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METHOD AND SYSTEM FOR ALARMING USER OF

A VEHICLE

FIELD OF THE INVENTION

[0001] The present subject matter is related, in general to a vehicle configured to
alarm a user, and more particularly to a method and a vehicle to alarm a user based
on one or more conditions associated with one or parameters of a main battery in

the vehicle.
BACKGROUND OF THE INVENTION

[0002] An electric vehicle is powered by a main battery, which stores a huge
amount of chemical energy. The chemical energy of the main battery is converted
into an electrical energy to power the vehicle. Under normal circumstances, main
battery releases power in a controlled manner which is sufficient to drive the vehicle
as well as power all other pluralities of vehicle components. However, at times
during abnormal circumstances the main battery may start to malfunction due to
which the health of the main battery further deteriorates. The unhealthy main
battery could probably lead to explosion, or fire in the vehicle causing a dangerous
situation for the user as well as the surroundings. Thus, to avoid such situations it
is extremely important to keep a check on the health of the main battery. Further,
as per many government guidelines across the nations, it is a mandate for the
automobile manufactures to alarm the user and people in the near vicinity relating
the malfunction of the main battery to preventive measures against any such

disastrous situation.

[0003] Usually, a battery management system (BMS) monitors plurality of
parameters of the main battery such as battery state of charge (SOC), temperature,
pressure, voltage etc. In case, an ignition of the vehicle is turned ON, a control unit
can generate an alarm for the user when the main battery is is malfunctioning. In
such as situation, the control unit uses the power from the malfunctioning main

battery using the same faulty path to generate the alarm signal. However, this
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further aggravates the malfunctioning of the main battery because the power from

the main battery itself is used for alarming the users.

[0004] However, in case when the ignition of the vehicle is switched OFF, the
BMS does not receive power from the main battery. Thus, the BMS would not be
able to detect that the health of the main battery even if the the main battery is
unstable. Hence, the vehicle would not be able to generate alarm signals due to lack
of any active power supply for generating the alarm signals and detecting fault of
the main battery. However, even if the BMS can detect the malfunctioning of the
main battery, the alarm signals will not be generated due to lack of any active power
supply from the main battery. Thus, such a situation poses a high danger for the
user as well as the surrounding vicinity of the vehicle. State of the art fails to alarm
the user by generating alarm signals in a safe, and efficient manner at all operating

conditions of the vehicle.

[0005] Further limitations and disadvantages of conventional and traditional
approaches will become apparent to a person skilled in the art, through comparison
of described systems with some aspects of the present disclosure, as set forth in the

remainder of the present application and with reference to the drawings.
SUMMARY

[0006] The foregoing summary is illustrative only and is not intended to be in any
way limiting. In addition to the illustrative aspects, embodiments, and features
described above, further aspects, embodiments, and features will become apparent

by reference to the drawings and the following detailed description.

[0007] According to embodiments illustrated herein, a system for alarming user of
a vehicle. The system comprises a main battery which is used to power the vehicle
and plurality of vehicle components such as a vehicle control unit (VCU), plurality
of lighting loads, instrument cluster; a telematics control unit (TCU). The VCU is
an interface between various control units and receives inputs from plurality of
sensors and other control unit. The plurality of lighting loads includes a headlamp,

a brake lamp, a pair of indicators, flashers etc. These plurality of lighting loads can
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be used a light a particular sequence to generate alarm signals. A separate light
control module is implemented for generating such sequences. The vehicle also
includes a battery management system (BMS) which monitors one or more
parameters of the main battery. The one or more parameters includes the main
battery state of charge (SOC), distance to empty charge of the main battery, energy
consumption by the main battery, remaining charging time of the main battery. The
BMS also monitors if at least one of main battery cell is disintegrated, or short
circuit in the main battery, movement of the main battery beyond a predetermined
value during an ignition OFF state. The BMS gets power from an auxiliary battery.
The auxiliary battery is connected to the plurality of vehicle components through
an auxiliary relay. The main battery is connected to the plurality of vehicle
components through a main relay, a pre-charge relay, and a DC-DC convertor. The
main relay acts a switch to turn on or off the main battery power line which powers
the plurality of vehicle components. The pre-charge relay prevents in-rush current
towards the plurality of vehicle components before the main relay is switched on.
The DC-DC convertor enables stepping down of the high voltage from the main
battery to a lower voltage value as needed for powering the plurality of vehicle
components. The main battery supplies high voltage power to a motor, and a low

voltage power to the plurality of vehicle components.

[0008] According to an embodiment illustrated herein, there is provided a method
of generating alarm signals. The method is implemented by the BMS which is
configured to selectively enable flow of power from the auxiliary battery or the
main battery to the at least one of the pluralities of vehicle component. The BMS
selectively enables the flow of power based on riding condition of the vehicle and
when one or more conditions associated with one or more parameters are satisfied.
The flow of power to the at least one of the pluralities of vehicle component
generates an alarm signal for the user, the surrounding vicinity of the vehicle, and
other emergency contacts of the vehicle and the user. The one or more conditions
are when the voltage associated with the main battery is more than a first
predetermined values of voltage, or a pressure associated with the main battery is

more than a second predetermined value of pressure, or the temperature associated
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with the main battery being more than a third predetermined values of temperature.
The one or more conditions also includes at least one of main battery cell
disintegration, or short circuit in the main battery, rate of movement of the main
battery beyond a predetermined value during an ignition OFF state. When the
vehicle is in riding condition and any one of the above-mentioned conditions are
satistfied, the BMS enables flow of power to at least one of the pluralities of vehicle
components to generate alarm signals. However, if the vehicle is in not in riding
condition the BMS enables flow of power from the auxiliary battery to the at least
one of the pluralities of vehicle component. The BMS is configured to control the
operation of the auxiliary relay for enabling flow of power from the auxiliary

battery to the at least one of the pluralities of vehicle component.

[0009] It is to be understood that both the foregoing general description and the

following detailed description are exemplary and explanatory only.
BRIEF DESCRIPTION OF THE DRAWINGS

[00010] The present disclosure will become more fully understood from the
detailed description given herein below and the accompanying drawings which are
given by way of illustration only, and thus are not limitative of the present

disclosure, and wherein

[00011] Figure 1 shows a block diagram of the vehicle architecture for alarming a

user in accordance with an embodiment of the present disclosure.

[00012] Figure 2 shows a flow chart of method of alarming a user in accordance

with an embodiment of the present disclosure.
DETAILED DESCRIPTION OF THE DRAWINGS

[00013] The present disclosure may be best understood with reference to the
detailed figures and description set forth herein. Various embodiments are
discussed below with reference to the figures. However, those skilled in the art will
readily appreciate that the detailed descriptions given herein with respect to the
figures are simply for explanatory purposes as the methods and systems may extend

beyond the described embodiments. For example, the teachings presented, and the
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needs of a particular application may yield multiple alternative and suitable
approaches to implement the functionality of any detail described herein. Therefore,
any approach may extend beyond the particular implementation choices in the

following embodiments described and shown.

29 (13 29 (13

[00014] References to “one embodiment,” “at least one embodiment,” “an

29 CC 29 CC

embodiment,” “one example,” “an example,” “for example,” and so on indicate that
the embodiment(s) or example(s) may include a particular feature, structure,
characteristic, property, element, or limitation but that not every embodiment or
example necessarily includes that particular feature, structure, characteristic,
property, element, or limitation. Further, repeated use of the phrase “in an

embodiment” does not necessarily refer to the same embodiment.

[00015] The present disclosure now will be described more fully hereinafter with
different embodiments. This disclosure may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set forth
herein; rather those embodiments are provided so that this disclosure will be
thorough and complete, and fully convey the scope of the disclosure to those skilled

in the art.

[00016] The object of the present subject matter is to provide vehicle and a method
of generating alarm signal based on when one or more conditions associated with
one or more parameters of the main battery are satisfied, irrespective of vehicle ON

and OFF conditions.

[00017] Figure 1 shows a block diagram of the vehicle architecture for alarming a

user in accordance with an embodiment of the present disclosure.

[00018] With reference to Figure 1, 100 denotes a system, 102 denotes a main
battery, such as lithium ion battery, 104 denotes a battery management system
(BMS), 106 denotes an auxiliary battery, 108 denotes an auxiliary relay, 110
denotes a main relay, 112 denotes a pre-charge relay, 114 denotes a motor, 116

denotes a DC-DC convertor, 118 denotes a vehicle control unit (VCU), 120 denotes
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an instrument cluster, 122 denotes a telematics control unit (TCU), 124 denotes a

plurality of lighting loads.

[00019] As per an embodiment of the present disclosure, the system (100)
comprises a main battery (102) which is used to power the vehicle and plurality of
vehicle components (118,120,122, 124). The plurality of vehicle components
(118,120,122, 124) includes a vehicle control unit (VCU) (118), plurality of lighting
loads (124), instrument cluster (120) and a telematics control unit (TCU) (122), a
turn signal lamp (s) (not shown). The VCU (118) is an interface between other
control units (not shown) of the vehicle, wherein the VCU (118) receives inputs
from plurality of sensors (not shown) and other control units. The plurality of
lighting loads (124) includes a headlamp (not shown), a brake lamp (not shown), a
pair of indicators (not shown), flashers (not shown) etc. These plurality of lighting
loads (124) to light at a particular sequence to generate alarm signals. A separate
light control module (not shown) is implemented for generating such sequences in
the plurality of lighting loads (124). The system (100) also includes a battery
management system (BMS) (104) which monitors one or more parameters of the
main battery (102). The one or more parameters includes the main battery (102)
state of charge (SOC), distance to empty charge of the main battery (102), energy
consumption by the main battery (102), remaining charging time of the main battery
(102). The BMS (104) also monitors if at least one of main battery (102) cell is
disintegrated, or short circuit in the main battery (102), rate of movement of the
main battery (102) beyond a predetermined value during an ignition OFF state. The
BMS (104) gets power from an auxiliary battery (106). The auxiliary battery (106)
is also connected to the plurality of vehicle components (118,120,122, 124) through
the auxiliary relay (108). The main battery (102) is connected to the plurality of
vehicle components (118,120,122, 124) through a main relay (110), a pre-charge
relay (112), and a DC-DC convertor (116). The main relay (110) acts a switch to
turn on or off the main battery (102) power line which powers the plurality of
vehicle components (118,120,122, 124). The pre-charge relay (112) prevents in-
rush current towards the plurality of vehicle components before the main relay is

switched on. The DC-DC convertor (116) enables stepping down of the high
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voltage from the main battery (102) to a lower voltage value as needed for powering
the plurality of vehicle components (118,120,122, 124). The main battery (102)
supplies high voltage power to a motor (114), and a low voltage power to the

plurality of vehicle components (118,120,122, 124).

[00020] Figure 2 shows a flow chart of method of alarming a user in accordance
with an embodiment of the present disclosure. With reference to Figure 2, referral
numerals 200-214 denotes the steps of method of alarming a user in accordance

with an embodiment of the present disclosure.

[00021] At the start of the process at the step (200), at step 202 the BMS (104)
detects one or more parameters of the main battery (102). Further at step 204, the
BMS (104) detects if the one or more parameters of the main battery (102) satisfies
one or more conditions associated with the main battery (102). The one or more
conditions are a set of predetermined conditions associated with the one or more
parameters of the main battery (102). The one more more condition includes at least
one of main battery (102) cell disintegration, or short circuit in the main battery
(102), rate of movement of the main battery (102) beyond a predetermined value
during an ignition OFF state. For example, if the main battery is disconnected from
the vehicle when the vehicle ignition is switched off, or if the vehicle is in moving
condition when the ignition of the vehicle is in OFF condition. The one or more
conditions are when the voltage associated with the main battery (102) is more than
a first predetermined values of voltage, or a pressure associated with the main
battery (102) is more than a second predetermined value of pressure, or the
temperature associated with the main battery (102) being more than a third

predetermined values of temperature.

[00022] In case, if one or more parameters of the main battery (102) satisfies the
one or more conditions associated with one or more parameters, at step 206 the
BMS (104) detects if the vehicle is in riding condition or not. If the vehicle is in
riding condition, at step 210 the BMS (104) enables flow of power from the main
battery (102) to the at least one of the pluralities of vehicle components

(118,120,122, 124). However, in case the ignition of the vehicle is switched OFF
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or even if the ignition of the vehicle is switched ON but the vehicle is not in riding
condition, the BMS (104) switches ON the auxiliary relay (108), which enables
flow of power from the auxiliary battery (106) to the at least one of the pluralities
of vehicle components (118,120,122, 124).

[00023] For example, one or more conditions associated with the temperature
parameter of the main battery (102), is the temperatures of the main battery (102)
is beyond 60 °C. In such a situation, if the temperature of the main battery (102)
crosses 60 °C, the BMS (104) detects the temperature parameter of the main battery
(102) has satistied the one or more conditions. Further as per another example, the
cell voltage of the main battery has exceeded 4.15 v, or the pressure of the main
battery has reached near to 50 PSI, in such a situation the BMS (104) detects the
operating parameter of the main battery (102) has satisfied the one or more
conditions. After this, the BMS (104) detects whether the vehicle is in riding
condition or not. In case the ignition of the vehicle is switched OFF, the BMS (104)
enables flow of power from the auxiliary battery (106) to the at least one of the

pluralities of the vehicle components for generating alarm signals.

[00024] The alarm signals include the at least one of the pluralities of light loads
starts operating a particular sequence, or a sound/tune being produced, a notification
to the nearby service station or a notification to the user through an application in a
mobile device. Such as the VCU (118) and the TCU (122) are configured to produce
alarm signals, the alarm signals include producing sounds, flashing lights, display
messages to a remote application through a mobile device, and alarming nearby
service centres. Further, in case the ignition of the vehicle is switched ON and the
vehicle is not in riding condition, the BMS (104) enables flow of power from the
auxiliary battery (106) to the at least one of the pluralities of the vehicle components
(118,120,122, 124) for generating alarm signals. However, in case the ignition of
the vehicle is switched ON and the vehicle is in riding condition, the BMS (104)
enables flow of power from the main battery (102) to the at least one of the
pluralities of the vehicle components (118,120,122, 124) for generating alarm

signals.
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[00025] The claimed vehicle and the method for alerting the user being
implemented by the BMS of the main battery pack ensures to protect the main
battery pack and alert the user. When the power supply is shifted to the auxiliary
battery pack then the power supply from the main battery pack is cut off thereby
protecting from over voltage, over current. Whenever a thermal runaway is detected
within the main battery pack based on measured voltage or measured current or
measured temperature using sensors of the main battery then the power supply from

the main battery is cut off.

[00026] Various embodiments of the disclosure provide method and device for
alarming a user if the main battery (102) malfunctions. The disclosed embodiments
encompass numerous advantages. The present invention as described above are not
routine, conventional, or well understood in the art, as the present disclosure enable
the following solutions to the existing problems in conventional technologies of
generating alarm signals while the ignition of the vehicle is in OFF condition or
when using the deteriorated the main battery (102) for generating alarm signals.
The present disclosure enables generating the alarm signals using an alternative
power path instead of using the power from the malfunctioning main battery (102)
at every vehicle operating conditions. This prevents further deterioration of the
main battery (102) and thus generates alarm signals efficiently without additionally
deteriorating the situation. Further, in case the vehicle is in riding condition the
BMS (104) does not abruptly stops the power flow from the main battery (102).
This eliminates the scope of accident, or jerk that could be experienced by the user
if the main battery (102) suddenly stops supplying power. Further, since the BMS
(104) also monitors the rate of movement of the main battery (102), the BMS (104)
is capable of generating the alarm signals if the rate of movement of the main
battery (102) is beyond a predetermined value and the ignition of the vehicle is in
OFF condition. Hence, the BMS (104) will assist in preventing theft or
unauthorized access to the main battery (102). The present disclosure successfully
overcomes the challenge of generating alarm signals for alarming the user while the

main battery (102) is malfunctioning when the ignition of the vehicle is in OFF
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condition. The present disclosure enables generating alarm signals for to prevent

theft as well.

[00027] A description of an embodiment with several components in
communication with other does not imply that all such components are required,
On the contrary, a variety of optional components are described to illustrate the

wide variety of possible embodiments of the disclosure.

[00028] Finally, the language used in the specification has been principally selected
for readability and instructional purposes, and it may not have been selected to
delineate or circumscribe the inventive subject matter and is therefore intended that
the scope of the disclosure be limited not by this detailed description, but rather by
any claims that issue on an application based here on. Accordingly, the
embodiments of the present disclosure are intended to be illustrative, but not

limiting, of the scope of the disclosure, which is set forth in the following claims.

[00029] While various aspects and embodiments have been disclosed herein, other
aspects and embodiments will be apparent to those skilled in the art. The various
aspects and embodiments disclosed herein are for purposes of illustration and are
not intended to be limiting, with the true scope and spirit being indicated by the

following claims.

[00030] While the present disclosure has been described with reference to certain
embodiments, it will be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the scope
of the present disclosure. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the present disclosure without
departing from its scope. Therefore, it is intended that the present disclosure not be
limited to the particular embodiment disclosed, but that the present disclosure will

include all embodiments falling within the scope of the appended claims.

10
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Claims

IWe claim:

1.

A system (100) for alarming a user of a vehicle, the system (100)

comprising:

a main battery (102), the main battery (102) being configured to
power the vehicle and plurality of vehicle component (118,120,122, 124);

an auxiliary battery (106), the auxiliary battery (106) being
configured to power at least one of the pluralities of vehicle component

(118,120,122, 124);

a battery management system (BMS) (104), the BMS (104) being
powered by the main battery (102) and the auxiliary battery (106),

the BMS (104) being configured to monitor the one or more

parameter associated with the main battery (102),

wherein the BMS (104) being configured to selectively
enable flow of power from the auxiliary battery (106) or the main
battery (102) to the at least one of the pluralities of vehicle
component (118,120,122, 124) based on riding condition of the
vehicle and when one or more conditions associated with one or

more parameters being satisfied.

The system (100) as claimed in claim 1, wherein the auxiliary battery (106)
being configured to power the BMS (104) when an ignition of the vehicle
is in ON condition and in OFF condition, and the main battery (102) being
configured to power the BMS (104) when the ignition of the vehicle is in
ON condition.

The system (100) as claimed in claim 1, wherein the BMS (104) being
configured to enable flow of power from the auxiliary battery (106) to at

11
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least one of the pluralities of vehicle component (118,120,122, 124) when
the vehicle is not in riding condition; and the BMS (104) being configured
to selectively enable flow of power from the main battery (102) to the at
least one of the pluralities of vehicle component (118,120,122, 124) when

the vehicle is in riding condition.

The system (100) as claimed in claim 1, wherein the auxiliary battery (106)
being connected to the at least one of the pluralities of vehicle component
(118,120,122, 124) through an auxiliary relay (108), wherein the BMS (104)
being configured to control the operation of the auxiliary relay (108) for
enabling flow of power from the auxiliary battery (106) to the at least one
of the pluralities of vehicle component (118,120,122, 124).

The system (100) as claimed in claim 1, wherein the plurality of vehicle
component (118,120,122, 124) includes a vehicle control unit (VCU) (118),
a turn signal lamp (s) (124), an instrument cluster (120), and a telematics

control unit (TCU) (122).

The system (100) as claimed in claim 5, wherein the VCU (118) and the
TCU (122) being configured to produce alarm signals, the alarm signals
include producing sounds, flashing lights, display messages to a remote

application through a mobile device, and alarming nearby service centers.

The system (100) as claimed in claim 1, wherein the one or more conditions
comprises at least one of the voltage associated with the main battery (102)
being more than a first predetermined values of voltage, a pressure
associated with the main battery (102) being more than a second
predetermined values of pressure, or the temperature associated with the
main battery (102) being more than a third predetermined values of

temperature.

12
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8.

10.

11

12.

The system (100) as claimed in claim 1, wherein one or more conditions
associated with one or more parameters includes at least one of main battery
(102) cell disintegration, or short circuit in the main battery (102), rate of
movement of the main battery (102) beyond a predetermined value during

an ignition OFF state.

The system (100) as claimed in claim 1, wherein the one or more parameter
of the main battery (102) includes the main battery (102) state of charge
(SOC), distance to empty charge of the main battery (102), energy
consumption by the main battery (102), remaining charging time of the main

battery (102).

The system (100) as claimed in claim 1, wherein the main battery (102)
being connected to the plurality of vehicle component (118,120,122, 124)

through a main relay, a pre-charge relay and a DC-DC convertor.

. A method of generating alarm signals, the method comprising the steps of:

detecting by a battery management system (BMS (104)), one or
more parameter associated with a main battery (102);

detecting by the BMS (104), an ON and OFF state of an ignition of
a vehicle, and a riding condition of the vehicle;

selectively enabling by the BMS (104), flow of power from an
auxiliary battery (106) or the main battery (102) to at least one of a
pluralities of vehicle component (118,120,122, 124), based on riding
condition of the vehicle and when one or more conditions associated

with one or more parameters being satisfied.

The method as claimed in claim 11, wherein the plurality of vehicle
component (118,120,122, 124) includes a vehicle control unit (VCU) (118),
a turn signal lamp (s) (124), an instrument cluster (120), and a telematics

control unit (TCU) (122).
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The method as claimed in claim 11, wherein the VCU (118) and the TCU
(122) being configured to produce alarm signals, the alarm signals include
producing sounds, flashing lights, display messages to a remote application

through a mobile device, and alarming nearby service centers.

The method as claimed in claim 11, wherein the one or more conditions
comprises at least one of the voltages associated with the main battery (102)
being more than a first predetermined values of voltage, a pressure
associated with the main battery (102) being more than a second
predetermined values of pressure, or the temperature associated with the
main battery (102) being more than a third predetermined values of

temperature.

. The method as claimed in claim 11, wherein one or more conditions

associated with one or more parameters includes at least one of main battery
(102) cell disintegration, or short circuit in the main battery (102), rate of
movement of the main battery (102) beyond a predetermined value during

an ignition OFF state.
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