 26 connected
between the high voltage circuit and the low voltage
circuit.

28. A transformer, comprising:

a magnetic core, comprising a first magnetic
cover, a second magnetic cover, and a magnetic
cylinder connected between the first magnetic
cover and the second magnetic cover that are
disposed opposite to each other;
a high voltage component, comprising a high
voltage coil, an insulator, and a grounding layer,
wherein the insulator wraps the high voltage coil,
and the grounding layer covers at least a part of
an outer surface of the insulator;
a low voltage coil, wherein the low voltage coil
and the high voltage component are stacked,
and the low voltage coil and the high voltage
component surround the magnetic cylinder; and
a shielding member and a conductive cover,
wherein the high voltage component, the low
voltage coil, the first magnetic cover, a part of the
shielding member, and the conductive cover are
sequentially stacked, the part of the shielding
member is located at a periphery of the first
magnetic cover and the low voltage coil, the
conductive cover is configured to be grounded,
and a resistivity of the shielding member is high-
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er than a resistivity of the conductive cover,
wherein
the grounding layer of the high voltage compo-
nent is electrically connected to the conductive
cover. 5
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