ELECTRICASSEMBLY AND VEHICLE PROVIDED WITH SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chinese Patent Application No.
202210994370.6, filed with the China National Intellectual Property Administration on August 18,
2022 and entitted "ELECTRIC ASSEMBLY AND VEHICLE WITH SAME", which is

incorporated herein by referencein its entirety.

FIELD

[0002] The present disclosure relates to the field of vehicle technologies, and

specificaly, to an eectric assembly and a vehicle provided with same.

BACKGROUND

[0003] Intherdated art, charging and discharging efficiency of abattery pack islow in
alow-temperature state, making electric energy of the battery pack not fully utilized. Therefore,
in some electric assemblies, a positive temperature coefficient (PTC) heating member is used to
heat the battery pack. However, the additional arrangement of the PTC heating member in the
electric assemblies leads to an increased number of components and increased costs and volume

of the electric assemblies.

SUMMARY
[0004] The present disclosure aims to resolve at least one of technica problemsin the

related art. Therefore, an objective of the present disclosure isto provide an electric assembly. In



the el ectric assembly, self-heating of battery packs can beimplemented, and a three-phase winding
of an electric motor and bridge arms of an electric control module are also reused in self-heating
circuits of the battery packs, which have advantages such aslow costs, asmall volume, and asmall
number of components.

[0005] The present disclosure further provides a vehicle provided with the foregoing
electric assembly.

[0006] To achieve the foregoing objective, according to an embodiment of afirst aspect
of the present disclosure, an electric assembly is provided. The electric assembly includes a box,
an N-line connecting assembly, an electric motor, an electric control module, and a direct-current
connector. The box includes an electric control cavity. One end of the N-line connecting assembly
is adapted to connect between two battery packs connected in series. The electric motor includes
athree-phase winding. One end of the three-phase winding is ajunction end, and the junction end
is connected to another end of the N-line connecting assembly. The electric control module is
mounted in the electric control cavity. The electric control module includes an insulated gate
bipolar transistor (IGBT) module. The IGBT module includes a three-phase bridge arm, and other
ends of the three-phase winding are respectively connected to a midpoint of the three-phase bridge
arm. A positive eectrode of the direct-current connector is connected to the junction end, and a
negative el ectrode of the direct-current connector is connected to the IGBT module and is adapted
to connect to negative electrodes of the battery packs.

[0007] Inthe eectric assembly according to this embodiment of the present disclosure,
self-heating of the battery packs can be implemented, and the three-phase winding of the electric
motor and bridge arms of the el ectric control module are also reused in salf-heating circuits of the

battery packs, which have advantages such as low costs, a small volume, and a small number of



components.

[0008]  According to some embodiments of the present disclosure, the electric assembly
further includes afirst capacitor. Thefirst capacitor is mounted in the electric control cavity and is
an X capacitor. One end of the first capacitor is connected to the positive eectrode of the direct-
current connector, and another end of the first capacitor is connected to the negative electrode of
the direct-current connector.

[0009]  According to some embodiments of the present disclosure, the electric assembly
further includes a second capacitor and a second capacitor contactor. The second capacitor is
mounted in the electric control cavity and is an X capacitor. One end of the second capacitor is
connected to the one end of thefirst capacitor, and another end of the second capacitor is connected
to the positive electrode of the direct-current connector. One end of the second capacitor contactor
is connected to the one end of the second capacitor, and another end of the second capacitor
contactor is connected to the one end of the three-phase winding.

[0010] According to some embodiments of the present disclosure, the first capacitor is
an X1 capacitor, and the second capacitor is an X2 capacitor.

[0011] According to some embodiments of the present disclosure, the electric assembly
further includes a boost capacitor. The boost capacitor is mounted in the electric control cavity.
Oneend of the boost capacitor isconnected to the negative el ectrode of the direct-current connector,
and another end of the boost capacitor is connected to the other ends of the three-phase winding.

[0012] According to some embodiments of the present disclosure, the electric assembly
further includes a capacitor housing. The first capacitor, the second capacitor, and the boost
capacitor are integrated into the capacitor housing.

[0013]  According to some embodiments of the present disclosure, the electric assembly



further includes a negative output copper bus bar. The negative output copper bus bar is mounted
in the capacitor housing. The negative output copper bus bar is shared by the first capacitor and
the second capacitor.

[0014] According to some embodiments of the present disclosure, a pluraity of wire
harness fixing grooves are provided on the capacitor housing, and the plurality of wire harness
fixing grooves are at least partially provided above the second capacitor.

[0015] According to some embodiments of the present disclosure, a plurality of cable
tieholes are provided on the capacitor housing, and the cabletie holes are at | east partially provided
above the boost capacitor.

[0016] According to some embodiments of the present disclosure, the electric assembly
further includes a positive fuse and a negative fuse. The positive fuse is mounted in the electric
control cavity. One end of the positive fuse is connected to the positive electrode of the direct-
current connector, and another end of the positive fuse is connected to an upper bridge arm of the
bridge arm of each phase. The negative fuseis mounted in the electric control cavity and islocated
below the positive fuse. One end of the negative fuse is connected to the negative electrode of the
direct-current connector, and another end of the negative fuse is connected to alower bridge arm
of the bridge arm of each phase.

[0017]  According to some embodiments of the present disclosure, the electric assembly
further includes a power supply module. The box further includes a power supply cavity. The
power supply cavity is provided below the electric control cavity, and the power supply moduleis
arranged in the power supply cavity.

[0018]  According to some embodiments of the present disclosure, a bracket is arranged

in the box. The bracket divides the box into the electric control cavity on an upper part and the



power supply cavity on a lower part. A plurality of shielding ribs extending towards the power
supply cavity are arranged on the bracket. The shielding ribsform ashielding cavity. The shielding
cavity is configured to allow devices forming the power supply module to be mounted in the
shielding cavity.

[0019] According to some embodiments of the present disclosure, the box further
includes a bottom plate. The bottom plate is configured to block an opening below the power
supply cavity.

[0020] According to some embodiments of the present disclosure, the electric motor
includes a casing and an end cover. The three-phase winding is arranged in the casing. The end
cover is arranged at one end of the casing and is configured to block the casing. An opening for
the N-line connecting assembly to pass through is provided on the end cover.

[0021]  According to some embodiments of the present disclosure, the N-line connecting
assembly includes an N line, an N-line adapter, an N-line nose, and an N-line socket. One end of
the N line is connected to the one end of the three-phase winding. One end of the N-line adapter
is connected to the one end of the N line. Another end of the N-line adapter passes through the
opening and is connected to one end of the N-line nose. One end of the N-line socket is connected
to the other end of the N line, and another end of the N-line socket is connected to an N-line copper
bus bar of the eectric control module. A Hall passes through the N-line copper bus bar. The Hall
is connected to the el ectric control module through asignal cable.

[0022] According to some embodiments of the present disclosure, an insertion groove
is provided at the one end of the casing close to the end cover. The insertion groove is provided
close to the electric control cavity. The N-line socket is inserted into the insertion groove and is

fixedly connected to the casing.



[0023]  According to some embodiments of the present disclosure, the electric assembly
further includes aliquid channel cover plate. The liquid channel cover plateis provided with afirst
liquid channdl. The electric control cavity is provided with a second liquid channel and a third
liquid channel. Theliquid channel cover plateis connected to the box and blocks the second liquid
channel and the third liquid channel. Thefirst liquid channel isin communication with the second
liquid channel and the third liquid channel. The second liquid channel is adapted to communicate
with aliquid inlet pipe, and the third liquid channel is adapted to communicate with aliquid outlet
pipe. A coolant in the second liquid channel flows into the first liquid channel to dissipate heat for
the IGBT module, and the coolant in the first liquid channel flows into the third liquid channel to
dissipate heat for the power supply module.

[0024]  According to some embodiments of the present disclosure, the electric assembly
further includes a sealing ring. A sealing groove surrounding the first liquid channel is provided
on the liquid channel cover plate. The sealing ring is arranged in the sealing groove. The IGBT
module compresses the sealing ring, and the sealing ring fills a gap between the liquid channel
cover plate and the IGBT module.

[0025] According to some embodiments of the present disclosure, the third liquid
channel includes a transition section and an annular section. The transition section is in
communication with the first liquid channel. The annular section surrounds the power supply
module and dissipates heat for the power supply module. One end of the annular section is
connected to another end of the transition section, and a liquid outlet hole is provided at another
end of the annular section. A depth of the annular section is greater than a depth of the second
liquid channel and a depth of the transition section.

[0026] According to some embodiments of the present disclosure, the power supply



module includes a power supply power board. The power supply power board is mounted in the
power supply cavity. A plurality of devices are mounted on the power supply power board. The
plurality of devices include a transformer, a transformer inductor, a plurality of MOS transistors,
an AC inductor, and a DC inductor. The transformer and the transformer inductor are spaced apart
from each other. The plurality of MOS transistors are respectively arranged on two opposite sides
of the transformer and the transformer inductor. The AC inductor and the DC inductor are
respectively arranged on the two opposite sides of the transformer and the transformer inductor.
The third liquid channel surrounds the transformer and the transformer inductor, and the plurality
of MOS transistors are located on two opposite sides of the third liquid channel and exchange heat
with the third liquid channel.

[0027]  According to some embodiments of the present disclosure, the power supply
cavity is provided with a plurality of MOS transistor cavities, an AC inductor cavity, and a DC
inductor cavity. The AC inductor extends into the AC inductor cavity. The DC inductor extends
into the DC inductor cavity. The plurality of MOS transistors extend into the plurality of MOS
transistor cavities in a one-to-one correspondence.

[0028]  According to some embodiments of the present disclosure, the electric control
module includes a control board and a driving board. The driving board is arranged below the
control board. The IGBT module is arranged on the driving board, and the IGBT module is
connected to the control board. The electric assembly further includes a shielding plate. The
shielding plate is arranged between the driving board and the control board.

[0029] According to an embodiment of a second aspect of the present disclosure, a
vehicle is provided. The vehicle includes the electric assembly according to the embodiments of

the first aspect of the present disclosure.



[0030] Inthe vehicle according to this embodiment of the second aspect of the present
disclosure, the eectric assembly according to the embodiments of the first aspect of the present
disclosure is used, so that self-heating of battery packs can be implemented, and a three-phase
winding of an electric motor and bridge arms of an electric control module are also reused in self-
heating circuits of the battery packs, which have advantages such as low costs, a small volume,
and asmall number of components.

[0031] The additional aspects and advantages of the present disclosure will be provided
in the following description, some of which will become apparent from the following description

or may be learned from practices of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Theforegoing and/or additional aspects and advantages of the present disclosure
will become apparent and comprehensible in the embodiment description made with reference to
the following drawings.

[0033] FIG. 1isaschematic structural diagram of an electric assembly according to an
embodiment of the present disclosure;

[0034] FIG. 2isanexploded view of an eectric assembly according to an embodiment
of the present disclosure;

[0035] FIG. 3isan exploded view of an electric control cavity of a box of an electric
assembly according to an embodiment of the present disclosure;

[0036] FIG. 4 is a schematic structural diagram of a capacitor housing of an electric
assembly according to an embodiment of the present disclosure;

[0037] FIG. 5isaschematic structural diagram of an electric control cavity of abox of



an electric assembly according to an embodiment of the present disclosure;

[0038] FIG. 6 is an exploded view of a power supply cavity of a box of an electric
assembly according to an embodiment of the present disclosure;

[0039] FIG. 7 isaschematic structural diagram of a power supply cavity of abox of an
electric assembly according to an embodiment of the present disclosure;

[0040] FIG. 8 is a cross-sectional view of an electric assembly according to an
embodiment of the present disclosure;

[0041] FIG.9isacross-sectional view of an e ectric assembly from another perspective
according to an embodiment of the present disclosure;

[0042] FIG. 10 is a schematic structural diagram of a liquid channel cover plate of an
electric assembly according to an embodiment of the present disclosure;

[0043] FIG. 11 is a schematic circuit diagram of an electric assembly according to an
embodiment of the present disclosure;

[0044] FIG. 12 isaschematic layout diagram of an electric control cavity of an electric
assembly according to an embodiment of the present disclosure; and

[0045] FIG. 13is aschematic block diagram of a vehicle according to an embodiment
of the present disclosure.

[0046] Reference numerals:

electric assembly 1, battery pack 2, capacitor housing 3;

box 100, bracket 101, shielding rib 102, shielding cavity 103, electric control cavity 110,
liquid channel cover plate 120, first liquid channel 130, second liquid channel 140, third liquid
channel 150, transition section 151, annular section 152, liquid inlet pipe 160, liquid outlet pipe

170, sealing ring 180, power supply cavity 190, MOS transistor cavity 191, AC inductor cavity



192, and DC inductor cavity 193;

electric motor 200, winding 210, N-line nose 220, casing 230, end cover 240, N-line
connecting assembly 250, N-line adapter 251, N line 252, N-line socket 253, opening 260,
insertion groove 270;

electric control module 300, driving board 310, control board 320, shielding plate 330,
IGBT module 340, bridge arm 350, upper bridge arm 351, and lower bridge arm 352;

direct-current connector 400, positive fuse 410, negative fuse 420;

first capacitor 500, negative output copper bus bar 510, second capacitor 600, second
capacitor contactor 610, boost capacitor 700;

power supply module 800, bottom plate 810, transformer 820, transformer inductor 830,
MOS transistor 840, AC inductor 850, DC inductor 860, power supply power board 870, pressing

plate 900, wire harness fixing groove 910, cable tie hole 920; and vehicle 1000.

DETAILED DESCRIPTION

[0047] Embodiments described with reference to accompanying drawings are
exemplary. Embodiments of the present disclosure will be described in detail below.

[0048] In the description of the present disclosure, it should be understood that,
orientation or position relationships indicated by the terms such as "center”, "longitudina®,
"transverse”, "length", "width", "thickness', "on", "below", "front", "back", "left", "right",
"vertical", "horizontal", "top", "bottom", "inside", "outside", "clockwise", "anticlockwise", "axia
direction”, "radial direction”, and "circumferential direction" are based on orientation or position

relationships shown in the drawings, and are used only for ease and brevity of illustration and

description of the present disclosure, rather than indicating or implying that the device or

10



component mentioned necessarily has a particular orientation or is necessarily constructed and
operated in a particular orientation. Therefore, such terms should not be construed as a limitation
on the present disclosure.

[0049] In the description of the present disclosure, "a plurality of" means two or more
than two.

[0050] An electric assembly 1 according to an embodiment of the present disclosure is
described below with reference to the accompanying drawings.

[0051] AsshowninFIG. 1to FIG. 12 (where an arrow A indicates afirst direction, and
an arrow B indicates a second direction), the electric assembly 1 according to this embodiment of
the present disclosure includes a box 100, an N-line connecting assembly 250, an electric motor
200, an electric control module 300, and a direct-current connector 400.

[0052] The box 100 includes an electric control cavity 110. The electric motor 200
includes a three-phase winding 210. One end 2101 of the three-phase winding 210 is a junction
end, and the junction end is connected to the N-line connecting assembly 250. One end 2501 of
the N-line connecting assembly 250 is adapted to connect between two battery packs 2 connected
in series. The el ectric control module 300 ismounted in the el ectric control cavity 110. The electric
control module 300 includes an IGBT module 340. For example, the eectric control module 300
includes adriving board 310 and a control board 320. The driving board 310 is arranged below the
control board 320. Optionally, a shielding plate 330 is further arranged between the driving board
310 and the control board 320. Optionally, the IGBT module 340 is arranged on the driving board
310, and the IGBT module 340 is connected to the control board 320. The IGBT module 340
includes a three-phase bridge arm 350. Other ends 2102 of the three-phase winding 210 are

respectively connected to a midpoint of the three-phase bridge arm 350. A positive electrode 4001
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of the direct-current connector 400 is connected to the junction end. For example, the positive
electrode 4001 of the direct-current connector 400 is connected to a three-phase upper bridge arm
351. A negative eectrode 4002 of the direct-current connector 400 is connected to the IGBT
module 340 and is adapted to connect to negative electrodes of the battery packs 2. For example,
the negative e ectrode 4002 of the direct-current connector 400 is connected to athree-phase lower
bridge arm 352.

[0053] It should be noted that, the other ends 2102 of the three-phase winding 210 are
respectively connected to the midpoint of the three-phase bridge arm 350, that is, the other ends
2102 of the three-phase winding 210 are respectively connected between the upper bridge arm 351
and the lower bridge arm 352 of the three-phase bridge arm 350, rather than that the other ends
2102 of the three-phase winding 210 are respectively connected to a middle position of the three-
phase bridge arm 350.

[0054] Intheelectric assembly 1 according to thisembodiment of the present disclosure,
the electric control module 300 is mounted in the electric control cavity 110, the electric control
module 300 includes the driving board 310 and the control board 320. The driving board 310 is
arranged below the control board 320, and the shielding plate 330 is further arranged between the
driving board 310 and the control board 320. In this way, the shielding plate 330 can attenuate
electromagnetic interference of the driving board 310 to the control board 320, thereby avoiding
fluctuation of a control signa of the control board 320, and improving reliability of the control
signal of the control board 320.

[0055]  According to some embodiments of the present disclosure, the IGBT modul e 340
is arranged on the driving board 310. The IGBT module 340 includes the three-phase bridge arm

350, and the IGBT module 340 is connected to the control board 320. For example, bridge arm
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350 of each phase includes an upper bridge arm 351 and a lower bridge arm 352. The three-phase
upper bridge arm 351 is joined and then are connected to a first control interface of the control
board 320, and the three-phase lower bridge arm 352 is joined and then are connected to a second
control interface of the control board 320.

[0056] Because the three-phase upper bridge arm 351 is controlled by an electrical
signal sent from thefirst control interface, the three-phase upper bridge arm 351 is simultaneously
turned on or are simultaneously turned off. Because the three-phase lower bridge arm 352 is
controlled by an electrical signal sent from the second control interface, the three-phase lower
bridge arm 352 is simultaneously turned on or are simultaneously turned off. In addition, a status
of the three-phase upper bridge arm 351 may remain opposite to a status of the three-phase lower
bridge arm 352, that is, the electrical signal of the first control interface may be opposite to the
electrical signal of the second control interface.

[0057] In other words, the eectric motor 200 is a three-phase electric motor, and the
electric motor 200 may be a driving electric motor or an electric generator. The three-phase
winding 210 is used in the electric assembly 1, and the three-phase winding 210 is connected to
the three-phase bridge arm 350 in a one-to-one correspondence, so that a probability of generating
aripple current in acircuit of the electric assembly 1 can be reduced, thereby ensuring stability of
heating voltages and charging voltages of the battery packs 2, and improving quality of electric
energy.

[0058] Inaddition, the one end 2101 of the three-phase winding 210 is the junction end,
and the junction end is connected to the N-line connecting assembly 250. The one end 2501 of the
N-line connecting assembly 250 is adapted to connect between the two battery packs 2 connected

in series. The other ends 2102 of the three-phase winding 210 are respectively connected to the
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midpoint of the three-phase bridge arm 350. The positive electrode 4001 of the direct-current
connector 400 is connected to the three-phase upper bridge arm 351, and the negative electrode
4002 of the direct-current connector 400 is connected to the three-phase lower bridge arm 352.
The positive electrode 4001 of the direct-current connector 400 is connected to positive electrodes
of the two battery packs 2 connected in series, and the negative electrode 4002 of the direct-current
connector 400 is connected to the negative el ectrodes of the two battery packs 2 connected in series.

[0059] For example, in a positive half cycle of a fundamental wave cycle, when the
upper bridge arms 351 are turned on and the lower bridge arms 352 are turned off, one of the two
battery packs 2 discharges, aloop isformed through an IGBT of the upper bridge arms 351, and a
current of the one of the two battery packs 2 flows through the upper bridge arms 351 to charge
the three-phase winding 210. When the lower bridge arms 352 are turned on and the upper bridge
arms 351 are turned off, the three-phase winding 210 freewheels to charge the other of the two
battery packs 2, and then aloop is formed through diodes of the lower bridge arms 352.

[0060] In anegative haf cycle of the fundamenta wave cycle, when the lower bridge
arms 352 are turned on and the upper bridge arms 351 are turned off, the other of the two battery
packs 2 discharges to the three-phase winding 210, aloop isformed through an IGBT of the lower
bridge arms 352, and a current of the other of the two battery packs 2 flows through the lower
bridge arms 352 to charge the three-phase winding 210. When the upper bridgearms 351 areturned
on and the lower bridge arms 352 are turned off, the three-phase winding 210 freewheels to charge
the one of the two battery packs 2, and then aloop is formed through diodes of the upper bridge
arms 351.

[0061] The upper bridge arms 351 and the lower bridge arms 352 are controlled to

operate at a high on/off frequency, and the two battery packs 2 charge and discharge each other

14



through current oscillation, so that interna resistance of the two battery packs 2 generates heat,
thereby implementing self-heating of the battery packs 2. A current amount between a junction
point of the three-phase winding 210 and the battery packs 2 may be monitored by a Hall.

[0062] Inthisway, in alow-temperature environment, the battery packs 2 can perform
self-heating, so that electricity supply efficiency of the battery packs 2 can be improved. For
example, during traveling of a vehicle, the battery packs 2 can perform self-heating, so that the
battery packs 2 are maintained in an operating state in which electricity is supplied at high
efficiency. In addition, when the battery packs 2 are charged, the battery packs 2 can first perform
self-heating, thereby improving charging efficiency. Thereisno need to additionally arrangeaPTC
heating member in the electric assembly 1, which reduces costs, reduces a volume, and reduces
the number of components. In addition, compared with an electric assembly that heats battery
packs by using a PTC heating member, the electric assembly 1 in the present disclosure consumes
less electricity for the battery packs 2, thereby helping improve the service life of the vehicle.

[0063] Inaddition, the three-phase winding 210 of the electric motor 200 and the bridge
arms 350 of the electric control module 300 are reused in self-heating circuits of the battery packs
2, so that utilization of components of the electric assembly 1 is improved, and the number of
components is reduced. In this way, a volume of the electric assembly 1 is smaller, and costs are
lower.

[0064] In this way, in the electric assembly 1 according to this embodiment of the
present disclosure, self-heating of the battery packs 2 can be implemented, and the three-phase
winding 210 of the electric motor 200 and the bridge arms 350 of the electric control module 300
are also reused in the self-heating circuits of the battery packs 2, which have advantages such as

low costs, asmall volume, and a small number of components.
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[0065] According to some specific embodiments of the present disclosure, as shown in
FIG. 11 and FIG. 12, the dectric assembly 1 further includes a first capacitor 500. The first
capacitor 500 is mounted in the el ectric control cavity 110 and isan X capacitor. Thefirst capacitor
500 is located between the direct-current connector 400 and the electric control module 300 in the
first direction. The electric control module 300 extends in the second direction. The first direction
is orthogonal to the second direction. One end 5001 of the first capacitor 500 is connected to the
positive electrode 4001 of the direct-current connector 400, and another end 5002 of the first
capacitor 500 is connected to the negative e ectrode 4002 of the direct-current connector 400.

[0066] When the battery pack 2 supplies electricity to the bridge arms 350 of the electric
control module, a current of the battery pack 2 flows through the direct-current connector 400 and
the first capacitor 500, and the first capacitor 500 absorbs a ripple current output by the battery
pack 2, and filters the output current of the battery pack 2, to ensure stability of a voltage for
supplying electricity to the bridge arms 350.

[0067] When the battery pack 2 is charged, a current input to the battery pack 2 first
flows through the first capacitor 500, and the first capacitor 500 may absorb aripple current in the
current input to the battery pack 2, so that a charging voltage of the current flowing to the battery
pack 2 is stable.

[0068] Inthisway, an overall distance from the first capacitor 500 to the direct-current
connector 400 and the electric control module 300 is shorter; the first capacitor 500, the direct-
current connector 400, and the electric control module 300 are more compact; and a connection
among the first capacitor 500, the direct-current connector 400, and the e ectric control module
300 is more convenient, awiring distance is shorter, and electrical connection reliability is higher.

In this way, integration of the electric assembly 1 is improved, a volume of the electric control
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cavity 110 can be smaller, and the volume of the electric assembly 1 is also reduced.

[0069] According to some specific embodiments of the present disclosure, as shown in
FIG. 11 and FIG. 12, the electric assembly 1 further includes a second capacitor 600 and a second
capacitor contactor 610.

[0070] The second capacitor 600 is mounted in the electric control cavity 110 and is an
X capacitor. The second capacitor 600 is|ocated between the direct-current connector 400 and the
electric control module 300 in the first direction, and the second capacitor 600 is|ocated above the
first capacitor 500. One end 6001 of the second capacitor 600 is connected to the one end 5001 of
the first capacitor 500, and another end 6002 of the second capacitor 600 is connected to the
positive el ectrode 4001 of the direct-current connector 400. The second capacitor contactor 610 is
mounted in the electric control cavity 110. The second capacitor contactor 610 is |located between
an inner wall of the electric control cavity 110 and the electric control module 300 in the second
direction. The second capacitor contactor 610 is adjacent to a side of the electric control module
300 facing the second capacitor 600 in the first direction. One end 6101 of the second capacitor
contactor 610 is connected to the one end 6001 of the second capacitor 600, and another end 6102
of the second capacitor contactor 610 is connected to the one end 2101 of the three-phase winding
210.

[0071] Inother words, thefirst capacitor 500 and the second capacitor 600 are connected
in series, and thefirst capacitor 500 and the second capacitor 600 connected in series are connected
to the positive electrode 4001 and the negative el ectrode 4002 of the direct-current connector 400.
Thefirst capacitor 500 and the second capacitor 600 can absorb aripple current together, to achieve
stability of the output voltage of the battery pack 2 and the charging voltage input to the battery

pack 2. In addition, the second capacitor 600 can be used to eliminate differential-mode
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interference.

[0072] The arrangement of the second capacitor contactor 610 can control whether the
second capacitor 600 comes into communication with the junction end of the three-phase winding
210. When the battery pack 2 isboosted and charged or performs self-heating, the second capacitor
contactor 610 may be conducted, so that the second capacitor 600 comes into communication with
the junction end of the three-phase winding 210. In this way, the second capacitor 600 can absorb
a differential-mode current between the junction end of the three-phase winding 210 and the
battery pack 2, to reduce a high-frequency differential-mode current component between the
positive electrode and the negative e ectrode of the direct-current connector 400, and reduce arisk
of high-frequency current saturation of amagnetic ring at aspecific frequency as much aspossible.

[0073] In this way, an overal distance from the second capacitor 600 to the second
capacitor contactor 610, the first capacitor 500, the direct-current connector 400, and the electric
control module 300 is shorter; the second capacitor 600, the second capacitor contactor 610, the
first capacitor 500, the direct-current connector 400, and the electric control module 300 are more
compact; and a connection among the second capacitor 600, the second capacitor contactor 610,
the first capacitor 500, the direct-current connector 400, and the electric control module 300 is
more convenient, awiring distance is shorter, and electrical connection reliability is higher. In this
way, the integration of the electric assembly 1 isimproved, the volume of the electric control cavity
110 can be smaller, and the volume of the electric assembly 1 is also reduced.

[0074] According to some specific embodiments of the present disclosure, the first
capacitor 500 isan X1 capacitor, and the second capacitor 600 is an X2 capacitor. Withstand high-
voltage of the first capacitor 500 ranges from 2.5 KV to 4 KV, and withstand high-voltage of the

second capacitor 600 is not greater than 2.5 KV.
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[0075] The first capacitor 500 is a capacitor that has a voltage-stabilizing and filtering
function when the battery pack 2 supplies dectricity to the IGBT of the bridge arms 350 of the
electric control module. During traveling of the vehicle, the IGBT has high power when converting
acurrent. Therefore, a withstand high-voltage range of the first capacitor 500 needs to be larger.

[0076] The second capacitor 600 is configured to absorb a differential-mode current on
an N line 252 when the battery pack 2 performs self-heating. It can be learned from FIG. 1to FIG.
11 that, the second capacitor 600 is connected to the N line 252 through the second capacitor
contactor 610. When the battery pack 2 performs self-heating, the N line 252 is conducted. Because
the power of the battery pack 2 for self-heating is not higher than the power of the IGBT when the
IGBT converts the current during the traveling of the vehicle, a withstand high-voltage range of
the second capacitor 600 may be smaller than the withstand high-voltage range of the first
capacitor 500.

[0077]  According to some specific embodiments of the present disclosure, as shown in
FIG. 4, the electric assembly 1 further includes a negative output copper bus bar 510. The negative
output copper bus bar 510 is shared by the first capacitor 500 and the second capacitor 600. In this
way, there is no need to additionally arrange the negative output copper bus bar 510 separately for
the first capacitor 500 or the second capacitor 600, which reduces the number of components and
reduces production costs, thereby hel ping reduce the volume of the electric assembly 1.

[0078] A negative copper bus bar of the first capacitor 500 may be connected to a
negative copper bus bar of a direct-current bus, and a positive copper bus bar of the second
capacitor 600 may be connected to a positive copper bus bar of the direct-current bus.

[0079] According to some specific embodiments of the present disclosure, as shown in

FIG. 3, FIG. 4, FIG. 11, and FIG. 12, the electric assembly 1 further includes a boost capacitor
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700. The boost capacitor 700 is mounted in the electric control cavity 110. The boost capacitor 700
islocated on a side of the first capacitor 500 facing away from the second capacitor contactor 610
in the second direction. One end 7001 of the boost capacitor 700 is connected to the negative
electrode 4002 of the direct-current connector 400, and the other end 7002 of the boost capacitor
700 is connected to the other ends 2102 of the three-phase winding 210. In other words, the two
ends of the boost capacitor 700 are respectively connected to a positive electrode and a negative
electrode of acharging device (for example, acharging pile or a charging cabinet) that charges the
battery pack 2.

[0080] Thefirst capacitor 500, the second capacitor 600, and the three-phase winding
210 form an L/C circuit. The boost capacitor 700 can absorb a ripple current, and filter an input
current of the charging device, to stabilize a voltage input by the charging device to the electric
assembly 1.

[0081] According to some specific embodiments of the present disclosure, as shown in
FIG. 4, the electric assembly 1 further includes a capacitor housing 3. The first capacitor 500, the
second capacitor 600, and the boost capacitor 700 are integrated into the capacitor housing 3.

[0082] In this way, the boost capacitor 700, the second capacitor 600, and the first
capacitor 500 are closer to each other, and the boost capacitor 700, the second capacitor 600, and
thefirst capacitor 500 can be synchronously disassembled and assembled, so that disassembly and
assembly processes are simplified. In addition, the integration of the electric assembly 1 is
improved, the volume of the eectric control cavity 110 can be smaller, and the volume of the
electric assembly 1 is also reduced.

[0083] Inaddition, the negative output copper bus bar 510 and a heat dissipation device

can be shared by the first capacitor 500 and the second capacitor 600, thereby facilitating heat
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dissipation and a connection of awiring harness, and saving space and costs.

[0084] According to some specific embodiments of the present disclosure, as shown in
FIG. 4, aplurality of wire harness fixing grooves 910 are provided on the capacitor housing 3, and
a plurality of wire harness fixing grooves 910 are at least partially provided above the second
capacitor 600. In other words, a plurality of wire harness fixing grooves 910 may be provided
above the second capacitor 600. A wire harness connected to the second capacitor 600 is led out
from the second capacitor 600 and then may pass through a wire harness fixing groove 910. The
wire harness fixing groove 910 may fix the part of the wire harness, so that the wire harness
connected to the second capacitor 600 is more tidy, and positional interference between the wire
harness and other components is avoided, thereby further facilitating an overall layout of the
electric assembly 1.

[0085] According to some specific embodiments of the present disclosure, as shown in
FIG. 4, aplurality of cabletie holes 920 are provided on the capacitor housing 3, and the cable tie
holes 920 are at |east partially provided above the boost capacitor 700. In other words, a plurality
of cable tie holes 920 may be provided above the boost capacitor 700. A wire harness connected
to the boost capacitor 700 is led out from the boost capacitor 700 and then may be fixed by acable
tie passing through a cable tie hole 920. The cable tie passing through the cable tie hole 920 may
fix the part of the wire harness, so that the wire harness connected to the boost capacitor 700 may
be more tidy, and positional interference between the wire harness and other components is
avoided, thereby further facilitating the overall layout of the electric assembly 1.

[0086] According to some specific embodiments of the present disclosure, as shown in
FIG. 3, FIG. 11, and FIG. 12, the electric assembly 1 further includes a positive fuse 410 and a

negative fuse 420.
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[0087] The positive fuse 410 is mounted in the electric control cavity 110 and islocated
between the first capacitor 500 and the direct-current connector 400 in the first direction. One end
4101 of the positive fuse 410 is connected to the positive electrode 4001 of the direct-current
connector 400, and the other end 4102 of the positive fuse 410 is connected to the upper bridge
arm 351 of the bridge arm 350 of each phase. The arrangement of the positive fuse 410 can avoid
short circuit between a part of a backflow current of the battery pack 2 in a self-heating process
and acurrent on apositive electrode of the battery pack 2, thereby improving safety of the electrical
connection of the electric assembly 1.

[0088] The negative fuse 420 is mounted in the eectric control cavity 110 and islocated
between the first capacitor 500 and the direct-current connector 400 in the first direction. The
negative fuse 420 is located below the positive fuse 410. One end 4201 of the negative fuse 420 is
connected to the negative electrode 4002 of the direct-current connector 400, and the other end
4202 of the negative fuse 420 is connected to the lower bridge arm 352 of the bridge arm 350 of
each phase. The arrangement of the negative fuse 420 can avoid a driving current of the battery
pack 2 to the bridge arm 350 from being excessively large, which would otherwise drive the fuse.

[0089] For example, the positive fuse 410 and the negative fuse 420 may be mounted
on the capacitor housing 3, so that a layout between the positive fuse 410 and the negative fuse
420 is more hierarchical, the volume of the electric control cavity 110 is not increased in the first
direction and the second direction, that is, a cross-sectiona area of the electric control cavity 110
is not affected, and arrangement of components in the electric control cavity 110 is more compact.
In this way, the integration of the electric assembly 1 isimproved, and the volume of the electric
control cavity 110 can be smaller.

[0090] According to some specific embodiments of the present disclosure, as shown in
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FIG. 6to FIG. 8, the electric assembly 1 further includes apower supply module 800. The box 100
further includes a power supply cavity 190. The power supply cavity 190 is provided below the
electric control cavity 110, and the power supply module 800 is arranged in the power supply
cavity 190. The control board 320 may be connected to and be in communication with a vehicle
controller and the power supply module 800. The control board 320 outputs a control signal
according to an electrical signal of the vehicle controller, to control the driving board 310 and the
power supply module 800.

[0091] In other words, the power supply cavity 190 and the electric control cavity 110
are respectively arranged on two opposite sides of the box 100 in athickness direction, so that the
power supply module 800 isunlikely tointerfere with the e ectric control module 300 in the electric
control cavity 110. In addition, the power supply cavity 190 is provided below the e ectric control
cavity 110, and the power supply module 800 is located on a side of the IGBT module 340 away
from the control board 320. In this way, the power supply module 800 is farther away from the
control board 320, and the power supply module 800 and the control board 320 are spaced by the
shielding plate 330, so that electromagnetic interference generated by the power supply module
800 to the control board 320 can be further reduced, and control of the el ectric assembly 1 ismore
reliable and stable.

[0092] According to some specific embodiments of the present disclosure, as shown in
FIG. 8, abracket 101 is arranged in the box 100. The bracket 101 divides the box 100 into the
electric control cavity 110 located on an upper part and the power supply cavity 190 located on a
lower part. A plurality of shielding ribs 102 extending towards the power supply cavity 190 are
arranged on the bracket 101. The shielding ribs 102 form a shielding cavity 103. The shielding

cavity 103 is configured to allow devices forming the power supply module 800 to be mounted in
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the shielding cavity 103.

[0093] Therefore, the bracket 101 can isolate the electric control cavity 110 from the
power supply cavity 190, and make the electric control cavity 110 and the power supply cavity
190 integrated into the same box 100, so that the integration is higher. In addition, the bracket 101
can avoid interference between components in the electric control cavity 110 and components in
the power supply cavity 190.

[0094] Inaddition, a plurality of shielding ribs 102 may be arranged, and a plurality of
shielding ribs 102 may divide the power supply cavity 190 into a plurality of shielding cavities
103. In this way, a plurality of shielding cavities 103 can separately accommodate the devices
forming the power supply module 800, to avoid electromagnetic interference between a plurality
of devices forming the power supply module 800, thereby ensuring normal operation of the power
supply module 800. In addition, the shielding cavities 103 can also be configured to fix devices of
the power supply module 800, to improve mounting stability of the power supply module 800.

[0095]  According to some embodiments of the present disclosure, as shown in FIG. 6
and FIG. 8, the box 100 further includes a bottom plate 810. The bottom plate 810 is configured
to block an opening below the power supply cavity 190. In this way, the bottom plate 810 can
block the power supply cavity 190, so that the power supply module 800 is fixed between the
power supply cavity 190 and the bottom plate 810, tightness of the power supply cavity 190 is
further improved, and fixing of the power supply module 800 by the bottom plate 810 is more
reliable. In addition, the bottom plate 810 can also have a shielding function, thereby shielding
interference of the power supply module 190 with the outside.

[0096] According to some specific embodiments of the present disclosure, as shown in

FIG. 2, the électric motor 200 includes a casing 230 and an end cover 240.
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[0097] Thethree-phase winding 210 isarranged in the casing 230. The end cover 240 is
arranged at one end of the casing 230 and is configured to block the casing 230. An opening 260
for the N-line connecting assembly 250 to pass through is provided on the end cover 240. An N-
line nose 220 is connected to the one end 2101 of the three-phase winding 210 through the N-line
connecting assembly 250.

[0098] In thisway, the N-line connecting assembly 250 can extend out of the opening
260 and be connected to the N-line nose 220; and a conductive structure that connects the junction
end of the three-phase winding 210 with the battery pack 2 does not need to pass through the box
100, awiring path between the junction end of the three-phase winding 210 and the battery pack
2isshorter, and thejunction end of the three-phase winding 210 and the battery pack 2 can conduct
electricity through a connecting wire of the N-line nose 220, so that the conductive structure
between the junction end of the three-phase winding 210 and the battery pack 2 is simpler.

[099] In addition, the N-line connecting assembly 250 can extend out of the opening 260
and be connected to the battery pack 2 through the N-line nose 220. Therefore, the N-line
connecting assembly 250 does not need to extend into the box 100, so that a volume of the box
100 can be reduced. In addition, the N-line connecting assembly 250 does not interfere with the
electric control module 300 in the box 100, thereby facilitating the layout in the box 100.

[0100] According to some specific embodiments of the present disclosure, as shown in
FIG. 2, the N-line connecting assembly 250 includes an N-line adapter 251, an N line 252, an N-
line socket 253, and an N-line nose 220.

[0101] Oneend of the N line 252 is connected to the one end 2101 of the three-phase
winding 210. One end of the N-line adapter 251 is connected to the one end of the N line 252. The

other end of the N-line adapter 251 passes through the opening 260 and is connected to one end of
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the N-line nose 220. One end of the N-line socket 253 is connected to the other end of the N line
252, and the other end of the N-line socket 253 extends into the box 100 to be connected to an N-
line copper bus bar 3001 of the e ectric control module 300. A Hall 3002 passes through the N-line
copper bus bar 3001. The Hall 3002 is connected to the electric control module 300 through a
signal cable.

[0102] The N-line adapter 251 is arranged to realize a connection between the junction
end of the three-phase winding 210 and the N-line nose 220, and the N-line 252 and the N-line
socket 253 are arranged to implement a connection between the three-phase winding 210 and a
charging base of the vehicle. In this way, when the charging base is connected to a charging box
with alow charging voltage (for example, the charging voltage is 450 V), a charging current can
be guided to the three-phase winding 210 and the bridge arms 350 through the N-line 252 and the
N-line socket 253, and flow to the battery pack 2 through the bridge arms 350, thereby
implementing boost charging of the battery pack 2.

[0103] According to some specific embodiments of the present disclosure, as shown in
FIG. 2, aninsertion groove 270 is provided at the one end of the casing 230 close to the end cover
240. Theinsertion groove 270 is provided closeto the el ectric control cavity 110. The N-line socket
253 isinserted into theinsertion groove 270 and is fixedly connected to the casing 230. In thisway,
the N-line socket 253 is fixed to the casing 230, and the N-line socket 253 is closer to the other
end of the N-line 252 and the N-line copper bus bar 3001 of the electric control module 300 is
closer, so that a volume of the N-line socket 253 can be smaller.

[0104] According to some specific embodiments of the present disclosure, as shown in
FIG. 4 and FIG. 8 to FIG. 10, the electric assembly 1 further includes aliquid channel cover plate

120. The liquid channel cover plate 120 is provided with a first liquid channel 130. The electric
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control cavity 110 is provided with a second liquid channel 140 and a third liquid channel 150.
The liquid channel cover plate 120 is connected to the box 100 and blocks the second liquid
channel 140 and the third liquid channel 150. The liquid channel cover plate 120 may beintegrally
connected to the box 100 by friction welding.

[0105] Thefirst liquid channel 130 isin communication with the second liquid channel
140 and the third liquid channel 150. The second liquid channel 140 is adapted to communicate
with a liquid inlet pipe 160, and the third liquid channel 150 is adapted to communicate with a
liquid outlet pipe 170. A coolant in the second liquid channel 140 flowsinto thefirst liquid channel
130to dissipate heat for the IGBT module 340; and the coolant in the first liquid channel 130 flows
into the third liquid channel 150 to dissipate heat for the power supply module 800.

[0106] In other words, the first liquid channel 130, the second liquid channel 140, and
the third liquid channel 150 form a communicating liquid channel, and the coolant may be shared
inthefirst liquid channel 130, the second liquid channel 140, and the third liquid channel 150. The
IGBT module may seal thefirst liquid channdl 130, thereby avoiding leakage of the coolant in the
first liquid channel 130. In addition, the coolant in the first liquid channel 130 may cool down the
IGBT module 340, to avoid damage to the IGBT module 340 at a high temperature, so that the
IGBT module 340 isin alow-temperature state or anormal -temperature state, thereby maintaining
operating stability of the IGBT module.

[0107] Inaddition, theliquid channel cover plate 120 may seal the second liquid channel
140 and the third liquid channel 150, thereby avoiding leakage of the coolant in the second liquid
channel 140 and the third liquid channel 150. In addition, the coolant in the third liquid channel
150 may exchange heat with the power supply module 800 through an outer wall of thethird liquid

channel 150, so that atemperature of the power supply module 800 can be reduced, and the power
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supply module 800 can be maintained in a low-temperature state or a normal-temperature state,
thereby improving operating stability of the power supply module 800, and avoiding damage to
the power supply module 800 at a high temperature.

[0108] In addition, the first liquid channel 130, the second liquid channel 140, and the
third liquid channel 150 are in communication with each other, so that a flow path of the coolant
is longer. The coolant in the second liquid channel 140 may flow into the first liquid channel 130,
to dissipate heat for the IGBT module 340. The coolant in the first liquid channel 130 may also
flow into the third liquid channel 150, to dissipate heat for the power supply module 800, so that
utilization of the coolant can be improved, and the coolant can fully exchange heat with the power
supply module 800 and the IGBT module 340.

[0109] According to some specific embodiments of the present disclosure, as shown in
FIG. 9 and FIG. 10, the electric assembly 1 further includes a sealing ring 180. A sealing groove
surrounding the first liquid channel 130 is provided on the liquid channel cover plate 120. The
sealing ring 180 is arranged in the sealing groove. The IGBT module 340 compresses the sealing
ring 180, and the sealing ring 180 fills a gap between the liquid channel cover plate 120 and the
IGBT module.

[0110] In this way, the IGBT module 340 can better seal the first liquid channel 130,
thereby further improving sealing performance of thefirst liquid channel 130, and more effectively
avoiding leakage of the coolant in the first liquid channel 130.

[0111] According to some specific embodiments of the present disclosure, as shown in
FIG. 4, the third liquid channel 150 includes a transition section 151 and an annular section 152.
The transition section 151 is in communication with the first liquid channel 130. The annular

section 152 surrounds the power supply module 800 and dissipates heat for the power supply
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module 800. One end of the annular section 152 is connected to the other end of the transition
section 151, and aliquid outlet hole 1521 is provided at the other end of the annular section 152.
A depth of the annular section 152 is greater than a depth of the second liquid channel 140 and a
depth of the transition section 151.

[0112] For example, the coolant first flows into the second liquid channel 140 and then
flowsinto thefirst liquid channel 130; and then the coolant in the first liquid channel 130 flows to
the transition section 151, and finally flows from the transition section 151 to the annular section
152, to be discharged out from the liquid outlet hole 1521 of the annular section 152. In addition,
acontact area between the annular section 152 and the power supply module 800 islarger, and the
annular section 152 has a more compact structure and occupies less space. When the annular
section 152 is used to dissipate heat for the power supply module 800, a heat exchange effect
between the third liquid channel 150 and the power supply module 800 can be improved, so that
the power supply module 800 can be quickly cool down, and the heat dissipation effect is better.

[0113] In addition, the depth of the annular section 152 is greater than the depth of the
second liquid channel 140 and the depth of the transition section 151. In thisway, on the one hand,
avolume of the annular section 152 can be larger, and more coolant can be provided in the annular
section 152, thereby improving a heat dissipation effect of the annular section 152 on the power
supply module 800. On the other hand, atransition between the second liquid channel 140 and the
first liquid channel 130 can be gentler, a transition between the transition section 151 and the first
liguid channel 130 can be gentler, and the coolant circulates more gently between the third liquid
channel 150 and the first liquid channel 130, so that the coolant can fully exchange heat with the
power supply module 800 and the IGBT module, thereby further improving the heat dissipation

effect on the power supply module 800 and a heat dissipation effect on the IGBT module 340.
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[0114] Insome specific embodiments of the present disclosure, as shown in FIG. 5, the
electric assembly 1 further includes the liquid inlet pipe 160 and the liquid outlet pipe 170. The
liquid inlet pipe 160 is mounted in the box 100 and is in communication with the second liquid
channel 140. The liquid outlet pipe 170 is mounted in the box 100 and is in communication with
the liquid outlet hole 1521. The liquid inlet pipe 160 and the liquid outlet pipe 170 are arranged
perpendicular to each other.

[0115] In this way, the coolant may flow into the second liquid channel 140, the first
liguid channel 130, and the third liquid channel 150 from the liquid inlet pipe 160, and the cool ant
may be discharged out from the liquid outlet hole 1521 and the liquid outlet pipe 170. In other
words, after the coolant fully exchanges heat with the power supply module 800 and the IGBT
modul e 340, the coolant in the second liquid channel 140, thefirst liquid channel 130, and the third
liquid channel 150 may be discharged out from the liquid outlet pipe 170, and the coolant is
replenished for the second liquid channel 140, the first liquid channel 130, and the third liquid
channel 150 through theliquid inlet pipe 160, to keep the coolant in the second liquid channel 140,
thefirst liquid channel 130, and the third liquid channel 150 sufficient, and keep a temperature of
the coolant low, thereby improving a cooling effect of the third liquid channel 150 and the first
liquid channel 130 on the power supply module 800 and the IGBT module 340.

[0116] Inaddition, the liquid inlet pipe 160 and the liquid outlet pipe 170 are arranged
perpendicular to each other. For example, the liquid inlet pipe 160 may be arranged on a side of
the box 100, and the liquid outlet pipe 170 may be arranged on an adjacent side of the box 100. In
this way, positional interference between the liquid inlet pipe 160 and the liquid outlet pipe 170
can be avoided, thereby facilitating arrangement. In addition, lengths of the third liquid channel

150 and the first liquid channel 130 can be set to be longer, so that the third liquid channel 150 and
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the first liquid channel 130 can cover most part of the box 100, thereby further improving the
cooling effect of the third liquid channel 150 and the first liquid channel 130 on the power supply
module 800 and the IGBT module 340. In addition, the coolant in the third liquid channel 150 and
the first liquid channel 130 can reduce a temperature of the box 100, so that heat can also be
dissipated for other components mounted in the box 100, thereby improving a heat dissipation
effect of the box 100.

[0117] For example, as shown in FIG. 5 and FIG. 7, the foregoing arrangement causes
theliquid outlet pipe 170 to be longer. Therefore, a pressing plate 900 may be added. The pressing
plate 900 is mounted on the box 100, and clamps the liquid outlet pipe 170 together with the box
100, to fix aposition of the liquid outlet pipe 170 relative to the box 100.

[0118]  According to some specific embodiments of the present disclosure, as shown in
FIG. 6 to FIG. 8, the power supply module 800 includes a power supply power board 870. The
power supply power board 870 is mounted in the power supply cavity 190. A plurality of devices
are mounted on the power supply power board 870. The plurality of devicesinclude atransformer
820, atransformer inductor 830, an AC inductor 850, a DC inductor 860, and a plurality of MOS
transistors 840.

[0119] Thetransformer 820 and the transformer inductor 830 are spaced apart from each
other. A plurality of MOS transistors 840 are respectively arranged on two opposite sides of the
transformer 820 and the transformer inductor 830. The AC inductor 850 and the DC inductor 860
are respectively arranged on the two opposite sides of the transformer 820 and the transformer
inductor 830. The third liquid channel 150 surrounds the transformer 820 and the transformer
inductor 830. The plurality of MOS transistors 840 are located on two opposite sides of the third

liquid channel 150 and exchange heat with the third liquid channel 150.
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[0120] Inthisway, the third liquid channel 150 surrounds the transformer 820 and the
transformer inductor 830, the plurality of MOS transistors 840 are located outside the third liquid
channel 150 and are attached to the outer wall of the third liquid channel 150, and the third liquid
channel 150 can be used to dissipate heat for the transformer 820, the transformer inductor 830,
the plurality of MOS transistors 840, the AC inductor 850, and the DC inductor 860, thereby
improving heat dissipation efficiency of the power supply module 800.

[0121] In addition, the AC inductor 850 and the DC inductor 860 are respectively
arranged on the two opposite sides of the third liquid channel 150. In this way, the transformer
inductor 830, the AC inductor 850, and the DC inductor 860 are spaced by side walls of the third
liquid channel 150, thereby reducing a probability and impact of electromagnetic interference
among the transformer inductor 830, the AC inductor 850, and the DC inductor 860, and improving
control reliability of the electric assembly 1.

[0122]  According to some specific embodiments of the present disclosure, as shown in
FIG. 6 and FIG. 7, the power supply cavity 190 is provided with a plurality of MOS transistor
cavities 191, an AC inductor cavity 192, and a DC inductor cavity 193. The AC inductor 850
extendsinto the AC inductor cavity 192. The DC inductor 860 extendsinto the DC inductor cavity
193. The plurality of MOS transistors 840 extend into the plurality of MOS transistor cavities 191
in a one-to-one correspondence. In this way, el ectromagnetic interference among the plurality of
MOS transistors 840, the AC inductor 850, the DC inductor 860, and the transformer inductor 830
is further avoided, and interference with external e ectronic devices can also be avoided, thereby
helping improve el ectromagnetic compatibility.

[0123] A vehicle 1000 according to an embodiment of the present disclosureisdescribed

below with reference to FIG. 13. The vehicle 1000 includes the electric assembly 1 according to
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the foregoing embodiments of the present disclosure.

[0124] In the vehicle 1000 according to this embodiment of the present disclosure, the
electric assembly 1 according to the foregoing embodiments of the present disclosure is used, so
that self-heating of battery packs 2 can be implemented, and a three-phase winding 210 of an
electric motor 200 and bridge arms 350 of an e ectric control module 300 are also reused in self-
heating circuits of the battery packs 2, which have advantages such as low costs, a small volume,
and asmall number of components.

[0125] Other components and operations of the electric assembly 1 and the vehicle
provided with same according to the embodiments of the present disclosure are known to a person
of ordinary skill in the art, and are not described in detail herein.

[0126] In the description of this specification, descriptions with reference to terms "an
embodiment”, "some embodiments’, "an exemplary embodiment”, "an example”’, "a specific
example”, or "some examples' mean that specific characteristics, structures, materias, or features
described with reference to the embodiment or example are included in at least one embodiment
or example of the present disclosure. In this specification, schematic descriptions of the foregoing
terms do not necessarily point at a same embodiment or example.

[0127]  Although the embodiments of the present disclosure have been shown and
described, a person of ordinary skill in the art should understand that various changes,
modifications, replacements and variations may be made to the embodiments without departing
from the principles and spirit of the present disclosure, and the scope of the present disclosure is

as defined by the appended claims and their equivalents.
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WHAT ISCLAIMED IS:

1. Anélectric assembly (1), comprising:
abox (100) comprising an electric control cavity (110);
an N-line connecting assembly (250), one end (2501) of the N-line connecting assembly (250)
being adapted to connect between two battery packs (2) connected in series;
an electric motor (200) comprising a three-phase winding (210), one end (2101) of the three-
phase winding (210) being a junction end, and the junction end being connected to another end
(2502) of the N-line connecting assembly (250); and
an electric control module (300) mounted in the electric control cavity (110) and comprising:
aninsulated gate bipolar transistor (IGBT) module (340) comprising athree-phase bridge
arm (350), other ends (2102) of the three-phase winding (210) being respectively connected to a
midpoint of the three-phase bridge arm (350); and
a direct-current connector (400), a positive electrode (4001) of the direct-current
connector (400) being connected to the junction end, and a negative electrode (4002) of the direct-
current connector (400) being connected to the IGBT module (340) and being adapted to connect

to negative e ectrodes of the battery packs (2).

2. Thedectric assembly (1) according to claim 1, further comprising:

afirst capacitor (500), mounted in the electric control cavity (110) and being an X capacitor,
one end (5001) of the first capacitor (500) being connected to the positive el ectrode (4001) of the
direct-current connector (400), and another end (5002) of the first capacitor (500) being connected

to the negative electrode (4002) of the direct-current connector (400).
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3. Thedectric assembly (1) according to claim 2, further comprising:
asecond capacitor (600), mounted in the electric control cavity (110) and being an X capacitor,
one end (6001) of the second capacitor (600) being connected to the one end (5001) of the first
capacitor (500), and another end (6002) of the second capacitor (600) being connected to the
positive electrode (4001) of the direct-current connector (400); and
asecond capacitor contactor (610), mounted in the electric control cavity (110), one end (6101)
of the second capacitor contactor (610) being connected to the one end (6001) of the second
capacitor (600), and another end (6102) of the second capacitor contactor (610) being connected

to the one end (2101) of the three-phase winding (210).

4. Thedectric assembly (1) according to claim 3, further comprising:

a boost capacitor (700), mounted in the electric control cavity (110), one end (7001) of the
boost capacitor (700) being connected to the negative electrode (4002) of the direct-current
connector (400), and another end (7002) of the boost capacitor (700) being connected to the other

ends (2102) of the three-phase winding (210).

5. Thedectric assembly (1) according to claim 4, further comprising:
a capacitor housing (3), the first capacitor (500), the second capacitor (600), and the boost

capacitor (700) being integrated into the capacitor housing (3).

6. Thedectric assembly (1) according to claim 5, further comprising:
a negative output copper bus bar (510) mounted in the capacitor housing (3), the negative

output copper bus bar (510) being shared by the first capacitor (500) and the second capacitor
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(600).

7. Theédectric assembly (1) according to claim 5 or 6, wherein aplurality of wire harnessfixing
grooves (910) are provided on the capacitor housing (3), and the plurality of wire harness fixing

grooves (910) are at least partially provided above the second capacitor (600).

8. Thedectric assembly (1) according to any one of claims 1 to 7, further comprising:

a positive fuse (410) mounted in the electric control cavity (110), one end (4101) of the
positivefuse (410) being connected to the positive el ectrode (4001) of the direct-current connector
(400), and another end (4102) of the positive fuse (410) being connected to an upper bridge arm
(351) of the bridge arm (350) of each phase; and

a negative fuse (420) mounted in the eectric control cavity (110) and located below the
positive fuse (410), one end (4201) of the negative fuse (420) being connected to the negative
electrode (4002) of the direct-current connector (400), and another end (4202) of the negative fuse

(420) being connected to alower bridge arm (352) of the bridge arm (350) of each phase.

9. Thedectric assembly (1) according to any one of claims 1 to 8, further comprising:
a power supply module (800), the box (100) further comprising a power supply cavity (190),
the power supply cavity (190) being provided below the electric control cavity (110), and the

power supply module (800) being arranged in the power supply cavity (190).

10. Theéectric assembly (1) according to claim 9, wherein abracket (101) is arranged in the box

(100), the bracket (101) divides the box (100) into the electric control cavity (110) on an upper
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part and the power supply cavity (190) on alower part, aplurality of shielding ribs (102) extending
towards the power supply cavity (190) are arranged on the bracket (101), the shielding ribs (102)
form ashielding cavity (103), and the shielding cavity (103) isconfigured to alow devicesforming

the power supply module (800) to be mounted in the shielding cavity (103).

11. The electric assembly (1) according to claim 9 or claim 10, wherein the box (100) further
comprises a bottom plate (810) configured to block an opening (260) below the power supply

cavity (190).

12. The electric assembly (1) according to any one of claims 1 to 11, wherein the electric motor
(200) comprises:

acasing (230), the three-phase winding (210) being arranged in the casing (230); and

an end cover (240), arranged at one end of the casing (230) and configured to block the casing
(230), an opening (260) for the N-line connecting assembly (250) to pass through being provided

on the end cover (240).

13. The electric assembly (1) according to claim 12, wherein the N-line connecting assembly (250)
Comprises:

an N line (252), one end of the N line (252) being connected to the one end (2101) of the three-
phase winding (210);

an N-line adapter (251), one end of the N-line adapter (251) being connected to the one end
of the N line (252);

an N-line nose (220), another end of the N-line adapter (251) passing through the opening
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(260) and being connected to one end of the N-line nose (220); and

an N-line socket (253), one end of the N-line socket (253) being connected to the other end of
the N line (252), another end of the N-line socket (253) being connected to an N-line copper bus
bar (3001) of the electric control module (300), a Hall (3002) passing through the N-line copper
bus bar (3001), and the Hall (3002) being connected to the electric control module (300) through

asignal cable.

14. Theelectric assembly (1) according to claim 13, wherein an insertion groove (270) is provided
a the one end of the casing (230) close to the end cover (240), the insertion groove (260) is
provided close to the electric control cavity (110), and the N-line socket (253) is inserted into the

insertion groove (270) and is fixedly connected to the casing (230).

15. The electric assembly (1) according to any one of claims 9 to 11, further comprising:

a liquid channel cover plate (120) provided with a first liquid channel (130), the electric
control cavity (110) being provided with a second liquid channdl (140) and athird liquid channel
(150), the liquid channel cover plate (120) being connected to the box (100) and blocking the
second liquid channel (140) and the third liquid channel (150), thefirst liquid channel (130) being
in communication with the second liquid channel (140) and the third liquid channel (150), the
second liquid channel (140) being adapted to communicate with a liquid inlet pipe (160), and the
third liquid channel (150) being adapted to communicate with aliquid outlet pipe (170);

wherein a coolant in the second liquid channel (140) flows into the first liquid channel (130)
to dissipate heat for the IGBT module (340); and the coolant in thefirst liquid channel (130) flows

into the third liquid channel (150) to dissipate heat for the power supply module (800).
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16. The electric assembly (1) according to claim 15, further comprising:

asealing ring (180), asealing groove surrounding thefirst liquid channel (130) being provided
ontheliquid channel cover plate (120), the sealing ring (180) being arranged in the sealing groove,
the IGBT module (340) compressing the sealing ring (180), and the sealing ring (180) filling agap

between the liquid channel cover plate (120) and the IGBT module (340).

17. The electric assembly (1) according to claim 15 or 16, wherein the third liquid channel (150)
COmprises:

atransition section (151) being in communication with the first liquid channel (130); and

an annular section (152) surrounding the power supply module (800) and dissipating heat for
the power supply module (800), one end of the annular section (152) being connected to another
end of the transition section (151), and aliquid outlet hole (1521) being provided at the other end
of the annular section (152);

wherein adepth of the annular section (152) is greater than adepth of the second liquid channel

(140) and a depth of the transition section (151).

18. The eectric assembly (1) according to any one of claims 15 to 17, wherein the power supply
module (800) comprises a power supply power board (870) mounted in the power supply cavity
(190), aplurality of devices being mounted on the power supply power board (870); and

the plurality of devices comprise:

atransformer (820);

atransformer inductor (830), the transformer inductor (830) and the transformer (820) being

spaced apart from each other;
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a plurality of MOS transistors (840) respectively arranged on two opposite sides of the
transformer (820) and the transformer inductor (830);

an AC inductor (850); and

a DC inductor (860), the DC inductor (860) and the AC inductor (850) being respectively
arranged on the two opposite sides of the transformer (820) and the transformer inductor (830);

wherein the third liquid channel (150) surrounds the transformer (820) and the transformer
inductor (830), and the plurality of MOS transistors (840) are located on two opposite sides of the

third liquid channel (150) and exchange heat with the third liquid channel (150).

19. The electric assembly (1) according to claim 18, wherein the power supply cavity (190) is
provided with aplurality of MOS transistor cavities (191), an AC inductor cavity (192), and aDC
inductor cavity (193), the AC inductor (850) extends into the AC inductor cavity (192), the DC
inductor (860) extends into the DC inductor cavity (193), and the plurality of MOS transistors (840)

extend into the plurality of MOS transistor cavities (191) in a one-to-one correspondence.

20. The eectric assembly (1) according to any one of claims 1 to 19, wherein the electric control
module (300) further comprises:

acontrol board (320); and

adriving board (310), arranged below the control board (320),

wherein the IGBT module (340) is arranged on the driving board (310), and the IGBT module
(340) is connected to the control board (320); and

wherein the electric assembly (1) further comprises:

ashielding plate (330) arranged between the driving board (310) and the control board (320).
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21. A vehicle (1000), comprising the electric assembly (1) according to any one of claims 1 to 20.
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