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In an embodiment, a device comprises: a detector configured to de

tect a charging current of a battery of an electrical device and to
determine charging current values in relation to the charging cur

rent; a switch configured to connect and disconnect the charging;
a controller configured to detect a maximum value of the charg
ing current values; after detecting the maximum value, the con

troller is further configured to detect a threshold current value of
the charging current values; after detecting the threshold current
value, the controller is configured to detect a change of subsequent
values of the charging current values, and based on the change to
detect whether the change exceeds a threshold change value; af

ter detecting the exceeding of the threshold change value, the con
troller is further configured to control the switch for disconnecting
the charging. Other embodiments relate to a method and a comput
er program for controlling a charger device.
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CHARGING CONTROL

BACKGROUND

Many portable electrical devices have a battery that

requires charging, and the charging operation has be

come a daily routine to people. People often keep

their electrical devices such as smart phones, lap

tops, tablets, electric toothbrushes, shavers or for

example drills charging overnight or almost all the

time. They also may simply forget to unplug their

chargers. Excessive charging of battery powered devic

es wastes energy, reduces battery lifetime and in

creases the risk of fire.

From the user' s perspective, it requires effort to re

peatedly monitor the filling or the charge percentage

of the battery of the chargeable device, due to which

the device may be charged for a considerably longer

time than required to charge the battery nearly full.

However, device batteries can only be charged for a

limited amount of time before they may become damaged

or worn. Keeping chargers plugged in when they are not

needed consumes unnecessary energy, wears down batter-

ies and causes overheating of both batteries and the

chargers themselves, which increases the risk of fire.

In general, devices to be charged are able to switch

from using charging current to the use of standby cur-

rent when the battery of a chargeable device becomes

full. Although standby current is considerably lower

than charging current, on an annual level it still

leads to significant electricity consumption. The

charger also consumes current when left connected to

the mains current, even if the charger was not con-



nected to a chargeable device. This electricity con

sumption is completely useless and wasted energy.

Scaling the problem up to a global level, electricity

may be wasted by chargers to an extent that may equal

the production of several nuclear power plants. Fur

thermore, the standby current supplied by chargers to

a chargeable device destroys or weakens the capacity

of the battery of the chargeable device, speeding up

the decrease of capacity of the battery. The batteries

may have a certain life span of the available overall

charging time.

SUMMARY

This summary is provided to introduce a selection of

concepts in a simplified form that are further de

scribed below in the detailed description. This sum

mary is not intended to identify key features or es

sential features of the claimed subject matter, nor is

it intended to be used to limit the scope of the

claimed subject matter.

It is an object to provide a charging control device.

The object is achieved by the features of the inde

pendent claims. Some embodiments are described in the

dependent claims. In an embodiment a device comprises:

a detector configured to detect a charging current of

a battery of an electrical device and to determine

charging current values in relation to the charging

current; a switch configured to connect and disconnect

the charging; a controller configured to detect a max-

imum value of the charging current values; after de

tecting the maximum value, the controller is further

configured to detect a threshold current value of the

charging current values; after detecting the threshold

current value, the controller is configured to detect



a change of subsequent values of the charging current

values, and based on the change to detect whether the

change exceeds a threshold change value;

after detecting the exceeding of the threshold change

value, the controller is further configured to control

the switch for disconnecting the charging.

Other embodiments relate to a method and a computer

program for controlling a charger device.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included

to provide a further understanding of the invention

and constitute a part of this specification, illus

trate embodiments of the invention and together with

the description help to explain the principles of the

invention. In the drawings:

FIG. 1 illustrates a schematic diagram of a charging

current of a charging operation according to an embod

iment ;

FIG. 2 illustrates a schematic flow chart of a charg

ing operation based on a charging current according to

an embodiment;

FIG. 3 illustrates a schematic flow chart of a charg

ing operation based on a charging current according to

another embodiment; and

FIG 4 illustrates a schematic block diagram of a de

vice according to an embodiment.

DETAILED DESCRIPTION

The detailed description provided below in connection

with the appended drawings is intended as a descrip-

tion of the present embodiments and is not intended to

represent the only forms in which the present embodi-



ment may be constructed or utilized. However, the

same or equivalent functions and sequences may be ac

complished by different embodiments.

Although the present embodiments may be described and

illustrated herein as being implemented in a

smartphone or a mobile phone and a respective charger,

these are only examples of an electrical device having

a battery to be charged by a charger, and not a limi-

tation. As those skilled in the art will appreciate,

the present embodiments are suitable for application

in a variety of different types of battery operated

devices that require charging, for example in tablets,

phablets, computers, cameras, game consoles, laptop

computers, domestic electrical devices, tools, drills,

electrical toothbrushes, vacuum cleaners with a bat

tery, etc.

A device configured to perform the charging operations

as described in the below embodiments may be one or

more circuits, such as asic or logic implemented chip,

software, such as a computer program. It may be em

bodied in a charger. It could be embedded into a typi

cal charger, or designed as a design charger. The de-

vice may be integrated or embedded into a structural

element or into a construction, for example, it may be

in a chair or in a seat of a vehicle or an airplane,

inside to wall, having an output to the chargeable de

vice, etc.

According to an embodiment, the device detects a

charging current of a battery of an electrical device.

At first, the device detects a maximum, or a peak val-

ue of the charging current. The maximum value illus

trates the maximum charging current the charger may



output to the battery during the charging operation.

The device may detect unrealistic peak values that

would not be the indented maximum values such as peak

current values at the start of the charging process.

The maximum value may act as a reference value for the

charging process. It increases reliability of the de

termination process. The maximum value is required as

a reference point to the second stage of the process,

for example acting as a starting reference point to

the reference value of the second stage. A certain

fixed value acting as the maximum value would not work

reliably. Additionally the maximum value may be ap

plied for other charging processes. After detecting

the maximum value, the device may detect that the

charging current is below a certain threshold, for ex

ample half of the maximum, so that the final detection

is not unintentionally started too early. The second

stage, the detection of the threshold, is performed so

that the third stage, the turning the charging off, is

not being performed too early. Furthermore, it safe

guards that the battery becomes charged fully enough

and the charging operation does not send at too early

stage. Next, the device detects when the decrease of

the charging current has slowed down so that the

change of the charging current curve is gentle, for

example a 5% difference between sequential charging

current values. The third stage detects that the bat

tery has been charged enough, for example being sub

stantially full. The first and the second stages en-

sure that charging does not stop unnecessary early,

for example so that battery is not charged to a sub

stantially full capacity. Otherwise, when the first

and the second stages have been considered, the gentle

charging curve may be a positive indication that the

battery is substantially full or has reasonable amount

of charge, and ending the charging operation is feasi

ble. After that the device switches the charging off



and ends the charging operation. According to an em

bodiment, after switching off the charging operation,

the device shuts down itself. The device may conse

quently shut down the whole charger. The battery will

have been charged to a substantially full charge with

in the charging operation and period. The charging has

terminated after the charging operation and period has

ended. Energy consumed by the charger for charging

and/or standby may be saved. The lifetime of the bat-

tery may be prolonged because charging is ended and

there is no pumping short additional charging cycles.

Thus, the battery may be charged to a substantially

full state, and charging switched off to save energy

and the battery itself. The charging may start anew,

for example only by the user's initiation or request,

etc .

According to an embodiment the charger may be kept

plugged in when it is not needed, and it does not con-

sume unnecessary energy. For example, even when the

charger is integrated into a wall. The charging opera

tion does not wear down batteries. Furthermore, the

charging operation does not cause overheating of both

batteries and the chargers themselves, which could in-

crease the risk of fire. Because the device automati

cally cuts off the electric current after a specified

time depending on the charging current curve, there is

no more worrying about forgetting to unplug mobile or

other battery powered electronic devices or chargers,

for example for the night. The electrical device, such

as a mobile device, does not receive charging, and the

device automatically stops drawing power from the out

let .

FIG. 1 illustrates a schematic diagram of a charging

current 100 of a charging operation according to an

embodiment. The charging operation is illustrated in



FIG. 1 as having a charging cycle 110. The charging

cycle may depend on a battery capacity and/or how much

capacity currently the battery has. The charger charg

es an electrical device according to the charging op-

eration.

The Y axis 101 illustrates a charging current 101 and

the X axis 102 illustrates time 102. A detector of the

device detects the charging current 100 of a battery

of an electrical device. The detector also determines

charging current values in relation to the charging

current 100 .

The detector detects charging current values illus-

trating the charging current 100 in FIG. 1 based on

filtering measurements of the actual charging current

within a certain amount of time, for example one sec

ond. The detector stores the charging current values

per each second. Furthermore, the detector averages

the stored charging current values per one minute. The

averaged charging current value establishes the charg

ing current value. It should be noted that the numeri

cal values may be altered to more or less frequent,

for example the charging current values may be detect-

ed hundred times per second, and an average for this

may be determined per 10 seconds, etc. Also the cur

rent values may be received by a different kind of de

tection. Consequently, the detected actual charging

current correspondences to the charging current value

by a reasonable accuracy. There may be some minor ex

ceptions; for example, when the charging current value

is zero, the actual charging current may not be exact

ly zero.

Referring to FIG. 1 , when the charging operation has

been started the charging current 100 increases at

point 103. A controller of the device detects a maxi-



mum value 104 of the charging current 100. The con

troller may detect the maximum value 104 so that a new

maximum current value is saved each time the detected

maximum value is higher than the previously stored

maximum value. After detecting the maximum value 104,

the controller may proceed to the next stage of charg

ing, wherein the charging current decreases at point

106. The controller detects a threshold current value

107 at this stage of the charging operation. According

to an embodiment, the threshold current value 107 may

be between 25% to 75% of the maximum value 104, for

example 30% - 70%, 40% - 60%, 45% - 66%, etc. Accord

ing to an embodiment, the threshold current value 107

is 50% of the maximum current value 104. The control-

ler may proceed to detecting the threshold current

value 107 from detecting the maximum value 104 if: a

minute average of the detected charging current 100 is

smaller than the maximum value 104, and at least a

predetermined time, such as at least one minute, has

been passed from detecting the latest maximum value

104. According to an embodiment, however, if the con

troller detects that the maximum value 104 is below a

general threshold value, which may depend on the bat

tery capacity and/or the charging state, such as

100mA, within a period of time, such as 120s, the con

troller may directly control a switch of the device

for disconnecting the charging. Consequently, this may

relate to the situation where the charging has not

started for some reason.

After detecting the threshold current value 107, the

controller may proceed to the next state of charging,

wherein the decrease of the charging current 100 be

comes gentle. Thus, after detecting the threshold cur-

rent value 107, the controller detects a change of

subsequent values of the charging current values.

Based on the change, the controller detects whether



the change exceeds a threshold change value 108. The

controller may detect the change so that at least two

subsequent charging current values are detected. The

controller then compares the two subsequent charging

current values to each other. The change exceeds the

threshold change value 108 if the latest value of the

subsequent values is certain amount, for example 5%,

smaller than the previous value of the subsequent val

ues. Furthermore generally, the controller may check

that it has performed this detection for a predeter

mine time, for example 180s.

After detecting that the threshold change value 108

has been exceeded, the controller controls the switch

of the device for disconnecting the charging at point

109. According to an embodiment, the controller con

trols the switch for disconnecting the charging so

that the charging current is switched off from a low

voltage end between the device and the battery. Ac-

cording to an embodiment, the controller controls the

switch for disconnecting the charging so that the

charging current is switched off from a high voltage

end between mains electricity and the device. Accord

ing to an embodiment, after controlling the switch for

disconnecting the charging, the controller may further

shut down the device, for example after a predetermine

time, for example 10s, has lapsed. Consequently, the

device may shut down the whole charger or charging ap

paratus. According to an embodiment, after controlling

the switch for disconnecting the charging, the con

troller may further switch illumination of the device

on .

FIG. 2 illustrates a schematic flow chart of the

charging operation according to an embodiment. The

flow chart is performed in the device as the charging

operation .



In operation 200, the charging operation starts. For

example, the user initiates charging by connecting the

charger and the electronic device, or makes an indica-

tion to start charging. In operation 201, a charging

current 100 of a battery of an electrical device is

detected. The charging current values are determined

in relation to the charging current. In operation 202,

a maximum value 104 of the charging current 100 is de-

termined. In case the maximum value is not determined,

the process returns to operation 201. In case the max

imum value 104 is detected, the process proceeds to

operation 203. In operation 203, the charging current

is detected and a threshold current value of the

charging current is detected. In case it is not de

tected, the process remains at operation 203. After

detecting the threshold current value, the process

proceeds to operation 204 for detecting a change of

charging current. In operation 205, if the change of

the charging current exceeds a threshold, the process

proceeds to operation 206, and if it does not exceed,

the process remains at operation 205. After detecting

that the charging current exceeds the threshold, the

process proceeds to operation 206 for disconnecting

the charging. The device may be switched off at opera

tion 207 .

FIG. 3 illustrates a schematic flow chart of the

charging operation according to another embodiment.

The charging process of FIG. 3 may be similar to the

embodiment of FIG. 2 with respect to operations 200,

201, 203, 204, 206 and 207. FIG. 3 illustrates an em

bodiment for operation 200 of FIG. 2 . It should be

noted that the numerical values, which are described

in the embodiments, are only illustrative, and there

may be other numerical values as well. For example,

the numerical values may be in relation to a capacity



of the battery to be charged. Consequently, they may

vary greatly, depending to the battery capacity and

used charging current. Additionally the charging de

termination may be based on different kind of numeri-

cal values, wherein the relation of the used numerical

values varies greatly than the embodiments described.

In operation 202_1, the maximum value 104 is detected

so that a current charging current value is compared

to the stored maximum value 104. In case the current

value is smaller than the stored maximum value, the

process proceeds to operation 202_2. In operation

202_2, a timer is checked so that a certain time, for

example one minute, has lapsed after the detection of

the maximum value. In operation 202_3, a general timer

is checked so that if the charging current value is

below a threshold, for example 100mA, and a certain

time, for example 120 seconds, has lapsed, the process

proceeds directly to operation 206 ending the charg-

ing. This may relate to the situation where the charg

ing has not started for some reason. In case both op

erations 202_1 and 202_2 are fulfilled, the process

proceeds to operation 203.

In operation 204, two charging current values A and B

are determined. They are subsequent and/or conse-

qutive. For example, charging current value A may be

determined for T - 120 seconds and T - 61 seconds, and

B for T - 60 seconds and T . From the embodiment of

FIG. 2 , operation 205 is illustrated in FIG. 3 as op

erations 205_1, 205_2 and 205_3. In operation 205_1,

it is checked whether B is smaller than A . In opera

tion 205_2, it is further checked that B is certain

amount bigger than A , for example B >= 0,95 * A . In

operation 205_3, it is checked that at least a certain

amount of time has been used for operations 205_1 and

205_2, for example at least 3 minutes has lapsed.



According to an embodiment, in operation 204, three or

more charging current values may be determined. They

may be subsequent and/or consecutive charging current

values, which are determined according to the embodied

process. However, the second value or the value (s) in

the middle, for example values between the first and

the last ones of the embodied operation 204, may be

omitted. Consequently, the determination of the opera-

tion 205, for example operation 205_1, 205_2, 205_3

may be based on the first and the last ones of these

values only.

FIG. 4 illustrates an embodiment of components of a

device 400 which may be implemented in a form of a

computing and/or programmable logic for the charging

operation. The device 400 is configured to perform the

operations and functions of FIGs 1 to 3 as described

above .

The device 400 comprises one or more processors 402

which may be microprocessors, controllers or any other

suitable type of processors for processing computer

executable instructions to control the operation of

the device 400. Platform software comprising an oper

ating system 406 or any other suitable platform soft

ware may be provided on the chargers to enable appli

cation software 408 to be executed on the device.

Computer executable instructions may be provided using

any computer-readable media that are accessible by the

device 400. Computer-readable media may include, for

example, computer storage media such as a memory 404

and communications media. Computer storage media,

such as a memory 404, include volatile and non

volatile, removable and non-removable media implement

ed in any method or technology for storage of infor-



mation such as computer readable instructions, data

structures, or program modules. Computer storage media

include, but are not limited to, RAM, ROM, EPROM,

EEPROM, flash memory or other memory technology, opti-

cal storage, magnetic disk storage or other magnetic

storage devices, or any other non-transmission medium

that can be used to store information for access by a

computing device. In contrast, communication media

may embody computer readable instructions, data struc-

tures, program modules, in a modulated data signal,

such as a carrier wave, or other transport mechanism.

The device 400 may comprise an input 418 which may be

a reception. Alternatively, the device 400 may be cou-

pled to an input acting as a reception, which is not a

part of the device 400. According to an embodiment, it

may be an AC input of 230V. The reception may be con

figured to receive electric current and accordingly

electrical power energy from electric mains. The de-

vice 400 comprises a detector 420. The detector 420 is

configured to detect charging of the battery. The de

tector 420 detects values for the charging such as the

charging current. The device 400 may comprise an out

put 416 such as a supply. Alternatively, the device

400 may be coupled to an output acting as a supply,

which is not a part of the device 400. The supply is

configured to supply the charging current to the bat

tery. According to an embodiment, it may be a USB con

nector .

The device 400 comprises a controller 422. The con

troller 422 is configured to control the charging

based on the detected value of the charging. The con

troller 422 receives input signals from the detector

420. The controller outputs signals for switching off

the charging.



According to an embodiment the controller 422 may op

erate in combination with the processor 402, and the

software 408 may be configured for the charging opera

tions and functions as discussed above with respect to

the embodiments of FIGs 1 to 3 .

The functionality described herein can be performed,

at least in part, by one or more hardware logic compo

nents. According to an embodiment, the device 400 is

configured by the program code 406,408, when executed

by the processor 402, to execute the embodiments of

the operations and functionality described. Alterna

tively, or in addition, the functionality described

herein can be performed, at least in part, by one or

more hardware logic components. For example, and with

out limitation, illustrative types of hardware logic

components that can be used include Field-programmable

Gate Arrays (FPGAs) , Program-specific Integrated Cir

cuits (ASICs) , Program-specific Standard Products

(ASSPs) , System-on-a-chip systems (SOCs) , Complex Pro

grammable Logic Devices (CPLDs) , Graphics Processing

Units (GPUs) .

The methods and functionalities described herein may

be performed by software in machine readable form on a

tangible storage medium e.g. in the form of a computer

program comprising computer program code means adapted

to perform all the functions and the steps of any of

the methods described herein when the program is run

on a computer and where the computer program may be

embodied on a computer readable medium. Examples of

tangible storage media include computer storage devic

es comprising computer-readable media such as disks,

thumb drives, memory etc. and do not include propagat-

ed signals. The software can be suitable for execution

on a parallel processor or a serial processor such



that the method steps may be carried out in any suita

ble order, or simultaneously.

This acknowledges that software can be a valuable,

separately tradable commodity. It is intended to en

compass software, which runs on or controls "dumb" or

standard hardware, to carry out the desired functions.

It is also intended to encompass software which "de

scribes" or defines the configuration of hardware,

such as HDL (hardware description language) software,

as is used for designing silicon chips, or for config

uring universal programmable chips, to carry out de

sired functions.

Those skilled in the art will realize that storage de

vices utilized to store program instructions can be

distributed across a network. For example, a remote

computer may store, parts or all of, an example of the

process described as software. A local or terminal

computer may access the remote computer and download a

part or all of the software to run the program. Alter

natively, the local computer may download pieces of

the software as needed, or execute some software in

structions at the local terminal and some at the re-

mote computer (or computer network) . Alternatively, or

in addition, the functionality described herein can be

performed, at least in part, by one or more hardware

logic components. For example, and without limitation,

illustrative types of hardware logic components that

can be used include Field-programmable Gate Arrays

(FPGAs) , Application-specific Integrated Circuits

(ASICs) , Application-specific Standard Products

(ASSPs) , System-on-a-chip systems (SOCs) , Complex Pro

grammable Logic Devices (CPLDs) , etc.

Any range or device value given herein may be extended

or altered without losing the effect sought. Also any



embodiment may be combined with another embodiment un

less explicitly disallowed.

Although the subject matter has been described in lan-

guage specific to structural features and/or acts, it

is to be understood that the subject matter defined in

the appended claims is not necessarily limited to the

specific features or acts described above. Rather, the

specific features and acts described above are dis-

closed as examples of implementing the claims and oth

er equivalent features and acts are intended to be

within the scope of the claims.

It will be understood that the benefits and advantages

described above may relate to one embodiment or may

relate to several embodiments. The embodiments are

not limited to those that solve any or all of the

stated problems or those that have any or all of the

stated benefits and advantages. It will further be

understood that reference to 'an' item refers to one

or more of those items.

The steps of the methods described herein may be car

ried out in any suitable order, or simultaneously

where appropriate. Additionally, individual blocks may

be deleted from any of the methods without departing

from the spirit and scope of the subject matter de

scribed herein. Aspects of any of the examples de

scribed above may be combined with aspects of any of

the other examples described to form further examples

without losing the effect sought.

The term 'comprising' is used herein to mean including

the method, blocks or elements identified, but that

such blocks or elements do not comprise an exclusive

list and a method or apparatus may contain additional

blocks or elements.



It will be understood that the above description is

given by way of example only and that various modifi

cations may be made by those skilled in the art. The

above specification, examples and data provide a com

plete description of the structure and use of exempla

ry embodiments. Although various embodiments have been

described above with a certain degree of particulari

ty, or with reference to one or more individual embod-

iments, those skilled in the art could make numerous

alterations to the disclosed embodiments without de

parting from the spirit or scope of this specifica

tion.



CLAIMS

1 . A device, comprising:

a detector configured to detect a charging current of

a battery of an electrical device and to determine

charging current values in relation to the charging

current ;

a switch configured to connect and disconnect the

charging;

a controller configured to detect a maximum value of

the charging current values;

after detecting the maximum value, the controller is

further configured to detect a threshold current value

of the charging current values;

after detecting the threshold current value, the con

troller is configured to detect a change of subsequent

values of the charging current values, and based on

the change to detect whether the change exceeds a

threshold change value;

after detecting the exceeding of the threshold change

value, the controller is further configured to control

the switch for disconnecting the charging.

2 . The device of claim 1 , wherein the controller is

configured to detect the maximum value so that a new

value is saved each time a maximum value which is

higher than the previous value is detected;

the controller is configured to proceed to detecting

the threshold current value if:

a minute average of the detected charging

current value is smaller than the maximum value; and

a predetermined time has passed from detect

ing the latest maximum value.

3 . The device of any preceding claim, wherein if the

controller detects that the maximum value is below a



general threshold value within a period of time, the

controller is configured to directly control the

switch for disconnecting the charging.

. The device of any preceding claim, wherein the

threshold current value is between 25% to 75% of the

maximum value.

5 . The device of claim 4 , wherein the threshold cur-

rent value is 50% of the maximum current value.

6 . The device of any preceding claim, wherein the con

troller is configured to detect the change so that at

least two subsequent charging current values are de-

tected, and the two subsequent charging current values

are compared to each other; and

wherein the change exceeds the threshold change value

if the latest value of the subsequent values is cer

tain amount smaller than the previous value of the

subsequent values; and the controller has performed

detection for a predetermined time.

7 . The device of any preceding claim, wherein the con

troller is configured to detect the change so that

three subsequent charging current values are detected,

the centremost value of the three values is deleted

and the outermost values of the three values are com

pared to each other; and

wherein the change exceeds the threshold change value

if a difference between the outmost values exceed a

certain amount; and the controller has performed de

tection for a predetermined time.

8 . The device of any preceding claim, wherein the con-

troller is configured to control the switch for dis

connecting the charging so that the charging current



is switched off from a low voltage end between the de

vice and the battery.

9 . The device of any preceding claim, wherein the con-

troller is configured to control the switch for dis

connecting the charging so that the charging current

is switched off from a high voltage end between mains

electricity and the device.

10. The device of claims 8 or 9 , wherein after con

trolling the switch for disconnecting the charging,

the controller is further configured to shut down the

device after a predetermined time has lapsed.

11. The device of any preceding claim, wherein after

controlling the switch for disconnecting the charging,

the controller is further configured to switch illumi

nation of the device on.

12. The device of claim 1 , wherein the detector is

configured to detect the charging current value based

on

filtering measurements of the charging current taking

place within one second;

storing charging current values per each second;

averaging the stored charging current values per one

minute, wherein the averaged charging current value

establishes said charging current value.

13. A charger, comprising the device according to any

preceding claim, configured to charge the battery of

the electrical device.

14. A method, comprising:



detecting a charging current of a battery of an elec

trical device;

determining charging current values in relation to the

charging current;

detecting a maximum value of the charging current val

ues;

after detecting the maximum value, detecting a thresh

old current value of the charging current values;

after detecting the threshold current value, detecting

a change of subsequent values of the charging current

values, and

based on the change detecting whether the change ex

ceeds a threshold change value;

after detecting the exceeding of the threshold change

value, controlling the switch for disconnecting the

charging .

15. A computer program, comprising a program code con

figured to perform the steps of the method of claim 14

when executed by a computer.
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