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(54) ELECTRIC POWER SUPPLY SYSTEM

(57) There is provided a power supply system in
which a user can easily determine an optimum method
of consuming power obtained by discharging a power
storage portion. The power supply system (1) includes:
a power storage portion (11) that supplies a power by
discharge; a dischargeable time prediction portion (55)
that predicts, when a power is supplied to a predeter-
mined load among a plurality of loads included in the load

portion (31), a dischargeable time that is a time period in
which the power storage portion (11) can perform dis-
charge; and a notification portion (70) that notifies a user
of the dischargeable time predicted by the dischargeable
time prediction portion (55). The dischargeable time pre-
diction portion (55) predicts a plurality of dischargeable
times in which combinations of loads receiving power
supply are different and the notification portion (70) no-
tifies the dischargeable times.
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Description

Technical Field

[0001] The present invention relates to a power supply system that supplies electric power.

Background Art

[0002] In recent years, the capacity of storage batteries has been greatly increased, and the utilization of storage
batteries for the storage of power consumed in homes, stores, building and the like has been examined. In such storage
batteries, power is previously stored, and thus the power can be discharged at any time (that is, the power can be
supplied). Hence, for example, when system power (power supplied from an electric power company; the same is true
in the following description) consumed in, for example, a home, a store or the like is instantaneously increased, the
power is supplied by discharge of a storage battery, and can be utilized to reduce the instantaneous consumption of the
system power. A storage battery can also be utilized as an emergency power supply source, for example, when the
supply of the system power to a home, a store or the like is stopped due to a disaster or the like.
[0003] Incidentally, a storage battery cannot discharge power beyond the amount of power stored previously in the
storage battery. Hence, when a user discharges a storage battery, it is possible that the storage battery cannot discharge
power beyond the expected time.
[0004] Hence, for example, patent document 1 discloses a power supply system that predicts, based on a voltage
value of a storage battery being discharged, a time in which the storage battery can discharge power, and that displays
it. In particular, in this power supply system, based on a time required to reduce the voltage value only by a predetermined
magnitude, a method of predicting the time in which the storage battery can discharge power is modified, and thus the
time in which the storage battery can discharge power is accurately predicted.

Related Art Document

Patent Document

[0005]

Patent document 1: JP-A-2005-37232

Summary of the Invention

Problems to be Solved by the Invention

[0006] With the power supply system proposed in patent document 1, the user can grasp the time in which the storage
battery can discharge power. However, even when the user can grasp the time in which the storage battery can discharge
power, it is difficult for the user to determine, based on it, an optimum method of consuming power (for example, whether
or not the use of various devices (loads) such as an illumination device and an air conditioner is allowed). The optimization
of the method of consuming power as described above is necessary when the storage battery is required to be efficiently
discharged to supply power, for example, when the system power cannot be used due to a disaster or the like and the
storage battery is not expected to be sufficiently charged.
[0007] The present invention has an object to provide a power supply system in which a user can easily determine
an optimum method of consuming power obtained by discharging a power storage portion.

Means for Solving the Problem

[0008] To achieve the above object, according to the present invention, there is provided a power supply system that
supplies a power to a load, the power supply system including: a power storage portion that supplies a power by discharge;
a dischargeable time prediction portion that predicts, when a power is supplied to a predetermined load, a time period
in which the power storage portion can perform discharge; and a notification portion that notifies a user of the dischargeable
time predicted by the dischargeable time prediction portion, in which a plurality of the loads are present, the dischargeable
time prediction portion predicts a plurality of the dischargeable times in which combinations of loads receiving power
supply are different and the notification portion notifies the dischargeable times.
[0009] Preferably, the power supply system configured as described above further includes: a remaining capacity
measurement portion that measures an amount of power stored in the power storage portion; and a load demand amount
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prediction portion that predicts an amount of power supplied to the load, in which the dischargeable time prediction
portion predicts the dischargeable time based on the amount of power measured by the remaining capacity measurement
portion and the amount of power predicted by the load demand amount prediction portion.
[0010] In this configuration, the dischargeable time prediction portion can accurately predict the dischargeable time.
The dischargeable time prediction portion may predict the dischargeable time by dividing the amount of power measured
with the remaining capacity measurement portion by the amount of power predicted with the load demand amount
prediction portion.
[0011] Preferably, the power supply system configured as described above further includes: a load measurement
portion that measures the power or a current supplied to the load; and a database that records information on the power
or the current measured by the load measurement portion, in which the load demand amount prediction portion predicts
the amount of power supplied to the load based on at least one of the power or the current measured by the load
measurement portion and the information, recorded in the database, on the power or the current supplied to the load.
[0012] In this configuration, the load demand amount prediction portion can accurately predict the amount of power
supplied to the load. When the load demand amount prediction portion predicts the amount of power supplied to the
load based on the information, recorded in the database, on the power or the current supplied to the load., information
on the power or the current measured by the load measurement portion under the same conditions as at the time of the
prediction may be selectively used.
[0013] Preferably, the power supply system configured as described above further includes: a power generation portion
that supplies a power by power generation; and a power generation amount prediction portion that predicts an amount
of power supplied by the power generation portion, in which the dischargeable time prediction portion predicts the
dischargeable time based on the amount of power measured by the remaining capacity measurement portion, the amount
of power predicted by the power generation amount prediction portion and the amount of power predicted by the load
demand amount prediction portion.
[0014] In this configuration, the dischargeable time prediction portion predicts the dischargeable time of the power
storage portion in consideration of the amount of power supplied by the power generation portion. Hence, the discharge-
able time prediction portion can accurately predict the dischargeable time. The dischargeable time prediction portion
may predict the dischargeable time by dividing, by the amount of power predicted with the load demand amount prediction
portion, what is obtained by adding the amount of power predicted with the power generation amount prediction portion
to the amount of power measured with the remaining capacity measurement portion.
[0015] Preferably, the power supply system configured as described above further includes: a power generation
measurement portion that measures the power or a current supplied by the power generation portion; and a database
that records information on the power or the current measured by the power generation measurement portion, in which
the power generation amount prediction portion predicts the amount of power supplied by the power generation portion
based on at least one of the power or the current measured by the power generation measurement portion and the
information, recorded in the database, on the power or the current supplied by the power generation portion.
[0016] In this configuration, the power generation measurement portion can accurately predict the amount of power
supplied by the power generation portion. When the power generation measurement portion predicts the amount of
power supplied by the power generation portion based on the information, recorded in the database, on the power or
the current supplied by the power generation portion, information on the power or the current measured by the power
generation measurement portion under the same conditions as at the time of the prediction may be selectively used.
[0017] Preferably, in the power supply system configured as described above, a system power supplied from an electric
power company can be supplied to the power supply system, a power generation portion that supplies a power by power
generation is further included, and, when the supply of the system power is stopped, at least one of a power supplied
by discharge of the power storage portion and a power supplied by power generation with the power generation portion
is supplied to the load.
[0018] In this configuration, when the system power cannot be used and power cannot be expected to be sufficiently
stored in the power storage portion at the time of a disaster or the like where the supply of the system power is stopped,
it is possible to efficiently discharge the power storage portion and to supply power.

Effects of the Invention

[0019] In the configuration of the present invention, the user is notified of the dischargeable times by the notification
portion, and thus the user can easily grasp how long the power storage portion is discharged to supply power when
power is supplied to a specific load. Hence, the user can easily determine the optimum method of consuming power
obtained by discharging the power storage portion.
[0020] The significance and effects of the present invention will be more obvious from the description of an embodiment
indicated below. However, the embodiment below is simply one embodiment of the present invention; the present
invention and the significance of the terms of constituent requirements are not limited to what is described in the em-



EP 2 571 138 A1

4

5

10

15

20

25

30

35

40

45

50

55

bodiment below.

Brief Description of Drawings

[0021]

[Fig. 1] A block diagram showing an example of the configuration of a power supply system according to an em-
bodiment of the present invention;
[Fig. 2] A block diagram showing the main portions of the power supply system shown in Fig. 1;
[Fig. 3] A graph illustrating a method of predicting a power generation amount;
[Fig. 4] A graph illustrating a method of predicting a load demand amount
[Fig. 5] A graph showing an example of a load pattern that can be selected;
[Fig. 6] A diagram showing an example of notification (an example of display) by a notification portion when the load
patterns shown in Fig. 5 can be selected;
[Fig. 7] A control flow of a control portion according to a variation of the present invention; and
[Fig. 8] A block diagram showing an example of the configuration of a power supply system according to a variation
of the present invention.

Description of Embodiments

[0022] A power supply system according to an embodiment of the present invention will be described below with
reference to drawings.

<<Configuration of the power supply system>>

[0023] An example, of the configuration of the power supply system according to the embodiment of the present
invention will first be described with reference to the drawings. Fig. 1 is a block diagram showing the example of the
configuration of the power supply system according to the embodiment of the present invention. In the figure, solid line
arrows connecting the blocks of the figure represent the exchange of power and broken line arrows represent the
exchange of information.
[0024] The power supply system 1 shown in Fig. 1 includes: a power storage related portion 10 that includes a power
storage portion 11 Which stores supplied power and which supplies the power by discharge; a solar power generation
portion 20 that supplies power by solar power generation; a load related portion 30 that includes a load portion 31 which
consumes power; a power conditioner (hereinafter referred to as a powercon) 40 that adjusts the exchange of power;
a control portion 50 that controls the operations of individual portions; a database 60 that records various types of
information which can be acquired by the control portion 50; and a notification portion 70 that is controlled by the control
portion 50 and that provides a notification to a user.
[0025] The power storage related portion 10 includes: the power storage portion 11; a charge/discharge adjustment
portion 12 that charges and discharges the power storage portion. 11; a charge/discharge measurement portion 13 that
measures a power or a current stored in the power storage portion 11 and a power or a current discharged from the
power storage portion 11; a remaining capacity measurement portion 14 that measures the amount of power stored in
the power storage portion 11; a temperature measurement portion 15 that measures the temperature of a space (here-
inafter referred to as a power storage portion installation space) where the power storage portion 11 is installed; and a
temperature adjustment portion 16 that adjusts the temperature of the power storage portion installation space.
[0026] The power storage portion 11 is formed with, for example, a large capacity storage battery and is charged and
discharged by the charge/discharge adjustment portion 12. The charge/discharge measurement portion 13 measures,
for example, the amount of power or the amount of current stored in the power storage portion 11 per unit time (for
example, one minute) and the amount of power or the amount of current discharged from the power storage portion 11
per unit time. The remaining capacity measurement portion 14 has, for example, a table showing the relationship between
the voltage value of the power storage portion 11 and the amount of power stored in the power storage portion 11,
measures the voltage value of the power storage portion 11, references the table and thereby measures the amount of
power stored in the power storage portion 11. For example, with reference to the state of the full charge and the full
discharge of the power storage portion 11, the remaining capacity measurement portion 14 adds (at the time of charge)
or subtracts (at the time of discharge) the integral value of the power or the current measured by the charge/discharge
measurement portion 13, and thereby measures the amount of power stored in the power storage portion 11.
[0027] The temperature measurement portion 15 is formed with a temperature sensor such as a thermistor or a
thermocouple, and measures the temperature of the power storage portion installation space. The power storage portion
installation space may be a space common to all or part of the space within a building such as a store, or may be a
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space separate from the other space within the building or a space outside the building. The temperature adjustment
portion 16 is formed with a device, such as an air-cooled fan or an air conditioner (hereinafter referred to as an aircon),
that can adjust a temperature; the temperature adjustment portion 16 is not limited to a device, such as an air-cooled
fan or an air conditioner (cooling), that decreases the temperature and can include a device, such as an aircon (heating),
a solar heat system or a discharged-heat utilization system, that increases the temperature. The temperature measure-
ment portion 15 may measure, in addition to (instead of) the temperature of the power storage portion installation space,
the temperature of the power storage portion 11. The temperature adjustment portion 16 may adjust, in addition to
(instead of) the temperature of the power storage portion installation space, the temperature of the power storage portion
11.
[0028] Pieces of information (hereinafter referred to as charge/discharge information, remaining capacity information
and temperature information) obtained by measuring the charge/discharge measurement portion 13, the remaining
capacity measurement portion 14 and the temperature measurement portion 15 are input into the control portion 50.
The charge/discharge adjustment portion 12, the charge/discharge measurement portion 13, the remaining capacity
measurement portion 14, the temperature measurement portion 15 and the temperature adjustment portion 16 can be
included in the load portion 31, which will be described later (can consume power).
[0029] The solar power generation portion 20 is formed with, for example, a solar power generation panel that is
installed outdoor, and generates power by converting applied light (sunlight) into power.
[0030] The load related portion 30 includes: the load portion 31; a power distribution portion 32 that supplies, as
necessary, supplied power to the load portion 31; and a load measurement portion 33 that measures a power or a current
which is supplied to loads of the load portion 31.
[0031] The load portion 31 is formed with a plurality of devices (loads) that consume the supplied power. The load
portion 31 can include, for example, an illumination device such as an electric light, an air conditioner, a cooling device
and a heating device and an EV charge device that charges a storage battery (battery) for driving an electric vehicle.
Even the same devices are treated as different loads depending on the aspect of usage. For example, in an illumination
device, night-time illumination and daytime illumination are regarded as different loads. The power distribution portion
32 selectively supplies power (hereinafter referred to as a system power) supplied from an electric power company and
a power supplied from the powercon 40 to the loads of the load portion 31. The load measurement portion 33 measures,
for each load, the amount of power or the amount of current per unit time (for example, one minute) supplied to a plurality
of loads of the load portion 31. One load measurement potion 33 may measure the amount of power or the amount of
current per unit time supplied to the individual loads or a plurality of load measurement portions 33 may measure the
amount of power or the amount currant per unit time supplied to the corresponding loads. The load measurement portion
33 may measure the total of the amounts of power or the amounts of current per unit time supplied to a plurality of (for
example, all) loads or may measure the total of the amounts of power or the amounts of current per unit time supplied
to the loads of a predetermined load group (for example, an illumination device group of devices, such as an electric
light, that convert electric power into light or a power device group, such as an air conditioner, that converts electric
power into power).
[0032] Information (hereinafter referred to as load demand amount information) obtained by measurement with the
load measurement portion 33 is input into the control portion 50. The load measurement portion 33 can be included in
the load portion 31 (can consume power).
[0033] The powercon 40 includes: a solar power generation portion converter 41 that converts an input direct-current
power into a predetermined direct-current power and that outputs it; an inverter 42 that coverts an input alternating-
current power or direct-current power into a predetermined direct-current power or alternating-current power and that
outputs it; a power storage portion converter 43 that converts an input direct-current power into a predetermined direct-
current power and that outputs it; a power generation measurement portion 44 that measures a power or a current
supplied by the power generation with the solar power generation portion 20.
[0034] The solar power generation portion converter 41 converts a direct-current power supplied by the solar power
generation portion 20 into a direct-current power suitable for processing by the inverter 42 or the power storage portion
converter 43, and outputs it. The inverter 42 converts an alternating-current system power input through the power
distribution portion 32 into a direct-current power suitable for processing by the power storage portion converter 43, and
outputs it. The inverter 42 also converts a direct-current power output from the solar power generation portion converter
41 or a direct-current power output from the power storage portion converter 43 into an alternating-current power suitable
for processing by the power distribution portion 32 or the load portion 31, and outputs it to the power distribution portion
32. The power storage portion converter 43 converts a direct-current power output from the solar power generation
portion converter 41 or a direct-current power output from the inverter 42 into a direct-current power suitable for charge
by the power storage portion 11, and outputs it to the power storage portion 11. The power storage portion converter
43 also converts a direct-current power supplied by discharge of the power storage portion 11 into a direct-current power
suitable for processing by the inverter 42, and outputs it. The power generation measurement portion 44 measures the
amount of power or the amount of current per unit time (for example, one minute) that is the direct-current power output
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from the solar power generation portion 20 and input into the solar power generation portion converter 41.
[0035] Information (hereinafter referred to as power generation amount information) obtained by measurement with
the power generation measurement portion 44 is input into the control portion 50. The solar power generation portion
converter 41, the inverter 42, the power storage portion converter 43 and the power generation measurement portion
44 can be included in the load portion 31 (can consume power).
[0036] The control portion 50 includes: a charge/discharge control portion 51 that controls the operation of the
charge/discharge adjustment portion 12; a power generation amount prediction portion 52 that predicts the amount of
power generated by the solar power generation portion 20; a load demand amount prediction portion 53 that predicts
the amount of power consumed by the load portion 31; a temperature control portion 54 that controls the operation of
the temperature adjustment portion 16; and a dischargeable time prediction portion 55 that predicts the dischargeable
time of the power storage portion 11. Part or all of the control portion 50 may be installed into the powercon 40 or may
be installed independently of the powercon 40.
[0037] The control portion 50 records, as necessary, the various types of information) acquired as described above
in the database 60. The control portion 50 reads, as necessary, information recorded in the database 60. The database
60 may be formed such that the database 60 can record each piece of information generated by another power supply
system.
[0038] The charge/discharge control portion 51 controls the charge/discharge adjustment portion 12 based on the
amount of power (hereinafter referred to as a power generation amount) that is predicted by the power generation amount
prediction portion 52 and that is generated by the solar power generation portion 20 and the amount of power (load
demand amount) that is predicted by the load demand amount prediction portion 53 and that is consumed by the load
portion 31. In this way, according to a predetermined policy (for example, a policy for reducing the consumption of the
system, power to decrease an electric power charge), the charge and discharge of the power storage portion 11 are
performed. The power generation amount prediction portion 52 and the load demand amount prediction portion 53 can
reference not only the power generation amount information and the load demand amount information acquired at the
time of the prediction but also information recorded in the database 60 (for example, the power generation amount
information and the load demand amount information acquired and recorded in the past and information obtained by
statistically performing processing (for example, averaging for a predetermined period such as a week or a month) on
them; hereinafter referred to as the past power generation amount information and the past load demand amount
information) (the details of which will be described later).
[0039] Based on, for example, the temperature information, the charge/discharge information and the load demand
amount information, the temperature control portion 54 recognizes the current temperature of or variations in the future
temperature of the power storage portion 11 (in particular, the increase in the temperature), and controls the operation
of the temperature adjustment portion 16. Thus, it is possible to change the temperature of the power storage portion
installation space to a temperature suitable for the operation of the power storage portion 11.
[0040] Based on, for example, the remaining capacity information and the results predicted by the power generation
amount prediction portion 52 and the load demand amount prediction portion 53, the dischargeable time prediction
portion 55 predicts a time in which the power storage portion 11 can discharge power. The dischargeable time prediction
portion 55 inputs information (hereinafter referred to as the dischargeable time information) indicating the predicted time
into the notification portion 70, and makes the notification portion 70 provide a notification of it. For example, the notification
portion 70 displays a character or an image or produces a sound, and thereby notifies the user of the dischargeable
time information (the details of which will be described later).
[0041] The charge/discharge control portion 51, the power generation amount prediction portion 52, the load demand
amount prediction portion 53, the temperature control portion 54, the dischargeable time prediction portion 55, the
database 60 and the notification portion 70 can be included in the load portion 31 (can consume power).
[0042] The configuration of the power supply system 1 shown in Fig. 1 is simply an example; another configuration
may be used. For example, instead of the inverter 42, both a solar power generation portion inverter that converts a
direct-current power output from the solar power generation portion converter 41 into an alternating-current power and
that inputs it into the power distribution portion 32 and a power storage portion converter that converts a direct-current
power output from the power storage portion converter 43 into an alternating-current power and inputs it into the power
distribution portion 32 and that converts an alternating-current power input through the power distribution portion 32 into
a direct-current power and inputs it into the power storage portion converter 43 may be included. Furthermore, instead
of the power storage portion converter, a discharge inverter that converts a direct-currant power output from the power
storage portion converter 43 into an alternating-current power and that inputs it into the power distribution portion 32
and a power storage converter that converts an alternating-current power input through the power distribution portion
32 into a direct-current power and that inputs it into the power storage portion converter 43 may be included.
[0043] The relationship of inclusion of the individual blocks is only used for ease of description; another relationship
may be used instead. For example, the charge/discharge measurement portion 13 and the charge/discharge adjustment
portion 12 may be included in the powercon 40 (may not be included in the power storage related portion 10). Moreover,
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for example, the power storage portion converter 43 may be included in the power storage related portion 10 (may not
be included in the powercon 40). The power generation measurement portion 44 may be included in the side of the solar
power generation portion 20 (may not be included in the powercon 40).
[0044] Although, in the configuration described above, the power supplied by the power storage portion 11 is supplied
to the load portion 31 through the powercon 40 and the power distribution portion 32, the power supplied by the power
storage portion 11 may be directly supplied to the load portion 31 depending on the conditions. As a specific configuration,
for example, a power failure detection portion that detects the stop of the supply of the system power and a switching
portion that switches the destination of the power of the power storage portion 11 between the powercon 40 and the
load portion 31 may be included. The switching portion may switch the destination of the power of the power storage
portion 11 from the powercon 40 to the load portion 31 by the detection of the stop of the supply of the system power
by the power failure detection portion.
[0045] When the power failure detection portion described above is included, and the power failure detection portion
detects the stop of the supply of the system power, the dischargeable time prediction portion 55 of the control portion
50 and the notification portion 70 may automatically start the operation. Furthermore, a predetermined load (for example,
an illumination device) may be automatically operated. The start of the operation of the dischargeable time prediction
portion 55 and the notification portion 70 may be indicated by the user.
[0046] The control portion 50 may acquire, through a network or the like, information (for example, the presence of
sunlight, the ambient temperature, the humidity or the rainfall) on the current or future weather; an observation device
for generating information on the weather may be provided, and information from the observation device on the weather
may be acquired. The control portion 50 may record the acquired information on the weather in the database 60. The
control portion 50 may also generate information on time or acquire it from the outside, and may record the generated
or acquired information on time in the database 60. With this configuration, the power generation amount prediction
portion 52 and the load demand amount prediction portion 53 can also perform prediction based on the weather or the
time. Thus, it is possible to further accurately perform prediction.
[0047] Instead of (or in addition to) the solar power generation portion 20 that supplies power by solar power generation,
a power generation portion (for example, a fuel battery or a generator) that supplies power in another method may be
provided.

<<An operation of predicting the dischargeable time and a notification operation>>

[0048] An example of an operation of predicting the dischargeable time and a notification operation in the power supply
system shown in Fig. 1 will be described with reference to drawings. Fig. 2 is a block diagram showing the main portions
of the power supply system shown in Fig. 1, and shows, in the block diagram shown in Fig. 1, portions related to the
operation of predicting the dischargeable time and the notification operation. As in Fig. 1, solid line arrows connecting
the blocks of the Fig. 2 represent the exchange of power and broken line arrows represent the exchange of information.
A case where the supply of the system power is stopped due to a disaster or the like will be described below.

(Power generation amount prediction portion)

[0049] A method of performing prediction by the power generation amount prediction portion 52 of the control portion
50 will first be described with reference to Figs. 2 and 3. Fig. 3 is a graph illustrating a method of predicting the power
generation amount. As described above, the power generation amount prediction portion 52 can acquire the power
generation amount information from the power generation measurement portion 44 and the past power generation
amount information from the database 60.
[0050] The power generation amount prediction portion 52 can predict the power generation amount based on the
power generation amount information (that is, a value which is actually measured by the power generation measurement
portion 44) obtained at the time of the prediction (power generation amount prediction method G1). For example, based
on the power generation amount information obtained at the time of the prediction and conditions (for example, the
weather, the season and the time) at the time of the prediction, subsequent variations in the power generation amount
are predicted.
[0051] The power generation amount prediction portion 52 can predict the power generation amount based on the
past power generation amount information acquired from the database 60 (power generation amount prediction method
G2). For example, the prediction of the power generation amount is performed by selectively referencing conditions (for
example, the weather, the season, the day, the date, the time, the area, the size of the power supply system 1 (in
particular, the solar power generation portion 20) and the size of a store or the like having the power supply system 1)
at the time of the prediction and the past power generation amount information obtained under the similar conditions.
[0052] The power generation amount prediction portion 52 can predict the power generation amount based on the
power generation amount information obtained at the time of the prediction and the past power generation amount
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information acquired from the database 60 (power generation amount prediction method G3). For example, the prediction
of the power generation amount is performed by averaging the power generation amount predicted with the power
generation amount prediction method G1 and the power generation amount predicted with the power generation amount
prediction method G2.
[0053] The power generation amount prediction portion 52 may use a method other than the power generation amount
prediction methods G1 to G3 to predict the power generation amount. The user may select an arbitrary power generation
amount prediction method; the power generation amount prediction portion 52 may perform only a certain power gen-
eration amount prediction method.

(Load demand amount prediction portion)

[0054] A method of performing prediction by the load demand amount prediction portion 53 of the control portion 50
will now be described with reference to Figs. 2 and 4. Fig. 4 is a graph illustrating a method of predicting the load demand
amount. As described above, the load demand amount prediction portion 53 can acquire the load demand amount
information from the load measurement portion 33 and the past load demand amount information from the database 60.
[0055] The load demand amount prediction portion 53 can predict the load demand amount based on the load demand
amount information (that is, a value which is actually measured by the load measurement portion 33) obtained at the
time of the prediction (load demand amount prediction method D1). For example, based on the load demand amount
information obtained at the time of the prediction and conditions (for example, the weather, the season, the date and
the time) at the time of the prediction, subsequent variations in the load demand amount are predicted.
[0056] The load demand amount prediction portion 53 can predict the load demand amount based on the past load
demand amount information acquired from the database 60 (load demand amount prediction method D2). For example,
the prediction of the load demand amount is performed by selectively referencing conditions (for example, the weather,
the season, the day, the date, the time, the area, the size of the power supply system 1 (in particular, the load portion
31) and the size of a store or the like having the power supply system 1) at the time of the prediction and the past load
demand amount information obtained under the similar conditions.
[0057] The load demand amount prediction portion 53 can predict the load demand amount based on the load demand
amount information obtained at the time of the prediction and the past load demand amount information acquired from
the database 60 (load demand amount prediction method D3). For example, the load demand amount is predicted by
averaging the load demand amount predicted with the load demand amount prediction method D1 and the load demand
amount predicted with the load demand amount prediction method D2.
[0058] The load demand amount prediction portion 53 may use a method other than the load demand amount prediction
methods D1 to D3 to predict the load demand amount. The user may select an arbitrary load demand amount prediction
method; the load demand amount prediction portion 53 may perform only a certain load demand amount prediction
method.
[0059] For each load, the load demand amount prediction method to be applied may be selected from the load demand
amount prediction methods D1 to D3. For example, if the load demand amount prediction portion 53 can acquire the
load demand amount information on a certain load, the load demand amount prediction method D1 may be applied to
perform prediction for the certain load whereas, if the load demand amount prediction portion 53 cannot acquire the load
demand amount information on a certain load, the load demand amount prediction method D2 may be applied to perform
prediction for the certain load.

(Dischargeable time prediction portion)

[0060] A method of performing prediction by the dischargeable time prediction portion 55 of the control portion 50 will
be described with reference to Figs. 2 and 5. Fig. 5 is a graph showing an example of a load pattern that can be selected.
[0061] As shown in Fig. 2, the load portion 31 includes a plurality of loads (a first load 311, a second load 312, ... and
the nth load 31n; n is an integer of two or more). Hence, as shown in Fig. 5, there can be a plurality of combinations
(load patterns that can be selected) of loads to which the user can supply (can use) power. As shown in Fig. 5, loads
which are of the same type and in which usage conditions are different may be regarded as different loads (for example,
daytime illumination and nighttime illumination). The loads and the load patterns R1 to R5 shown in Fig. 5 are simply
an example; another load and another load pattern may be included or any of them may be omitted.
[0062] The dischargeable time prediction portion 55 predicts the dischargeable time on the load patterns R1 to R5.
The dischargeable time is one that indicates, for example, when power is supplied to loads (loads represented by round
marks in Fig. 5) shown in the load patterns R1 to R5, a time (in other words, a time in which power can be supplied to
the load) in which the power storage portion 11 can perform discharge. The dischargeable time prediction portion 55
may predict the dischargeable time on a combination of loads (the current load pattern; which can be regarded as one
of the load patterns) that supplies power at the time of the prediction.
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[0063] Specifically, for example, the dischargeable time prediction portion 55 can calculate the dischargeable time
according to the following formula (1). In the following formula (1), it is assumed that the dischargeable time is T (hour),
the amount of power measured by the remaining capacity measurement portion 14 and stored in the power storage
portion 11 is A (kWh), the load demand amount per minute predicted by the load demand amount prediction portion 53
is BkW minute (that is, 60BkWh) and the amount of power generated per minute predicted by the power generation
amount prediction portion 52 is CkW minute (that is 60CkWh). Although, for ease of description, in the following formula
(1), the load demand amount B and the power generation amount C are not functions of time (do not change with time),
they may be functions of time (change with time). The load demand amount B may include the amount of power of the
load (for example, the control portion 50 or the notification portion 70) necessary to maintain the operation of the power
supply system 1. In the nighttime or in the event of rain, the power generation amount C approaches zero.
[0064]

For example, the dischargeable time predicted according to the above formula (1) is notified by the notification portion
70. An example of notification (an example of display) when the notification portion 70 is a display device will be described
with reference to Fig. 6. Fig. 6 is a diagram showing an example of notification (an example of display) by the notification
portion when the load patterns shown in Fig. 5 can be selected.
[0065] As shown in Fig. 6, the notification portion 70 notifies (displays) the user of dischargeable times corresponding
to the load patterns R1 to R5 and the current load pattern. Although Fig. 6 shows a case where the dischargeable times
corresponding to a plurality of load patterns are displayed simultaneously, the dischargeable times may be sequentially
displayed according to the instruction of the user, the lapse of time or the like.
[0066] In the configuration described above, the user is notified of the dischargeable times by the notification portion
70, and thus the user can easily grasp how long the power storage portion 11 is discharged to supply power when power
is supplied to a specific load. Hence, the user can easily determine the optimum method of consuming power obtained
by discharging the power storage portion 11.
[0067] Specifically, for example, when the user desires that "if the amount of power stored in the power storage portion
11 is sufficient while nighttime illumination is being used, another load is used," the user checks only a "load pattern in
which nighttime illumination is used and the dischargeable time exceeds a desired time (morning)," and thus it is possible
to easily determine an appropriate combination (load pattern) of loads to be used.

<<Variation 1>>

[0068] In the power supply system 1 according to the embodiment of the present invention, part or all of the operation
of the control portion 50 and the like may be performed by a control device such as a microcomputer. Furthermore, all
or part of the function realized by such a control device is described as a program, and the program is executed on a
program execution device (for example, a computer), with the result that all or part of the function may be executed.
[0069] In addition to the cases described above, the power supply system 1 shown in Figs. 1 and 2 can be realized
by hardware or a combination of hardware and software. When part of the charging system is configured with software,
the block of a portion realized by software represents the functional block of the portion.

<<Variation 2>>

[0070] In this variation, the prediction of the dischargeable time is repeated at predetermined intervals, and the dis-
chargeable time corresponding to the combination of loads is updated, and thus it is possible to cope with variations
produced when an actual load is used. For example, a time in which discharge can be performed when a load displayed
in a list is used based on the current storage battery remaining amount is calculated ever thirty minutes and is redisplayed.
[0071] Specifically, the control portion performs control shown in the flowchart of Fig. 7; every time thirty minutes
passes using a timer 57 (S01), how much hours it can still be used when the combination of loads displayed in the list
is used based on the remaining storage battery amount at that time is calculated displayed. (S03 and S04)

<<Variation 3>>

[0072] In this variation, the combinations of loads that can be used in an input time are displayed.
[0073] For example, when the user wants to know what loads can be used in the remaining three hours, if the user
inputs three hours through input means which is a touch panel or a key, the combinations of loads that can be used for
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three hours or more (at least three hours) based on the current amount of power and power generation prediction are
displayed.
When the user wants to know what load combination can be used until a specific time, a time period from the current
time to the specific time may be calculated and set at the input time period; furthermore, if the time when an electric
power company performs a power stoppage is previously know, a time period from the current time to the time when
the power stoppage is performed may be calculated and set at the input time period.

<<Variation 4>>

[0074] In this variation, the user selects one load pattern (combination) from a plurality of combinations of loads
displayed on display means, and individual devices are controlled according to the selected load pattern. As shown in
Fig. 8, in the control portion 50, a selection portion (80) that selects a load pattern and a load control portion (56) that
controls the load portion are further provided, and the individual devices are controlled based on the load pattern selected
by the user. Specifically, a table between loads and times is referenced to control the intensity of an illumination device
and to control the temperature of an air conditioner or the like and turn on and off it. When these devices can be operated
with an infrared remote controller, control may be performed by outputting an infrared signal, and an electric switchboard
may be controlled for each load to control the turning on and off of each device.
[0075] Although the embodiment of the present invention has been described above, the scope of the present invention
is not limited to this embodiment; various modifications are possible without departing from the spirit of the present
invention.

Industrial Applicability

[0076] The present invention can be utilized for a power supply system that supplies electric power.

List of Reference Symbols

[0077]

1 power supply system
11 power storage portion
13 charge/discharge measurement portion
14 remaining capacity measurement portion
20 solar power generation portion
31 load portion
33 load measurement portion
44 power generation measurement portion
50 control portion
51 charge/discharge control portion
52 power generation amount prediction portion
53 load demand amount prediction portion
55 dischargeable time prediction portion
60 database
70 notification portion
80 input/selection portion

Claims

1. A power supply system comprising:

a power storage portion;
a dischargeable time prediction portion that predicts, when a power is supplied to a predetermined load, a time
period in which the power storage portion can perform discharge; and
a notification portion that notifies a user of the dischargeable time predicted by the dischargeable time prediction
portion,
wherein a plurality of the loads are present, the dischargeable time prediction portion predicts a plurality of the
dischargeable times in which combinations of loads receiving power supply are different and the notification
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portion notifies the dischargeable times.

2. The power supply system of claims 1 further comprising:

a remaining capacity measurement portion that measures an amount of power stored in the power storage
portion; and
a load demand amount prediction portion that predicts an amount of power supplied to the load,
wherein the dischargeable time prediction portion predicts the dischargeable time based on the amount of power
measured by the remaining capacity measurement portion and the amount of power predicted by the load
demand amount prediction portions.

3. The power supply system of claim 2 further comprising:

a load measurement portion that measures the power or a current supplied to the load; and
a database that records information on the power or the current measured by the load measurement portion,
wherein the load demand amount prediction portion predicts the amount of power supplied to the load based
on at least one of the power or the current measured by the load measurement portion and the information,
recorded in the database, on the power or the current supplied to the load.

4. The power supply system of claims 2 or 3 further comprising:

a power generation portion that supplies a power by power generation; and
a power generation amount prediction portion that predicts an amount of power supplied by the power generation
portion,
wherein the dischargeable time prediction portion predicts the dischargeable time based on the amount of power
measured by the remaining capacity measurement portion, the amount of power predicted by the power gen-
eration amount prediction portion and the amount of power predicted by the load demand amount prediction
portion.

5. The power supply system of claim 4 further comprising:

a power generation measurement portion that measures the power or a current supplied by the power generation
portion; and
a database that records information on the power or the current measured by the power generation measurement
portion,
wherein the power generation amount prediction portion predicts the amount of power supplied by the power
generation portion based on at least one of the power or the current measured by the power generation meas-
urement portion and the information, recorded in the database, on the power or the current supplied by the
power generation portion.

6. The power supply system of any one of claims 1 to 5,
wherein a system power supplied from an electric power company can be supplied to the power supply system,
a power generation portion that supplies a power by power generation is further included, and
when the supply of the system power is stopped, at least one of a power supplied by discharge of the power storage
portion and a power supplied by power generation with the power generation portion is supplied to the load.

7. The power supply system of any one of claims 2 to 6,
wherein the prediction of the dischargeable time is performed every predetermined time period.

8. The power supply system of any one of claims 1 to 5, further comprising:

input means that inputs a time period,
wherein combinations of loads that can be supplied in the time period input by the input means are displayed.

9. The power supply system of any one of claims 1 to 5, further comprising:

input means that inputs a time,
wherein combinations of loads that can be supplied by the time input by the input means are displayed.
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10. The power supply system of any one of claims 1 to 5, further comprising:

selection means that selects one of combinations of the loads which are displayed; and
control means that controls the loads,
wherein, based on the combination selected by the selection means, the control means controls the loads.
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