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CHARGING METHOD AND CHARGING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a charging system and a charging
method, particularly a charging method and a charging system for charging a storage
battery that capacity degradation is accelerated more when a state of charge becomes

higher.

2. Description of the Related Art

[0002] Some storage batteries such as lithium-ion batteries may undergo
accelerated capacity degradation when they are stored in fully charged states.
Lithium-ion batteries are installed in hybrid vehicles and electric vehicles, and the like.
In these cases, acceleration of capacity degradation may impact distance-to-empty, etc.

[0003] Japanese Patent Application Publication No. 2009-118652 discloses a
charging technology for such an in-vehicle battery. This technology includes a
communication relay equipment for communicably connecting an electric vehicle with an
electric power server provided in a consumer’s house so that the battery can be charged at
a lower electricity price in the consumer’s house in which the battery of the electric
vehicle is charged. The electric power server includes, a database that stores
information such as the electricity price for each time zone in the electricity-billing plan
in a contract for each consumer’s house H, and a database that stores charging
characteristics of each battery. In this technology, when the electric power server
receives a charge completion time and consumer’s house identification information from
an electric vehicle 2 via a communication relay equipment 4, a charging start time is
calculated such that charge is completed by a charge completion designated time and the
electricity price for the charging is saved on the basis of the billing plan in the contract

for the consumer’s house.
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[0004] However, the technology disclosed in Japanese Patent Application
Publication No. 2009-118652 has a problem that since the battery is kept in a fully
charged state between the time at which the charging is completed and the charge

completion designated time, degradation of the storage battery is accelerated.

SUMMARY OF THE INVENTION

[0005] The present invention provides a charging system that is fully charged
when a storage battery is to be used and that is capable of hindering capacity degradation
of the storage battery.

[0006] A first aspect of the present invention provides a charging method
including: a step of inputting use start date-and-time of electric power charged in a
storage battery by an inputting means; a first charging controlling step of controlling
charging to the storage battery by a controlling means so that the storage battery is
charged to a predetermined first state of charge; and a second charging controlling step of
controlling charging to the storage battery by the controlling means so that charging to a
predetermined second state of charge higher than the first state of charge is completed by
the use start date-and-time that are input in the inputting step.

[0007]  According to the above aspect, charging to the storage battery is
controlled so that the charging to the first state of charge is conducted and thereafter the
charging to the second state is completed by the use start date-and-time. Accordingly,
the time period during which the battery is kept in the fully charged state can be reduced,
and capacity degradation of the storage battery can be thereby hindered. Further,
duration of an empty state of the storage battery causes an inactive state and accelerates
degradation. However, the storage battery is temporarily charged to the first state of
charge, thereby activating the storage battery by charging and hindering degradation.
Since charging is completed punctually by the use start date-and-time, the storage battery
can be warmed up, and as a result an active state of the storage battery can be obtained.

[0008] In a case that electricity price necessary for charging differs according to

particular periods or time zones, the charging means may be controlled to conduct
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charging in a period or a time zone in which an electricity price necessary for charging to
the first state of charge can be the lowest on the basis of price information about an
electricity price in each period or time zone.

[0009] Control is made as described above, and the electricity price can be
thereby reduced. Particularly, this method is preferable when the electricity price
necessary for the charging to the first state of charge is higher than the electricity price
necessary for the charging from the first state of charge to the second state of charge.

[0010] The charging method may further include an obtainment step of
obtaining price information by an obtainment means. Accordingly, even if the
information about the electricity price for each period or time zone is sequentially
updated, quick response is possible.

[0011] The controlling means may operate further control so that a charging
start time is determined on the basis of the use start date-and-time and the price
information and the charging to the first state of charge is thereby started.

[0012] The storage battery may be charged to the first state of charge that
hinders capacity degradation of the storage battery and that enables predetermined long
period storage.

[0013] The storage battery may be charged to the second state of charge that
accelerates capacity degradation of the storage battery more than in the first state of
charge and that enables predetermined short period storage or only short period storage.

[0014] The charging method may further include a discharging step of
discharging electric power charged in the storage battery to the first state of charge by a
discharging means in a case that a predetermined period passes after the use start
date-and-time although the storage battery is not used.

[0015] In other words, for example, in a case that a user does not use the storage
battery due to his/her circumstances although the storage battery has been charged,
capacity degradation is accelerated. However, the electric power is discharged, thereby
hindering capacity degradation in such a case.

[0016]  The charging method may further include a detection step of detecting
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by a detection means whether a state of charge of the storage battery has become the first
state of charge and detecting whether the state of charge has become the second state of
charge. The controlling step may obtain a detection result by the detection means and
thereby control the charging means in response to the detection result.

[0017] As described above, the detection means is provided, so that the capacity
of the storage battery can be accurately known.

[0018] A second aspect of the present invention provides a charging system
including: a charging means for charging a storage battery; an inputting means for
inputting use start date-and-time of electric power charged in the storage battery; and a
control means for controlling the charging means to charge the storage battery to a
predetermined first state of charge and for controlling the charging means to complete
charging to a predetermined second state of charge higher than the first state of charge by
the use start date-and-time that are input by the inputting means.

[0019] According to the aspect, the storage battery is charged by the charging
means, and the use start date-and-time of the electric power charged in the storage battery
are input by the inputting means.

[0020] Further, the control means controls the charging means to charge the
storage battery to the predetermined first state of charge and to complete the charging to
the predetermined second state of charge higher than the first state of charge by the use
start date-and-time that are input by the inputting means. In other words, the control
means operates control so that the charging to the first state of charge is conducted and
the charging to the second state is subsequently completed by the use start date-and-time.
Accordingly, the time period during which the battery is kept in the fully charged state
can be reduced. As a result, capacity degradation of the storage battery can be hindered.
Further, duration of an empty state of the storage battery causes an inactive state and
accelerates degradation. However, the storage battery is temporarily charged to the first
state of charge, thereby activating the storage battery by charging and hindering
degradation. Since charging is completed punctually by the use start date-and-time, the

storage battery can be warmed up, and as a result an active state of the storage battery can
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be obtained.

[0021] In a case that an electricity price necessary for charging differs according
to particular periods or time zones, the control means may control the charging means to
charge the storage‘ battery in a period or a time zone in which an electricity price
necessary for charging to the first state of charge is the lowest on the basis of price
information about an electricity price in each period or time zone.

[0022] Control is made as described above, and the electricity price can be
thereby reduced. Particularly, this system is preferable when the electricity price

necessary for the charging to the first state of charge is higher than the electricity price

.necessary for the charging from the first state of charge to the second state of charge.

[0023] In such a case, the charging system may further include an obtainment
means for obtaining price information. Accordingly, even if the information about the
electricity price for each period or time zone is sequentially updated, quick response is
possible.

[0024]  The control means may operates further control so that a 'charging start
time for charging to the first state of charge is determined on the basis of the use start
date-and-time and the price information and the charging to the first state of charge is
thereby started.

[0025]  The control means may conduct charging to the first state of charge that
is a predetermined state of charge that hinders capacity degradation of the storage battery
and that enables long period storage. The control means may conduct charging to the
second state of charge that accelerates capacity degradation of the storage battery more
than at the first state of charge and that enables predetermined short period storage or
only short period storage.

[0026] The charging system may further include a discharging means for
discharging electric power charged in the storage battery to the first state of charge in a
case that a predetermined period passes after the use start date-and-time although the
storage battery is not used.

[0027] In other words, for example, in a case that a user does not use the storage
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battery due to his/her circumstances although the storage battery has been charged,
capacity degradation is accelerated. However, the electric power is discharged, thereby
hindering capacity degradation in such a case.

[0028] Further, the charging system may further include a detection means for
detecting whether a state of charge of the storage battery has become the first state of
charge and for detecting whether the state of charge has become the second state of
charge. The control means may obtain a detection result and thereby control the
charging means in response to the detection result.

[0029] As described above, the detection means is provided, and the capacity of
the storage battery can be thereby accurately known.

[0030] - The present invention provides an advantage that a charging system is
provided in a fully charged state when a storage battery is used and that capacity

degradation of the storage battery is hindered.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The foregoing and further objects, features and advantages of the
invention will become apparent from the following description of preferred embodiments
with reference to the accompanying drawings, wherein like numerals are used to
represent like elements and wherein:

FIG. 1 shows an exemplary configuration of a charging system;

FIG. 2 shows an exemplary configuration of a charging device;

FIG. 3 shows an example of a UT;

FIG. 4 is a graph representing an outline of a charging method;

FIG. 5 is a flowchart illustrating a process flow of the charging method (first
process flow);

FIG. 6 is a flowchart illustrating a process flow of the charging method (second
process flow); and

FIG. 7 is a flowchart illustrating a process flow of a discharging method.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] An embodiment of the present invention will be described hereinafter in
detail with reference to drawings.

[0033] FIG. 1 shows a configuration including a charging system in accordance
with the present invention. The drawing shows a utility pole 5, electric wires 7 and 9, a
building 30, a solar cell 12, a charging device 10, a power supply connector 14, and a
vehicle 20.

[0034] Among those, the utility pole 5 supplies electric power from a power
system. The electric power is supplied to the building 30 through the electric wire 7 and
particularly supplied to the charging device 10 in this embodiment. The solar cell 12
converts light energy into electric power, and the electric power is supplied to the
charging device 10 through the electric wire 9. The power supply connector 14 supplies
electric power to the vehicle 20. The charging device 10 controls charging to a storage
battery 24 provided in the vehicle 20. Details about the charging device 10 will be
described later.

[0035]  The vehicle 20 further has a power receiving connector 60, the storage
battery 24, a control device 22, and a Ul (user interface) 19. The power receiving
connector 60 is connected to the power supply connector 14 and supplies electric power
that is supplied from the power supply connector 14 to the vehicle. Electric power
supplied from the power receiving connector 60 is supplied to the control device 22, the
storage battery 24, and the UI 19.

[0036]) The control device 22 is configured with a CPU (central processing unit),
a RAM (random access memory), and a ROM (read only memory), and so forth, which
are all not shown. The control device 22 detects a state of charge of the storage battery
24 and controls the UI 19. The storage battery 24 is, for example, a lithium-ion battery
and has the property that capacity degradation is accelerated more when the state of
charge becomes higher. The UI 19 is used for inputting a use start date-and-time of the

storage battery 24 and has functions similar to a UI of the charging device 10, which will
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be described later. Among those configuring portions, the charging device 10, the

control device 22, the UI 19, the storage battery 24, parts that supply electric power to the
charging device 10, and parts that are electrically connected to enable charging from the
charging device 10 to the storage battery 24 are included in the configuration of the
charging system. .

[0037] Next, a configuration of the charging device 10 will be described with
reference to FIG. 2. The charging device 10 includes a battery 32, a control device 16,
the Ul 19, and a relay 15. As described above, the charging device 10 is supplied with
electric power from the utility pole 5 and the solar cell 12. The supplied electric power ’
is supplied to the power supply connector 14, the control device 16, and the Ul 19 via the
battery 32 and the relay 15.

[0038] Among those, the battery 32 is used for temporarily storing the supplied
power and is charged by use of midnight power service whose price is generally low.
The control device 16 is configured with a CPU, a RAM, a ROM, and so forth, which are
all not shown. The control device 16 controls the charging device 10 such that the
storage battery 24 is charged to a predetermined first state of charge (SOC 2 which will
be described later) and charging to a second state of charge (SOC 1 which will be
described later) higher than the first state of charge is completed by the use start
date-and-time. Further, for example, in a case that a time period between the point at
which the use start date-and-time are input and the use start date-and-time is longer than
the time period during which the storage battery is charged to the second state of charge,
the control device 16 controls the charging device 10 for charging the storage battery to
complete the charging to the second state of charge by the use start date-and-time. The
second state of charge will be described later. '

[0039] The UI 19 is used for inputting the use start date-and-time of the storage
battery 24, similarly to the above-described UI provided in the vehicle 20. In this
embodiment, the Ul may be provided in either one of the charging device 10 or the
vehicle 20. In FIG. 2, although the UI 19 is provided inside the charging device 10, the

Ul may be provided outside if the UI is capable of communicating with the control
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device 16.

[0040]  The relay 15 is a switch for enabling and disabling power supply to the
power supply connector 14 and is controlled by the control device 16.

[0041] Next, an example of the UI 19 will be described with reference to FIG. 3.
As shown in the drawing, the UI 19 includes use start date-and-time display frames 50
and keys 52. The drawing shows that 9:20 a.m., May 10th, 2010 is the use start
date-and-time. The keys 52 are used by a user to set the use start date-and-time and
acceptable as long as the use start date-and-time can be set the key 52 are for example a
numeric keypad or arrow keys for up, down, left, and right.

[0042] Next, an outline of a charging method in accordance with this
embodiment that is carried out with the above-described configuration will be described
with reference to FIG. 4.

[0043] Vertical axis of the graph in FIG. 4 represents the state of charge of the
storage battery 24 and an electric power amount for charging, and the horizontal axis
represents the time. The solid line represents the state of charge, and the broken line
represents the electric power amount. SOC 1 denotes the above-described second state
of charge, which is the state of charge in the fully charged state. According to vehicle
types, there are cases that chargeable amount is intentionally limited to approximately
80% of the fully charged state. In those cases, SOC 1 is 80% of the fully charged state.
In the fully charged state, electric power storage accelerates capacity degradation, and
electric power can be stored for a predetermined short period, but only the short period
storage is possible.

[0044] On the other hand, SOC 2 denotes the above-described first state of
charge, which hinders capacity degradation compared to the storage at SOC 1 and
enables longer storage than SOC 1. An example of SOC 2 is an approximately 80%
state of charge with respect to the fully charged state. In a case that SOC 1 is the 80%
state of charge, SOC 2 may be a further lower state of charge. -

[0045]  The graph illustrates a case that the vehicle 20 first travels and returns to

the building 30 and the user thereafter sets the use start date-and-time. The drawing
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shows a case that the time period between the point at which the use start date-and-time
are input and the use start date-and-time is longer than time period necessary for charging
the storage battery 24 to SOC 1.

[0046] In this embodiment, the control devices 16 and 22 control the charging
device 10 in advance to charge the storage battery 24 to SOC 2 lower than SOC 1 (first
charging), and subsequently control the charging device 10 to complete charging to SOC
1 by the use start date-and-time (second charging). As described above, the charging is
completed punctually by the use start date-and-time. Accordingly, duration of the state
in which the charging to the storage battery 24 has been completed can be reduced to a
minimum, thereby hindering capacity degradation of the storage battery 24. Further,
duration of an empty state of the storage battery causes an inactive state and accelerates
degradation. However, the storage battery is temporarily charged to SOC 2, thereby
activating the storage battery by charging and thus hindering degradation. Since
charging is completed punctually by the use start date-and-time, the storage battery can
be warmed up, and as a result an active state of the storage battery can be obtained.

[0047] In the following descriptions, the control devices 16 and 22 are denoted
as the control device 16 for convenience. Howe\}er, in the case that the control device
22 carries out a process different from that of the control device 16, the control device
will be referred to as the control device 22.

[0048] In this embodiment, in a case that the time period between the point at
which the use start date-and-time are input by the UI 19 and the use start date-and-time is
longer than the time period during which the storage battery 24 is charged to SOC 1, the
control device 16 controls the charging device 10 for charging the storage battery 24 to
complete the charging to SOC 1 by the use start date-and-time.

[0049] In the same drawing, charging is started immediately after the use start
date-and-time is input. However, in a case that an electricity price necessary for
charging differs according to periods or time zones, the ROM stores an electricity price in
each period or evach time zone, and the charging device 10 is thereby controlled to

conduct charging in a period or a time zone during which the electricity price necessary
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for previously charging to SOC 2 can be the lowest. Further, in a case that a
communication interface for obtaining information about the electricity price for each
period or each time zone from an electric power company, or the like is provided, the
information about electricity prices may be obtained by the communication interface.

[0050]  For example, if the first charging needs 3 hours, the second charging
needs 1 hour, the point at which the use start date-and-time (for example, 9:00 a.m., May
10th) are input is 3:00 p.m., May 9th, and if the electricity price is the lowest from 0 a.m.
to 4 a.m., the first charging is conducted between 0 a.m. and 4 a.m.

[0051] Detections by the control device 16 about whether the state of charge of
the storage battery 24 has become SOC 1 and whether the state of charge has become
SOC 2 can be carried out by the following two exemplary detection methods.

[0052] In a first detection method, the control device 16 communicates with the
control device 22 of the vehicle 20 for detecting the state of charge of the storage battery
24, thereby detecting the state of charge of the storage battery 24. In this case, the
control device 16 needs a communication interface for communicating with the control
device 22.

[0053] In a second detection method, in the case that an electric power amount
charged to the storage battery 24 is controlled by the control device 22 of the vehicle 20,
the state of charge can be detected by monitoring the electric power amount.
Specifically, in a case that a first electric powér supply is conducted via the control
device 16, the control device 22 reduces the electric power amount as shown in FIG. 4
when SOC 2 is achieved. This reduction can be easily detected if the control device 16
monitors the electric power amount. Accordingly, the control device 16 can detect that
the state of charge of the storage battery 24 has become SOC 2. Similarly, the electric
power amount is reduced as shown in FIG. 4 when the second charging is finished, and
the control device 16 thus can detect that the state of charge has become SOC 1.

[0054] In response to the detection results obtained in such a manner, the
control device 16 may control the charging device 10.

[0055]  The process of the above-described charging method will be described in
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detail with reference to flowcharts. First, a process flow of the charging method (first
process flow) will be described with reference to FIG. 5. The flowchart of FIG. 5
illustrates the process flow executed by the control device 22.

[0056] First, in step 101, a user uses the Ul 19 to input the use start
date-and-time (hereinafter simply referred to as “start date-and-time™). At this point, the
input date-and-time is obtained in step 102. In step 103, the state of charge of the
storage battery 24 is detected.

[0057] Next, in step 104, a time period for achieving SOC 1 is calculated from
the detected present state of charge. In next step 105, a determination is made whether
the time period T is shorter than the time period that is the result of subtraction of the
input date-and-time from the start date-and-time. In other words, a determination is
made whether the time period between the point at which the use start date-and-time are
input and the use start date-and-time is longer than the time period necessary for charging
the storage battery 24 to SOC 1.

[0058] In this step 105, if the determination is YES, that is, the time period
between the point at which the use start date-and-time are input and the use start
date-and-time is longer than the time period necessary for charging the storage battery 24
to SOC 1, the process goes to step 106. If the determination is NO, the process goes to
step 112, and charging is immediately started.

[0059] In step 106, a charging start time is set. Specifically, a time T1 at which
SOC 1 is achieved and a time T2 at which SOC 2 is achieved are set. Describing more
specifically with the above-described example, if the first charging needs 3 hours, the
second charging needs 1 hour, the time at which the use start date-and-time (for example,
9:00 a.m., May 10th) are input is 3:00 p.m., May 9th, and if the electricity price is the
lowest from 0 a.m. to 4 a.m., T2 is set to 0:00 a.m. (or 1:00 a.m.) and T1 is set to 8:00
a.m.

[0060] In step 107, a determination is made whether T2 has come. If T2 has
come, charging is started in step 108, the charging goes on until it is determined that the

state of charge has become SOC 2 in step 109. When it is determined that the state of
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charge has reached SOC 2, the charging is finished in step 110.

[0061] In step 111, a determination is made whether T1 has come. If T1 has
come, charging is started in step 112, and the charging goes on until it is determined that
the state of charge has become SOC 1 in step 113.  When it is determined that the state
of charge has reached SOC 1, the charging is finished in step 114.

[0062] Next, a process flow of the charging method (second process flow) in
which the control device 16 operates control will be described with reference to the
flowchart of FIG. 6. Steps in the flowchart of FIG. 6 that are different from the process
in the flowchart of FIG. 5 are steps 203, 208, 210, 212, and 214. Descriptions will be
made only about these steps.

[0063] In step 203 for detecting the state of charge, the control device 16
obtains the state of charge that is detected by the control device 22. In steps 208 and
212 for turning the relay on and steps 210 and 214, the relay 15 is controlled, and electric
power supply to the storage battery is thereby enabled or disabled. Detections of SOC 1 -
and SOC 2 are carried out by the above-described second detection method.

[0064] Next, with reference to the flowchart of FIG. 7, descriptions will be made
about a process flow of discharging electric power stored in the storage battery in the
case that the storage battery is not used although a predetermined period passes after the
use start date-and-time. This process can be executed by either one of the control
devices 16 or 22.

[0065] If it is determined that the start date-and-time have come in step 301, a
timer is set in step 302. This timer is used for counting the predetermined period. In
step 303, a determination is made whether the storage battery has been used. For the
control device 16, the determination of the storage battery use may be made when the
control device 22 notifies that a vehicle switch has been turned on by the user or when
the power supply connector 14 is removed from the power receiving connector 60. On
the other hand, for the control device 22, since it is installed in the vehicle 20, the
determination can be made based on the vehicle state.

[0066]  If the determination is YES in this step 303, the process ends. On the
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other hand, if the determination is NO, a determination is made whether a time-out has
occurred with respect to the timer in step 302. If the determination is NO in step 304,
the process returns to step 303. On the other hand, if the determination is YES, the
electric power is discharged in step 305, and the process ends. Discharging the electric
power to SOC 2 hinders capacity degradation and also shortens the period for charging to
SOC 1.

[0067] There may be various discharging methods such as operating an air
conditioner of the vehicle 20 and returning electric power to the building 30 to charge the
battery 32.

[0068] The process flow illustrated by each of the flowcharts (FIG. 5, 6, and 7)
in the above-described embodiment is an example and may be appropriately modified
without departing from the scope of the gist of the present invention. In this embodiment,
although the descriptions are made with “use start date-and-time”, “use start date” may
be used instead. In such a case, if a time of a predetermined use start date at which the

fully charged state is achieved is previously set, the above-described embodiment is can

be used without a change.
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CLAIMS (PCT)

1. A charging method characterized by comprising:

inputting use start date-and-time of electric power charged in a storage battery;

controlling charging to the storage battery so that the storage battery is charged to a
predetermined first state of charge; and

controlling charging to the storage battery so that charging to a predetermined
second state of charge higher than the first state of charge is completed by the use start

date-and-time.

2. The charging method according to claim 1, wherein in a case that an electricity
price necessary for charging differs according to particular periods or time zones, when
the charge to the first state of charge is conducted, the charging is controlled to be
conducted in a period or a time zone in which an electricity price necessary for charging
to the first state of charge is the lowest on the basis of price information about an

electricity price in each period or time zone.

3. The charging method according to claim 2, further comprising obtaining the price

information.

4. The charging method according to claim 2 or 3, wherein when the charging to the
first state of charge is conducted, a charging start time is determined on the basis of the
use start date-and-time and the price information, and then the charging to the first state

of charge is started.

5. The charging method according to any one of claims 1 to 4, wherein the storage
battery is charged to the first state of charge that hinders capacity degradation of the

storage battery and that enables predetermined long period storage.
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6. The charging method according to any one of claims 1 to 5, wherein the storage
battery is charged to the second state of charge that accelerates capacity degradation of
the storage battery more than the first state of charge and that enables predetermined

short period storage or only short period storage.

7. The charging method according to claim 5 or 6, further comprising discharging
electric power charged in the storage battery to the first state of charge in a case that a
predetermined period passes after the use start date-and-time although the storage battery

is not used.

8. The charging method according to any one of claims 1 to 7, further comprising
detecting whether a state of charge of the storage battery has become the first state of
charge and detecting whether the state of charge has become the second state of charge,

wherein charging to the storage battery is controlled in response to the detection resuit.

9. A charging system comprising:

charging means for charging a storage battery;

inputting means for inputting use start date-and-time of electric power charged in
the storage battery; and

control means for controlling the charging means to charge the storage battery to a
predetermined first state of charge and for controlling the charging means to complete
charging to a predetermined second state of charge higher than the first state of charge by

the use start date-and-time that are input by the inputting means.

10. The charging system according to claim 9, wherein in a case that an electricity
price necessary for charging differs according to particular periods or time zones, the
control means controls the charging means to charge the storage battery in a period or a
time zone in which an electricity price necessary for charging to the first state of charge

is the lowest on the basis of price information about an electricity price in each period or



WO 2012/017298 PCT/IB2011/001808
17

time zone.

11. The charging system according to claim 9 or 10, further comprising

obtainment means for obtaining the price information.

12. The charging system according to claim 10 or 11, wherein the control means
operates control so that a charging start time for charging to the first state of charge is
determined on the basis of the use start date-and-time and the price information and the

charging to the first state of charge is thereby started.

13. The charging system according to any one of claims 9 to 12, wherein the control
means conducts charging to the first state of charge that is a predetermined state of
charge that hinders capacity degradation of the storage battery and enables long period

storage.

14. The charging system according to any one of claims 9 to 13, wherein the control
means conducts charging to the second state of charge that accelerates capacity
degradation of the storage battery more than the first state of charge and that enables

predetermined short period storage or only short period storage.

15. The charging system according to claim 13 or 14, further comprising
discharging means for discharging electric power charged in the storage battery to the
first state of charge in a case that a predetermined period passes after the use start

date-and-time although the storage battery is not used.

16. The charging system according to any one of claims 9 to 15, further comprising
detection means for detecting whether a state of charge of the storage battery has become
the first state of charge and for detecting whether the state of charge has become the

second state of charge, wherein the control means obtains a detection result and thereby
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controls the charging means in response to the detection result.

17. A charging system comprising:
a charging unit that charges a storage battery;
an inputting unit that inputs use start date-and-time of electric power charged in the
storage battery; and
a control unit that controls the charging unit to charge the storage battery to a
predetermined first state of charge and for controlling the charging unit to complete
charging to a predetermined second state of charge higher than the first state of charge by

the use start date-and-time that are input by the inputting unit.
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FIG.5
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FIG.6
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FIG. 7
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