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(54) VEHICLE POWER-OFF CONTROL METHOD AND APPARATUS, AND MEDIUM AND DEVICE

(57) A method and a device for controlling vehicle
power-off, a medium, and an apparatus. The method in-
cludes: determining, by an HCU, whether a state of a
vehicle meets a preset power-off condition if a vehicle
power-off indication triggered by a user is received (S11);
starting a timekeeping by the HCU when the state of the
vehicle is determined to meet the preset power-off con-
dition and an SOC of a power battery is greater than a
predetermined charging threshold (S12); sending, by the
HCU, a relay disconnection request to a BMS if it is de-
tected that a driver is absent in the vehicle and the time-
keeping reaches a predetermined period (S13); and con-
trolling, by the BMS, a relay of the power battery to be
disconnected in response to the relay disconnection re-
quest received (S14). Thus, the energy state of the power
battery is also considered to ensure that the delayed dis-
connection of the contacts of the relay does not signifi-
cantly affect the energy reserve of the power battery, thus
minimizing the impact of noise on the driver while ensur-
ing the existing endurance of the vehicle
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present disclosure claims priority of a Chi-
nese Patent Application, with Application No.
202110553911.7, submitted to CNIPA on May 20, 2021,
entitled "method and device for controlling vehicle power-
off, medium, and apparatus"; the content of which is in-
corporated in the present disclosure by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
electric vehicle automatic control technology, and more
particularly to a method and a device for controlling ve-
hicle power-off, a medium, and an apparatus.

BACKGROUND

[0003] At present, the phenomenon of energy shortage
is becoming increasingly evident, and the requirement
for the development of new energy in various countries
around the world is becoming stronger. The Chinese gov-
ernment has also vigorously supported the development
of the new energy vehicle industry through various poli-
cies.
[0004] New energy vehicles have added power-on and
power-off functions, which control high-voltage (60
V~1500 V) components (such as a DC/DC) and driving
components to enter/exit working mode through complex
control strategies. When the high-voltage components
of the new energy vehicles are controlled to exit the work-
ing mode, the most important thing is to enable the high-
voltage power battery to turn-on the relay and complete
the high-voltage power-off. However, when the contacts
of the relay of the high-voltage power battery are discon-
nected, there will be a sound, causing the driver to hear
the sound of the relay of the power battery being discon-
nected when the vehicle is powered off, which can cause
confusion or dissatisfaction of the driver. Therefore, deal-
ing with the sound of the relay of the high-voltage battery
generated when being turned on has become a problem
that engineers have to consider.

SUMMARY

[0005] An object of the present disclosure is to provide
an intelligent and an energy-saving method and device
for controlling vehicle power-off, a medium, and a device.
[0006] In order to achieve above object, the present
disclosure provides a method and for controlling vehicle
power-off, and the method includes steps of:

determining, by a hybrid control unit (HCU), whether
a state of a vehicle meets a preset power-off condi-
tion if a vehicle power-off instruction triggered by a
user is received;

starting a timekeeping by the HCU when the state
of the vehicle is determined to meet the preset pow-
er-off condition and an State of Charge (SOC) of a
power battery is greater than a predetermined charg-
ing threshold;
sending a relay disconnection request to a Battery
Management System (BMS) from the HCU if it is
detected that a driver is absent in the vehicle and
the timekeeping reaches a predetermined period;
and
controlling, by the BMS, a relay of the power battery
to be disconnected in response to the relay discon-
nection request received.

[0007] Optionally, the method further includes:
sending directly, by the HCU, the relay disconnection re-
quest to the BMS if it is determined that the state of the
vehicle meets the preset power-off condition and the
SOC of the power battery is less than or equal to the
predetermined charging threshold.
[0008] Optionally, the method further includes:
sending, by the HCU, the relay disconnection request to
the BMS if the timekeeping reaches the predetermined
period.
[0009] Optionally, after the step of controlling, by the
BMS, a relay of the power battery to be disconnected,
the method further includes:

detecting, by the BMS, whether the relay of the power
battery is adhered;
sending, by the BMS, a detected result to the HCU;
and
controlling, by the HCU, the vehicle to enter a dor-
mant state if the detected result indicates an absence
of adhesion.

[0010] Optionally, the preset power-off condition in-
cludes that: a vehicle speed is less than a predetermined
vehicle speed threshold, a engine rotating speed is less
than a predetermined rotating speed threshold, a belt-
driven starter generator exits a working state, a DCDC
exits the working state, an SOC of a low-voltage battery
is greater than a predetermined power threshold, and a
current in a high-voltage circuit is less than a predeter-
mined current threshold.
[0011] The present disclosure provides a device for
controlling vehicle power-off, and the device includes:

an HCU, configured for determining whether a state
of a vehicle meets a preset power-off condition if a
vehicle power-off instruction triggered by a user is
received; the HCU starts a timekeeping when the
state of the vehicle is determined to meet the preset
power-off condition and an SOC of a power battery
is greater than a predetermined charging threshold;
the HCU sends a relay disconnection request to a
BMS if it is detected that a driver is absent in the
vehicle and the timekeeping reaches a predeter-
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mined period; and
the BMS, configured for controlling the power battery
to be disconnected in response to the relay discon-
nection request received.

[0012] Optionally, the HCU is further configured for
sending directly the relay disconnection request to the
BMS if it is determined that the state of the vehicle meets
the preset power-off condition and the SOC of the power
battery is less than or equal to the predetermined charg-
ing threshold.
[0013] Optionally, the HCU is further configured for
sending the relay disconnection request to the BMS if
the timekeeping reaches the predetermined period.
[0014] The present disclosure further provides a com-
puter-readable storage medium storing a computer pro-
gram thereon, and when the computer program is exe-
cuted by a processor, the steps of the method in the
present disclosure can be implemented.
[0015] The present disclosure further provides an elec-
tronic apparatus, comprising: a memory storing a com-
puter program thereon; a processor configured for exe-
cuting the computer program in the memory to implement
the steps of the method in the present disclosure.
[0016] Through the above technical solution, when the
state of the vehicle is determined to meet the preset pow-
er-off condition and the SOC of the power battery is great-
er than the predetermined charging threshold, the HCU
starts the timekeeping; when it is detected that a driver
is absent in the vehicle and the timekeeping reaches a
predetermined period, the HCU sends the relay discon-
nection request to the BMS, so that the BMS controls the
relay of the power battery to be disconnected. In this way,
on the one hand, when the driver is absent in the vehicle,
the relay of the power battery is controlled to be discon-
nected, which can avoid the noise generated by the con-
tacts of the relay disconnecting from affecting the driver;
on the other hand, the energy state of the power battery
is also considered to ensure that the delayed disconnec-
tion of the contacts of the relay does not significantly af-
fect the energy reserve of the power battery, thus mini-
mizing the impact of noise on the driver while ensuring
the existing endurance of the vehicle.
[0017] The other features and advantages of the
present disclosure will be explained in detail in the sub-
sequent specific embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings are intended to
provide a further understanding of the present disclosure
and form a part of the specification. Together with the
specific embodiments below, they are used to explain
the present disclosure, but do not constitute a limitation
on the present disclosure. In the drawings:

FIG. 1 is a flowchart of a method for controlling ve-
hicle power-off provided in an exemplary embodi-

ment;
FIG. 2 is a flowchart of a method for controlling ve-
hicle power-off provided by another exemplary em-
bodiment;
FIG. 3 is a flowchart of a method for controlling ve-
hicle power-off provided by another exemplary em-
bodiment;
FIG. 4 is a flowchart of a method for controlling ve-
hicle power-off provided by another exemplary em-
bodiment;
FIG. 5 is a flowchart of a method for controlling ve-
hicle power-off provided by another exemplary em-
bodiment;
FIG. 6 is a block diagram of a device for controlling
vehicle power-off provided in an exemplary embod-
iment; and
FIG. 7 is a block diagram of an electronic apparatus
provided in an exemplary embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] The following is a detailed description of the
specific implementation of the present disclosure in con-
junction with the attached drawings. It should be under-
stood that the specific embodiments described herein
are intended only to illustrate and interpret the present
disclosure and are not intended to limit the present dis-
closure.
[0020] New energy vehicles have added power-on and
power-off functions, which control high-voltage compo-
nents and driving components to enter/exit working mode
through complex control strategies. When the high-volt-
age components of the new energy vehicles are control-
led to exit the working mode, the most important thing is
to enable the high-voltage power battery to turn-on the
relay and complete the high-voltage power-off. Due to
the hardware characteristics of the power battery, an ob-
vious sound will be generated when the contacts of the
relay of the power battery are turned on, which causes
the driver to hear obvious abnormal noises during the
process of parking and powering off the vehicle, which
is a type of noise for the driver. Under the condition of
ensuring the existing endurance of the vehicle, the noise
effect on the driver caused by the disconnection of the
contacts of the relay is avoided as far as possible.
[0021] FIG. 1 is a flowchart of a method for controlling
vehicle power-off provided in an exemplary embodiment.
As shown in FIG. 1, the method can include the following
steps.
[0022] In step S11, determining, by an HCU, whether
a state of a vehicle meets a preset power-off condition if
a vehicle power-off instruction triggered by a user is re-
ceived.
[0023] In step S12, starting a timekeeping by the HCU
when the state of the vehicle is determined to meet the
preset power-off condition and an SOC of a power battery
is greater than a predetermined charging threshold.
[0024] In step S13, sending, by the HCU, a relay dis-
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connection request to a BMS if it is detected that a driver
is absent in the vehicle and the timekeeping reaches a
predetermined period.
[0025] In step S14, controlling, by the BMS, a relay of
the power battery to be disconnected in response to the
relay disconnection request received.
[0026] When the vehicle needs to be powered off, the
user can trigger a specific button to send the vehicle pow-
er-off instructions to the HCU. In related technology, the
HCU controls the vehicle to complete the power-off after
the vehicle power-off instruction is received. For exam-
ple, when the user presses the button of Passive Entry
Passive Start (PEPS) system, the power supply system
disconnects the IG1 and IG2 relays, and the power mode
is switched to OFF, then the power supply to each control
component is cut off, and the vehicle is powered off.
[0027] In the present disclosure, when the vehicle pow-
er-off instruction is received, the HCU can first determine
whether the state of the vehicle meets the preset power-
off condition. If the above preset power-off condition is
met, then it can be considered that the relay of the power
battery can be cut off to safely power off. The preset
power-off condition can include: a vehicle speed is less
than a predetermined vehicle speed threshold, a engine
rotating speed is less than a predetermined rotating
speed threshold (for example, if the engine rotating
speed is less than 2km/h, the vehicle is considered to be
stationary), a belt-driven starter generator exits a working
state, a DCDC exits the working state, an SOC of a low-
voltage battery is greater than a predetermined power
threshold, and a current in a high-voltage circuit is less
than a predetermined current threshold. The present dis-
closure does not limit the order in which the above con-
ditions should be determined.
[0028] If the SOC of the power battery is greater than
the predetermined charge threshold, it can be considered
that the power battery has more power at present, which
can allow the delayed disconnection of the relay of the
power battery to avoid noise effects on the driver.
[0029] Whether the driver leaves the seat and is not in
the vehicle can be determined by the signal feedback by
the gravity sensing seat configured in the vehicle. For
example, if the signal feedback by the gravity sensing
seat indicates that the weight on the seat is greater than
the predetermined weight threshold, the driver can be
considered to be still in the vehicle; conversely, if the
signal feedback by the gravity sensing seat indicates that
the weight on the seat is less than or equal to the prede-
termined weight threshold, the driver can be considered
not in the vehicle.
[0030] Alternatively, the HCU can further comprehen-
sively determine whether the driver leaves the seat based
on the acceleration pedal, brake pedal, seat belt state,
and vehicle door state. For example, when the acceler-
ation or brake pedal is depressed, the seat belt is not
unfastened, and the door is not opened after the speed
decreases to zero, any of these criteria can determine
that the driver is still in the vehicle.

[0031] After the user triggers the vehicle power-off in-
struction, and if it is detected that the driver is absent in
the vehicle and the timekeeping reaches the predeter-
mined period, then the HCU detects that the driver is
absent in the vehicle and sends a relay disconnection
request to the BMS to disconnect the relay that controls
the power battery. The predetermined period can be
based on trial or experience.
[0032] Through the above technical solution, when the
state of the vehicle is determined to meet the preset pow-
er-off condition and the SOC of the power battery is great-
er than the predetermined charging threshold, the HCU
starts the timekeeping; when it is detected that a driver
is absent in the vehicle and the timekeeping reaches a
predetermined period, the HCU sends the relay discon-
nection request to the BMS, so that the BMS controls the
relay of the power battery to be disconnected. In this way,
on the one hand, when the driver is absent in the vehicle,
the relay of the power battery is controlled to be discon-
nected, which can avoid the noise generated by the con-
tacts of the relay disconnecting from affecting the driver;
on the other hand, the energy state of the power battery
is also considered to ensure that the delayed disconnec-
tion of the contacts of the relay does not significantly af-
fect the energy reserve of the power battery, thus mini-
mizing the impact of noise on the driver while ensuring
the existing endurance of the vehicle.
[0033] FIG. 2 is a flowchart of a method for controlling
vehicle power-off provided by another exemplary embod-
iment. As shown in FIG. 2, the method can further include
step S120 on basis of FIG. 1.
[0034] in step S120, sending directly, by the HCU, the
relay disconnection request to the BMS if it is determined
that the state of the vehicle meets the preset power-off
condition and the SOC of the power battery is less than
or equal to the predetermined charging threshold.
[0035] If the SOC of the power battery is less than or
equal to the predetermined charge threshold, it can be
considered that the current power of the power battery
is low. In order to ensure the subsequent power con-
sumption, it is not considered to delay disconnecting the
relay of the power battery, and the HCU does not timing
and directly power off the vehicle when the relay is dis-
connected.
[0036] In the embodiment, priority is given to ensuring
the endurance power consumption of the vehicle to avoid
affecting the normal running of the vehicle due to the
delayed disconnection of the relay.
[0037] FIG. 3 is a flowchart of a method for controlling
vehicle power-off provided by another exemplary embod-
iment;. As shown in FIG. 3, the method can further include
step S130 on basis of FIG. 1.
[0038] In step S130, sending, by the HCU, the relay
disconnection request to the BMS if the timekeeping
reaches the predetermined period.
[0039] That is, the noise effect on the driver is avoided
by making the delay disconnection of the contacts of the
relay, the delay disconnection is limited to a predeter-
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mined period. If the predetermined period is exceeded,
the noise effect is no longer considered, and the relay is
directly controlled to be disconnected. This takes into ac-
count the power consumption of the vehicle when it is
constantly powered, and the predetermined period is
used to make a compromise between the power con-
sumption and the noise influence. In the embodiment,
both power consumption and noise influence are taken
into account, and the noise influence on the driver is
avoided as far as possible while the existing endurance
of the vehicle is guaranteed.
[0040] FIG. 4 is a flowchart of a method for controlling
vehicle power-off provided by another exemplary embod-
iment. As shown in FIG. 4, on the basis of FIG. 1, the
method can further include the following steps after the
step S 14 where the BMS controls the relay of power
battery to be disconnected.
[0041] In step S15, detecting, by the BMS, whether the
relay of the power battery is adhered. The expression
"the relay of the power battery is adhered" or the like
herein means the contacts of the replay connect together
and cannot disconnect.
[0042] In step S 16, sending, by the BMS, a detected
result to the HCU.
[0043] In step S17, controlling, by the HCU, the vehicle
to enter a dormant state if the detected result indicates
an absence of adhesion.
[0044] When the relay of the power battery is controlled
to be disconnected, there is a possibility of relay adhe-
sion. For safety reasons, the vehicle can be controlled
into the dormant state after confirming that the relay is
not adhered. Methods in related technologies can be ap-
plied to determine whether the relay is adhered. In the
embodiment, the safety of the vehicle is enhanced by
controlling the vehicle to enter the dormant state while
ensuring that the relay is not adhered.
[0045] FIG. is a flowchart of a method for controlling
vehicle power-off provided by another exemplary embod-
iment. As shown in FIG. 5, the method for controlling
vehicle power-off can include the following steps.

(1) When the driver presses the PEPS, the PEPS
receives the speed sent by the Electronic Stability
Program (ESP) of the vehicle body and makes a de-
termination;
If the condition that the vehicle speed is less than
5km/h is met, a KL15OFF signal is sent to the HCU,
EMS and various high-voltage components. After re-
ceiving the KL15OFF signal sent by the PEPS, the
HCU starts to determine whether the state of the
vehicle meets the preset power-off condition and re-
quests the instrument to turn off the Ready lamp.
If the condition that the vehicle speed is less than
5km/h is not met, the PEPS maintains the relays
IG1/IG2 being connected, and the PEPS sends a
KL15ON signal to make the vehicle continue to run
normally.
(2) The HCU receives the vehicle speed sent by the

ESP, and the next step of checking the vehicle state
when the vehicle speed is less than 2km/h, the en-
gine state is out of the working state (stop), and the
engine rotating speed is less than the predetermined
rotating speed;
If the engine is not stopped, the rotating speed is not
reduced to less than the predetermined rotating
speed, or the vehicle speed is greater than 2km/h,
the vehicle will execute the delayed power-off proc-
ess until the engine is stopped, after the rotating
speed is less than the predetermined speed, and the
vehicle speed is less than 2km/h, and the next op-
eration is then executed.
(3) The HCU detects the states of Belt-Driven Starter
Generator (BSG), the DCDC, the 12V low-voltage
battery, and the battery pack temperature, etc. If the
BSG is out of operation, the SOC of the low-voltage
battery is greater than 80%, and the DCDC exits the
working state, the HCU detects the current (sent by
the BMS) in the high voltage circuit. If the current in
the high voltage circuit is greater than the current
threshold, the HCU requests the motor to enter the
active short-circuit mode (to avoid damage to the
power battery, bus capacitor and other high-voltage
components by too high back electromotive force);
if the current in the high voltage circuit is less than
the current threshold, the HCU determines that the
state of the vehicle meets the preset power-off con-
dition.
(4) The HCU began implementing a strategy of de-
laying to turn on the relay of the power battery, the
conditions that whether the driver is in the vehicle,
the state of the high-voltage power battery and the
energy consumption of the continuous high-voltage
state are taken into account to determine the time to
send the relay disconnection request to the BMS.

[0046] Specifically, if the SOC of the high-voltage pow-
er battery is less than the charge threshold, the instru-
ment panel displays "the power battery is low, please
charge it in time", and the HCU sends the relay discon-
nection request to the BMS;
[0047] If the SOC of the high-voltage power battery is
greater than the charge threshold, the HCU starts the
timekeeping;
[0048] If it detects that the driver is absent in the vehicle
and the timekeeping reaches a predetermined period
(calibrated according to the comprehensive energy con-
sumption of the delayed disconnection relay, e.g., 30s),
the HCU sends the relay disconnection request to the
BMS;
[0049] If the timekeeping reaches a predetermined pe-
riod, the HCU sends the relay disconnection request to
the BMS.
[0050] (5) When after the relay disconnection request
sent by the HCU is received, the BMS controls to discon-
nect the relay and performs adhesion detection, the BMS
reports the battery state and adhesion detection result
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to the HCU. If there is no adhesion, the HCU stops send-
ing messages and enters the dormant state, and the ve-
hicle is powered off.
[0051] FIG. 6 is a block diagram of a device for con-
trolling vehicle power-off provided in an exemplary em-
bodiment. As shown in FIG. 6, the vehicle 600 for con-
trolling vehicle power-off can include the HCU 601 and
the BMS 602.
[0052] The HCU 601 is configured for determining
whether a state of a vehicle meets a preset power-off
condition if a vehicle power-off instruction triggered by a
user is received; the HCU starts a timekeeping when the
state of the vehicle is determined to meet the preset pow-
er-off condition and an SOC of a power battery is greater
than a predetermined charging threshold; the HCU sends
a relay disconnection request to the BMS 602 if it is de-
tected that a driver is absent in the vehicle and the time-
keeping reaches a predetermined period.
[0053] The BMS 602 is configured for controlling the
power battery to be disconnected in response to the relay
disconnection request received.
[0054] Optionally, the HCU 601 is further configured
for sending directly the relay disconnection request to
the BMS 602 if it is determined that the state of the vehicle
meets the preset power-off condition and the SOC of the
power battery is less than or equal to the predetermined
charging threshold.
[0055] Optionally, the HCU 601 is further configured
for sending the relay disconnection request to the BMS
602 if the timekeeping reaches the predetermined period.
[0056] Optionally, the BMS 602 is further configured
for detecting whether the relay of the power battery is
adhered and sending the detected result to the HCU 601;
the HCU 601 is further configured for controlling the ve-
hicle to enter a dormant state if the detected result indi-
cates an absence of adhesion.
[0057] Optionally, the preset power-off conditions in-
clude: a vehicle speed is less than a predetermined ve-
hicle speed threshold, an engine rotating speed is less
than a predetermined rotating speed threshold, a belt-
driven starter generator exits a working state, a DCDC
exits the working state, an SOC of a low-voltage battery
is greater than a predetermined power threshold, and a
current in a high-voltage circuit is less than a predeter-
mined current threshold.
[0058] With respect to the device in the above embod-
iments, the specific ways in which each module performs
operations have been described in detail in the embod-
iments related to the method, which will not be explained
in detail here.
[0059] Through the above technical solution, on the
one hand, when the driver is absent in the vehicle, the
relay of the power battery is controlled to be disconnect-
ed, which can avoid the noise caused by the disconnec-
tion of contacts of the relay affecting the driver; on the
other hand, the energy state of the power battery is also
considered, so that the delayed disconnection of the con-
tacts of the relay will not affect the energy reserve of the

power battery too much, so as to avoid the noise influence
on the driver as much as possible under the condition of
guaranteeing the existing endurance of the vehicle.
[0060] FIG. 7 is a block diagram of an electronic ap-
paratus 700 provided in an exemplary embodiment. As
shown in FIG. 7, the electronic apparatus 700 can in-
clude: a processor 701 and a memory 702. The electronic
apparatus 700 can further include a multimedia compo-
nent 703, an input/output (I/O) interface 704, and one or
more of communication components 705.
[0061] The processor 701 is used to control the overall
operation of the electronic apparatus 700 to complete all
or part of the steps in the method for controlling vehicle
power-off described above. The memory 702 is used to
store various types of data to support operations on the
electronic apparatus 700, the data can include, for ex-
ample, instructions for any application or method used
to operate on the electronic apparatus 700, as well as
application-related data, such as contact data, incoming
and outgoing messages, pictures, audio, video, and so
on. The Memory 702 can be implemented by any type
of volatile or non-volatile memory device or a combination
of them, such as Static Random Access Memory
(SRAM), Electrically Erasable Programmable Read-On-
ly Memory (EEPROM), Erasable Programmable Read-
Only Memory (EPROM), Programmable Read-Only
Memory (PROM), Read Only Memory (ROM), magnetic
memory, flash memory, disk or optical disc. Multimedia
components 703 can include a screen and audio com-
ponents. The screen, for example, can be a touch screen,
the audio components are used to output and/or input
the audio signal. For example, the audio components
can include a microphone used to receive external audio
signals. The received audio signals can be further stored
in the memory 702 or sent via the communication com-
ponents 705. The audio components further include at
least one speaker for output of the audio signal. The I/O
interface 704 provides an interface between the proces-
sor 701 and other interface modules, which can be key-
boards, mice, buttons, etc. These buttons can be virtual
buttons or physical buttons. The communication compo-
nents 705 are used for wired or wireless communication
between the electronic apparatus 700 and other devices.
Wireless communications, such as Wi-Fi, Bluetooth,
Near Field Communication (NFC), 2G, 3G, 4G, NB-IOT,
eMTC, or other 5G, etc., or one or a combination of them,
which is not limited herein. Therefore, the corresponding
communication components 705 can include: Wi-Fi mod-
ule, Bluetooth module, NFC module and so on.
[0062] In an exemplary embodiment, the electronic ap-
paratus 700 can be used by one or more Application Spe-
cific Integrated circuits (ASIC), Digital Signal processor
(DSP), Digital Signal Processing Device (DSPD), Pro-
grammable Logic Device (PLD), Field Programmable
Gate Array (FPGA), controller, microcontroller, micro-
processor or other electronic component implementation
to perform the method for controlling vehicle power-off
described above.
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[0063] In another exemplary embodiment, a computer-
readable storage medium including program instructions
is also provided to implement the method for controlling
vehicle power-off described above when the program in-
structions are executed by the processor. For example,
the computer readable storage medium can be the mem-
ory 702 including program instructions which can be ex-
ecuted by the processor 701 of the electronic apparatus
700 to complete the method for controlling vehicle power-
off described above.
[0064] In another exemplary embodiment, a computer
program product is also provided that includes a compu-
ter program capable of being executed by a programma-
ble device having a code portion for executing the method
for controlling vehicle power-off described above when
executed by the programmable device.
[0065] The preferred embodiments of the disclosure
are described in detail in combination with the attached
drawings. However, the present disclosure is not limited
to the specific details in the above-mentioned embodi-
ments. Within the scope of the technical conception of
the present disclosure, a variety of simple variations of
the technical solution of the present disclosure can be
carried out, and these simple variations are within the
scope of protection of the present disclosure.
[0066] It should also be noted that the specific technical
features described in the above specific embodiments
can be combined in any suitable manner, provided that
there is no contradiction. In order to avoid unnecessary
duplication, the various possible combinations are not
otherwise stated in the present disclosure.
[0067] In addition, any combination of different embod-
iments of the present disclosure can also be made, pro-
vided that they do not contradict the idea of the present
disclosure, they shall also be regarded as disclosed in
the present disclosure.
[0068] In the description of the specification, the refer-
ence terms "an embodiment", "some embodiments", "ex-
amples", "specific examples", or "some examples", etc.,
are used to refer to specific features, structures, materi-
als, or features incorporated in the embodiment or de-
scription of the example contained in at least one em-
bodiment or example of the present disclosure. In the
specification, schematic representations of the above
terms must not be directed to identical embodiments or
examples. Further, the specific features, structures, ma-
terials or features described can be combined in a suit-
able manner in any one or more embodiments or exam-
ples. In addition, without contradicting each other, those
skilled in the art can combine and combine the different
embodiments or examples described in the specification
and the characteristics of different embodiments or ex-
amples.
[0069] In addition, terms "the first" and "the second"
are only used in describe purposes, and should not be
considered as indicating or implying any relative impor-
tance, or impliedly indicating the number of indicated
technical features. As such, technical feature(s) restrict-

ed by "the first" or "the second" can explicitly or impliedly
include one or more such technical feature(s). In the de-
scription of the present invention, "a plurality of" means
two or more, unless there is additional explicit and spe-
cific limitation.
[0070] Any description of a process or method de-
scribed in the flowchart or otherwise herein can be un-
derstood to represent a module, fragment, or part of code
including one or more executable instructions for imple-
menting steps of a custom logic function or process, and
the scope of the preferred embodiments of the present
disclosure includes additional implementations which
can not be in the order shown or discussed. Includes the
execution of functions according to the functions involved
in a substantially simultaneous manner or in reverse or-
der, which should be understood by those skilled in the
art to which the embodiments of the present disclosure
belong.
[0071] Logic and/or steps expressed in a flowchart or
otherwise described herein, for example, can be thought
of as a fixed sequence list of executable instructions for
performing a logical function, which can be concretely
implemented in any computer-readable medium, For use
by, or in combination with, an instruction executing sys-
tem, device or apparatus (such as a computer-based sys-
tem, a system including a processor, or other system that
can take instructions from and execute instructions from
an instruction executing system, device or apparatus).
For the purposes of the specification, "computer readable
medium" can mean any device that can contain, store,
communicate, transmit or transmit programs for use by
or in conjunction with an instruction executing system,
device or apparatus. More specific examples of computer
readable media (non-exhaustive list) include the follow-
ing: an electrical connection unit (electronic apparatus)
having one or more wiring, a portable computer cartridge
(magnetic device), a random access memory (RAM), a
read-only memory (ROM), an erasable and editable
read-only memory (EPROM or flash memory), an optical
fiber device, and a portable optical disc read-only mem-
ory (CDROM). In addition, the computer-readable medi-
um can even be paper or other suitable medium on which
the program can be printed, since the program can be
obtained electronically, for example, by optical scanning
of the paper or other medium, followed by editing, inter-
preting or, if necessary, processing in other suitable
ways, and then stored in a computer memory.
[0072] It should be understood that parts of the present
disclosure can be implemented with hardware, software,
firmware, or a combination thereof. In the above embod-
iments, multiple steps or methods can be implemented
with software or firmware stored in memory and executed
by a suitable instruction execution system. For example,
if implemented in hardware as in another embodiment,
it can be implemented using any of the following tech-
nologies known in the art, or a combination thereof: dis-
crete logic circuits with logic gates for implementing logic
functions on data signals, application-specific integrated
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circuits with suitable combinational logic gates, program-
mable gate arrays (PGA), field programmable gate ar-
rays (FPGA), etc.
[0073] Those skilled in the art can understand that all
or part of the steps carried by the implementation of the
embodiments method can be performed by a program
directed to the relevant hardware, and that the program
can be stored in a computer readable storage medium
that, when executed, includes one or a combination of
the steps of the method embodiment.
[0074] In addition, the functional units in various em-
bodiments of the present disclosure can be integrated in
a single processing module, the units can exist physically
separately, or two or more units can be integrated in a
single module. The above integrated modules can be
realized either in the form of hardware or software func-
tion modules. The integrated module, if implemented in
the form of a software function module and sold or used
as a stand-alone product, can also be stored in a com-
puter-readable storage medium.
[0075] The above mentioned storage media can be
read-only memory, disk or optical disc. Although embod-
iments of the present disclosure have been shown and
described above, it is understood that the above embod-
iments are exemplary and cannot be construed as limi-
tations on the present disclosure, and that those skilled
in the art can vary, modify, replace, and variant the above
embodiments within the scope of the present disclosure.

Claims

1. A method for controlling vehicle power-off, charac-
terized in that the method comprises:

determining, by a hybrid control unit (HCU),
whether a state of a vehicle meets a preset pow-
er-off condition if a vehicle power-off instruction
triggered by a user is received;
starting a timekeeping by the HCU when the
state of the vehicle is determined to meet the
preset power-off condition and an State of
Charge (SOC) of a power battery is greater than
a predetermined charging threshold;
sending, by the HCU, a relay disconnection re-
quest to a Battery Management System (BMS)
if it is detected that a driver is absent in the ve-
hicle and the timekeeping reaches a predeter-
mined period; and
controlling, by the BMS, a relay of the power
battery to be disconnected in response to the
relay disconnection request received.

2. The method according to claim 1, characterized in
that the method further comprises:
sending directly, by the HCU, the relay disconnection
request to the BMS if it is determined that the state
of the vehicle meets the preset power-off condition

and the SOC of the power battery is less than or
equal to the predetermined charging threshold.

3. The method according to claim 1 or 2, characterized
in that the method further comprises:
sending, by the HCU, the relay disconnection re-
quest to the BMS if the timekeeping reaches the pre-
determined period.

4. The method according to any one of claims 1 to 3,
characterized in that after the step of controlling,
by the BMS, the relay of the power battery to be
disconnected, the method further comprises:

detecting, by the BMS, whether the relay of the
power battery is adhered;
sending, by the BMS, a detected result to the
HCU; and
controlling, by the HCU, the vehicle to enter a
dormant state if the detected result indicates an
absence of adhesion.

5. The method according to any one of claims 1 to 4,
characterized in that the preset power-off condition
comprises:

a vehicle speed being less than a predetermined
vehicle speed threshold,
an engine rotating speed being less than a pre-
determined rotating speed threshold,
a belt-driven starter generator exiting a working
state,
a DCDC exiting the working state,
an SOC of a low-voltage battery being greater
than a predetermined power threshold, and
a current in a high-voltage circuit being less than
a predetermined current threshold.

6. A device for controlling vehicle power-off, charac-
terized in that the device comprises:

an HCU, configured for determining whether a
state of a vehicle meets a preset power-off con-
dition if a vehicle power-off instruction triggered
by a user is received; the HCU starts a time-
keeping when the state of the vehicle is deter-
mined to meet the preset power-off condition
and an SOC of a power battery is greater than
a predetermined charging threshold; and the
HCU sends a relay disconnection request to a
BMS if it is detected that a driver is absent in the
vehicle and the timekeeping reaches a prede-
termined period; and
the BMS, configured for controlling the power
battery to be disconnected in response to the
relay disconnection request received.

7. The device according to claim 6, characterized in
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that the HCU is further configured for sending direct-
ly the relay disconnection request to the BMS if it is
determined that the state of the vehicle meets the
preset power-off condition and the SOC of the power
battery is less than or equal to the predetermined
charging threshold.

8. The device according to claim 6 or 7, characterized
in that the HCU is further configured for sending the
relay disconnection request to the BMS if the time-
keeping reaches the predetermined period.

9. The device according to any one of claims 6 to 8,
characterized in that the BMS is further configured
for detecting whether the relay of the power battery
is adhered and sending a detected result to the HCU;
and the HCU is further configured for controlling the
vehicle to enter a dormant state if the detected result
indicates an absence of adhesion.

10. The device according to any one of claims 6 to 9,
characterized in that the preset power-off condition
comprises:

a vehicle speed being less than a predetermined
vehicle speed threshold,
an engine rotating speed being less than a pre-
determined rotating speed threshold,
a belt-driven starter generator exiting a working
state,
a DCDC exiting the working state,
an SOC of a low-voltage battery being greater
than a predetermined power threshold, and
a current in a high-voltage circuit being less than
a predetermined current threshold.

11. A computer-readable storage medium, storing a
computer program thereon, characterized in that
when the computer program is executed by a proc-
essor, the steps of the method according to any one
of claims 1-5 can be implemented.

12. An electronic apparatus, characterized in that the
electronic apparatus comprises: a memory storing a
computer program thereon; and
a processor configured for executing the computer
programs in the memory to implement the steps of
the method according to any one of claims 1-5.
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