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(54) POWER SOURCE FOR ELECTRIC VEHICLE AND POWER SOURCE SELECTION METHOD

(57) Disclosed are a power source (100) for an elec-
tric vehicle and a power source selection method. The
power source (100) comprises: a power battery (11), an
auxiliary energy apparatus (130) and a controller (140).
The controller (140) is used to select any one mode to
control the operation of the power battery (11) and the
auxiliary energy apparatus (130) from multiple driving
modes, wherein the multiple driving modes comprise: a
first driving mode and a second driving mode; the con-
troller (140) is configured to select the second driving
mode when the remaining electric quantity of the power
battery (11) is not greater than a pre-set nominal value,
until the remaining electric quantity of the power battery
(11) rises to a value which is not lower than a pre-set
intermediate value; and to select the first driving mode
when the remaining electric quantity of the power battery
(11) is not lower than the pre-set intermediate value, until
the remaining electric quantity of the power battery (11)
is reduced to a value which is not greater than the pre-set

nominal value, wherein the pre-set intermediate value is
a value which is between a pre-set maximum value and
the pre-set nominal value. The method prolongs the bat-
tery life, reduces fuel consumption and improves the en-
ergy-saving performance.
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Description

TECHNICAL FIELD

[0001] The invention relates to the field of energy man-
agement and control of electric vehicles, in particular to
a power source for an electric vehicle and a power source
selection method.

BACKGROUND OF THE INVENTION

[0002] In order to improve the driving range perform-
ance of an electric vehicle, a power follower capable of
increasing the driving range is installed in the extended-
range electric vehicle. The power follower comprises an
engine and an electric generator, and the power follower
can not only charge a power battery, but also directly
drive a traction motor, for example, a fuel cell engine, an
internal combustion engine and the like. The principle
that the power follower increases the driving range per-
formance of the electric vehicle is: when the power bat-
tery is fully charged, the vehicle is running in an electric-
only mode; and when the battery power is low, the power
follower starts to work to charge the power battery or
directly drive the traction motor, thus greatly increasing
the mileage of the electric vehicle.
[0003] For the power follower in the prior art, the control
strategy of the energy source is that the power follower
is used as a main energy source, while the power battery
is used as an auxiliary backup energy source. Fig. 1
shows a schematic diagram of a control strategy between
a power follower and a power battery in the prior art. It
can be seen from Fig. 1 that, when the battery power is
reduced to a nominal value, the engine in the power fol-
lower is activated to drive the motor, the battery discharge
for driving the motor is stopped, and at the same time
the battery is charged. Although this control strategy has
the advantages of small battery capacity, light weight,
low battery charge and discharge frequency, low energy
loss, long service life and the like, since only the power
follower is used as the main energy source once the bat-
tery power is reduced to a certain value, this control strat-
egy has high fuel consumption and poor energy-saving
performance.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a power source for an electric vehicle to solve the prob-
lems in the prior art, such as short battery life, and high
fuel consumption and poor energy-saving performance
due to the use of a power follower as an energy source.
[0005] The invention provides a power source for an
electric vehicle, the power source comprising:

a power battery used to output electric power as a
main energy source to drive a traction motor of the
electric vehicle;

an auxiliary energy apparatus used to output electric
power as an auxiliary energy source to selectively
drive the traction motor of the electric vehicle and/or
charge the power battery; and
a controller used to select any one mode to control
the operation of the power battery and the auxiliary
energy apparatus from multiple driving modes,
wherein the multiple driving modes comprise:

a first driving mode, in which the power battery
operates alone to drive the traction motor; and
a second driving mode, in which the auxiliary
energy apparatus operates alone to drive the
traction motor and to charge the power battery;
and
wherein the controller is configured to: select,
when the remaining electric quantity of the pow-
er battery is not greater than a pre-set nominal
value, the second driving mode until the remain-
ing electric quantity of the power battery rises to
a value which is not lower than a pre-set inter-
mediate value; and select, when the remaining
electric quantity of the power battery is not lower
than the pre-set intermediate value, the first driv-
ing mode until the remaining electric quantity of
the power battery is reduced to a value which is
not greater than the pre-set nominal value,
wherein the power battery has a maximum pre-
set value which indicates that the power battery
is substantially in a fully charged state, and the
pre-set intermediate value is a value which is
between the maximum pre-set value and the
pre-set nominal value.

[0006] Further, in the first driving mode, the auxiliary
energy apparatus is deactivated.
[0007] Further, in the second driving mode, the power
battery is deactivated to stop outputting electric power.
[0008] Further, the remaining electric quantity of the
power battery is represented by an SOC value; and the
auxiliary energy apparatus is a power follower.
[0009] Further, the controller is configured to control
the driving mode to alternately switch between the first
driving mode and the second driving mode.
[0010] Further, the multiple driving modes further com-
prise:

a third driving mode, in which the power battery and
the auxiliary energy apparatus both output electric
power to simultaneously drive the traction motor;
wherein the controller is configured to select the third
driving mode when the instantaneous power de-
mand of the electric vehicle cannot be satisfied when
the current driving mode is the first driving mode or
the second driving mode, and correspondingly return
to the original first driving mode or second driving
mode when the instantaneous power demand of the
electric vehicle falls back.

1 2 



EP 3 505 411 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] Further, the controller is configured to deter-
mine a battery failure when the remaining electric quan-
tity of the power battery is reduced to a value which is
not greater than a minimum pre-set value, and further
determine whether the second driving mode is allowed
to be selected,
if not allowed, it enters a limp home mode or a parking
mode; and
if allowed, the second driving mode is selected.
[0012] Further, the minimum pre-set value indicates
that the power battery is substantially in a dead battery
state; and
the pre-set nominal value is between the maximum pre-
set value and the minimum pre-set value and is close to
the minimum pre-set value.
[0013] Further, the maximum pre-set value is
80-100%;
the minimum pre-set value is 15-18%;
the pre-set nominal value is 18-25%; and
the pre-set intermediate value is 40-80%.
[0014] In particular, the present invention further pro-
vides a power source switching control method, compris-
ing the following steps:

using a power battery to output electric power as a
main energy source to drive a traction motor of the
electric vehicle;
using an auxiliary energy apparatus to output electric
power as an auxiliary energy source to selectively
drive the traction motor of the electric vehicle and/or
charge the power battery; and
selecting any one mode to control the operation of
the power battery and the auxiliary energy apparatus
from multiple driving modes, wherein the multiple
driving modes comprise:

a first driving mode, in which the power battery
operates alone to drive the traction motor; and
a second driving mode, in which the auxiliary
energy apparatus operates alone to drive the
traction motor and to charge the power battery;
and
wherein, when the remaining electric quantity of
the power battery is not greater than a pre-set
nominal value, the second driving mode is se-
lected until the remaining electric quantity of the
power battery rises to a value which is not lower
than a pre-set intermediate value; and when the
remaining electric quantity of the power battery
is not lower than the pre-set intermediate value,
the first driving mode is selected until the remain-
ing electric quantity of the power battery is re-
duced to a value which is not greater than the
pre-set nominal value, wherein the power bat-
tery has a maximum pre-set value which indi-
cates that the power battery is substantially in a
fully charged state, and the pre-set intermediate
value is a value which is between the maximum

pre-set value and the pre-set nominal value.

[0015] In the solution of the present invention, the aux-
iliary energy apparatus may not only charge the battery
but also directly drive the motor, which is a prerequisite
for selecting any energy source in the present applica-
tion. Compared with the prior art, the energy source in
the present application may be selected between a power
battery and an auxiliary energy source. As a result, the
power battery and the auxiliary energy source are alter-
nately used, so that the frequency of use of both of them
is greatly reduced, so as to prolong the battery life while
reduce the fuel consumption and improve the energy-
saving performance. Furthermore, the maximum pre-set
value and the minimum pre-set value in the present in-
vention are not set to be the limit values of charging and
discharging of the power battery, so that the state of
charge of the power battery is maintained within a pre-
scribed range so as to prevent the state of charge of the
battery from being too high or too low to improve the cycle
life of the battery.
[0016] According to the solution of the present inven-
tion, since the pre-set nominal values are set, the selec-
tion process between the different driving modes is made
smoother, and there is no lack of power or discomfort
due to changes in the driving mode. In addition, due to
the addition of the third driving mode, sufficient power
can be ensured under special conditions, such as sudden
acceleration or climbing a long ramp. The solution of the
present invention also considers fault conditions, that is,
when the remaining electric quantity of the power battery
is reduced to a value which is not greater than the mini-
mum pre-set value, it can be determined that the electric
vehicle is in a fault condition, and at this time, it can be
determined whether the second driving mode is allowed
to be enabled, according to the fault codes of parts of the
entire vehicle, including the battery system, in combina-
tion with the fault condition; if not allowed, it enters the
limp home mode or the parking mode; and if allowed, the
second driving mode is selected. This enables the fault
condition to be detected in time so as to ensure the normal
operation of the electric vehicle.
[0017] According to the detailed description of specific
embodiments of the invention below in conjunction with
the accompanying drawings, the above and other objec-
tives, advantages and features will become more appar-
ent to a person skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Some of specific embodiments of the invention
will be described below in detail with reference to the
accompanying drawings by way of example but not by
way of limitation. The same reference signs indicate the
same or similar components or parts in the accompany-
ing drawings. It is understood by a person skilled in the
art that the accompanying drawings are not necessarily
drawn to scale. In the accompanying drawings:
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Fig. 1 is a schematic diagram of a control strategy
between a power follower and a power battery in the
prior art;
Fig. 2 is a general structural block diagram of a power
source for an electric vehicle according to one em-
bodiment of the present invention;
Fig. 3 is a schematic diagram of a driving principle
of a first driving mode according to one embodiment
of the present invention;
Fig. 4 is a schematic diagram of a driving principle
of a second driving mode according to one embod-
iment of the present invention;
Fig. 5 is a schematic diagram of a control strategy
for switching between different driving modes ac-
cording to one embodiment of the present invention;
Fig. 6 is a schematic diagram of a driving principle
of a third driving mode according to one embodiment
of the present invention;
Fig. 7 is a schematic flow chart of a power source
switching control method according to one embodi-
ment of the present invention;
Fig. 8 is a schematic flow chart of a power source
switching control method according to another em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Fig. 2 is a general structural block diagram of a
power source 100 for an electric vehicle according to one
embodiment of the present invention. As shown in Fig.
2, the power source 100 for an electric vehicle may gen-
erally comprise a battery control apparatus 110, a motor
control apparatus 120, an auxiliary energy apparatus
130, and a controller 140, which are disposed within the
electric vehicle. The battery control apparatus 110 may
comprise a power battery 11 and a power battery con-
troller 12 for controlling charging and/or discharging of
the power battery 11, the power battery 11 being electri-
cally connected to the power battery controller 12. The
motor control apparatus 120 may comprise a traction mo-
tor 21 for driving wheels 170 and a motor controller 22
for converting direct current to alternating current, the
traction motor 21 being electrically connected to the mo-
tor controller 22. The auxiliary energy apparatus 130
comprises an engine 31, an electric generator 32, and a
rectifier 33 for converting alternating current into direct
current, which are disposed in the electric vehicle, the
engine 31 being connected to the electric generator 32,
and the electric generator 32 being electrically connected
to the rectifier 33. The controller 140 is electrically con-
nected to the rectifier 33, the motor controller 22, and the
power battery controller 12 via a CAN (Controller Area
Network) bus, respectively. It can be understood that, in
order to detect the acceleration of the electric vehicle and
the slope of the current road, the power source 100 for
the electric vehicle may further comprise an acceleration
sensor 160 and a slope sensor 150, the acceleration sen-
sor 160 and the slope sensor 150 being electrically con-

nected to the controller 140, respectively. The auxiliary
energy apparatus 130 may directly drive the traction mo-
tor 21 or may charge the power battery 11. In one em-
bodiment, the auxiliary energy apparatus 130 may be a
power follower. In other embodiments, the auxiliary en-
ergy apparatus 130 may be another energy source ap-
paratus capable of charging the power battery 11 while
directly driving the traction motor 21. By using the auxil-
iary energy apparatus 130 and the power battery 11 as
energy sources, the power battery 11 can be used as
little as possible, thus reducing the cost of the entire en-
ergy supply system.
[0020] In order to select one of the power battery 11
and the auxiliary energy apparatus 130 as the energy
source, in one embodiment, the driving mode in the so-
lution of the present invention may comprise a first driving
mode and a second driving mode. Fig. 3 shows a sche-
matic diagram of a driving principle of a first driving mode
according to the embodiment, and as shown in Fig. 3, in
the first driving mode, the power battery 11 is used as an
energy source to drive the traction motor 21 and further
drive running of the wheels 170. Fig. 4 shows a schematic
diagram of a driving principle of a second driving mode
according to the embodiment, and as shown in Fig. 4, in
the second driving mode, the auxiliary energy apparatus
130 is used as an auxiliary energy source to drive the
traction motor 21 and supply power to the power battery
11. The auxiliary energy apparatus 130 can be config-
ured to preferentially drive the traction motor 21 and then
supply power to the power battery 11. The controller 140
is configured to select the second driving mode when the
remaining electric quantity of the power battery 11 is not
greater than a pre-set nominal value, until the remaining
electric quantity of the power battery 11 rises to a value
which is not lower than a pre-set intermediate value; and
when the remaining electric quantity of the power battery
11 is not lower than the pre-set intermediate value, the
first driving mode is selected until the remaining electric
quantity of the power battery 11 is reduced to a value
which is not greater than the pre-set nominal value,
wherein the power battery has a maximum pre-set value
which indicates that the power battery is substantially in
a fully charged state, and the pre-set intermediate value
is a value which is between the maximum pre-set value
and the pre-set nominal value. In a specific implementa-
tion, the maximum pre-set value is selected as any per-
centage within 80-100%, the pre-set nominal value is se-
lected as any percentage within 18-25%, and the pre-set
intermediate value is selected as any percentage within
40-80%. The remaining electric quantity can be repre-
sented by the SOC value, but is not limited thereby. The
"SOC" described herein is an abbreviation of "State of
Charge", which indicates the state of charge, and can
also be understood as the state of battery power. In the
solution of the present application, when the battery is
fully charged, the driving energy source for the entire
vehicle is provided by the power battery 11; when the
battery power is reduced to a certain value, the driving
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energy source for the entire vehicle is provided by the
auxiliary energy apparatus 130; when the battery power
rises to the pre-set intermediate value due to the charging
of the auxiliary energy apparatus 130, the driving energy
source for the entire vehicle is provided by the power
battery 11 instead; and when the entire vehicle is in a
special condition, such as climbing a long ramp and/or
sudden acceleration, the driving energy source for the
entire vehicle is jointly provided by the power battery 11
and the auxiliary energy apparatus 130. Since the aux-
iliary energy apparatus 130 also charges the power bat-
tery 11 while driving the traction motor 21, the remaining
electric quantity of the power battery 11 has a low-to-high
charging process, and once the power battery 11 is used,
the electric quantity of the power battery 11 has a high-
to-low discharge process, thereby switching the energy
source between different driving modes.
[0021] Fig. 5 is a schematic diagram of a control strat-
egy for switching between different driving modes ac-
cording to one embodiment of the present invention. As
shown in Fig. 5, the controller 140 is configured to alter-
nately switch between the first driving mode and the sec-
ond driving mode according to a change in the remaining
electric quantity of the power battery 11. When the SOC
value of the power battery 11 is greater than the minimum
pre-set value and not greater than the nominal value, the
controller 140 sends a start instruction to the engine 31.
When the engine 31 is started, the current driving mode
is the second driving mode. In general, the electric vehicle
further comprises an energy management control appa-
ratus for detecting the SOC value of the power battery
11 and processing the SOC value to send an instruction
to the controller 140. Therefore, the process by which
the engine 31 receives a start instruction is: when the
energy management control apparatus detects that the
SOC value of the power battery 11 is greater than the
minimum pre-set value and not greater than the nominal
value, the controller 140 sends to the engine 31 an in-
struction for starting the engine 31, and once the engine
31 is started, the power battery 11 will be automatically
deactivated. That is, the switching time for switching from
the first driving mode to the second driving mode is short,
so that the switching process is smooth, avoiding the lack
of power or discomfort due to the switching of the driving
mode. Furthermore, the maximum pre-set value and the
minimum pre-set value in the present invention are not
set to be the limit values of charging and discharging of
the power battery 11, so that the state of charge of the
power battery 11 is maintained within a prescribed range
so as to prevent the state of charge of the power battery
11 from being too high or too low to improve the cycle
life of the battery.
[0022] In the solution of the present invention, since
the auxiliary energy apparatus 130 is used as the auxil-
iary energy source, not only the power battery 11 can be
charged, but also the traction motor 21 can be directly
driven, which is a prerequisite for selecting any energy
source in the present application. Compared with the pri-

or art, the energy source in the present application may
be alternately switched between the power battery 11
and the auxiliary energy apparatus 130. As a result, the
frequency of use of the power battery 11 and the auxiliary
energy 130 is greatly reduced, so as to prolong the serv-
ice life of the power battery 11 while reduce the fuel con-
sumption and improve the energy-saving performance.
[0023] During the driving of the vehicle, some special
conditions, such as climbing a long ramp and/or sudden
acceleration, may not be avoided, and therefore in order
to satisfy the power performance under the special con-
ditions, the driving mode may further comprise a third
driving mode. Fig. 6 shows a schematic diagram of a
driving principle of a third driving mode according to the
embodiment, and as shown in Fig. 6, in the third driving
mode, the power battery 11 and the auxiliary energy ap-
paratus 130 are both used as energy sources to drive
the traction motor 21. It should be noted that all the con-
ditions that the power demands of the entire vehicle can-
not be satisfied when the driving mode is the first driving
mode or the second driving mode can be taken as special
conditions. The special conditions may comprise a con-
dition of climbing a long ramp and a sudden acceleration
condition. The condition of climbing a long ramp is a con-
dition when a slope sensor 150 detects that the slope of
a road in the travelling direction is greater than a pre-set
slope value and the period of time when the slope is great-
er than the pre-set slope value exceeds a pre-set time,
or is a condition when an acceleration sensor 160 detects
that the acceleration change rate of the electric vehicle
is greater than a pre-set value and the period of time
when the acceleration change rate is greater than the
pre-set value exceeds a certain time. The sudden accel-
eration condition is a condition when the acceleration
sensor 160 detects that the acceleration change rate of
the electric vehicle is greater than a pre-set value. The
slope sensor 150 is used to detect a road slope at every
moment in the travelling direction of the electric vehicle,
and compare the slope data with the pre-set slope value,
and when the slope data is greater than the pre-set slope
value, the calculation for the period of time when the slope
data is greater than the pre-set slope value is started.
The acceleration sensor 160 is used to detect the accel-
eration of the electric vehicle at every moment, calculate
the acceleration change rate at every moment, compare
the acceleration change rate with the pre-set value, and,
when the acceleration change rate is greater than the
pre-set value, calculate the period of time when the ac-
celeration change rate is greater than the pre-set value.
In addition, the controller 140 is configured to, when the
special condition is eliminated, switch the driving mode
from the third driving mode to the driving mode before
the occurrence of the condition of climbing a long ramp
and/or the sudden acceleration condition.
[0024] Fig. 5 shows a schematic diagram of switching
the energy source of an electric vehicle between different
driving modes according to one embodiment, and at the
same time, shows a schematic diagram of switching the
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driving modes under special conditions. As shown in Fig.
5, when T = 0, the remaining electric quantity of the power
battery 11 is at the maximum value, and the remaining
electric quantity of the power battery 11 is gradually re-
duced with the consumption of the electric quantity of the
power battery 11; when T = t1, the remaining electric
quantity of the power battery 11 is at a pre-set nominal
value, and the engine 31 is in a to-be-started state; and
when T = t2, the remaining electric quantity of the power
battery 11 is between the pre-set nominal value and the
minimum pre-set value, and the engine 31 is started.
Therefore, during the time 0 to t2, the driving mode is the
first driving mode, during the time t2 to t3, the driving mode
is the second driving mode, and the alternating cycle be-
tween the first driving mode and the second driving mode
is started hereafter. That is, during the time t3 to t4 and
the time t5 to t6, the driving mode is the first driving mode,
and during the time t4 to t5 and the time t6 to t7, the driving
mode is the second driving mode. Since the electric ve-
hicle is in a special condition, it is required to satisfy the
power performance of the entire vehicle. Therefore, dur-
ing the time t7 to t8, the driving mode is the third driving
mode, that is, the power battery 11 and the auxiliary en-
ergy apparatus 130 are simultaneously used as the en-
ergy sources to drive the motor 21. Once the special con-
dition disappears, the driving mode becomes the driving
mode that the vehicle has before the special condition
occurs, that is, during the time t8 to t9, the driving mode
is the first driving mode.
[0025] In order to ensure the safety during the driving
of the electric vehicle, when the SOC value of the power
battery 11 is less than the minimum pre-set value, it is
necessary to check whether the electric vehicle has a
fault. This is because when the SOC value of the power
battery 11 reaches the minimum value, the auxiliary en-
ergy apparatus 130 charges the power battery 11, and
under normal conditions, the case where the SOC value
of the power battery 11 is less than the minimum pre-set
value does not occur. In the solution of the present in-
vention, the energy management control apparatus is
configured to, when the SOC value of the power battery
11 is less than the minimum pre-set value, determine that
the electric vehicle is in a fault condition, and determine
whether the auxiliary energy apparatus 130 is allowed to
be in a start-up state, according to the fault codes of var-
ious parts of the entire vehicle, including the battery sys-
tem, in combination with the fault condition. If not allowed,
an instruction to enter a limp home mode or a parking
mode is sent to the controller 140, waiting for the rescue.
If allowed, an instruction to switch the driving mode to
the second driving mode is sent to the controller 140,
indicating that the electric vehicle is in a normal condition,
and the auxiliary energy apparatus 130 can drive the run-
ning of the vehicle and charge the power battery 11.
[0026] In particular, the present invention further pro-
vides a power source switching control method, compris-
ing the following steps:

using a power battery to output electric power as a
main energy source to drive a traction motor of an
electric vehicle;
using an auxiliary energy apparatus to output electric
power as an auxiliary energy source to selectively
drive the traction motor of the electric vehicle and/or
charge the power battery; and
selecting any one mode to control the operation of
the power battery and the auxiliary energy apparatus
from multiple driving modes, wherein the multiple
driving modes comprise:

a first driving mode, in which the power battery
operates alone to drive the traction motor; and
a second driving mode, in which the auxiliary
energy apparatus operates alone to drive the
traction motor and to charge the power battery;
and
wherein, when the remaining electric quantity of
the power battery is not greater than a pre-set
nominal value, the second driving mode is se-
lected until the remaining electric quantity of the
power battery rises to a value which is not lower
than a pre-set intermediate value; and when the
remaining electric quantity of the power battery
is not lower than the pre-set intermediate value,
the first driving mode is select until the remaining
electric quantity of the power battery is reduced
to a value which is not greater than the pre-set
nominal value, wherein the power battery has a
maximum pre-set value which indicates that the
power battery is substantially in a fully charged
state, and the pre-set intermediate value is a
value which is between the maximum pre-set
value and the pre-set nominal value.

[0027] Fig. 7 shows a schematic flow chart of a power
source switching control method according to one em-
bodiment of the present invention. As shown in Fig. 7,
the method may comprise the following steps:

S110, when the SOC value of the power battery is
not lower than the pre-set nominal value, the traction
motor is driven in the first driving mode;
S120, when the SOC value of the power battery is
reduced to a value which is not greater than the pre-
set nominal value, the driving mode is switched from
the first driving mode to the second driving mode to
drive the traction motor;
S130, when the SOC value of the power battery rises
to a value which is not lower than the pre-set inter-
mediate value, the driving mode is switched from the
second driving mode to the first driving mode to drive
the traction motor; and
S140, steps S110 to S130 are repeatedly performed.

[0028] The driving mode is alternately switched be-
tween the first driving mode and the second driving mode;

9 10 
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and
the pre-set nominal value is selected as any percentage
within 18-25%, and the pre-set intermediate value is se-
lected as any percentage within 40-80%.
[0029] Fig. 8 shows a schematic flow chart of a power
source switching control method of another embodiment
of the present invention. In a specific implementation, it
is possible to encounter a fault condition. In another em-
bodiment, as shown in Fig. 8, the power source switching
control method of the present invention may comprise
the following steps:

S210, when the SOC value of the power battery is
not lower than the pre-set nominal value, that is,
when the SOC ≥ the nominal value (the default is
SOC ≤ max), the traction motor is driven in the first
driving mode;
S220, when the SOC value of the power battery is
reduced to a value which is less than the pre-set
nominal value, that is, the SOC < the nominal value,
the driving mode is switched from the first driving
mode to the second driving mode to drive the traction
motor;
S230, when the SOC value of the power battery rises
to a value which is not lower than the pre-set inter-
mediate value, that is, the SOC ≥ the intermediate
value, the driving mode is switched from the second
driving mode to the first driving mode to drive the
traction motor; and
S240, when the SOC value of the power battery is
reduced to a value which is not greater than the min-
imum pre-set value (min), that is, the SOC ≤ min, it
is checked whether the electric vehicle is in a fault
condition.

[0030] If it is in a fault condition, it enters the limp home
mode or the parking mode, waiting for rescue;
If it is not in a fault condition, the second driving mode is
selected.
[0031] When the fault condition is eliminated or the
fault condition does not occur, the method further repeats
steps S210 to S230.
[0032] Further, in a specific implementation, it is pos-
sible to encounter a special condition, for example, climb-
ing a long ramp and/or sudden acceleration. In another
embodiment, the power source switching control method
of the present invention may comprise the following steps
(not shown in the figures):

S310, when the SOC value of the power battery is
not lower than the pre-set nominal value, that is,
when the SOC ≥ the nominal value (the default is
SOC ≤ max), the traction motor is driven in the first
driving mode;
S320, when the SOC value of the power battery is
reduced to a value which is less than the pre-set
nominal value, that is, the SOC < the nominal value,
the driving mode is switched from the first driving

mode to the second driving mode to drive the traction
motor;
S330, when it rises to a value which is not lower than
the pre-set intermediate value, that is, the SOC ≥ the
intermediate value, the driving mode is switched
from the second driving mode to the first driving
mode to drive the traction motor;
S340, steps S310 to S330 are repeatedly performed;
and
S350, when the instantaneous power demand of the
entire vehicle is greater than the quantity of power
generation of the auxiliary energy apparatus, the
driving mode is switched from the second driving
mode or the first driving mode to the third driving
mode to drive the motor.

[0033] Other features of the method of the present in-
vention correspond to the above system features one-
to-one and will not be described herein again.
[0034] To this end, it is recognized by a person skilled
in the art that although multiple exemplary embodiments
of the present invention have been shown and described
in detail herein, many other variations or modifications
complying with the principles of the present invention can
be directly determined or derived from the contents dis-
closed in the present invention without departing from
the spirit and scope of the present invention. Therefore,
the scope of the present invention should be construed
and deemed as encompassing all these and other vari-
ations or modifications.

Claims

1. A power source for an electric vehicle, the power
source comprising:

a power battery used to output electric power as
a main energy source to drive a traction motor
of the electric vehicle;
an auxiliary energy apparatus used to output
electric power as an auxiliary energy source to
selectively drive the traction motor of the electric
vehicle and/or charge the power battery; and
a controller used to select any one mode to con-
trol the operation of the power battery and the
auxiliary energy apparatus from multiple driving
modes, wherein the multiple driving modes com-
prise:

a first driving mode, in which the power bat-
tery operates alone to drive the traction mo-
tor; and
a second driving mode, in which the auxil-
iary energy apparatus operates alone to
drive the traction motor and to charge the
power battery; and
wherein the controller is configured to: se-
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lect, when the remaining electric quantity of
the power battery is not greater than a pre-
set nominal value, the second driving mode
until the remaining electric quantity of the
power battery rises to a value which is not
lower than a pre-set intermediate value; and
select, when the remaining electric quantity
of the power battery is not lower than the
pre-set intermediate value, the first driving
mode until the remaining electric quantity of
the power battery is reduced to a value
which is not greater than the pre-set nominal
value, wherein the power battery has a max-
imum pre-set value which indicates that the
power battery is substantially in a fully
charged state, and the pre-set intermediate
value is a value which is between the max-
imum pre-set value and the pre-set nominal
value.

2. The power source according to claim 1, wherein, in
the first driving mode, the auxiliary energy apparatus
is deactivated.

3. The power source according to claim 1 or 2, wherein,
in the second driving mode, the power battery is de-
activated to stop outputting electric power.

4. The power source according to any one of claims 1
to 3, wherein the remaining electric quantity of the
power battery is represented by an SOC value; and
the auxiliary energy apparatus is a power follower.

5. The power source according to claim 4, wherein the
controller is configured to control the driving mode
to alternately switch between the first driving mode
and the second driving mode.

6. The power source according to any one of claims 1
to 5, wherein the multiple driving modes further com-
prise:

a third driving mode, in which the power battery
and the auxiliary energy apparatus both output
electric power to simultaneously drive the trac-
tion motor; and
wherein the controller is configured to select the
third driving mode when the instantaneous pow-
er demand of the electric vehicle cannot be sat-
isfied when the current driving mode is the first
driving mode or the second driving mode, and
correspondingly return to the original first driving
mode or second driving mode when the instan-
taneous power demand of the electric vehicle
falls back.

7. The power source according to any one of claims 1
to 6, wherein the controller is configured to determine

a battery failure when the remaining electric quantity
of the power battery is reduced to a value which is
not greater than a minimum pre-set value, and fur-
ther determine whether the second driving mode is
allowed to be selected,
if not allowed, it enters a limp home mode or a parking
mode; and
if allowed, the second driving mode is selected.

8. The power source according to claim 7, wherein the
minimum pre-set value indicates that the power bat-
tery is substantially in a dead battery state; and
the pre-set nominal value is between the maximum
pre-set value and the minimum pre-set value and is
close to the minimum pre-set value.

9. The power source according to claim 8, wherein the
maximum pre-set value is 80-100%;
the minimum pre-set value is 15-18%;
the pre-set nominal value is 18-25%; and
the pre-set intermediate value is 40-80%.

10. A power source selection method, comprising the
following steps:

using a power battery to output electric power
as a main energy source to drive a traction motor
of an electric vehicle;
using an auxiliary energy apparatus to output
electric power as an auxiliary energy source to
selectively drive the traction motor of the electric
vehicle and/or charge the power battery; and
selecting any one mode to control the operation
of the power battery and the auxiliary energy
apparatus from multiple driving modes, wherein
the multiple driving modes comprise:

a first driving mode, in which the power bat-
tery operates alone to drive the traction mo-
tor; and
a second driving mode, in which the auxil-
iary energy apparatus operates alone to
drive the traction motor and to charge the
power battery; and
wherein, when the remaining electric quan-
tity of the power battery is not greater than
a pre-set nominal value, the second driving
mode is selected until the remaining electric
quantity of the power battery rises to a value
which is not lower than a pre-set intermedi-
ate value; and when the remaining electric
quantity of the power battery is not lower
than the pre-set intermediate value, the first
driving mode is selected until the remaining
electric quantity of the power battery is re-
duced to a value which is not greater than
the pre-set nominal value, wherein the pow-
er battery has a maximum pre-set value
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which indicates that the power battery is
substantially in a fully charged state, and
the pre-set intermediate value is a value
which is between the maximum pre-set val-
ue and the pre-set nominal value.
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