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SPECIFICATION 

 

STORAGE BATTERY MANAGEMENT DEVICE, STORAGE BATTERY, 

METHOD OF MANAGING STORAGE BATTERY, AND PROGRAM 

 5 

TECHNICAL FIELD 

[0001] 

The present invention relates to a storage battery 

management device, a storage battery, a method of 

managing a storage battery, and program. 10 

BACKGROUND ART 

[0002] 

There is a technique for managing the operation 

of a storage battery.  Patent Document 1 discloses a 

distributed energy system control device capable of 15 

creating an optimum operation plan even when there are 

device specific changes due to air temperature, water 

temperature, or deterioration of the device. 

[0003] 

The distributed energy system control device 20 

disclosed in Patent Document 1 includes a modeling 

operation plan creating unit, a measurement 

information storage unit, a device characteristic 

modeling unit, a device characteristic storage unit, 

an optimum operation plan creating unit, and a demand 25 

estimating unit.  The modeling operation plan creating 

unit creates an operation plan on the basis of modeling 
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operation plans of an energy generating device and an 

energy storage device which are set in advance.  The 

measurement information storage unit stores 

measurement results of output characteristics of the 

device operated on the basis of the modeling operation 5 

plans.  The device characteristic modeling unit models 

device characteristics on the basis of the stored 

output characteristics and stores the modeled device 

characteristics in the device characteristic storage 

unit.  The optimum operation plan creating unit 10 

creates an optimum operation plan on the basis of the 

modeled device characteristics and demand predicted by 

the demand prediction unit. 

[0004] 

Patent Document 2 discloses a charging and 15 

discharging management device for improving energy 

consumption performance and social environment 

performance of the entire electric power system on the 

basis of the behavior of consumers. 

[0005] 20 

The charging and discharging management device 

disclosed in Patent Document 2 includes a charging and 

discharging reward information reception unit that 

receives, from a charging management central server, 

charging and discharging reward information in which 25 

rewards enjoyable by consumers' charging and 

discharging behavior and restrictions regarding the 
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execution of charging and discharging are set, a 

calculation unit that creates a charging and 

discharging plan including a total amount of charge and 

a total amount of discharge in a certain time period 

and an estimated use start time of an electric car so 5 

that a reward is maximized, on the basis of the charging 

and discharging reward information, a charging and 

discharging instruction transmission unit that 

instructs the electric car to start and terminate 

charging and discharging according to the charging and 10 

discharging plan, a charging and discharging amount 

monitoring unit that monitors charging and discharging, 

and a charging and discharging execution result 

transmission unit that transmits, to the charging 

management central server, a charging and discharging 15 

execution result including individual identification 

information for identifying execution contents of 

charging and discharging and an individual by 

monitoring. 

[0006] 20 

Patent Document 3 discloses a control device that 

can effectively use power using a storage battery.  The 

control device acquires power rate information 

indicating a power rate which is different for each time 

period, and generates a schedule in which a period 25 

having a power rate lower than a rate threshold value 

is set as a charging period. 
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[0007] 

RELATED DOCUMENT 

PATENT DOCUMENT 

[Patent Document 1]  Japanese Unexamined Patent 

Publication No. 2006-325336 5 

[Patent Document 2]  Japanese Unexamined Patent 

Publication No. 2011-50240 

[Patent Document 3]  Japanese Unexamined Patent 

Publication No. 2012-115003 

SUMMARY OF THE INVENTION 10 

TECHNICAL PROBLEM 

[0008] 

A rate plan of power supplied from a power supplier 

through an electric power system includes a rate plan 

in which one day is divided into two time periods of 15 

a daytime time period and a nighttime time period and 

a unit price in the daytime time period is set to be 

lower than a unit price in the nighttime time period.  

In the rate plan, power consumers consider suppressing 

purchasing power in the daytime.  For example, a power 20 

consumer having a storage battery is supplied with 

power from an electric power system in the nighttime, 

charges the storage battery, and uses the power in the 

daytime, thereby allowing a power rate to be paid to 

a power supplier to be lowered (see Patent Document 3). 25 

[0009] 

In general, the amount of power used by a power 
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consumer in the daytime is greater than that in the 

nighttime, and a peak of power (power peak) which is 

supplied to the power consumer from an electric power 

system is shown in the daytime.  When the power 

consumer suppresses the purchasing of power in the 5 

daytime according to the rate plan, a power supplier 

can cut the power peak shown in the daytime, and thus 

the stable supply of power is easily realized. 

[0010] 

Incidentally, a power peak is shown in a specific 10 

time period in the daytime, for example, a time period 

between 13 o'clock and 17 o'clock in summertime.  

According to a rate plan in which a daytime time period 

is divided into a plurality of time periods and a unit 

price different for each time period is determined, it 15 

is considered that a power supplier can effectively cut 

a power peak.  In addition, a power consumer having a 

storage battery can lower a power rate by properly using 

power charged in the storage battery and power supplied 

from an electric power system in accordance with a 20 

difference in unit price between time periods, in using 

power in a daytime time period.  However, in the 

related art, there has not been a technique for 

appropriately controlling a discharging schedule from 

a storage battery on the basis of the rate plan. 25 

[0011] 

An object of the present invention is to provide 
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a new technique for controlling a discharging schedule 

from a storage battery. 

SOLUTION TO PROBLEM 

[0012] 

According to the present invention, there is 5 

provided a storage battery management device, wherein 

the storage battery management device determines an 

upper limit of power discharged from a storage battery 

or an upper limit of an amount of power discharged from 

the storage battery for each of discharging time 10 

periods divided for each unit time, on the basis of 

remaining discharge capacity information indicating an 

amount of power that can be supplied to a load from the 

storage battery. 

[0013] 15 

In addition, according to the present invention, 

there is also provided a storage battery that 

discharges power in accordance with the upper limit 

determined by the above-mentioned storage battery 

management device. 20 

[0014] 

In addition, according to the present invention, 

there is also provided a method of managing a storage 

battery, the method including causing a computer to 

determine an upper limit of power discharged from the 25 

storage battery or an upper limit of an amount of power 

discharged from the storage battery for each of 
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discharging time periods divided for each unit time, 

on the basis of remaining discharge capacity 

information indicating an amount of power that can be 

supplied to a load from the storage battery. 

[0015] 5 

In addition, according to the present invention, 

there is also provided a program causing a computer to 

execute a process of determining an upper limit of power 

discharged from a storage battery or an upper limit of 

an amount of power discharged from the storage battery 10 

for each of discharging time periods divided for each 

unit time, on the basis of remaining discharge capacity 

information indicating an amount of power that can be 

supplied to a load from the storage battery. 

ADVANTAGEOUS EFFECTS OF INVENTION  15 

[0016] 

According to the present invention, it is possible 

to realize a new technique for controlling a 

discharging schedule from a storage battery. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0017] 

The above-described objects, other objects, 

features and advantages will be further apparent from 

the preferred exemplary embodiments described below, 

and the accompanying drawings as follows. 25 

[0018] 

FIG. 1 is a diagram illustrating an application 
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example of a storage battery management device 

according to the present exemplary embodiment. 

FIG. 2 is a diagram illustrating an example of a 

functional block diagram of a storage battery system 

according to the present exemplary embodiment. 5 

FIG. 3 is a diagram illustrating an application 

example of a storage battery management device 

according to the present exemplary embodiment. 

FIG. 4 is a conceptual diagram illustrating an 

example of a hardware configuration of a storage 10 

battery management device according to the present 

exemplary embodiment. 

FIG. 5 is a diagram illustrating an example of a 

functional block diagram of a storage battery 

management device according to the present exemplary 15 

embodiment. 

FIG. 6 is a schematic diagram illustrating an 

example of power purchasing price information 

according to the present exemplary embodiment. 

FIG. 7 is a schematic diagram illustrating an 20 

example of a discharging schedule according to the 

present exemplary embodiment. 

FIG. 8 is a flow chart illustrating an example of 

a flow of processing of a storage battery management 

device according to the present exemplary embodiment. 25 

FIG. 9 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 
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the present exemplary embodiment. 

FIG. 10 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

FIG. 11 is a diagram illustrating a configuration 5 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

FIG. 12 is a diagram illustrating an example of 

information for dividing a discharging time period into 

a first group and a second group. 10 

FIG. 13 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

FIG. 14 is a diagram illustrating an example of 

a functional block diagram of a storage battery 15 

management device according to the present exemplary 

embodiment. 

FIG. 15 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 20 

FIG. 16 is a diagram illustrating an example of 

a functional block diagram of a storage battery 

management device according to the present exemplary 

embodiment. 

FIG. 17 is a diagram illustrating a configuration 25 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 
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FIG. 18 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

FIG. 19 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 5 

the present exemplary embodiment. 

FIG. 20 is a diagram illustrating a configuration 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

FIG. 21 is a diagram illustrating a configuration 10 

of a discharging schedule generation unit according to 

the present exemplary embodiment. 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0019] 

Hereinafter, exemplary embodiments of the 15 

present invention will be described with reference to 

the accompanying drawings.  Meanwhile, the same 

components are denoted by the same reference numerals, 

and a description thereof will not be repeated. 

[0020] 20 

Application Example 

First, an application example of a storage battery 

management device according to the present exemplary 

embodiment will be described.  FIG. 1 is a diagram 

illustrating a first application example of a storage 25 

battery management device according to the present 

exemplary embodiment. 
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[0021] 

A storage battery management device 10 is provided 

inside a management center 20.  The storage battery 

management device 10 is connected to a storage battery 

system 40 which is installed in a house or a facility 5 

of a power consumer 30 through a network 50 such as the 

Internet or a Local Area Network (LAN).  The storage 

battery management device 10 communicates with the 

storage battery system 40 to perform transmission and 

reception of information, and manages the operation of 10 

the storage battery system 40.  Specifically, the 

storage battery management device 10 generates a 

discharging schedule of the storage battery system 40.  

The storage battery system 40 discharges power charged 

in the system in accordance with the discharging 15 

schedule generated by the storage battery management 

device 10. 

[0022] 

Here, FIG. 2 illustrates an example of a 

functional block diagram of the storage battery system 20 

40.  As illustrated in the drawing, the storage battery 

system 40 includes one or a plurality of battery packs 

44, a Battery Management Unit (BMU) 42, a Power 

Conditioning System (PCS) 41, and a system controller 

43. 25 

[0023] 

The battery pack 44 includes a plurality of 
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battery cells that are connected to each other in series 

and/or in parallel, and is configured to charge power.  

The battery pack 44 is a secondary battery and is, for 

example, a lithium ion secondary battery, a lead 

storage battery, a nickel metal hydride battery, or the 5 

like. 

[0024] 

The BMU 42 protects and controls the battery pack 

44.  The PCS 41 is located between the BMU 42, and the 

electric power system 45, a load 46, and a power 10 

generation device 47, performs DC/AC conversion of 

power, and adjusts a voltage and a frequency.  The 

electric power system 45 is a system which is managed 

by a power supplier (for example, a power company or 

the like) and supplies power to a power consumer.  The 15 

power generation device 47 is a device which is managed 

by each of power consumers, and the type thereof is not 

particularly limited.  For example, the power 

generation device 47 may be a device that generates 

power, using natural energy such as sunlight.  The 20 

system controller 43 unitarily manages the BMU 42 and 

the PCS 41.  The system controller 43 is connected to 

the network 50 such as the Internet or a LAN, and 

transmits and receives data to and from the management 

center 20 that manages the storage battery system 40. 25 

[0025] 

Meanwhile, in FIG. 2, the battery pack 44, the BMU 
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42, the PCS 41, and the system controller 43 are 

separately described, but this indicates that these 

four modules are configured so as to be logically 

separated from each other.  These modules may be 

configured so as to be physically separated from each 5 

other, or at least some of them may be integrally formed 

by any combination.  For example, the battery pack 44 

and the BMU 42 may be installed in a single housing. 

[0026] 

FIG. 3 is a diagram illustrating a second 10 

application example of a storage battery management 

device according to the present exemplary embodiment.  

As illustrated in the drawing, the storage battery 

management device 10 may be installed in a house, a 

facility, or the like of the power consumer 30. 15 

[0027] 

Hardware Configuration 

The storage battery management device 10 

according to the present exemplary embodiment is 

implemented by any combination of hardware and software 20 

based on a Central Processing Unit (CPU), a memory, a 

program (including a program stored in advance in the 

memory from the stage of shipping of an apparatus, and 

a program downloaded from a storage medium such as a 

Compact Disc (CD), a server on the Internet, or the like) 25 

which is loaded on the memory, a storage unit such as 

a hard disk storing the program, and an interface for 
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network connection, which are of any computer.  In 

addition, those skilled in the art understand that 

various modifications can be made to the implementation 

method thereof and the apparatus. 

[0028] 5 

FIG. 4 is a conceptual diagram illustrating an 

example of a hardware configuration of the storage 

battery management device 10 according to the present 

exemplary embodiment.  As illustrated in the drawing, 

the storage battery management device 10 according to 10 

the present exemplary embodiment includes, for example, 

a CPU 1A, a Random Access Memory (RAM) 2A, a Read Only 

Memory (ROM) 3A, a communication unit 4A, a display 5A, 

an operation reception unit 6A, an operation unit 7A, 

and the like which are connected to each other through 15 

a bus 8A.  Meanwhile, although not shown in the drawing, 

the storage battery system may include other components 

such as a microphone, a speaker, and an auxiliary 

storage. 

[0029] 20 

The CPU 1A controls the overall computer of the 

storage battery management device 10 together with the 

components.  The ROM 3A includes an area in which 

programs and various application programs for 

operating the computer, various pieces setting data 25 

used when the programs operate, and the like are stored.  

The RAM 2A includes an area, such as a work area for 
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operating programs, in which data is temporarily 

stored. 

[0030] 

The operation unit 7A includes operation keys, 

operation buttons, switches, a jog dial, a touch pad, 5 

a touch panel integrated with a display, and the like.  

The operation reception unit 6A receives a user's input 

performed by a user operating the operation unit 7A. 

[0031] 

The communication unit 4A can be connected to a 10 

network such as the Internet or a LAN.  In addition, 

the communication unit 4A can communicate with an 

external device by one-to-one connection.  The 

communication unit 4A can be connected to an external 

device or a network in a wired manner and/or using any 15 

wireless communication technique (short range radio 

communication, wireless LAN communication, or the 

like). 

[0032] 

The display 5A includes a Light Emitting Diode 20 

(LED) display, a liquid crystal display, an organic 

electro luminescence (EL) display, and the like. 

[0033] 

First Exemplary Embodiment 

A storage battery management device according to 25 

the present exemplary embodiment determines an upper 

limit of power discharged from a storage battery or an 
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upper limit of the amount of power discharged from the 

storage battery for each of discharging time periods 

divided for each unit time, on the basis of remaining 

discharge capacity information indicating the amount 

of power that can be supplied to a load from the storage 5 

battery.  The storage battery management device 

according to the present exemplary embodiment can 

determine the upper limit on the basis of information 

regarding power supplied to the storage battery and the 

remaining discharge capacity information.  The 10 

information regarding the power is, for example, power 

purchasing price information indicating a power 

purchasing price for each time period. 

[0034] 

FIG. 5 illustrates an example of a functional 15 

block diagram of the storage battery management device 

10 according to the present exemplary embodiment.  As 

illustrated in the drawing, the storage battery 

management device 10 includes a price information 

acquisition unit 11, a remaining discharge capacity 20 

information acquisition unit 12, and a discharging 

schedule generation unit 13. 

[0035] 

The price information acquisition unit 11 

acquires power purchasing price information indicating 25 

a power purchasing price for each time period of power 

(power which is sold by a power supplier) which is 
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supplied from the electric power system 45.  FIG. 6 

illustrates an example of power purchasing price 

information.  In the power purchasing price 

information shown in the drawing, one day is divided 

into six time periods.  A price is set for each time 5 

period.  In this manner, the power purchasing price 

information may be information in which a daytime time 

period is divided into a plurality of time periods and 

a price is set for each time period.  Meanwhile, "M 

o'clock to M+1 o'clock" shown in the drawing is set to 10 

be a time period that includes M o'clock and does not 

include M+1 o'clock (the same applies hereinafter). 

[0036] 

The number of time periods obtained by dividing 

one day and a price for each time period can be 15 

appropriately set.  For example, the number of time 

periods and the price can be appropriately set in 

accordance with the number of storage battery systems 

to be controlled, the storage capacity thereof, a 

consumer's setting, or the like.  In general, a price 20 

in a daytime time period in which the amount of power 

used is large tends to be high, and a price in a nighttime 

time period in which the amount of power used is small 

tends to be low.  In addition, a unit "yen/kwh" of a 

power purchasing price shown in the drawing is an 25 

example, and is not limited thereto.  The power 

purchasing price information may be different for each 
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specific day.  For example, power purchasing price 

information for days from Monday to Friday, power 

purchasing price information for Saturday, and power 

purchasing price information for Sunday and holidays 

may be present.  In addition, the contents of the 5 

pieces of power purchasing price information may be 

updated at a predetermined timing (annually, 

semiannually, monthly, weekly, daily, or the like).  

The pieces of information are matters that are 

generally determined by a power supplier. 10 

[0037] 

A unit of making the price information acquisition 

unit 11 acquire power purchasing price information is 

not particularly limited.  For example, a user may 

acquire power purchasing price information using a 15 

predetermined unit (for example, may acquire power 

purchasing price information by accessing a server 

providing the power purchasing price information 

through the network 50 using its own terminal device), 

and may input the acquired power purchasing price 20 

information to the storage battery management device 

10.  The price information acquisition unit 11 may 

acquire the power purchasing price information which 

is input to the storage battery management device 10 

in this manner.  Alternatively, the price information 25 

acquisition unit 11 may store address information of 

an external device (for example, a server of a power 
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supplier) and may itself access the external device at 

a predetermined timing to thereby acquire the power 

purchasing price information. 

[0038] 

Referring back to FIG. 5, the remaining discharge 5 

capacity information acquisition unit 12 acquires 

remaining discharge capacity information indicating 

the amount of power that can be supplied to the load 

46 from the storage battery.  The wording "storage 

battery" as used herein refers to a storage battery 10 

included in the storage battery system 40.  The 

discharging schedule generation unit 13 to be described 

below creates a discharging schedule for discharging 

power having an amount indicated by the remaining 

discharge capacity information according to a plan. 15 

[0039] 

For example, the storage battery may be operated 

in a charging and discharging cycle in which the storage 

battery is charged to a first level (for example, 100% 

State Of Charge (SOC)) in the nighttime, uses the amount 20 

of power according to the operation state of the load 

46 in the daytime, and is charged again to the first 

level (for example, 100% SOC) in the nighttime.  In 

this case, the remaining discharge capacity 

information acquisition unit 12 may acquire 25 

information indicating the amount of power at a point 

in time when the storage battery is charged with power 
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to the first level (for example, 100% SOC), as remaining 

discharge capacity information.  For example, the 

storage battery management device 10 may store in 

advance information indicating the amount of power at 

a point in time when the storage battery is charged with 5 

power to the first level, as characteristics of the 

storage battery system 40.  The remaining discharge 

capacity information acquisition unit 12 may acquire 

the information. 

[0040] 10 

As another example, the remaining discharge 

capacity information acquisition unit 12 may request 

remaining discharge capacity information from the 

storage battery system 40 at a predetermined timing 

(for example, 5 o'clock every day).  When the storage 15 

battery system 40 acquires the request, the storage 

battery system returns, for example, information (for 

example, a value of the amount of power, a voltage value, 

a current value, or the like) which indicates the amount 

of power charged in a storage battery of the system at 20 

the point in time, information indicating the amount 

of power at a point in time when the storage battery 

is charged to the first level (for example, 100% SOC), 

or the like, to the remaining discharge capacity 

information acquisition unit 12 as remaining discharge 25 

capacity information. 

[0041] 
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The discharging schedule generation unit 13 

generates a discharging schedule in which an upper 

limit of power (=current×voltage) which is discharged 

from a storage battery or an upper limit of the amount 

of power (=current×voltage×time) which is discharged 5 

from a storage battery (hereinafter, the upper limits 

may be collectively referred to as simply "upper limit") 

is determined for each of a plurality of discharging 

time periods divided for each unit time (matter of 

design.  For example, 15 minutes, 30 minutes, 1 hour, 10 

or the like), using the power purchasing price 

information and the remaining discharge capacity 

information.  The time of the upper limit of the amount 

of power may be in a unit time of the discharging time 

period, or may be 1 hour, 1 minute, 1 second, or the 15 

like.  A maximum value (maximum amount of power) of the 

amount of power that can be discharged in each 

discharging time period is determined by the 

determination of the upper limit.  When an upper limit 

of power is determined, the amount of power discharged 20 

when discharging is continuously performed at the power 

of the upper limit in a unit time of a discharging time 

period is set to be a maximum amount of power.  When 

an upper limit of the amount of power is determined, 

the upper limit is set to be a maximum amount of power. 25 

[0042] 

The discharging schedule generation unit 13 can 
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determine a larger upper limit for a discharging time 

period having a relatively high power purchasing price.  

For example, when a first discharging time period and 

a second discharging time period having a power 

purchasing price lower than that for the first 5 

discharging time period are present, the discharging 

schedule generation unit 13 can determine a larger 

upper limit for the first discharging time period than 

for the second discharging time period.  Meanwhile, 

the discharging schedule generation unit 13 can 10 

determine the same upper limit for the first 

discharging time period and the second discharging time 

period.  For example, the discharging schedule 

generation unit 13 may determine an upper limit, which 

is larger than 0, for a discharging time period having 15 

a relatively high power purchasing price, and may 

determine 0 to be an upper limit for a discharging time 

period having a relatively low power purchasing price. 

[0043] 

Meanwhile, the discharging schedule generation 20 

unit 13 may generate a discharging schedule so that a 

total of maximum amounts of power determined on the 

basis of upper limits determined for respective 

discharging time periods does not exceed a 

predetermined amount of power (hereinafter, a 25 

"discharging permission power amount") which is 

determined on the basis of remaining discharge capacity 
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information.  The discharging permission power amount 

may be the amount of power itself which is indicated 

by the remaining discharge capacity information, or may 

be a predetermined amount (for example, 80%, 70%, or 

the like) in the amount of power indicated by the 5 

remaining discharge capacity information.  In the 

latter case, it is possible to generate a discharging 

schedule in which a fixed amount of power (for example, 

20%, 30%, or the like) can be charged in a storage batter 

at all times, for example, for emergency. 10 

[0044] 

Here, a specific example of a discharging schedule 

generated by the discharging schedule generation unit 

13 will be described. 

[0045] 15 

For example, it is assumed that the price 

information acquisition unit 11 has acquired the power 

purchasing price information illustrated in FIG. 6.  

In the power purchasing price information, it is 

assumed that a power purchasing price is lower in order 20 

of time periods between 13 o'clock and 17 o'clock, 

between 11 o'clock and 13 o'clock, and between 17 

o'clock and 21 o'clock and power purchasing prices in 

the remaining time periods are lower.  In this case, 

for example, the discharging schedule generation unit 25 

13 can preferentially determine an upper limit which 

is larger than 0 for a discharging time period having 
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a relatively high power purchasing price and can 

determine 0 to be an upper limit for a discharging time 

period having a relatively low power purchasing price 

to thereby generate a discharging schedule as 

illustrated in FIG. 7. 5 

[0046] 

In the discharging schedule illustrated in FIG. 

7, a horizontal axis represents a time, and a vertical 

axis represents the amount of power discharged 

indicating an upper limit for permitting discharging 10 

from a storage battery.  Meanwhile, it is possible that 

the vertical axis represents discharged power instead 

of the amount of power discharged (the same is true of 

FIGS. 10, 11, 13, (2) of 15, (2) of 17, (2) of 19, (2) 

of 20, and 21).  In the case of an example shown in the 15 

drawing, a time period between M o'clock and M+1 o'clock 

(M is an integer of 0 to 23) is set to be one discharging 

time period.  An upper limit which is larger than 0 is 

determined for a time period between 11 o'clock and 21 

o'clock, and 0 is determined to be an upper limit for 20 

the other time periods.  Meanwhile, a specific value 

of the upper limit which is larger than 0, and which 

is determined for each discharging time period is a 

matter of design in the present exemplary embodiment.  

However, for example, the specific value may be 25 

determined so that a total of maximum amounts of power 

determined on the basis of the upper limits determined 
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for the respective discharging time periods does not 

exceed a discharging permission power amount 

determined on the basis of remaining discharge capacity 

information. 

[0047] 5 

Here, an example of a flow of processing of the 

storage battery management device 10 according to the 

present exemplary embodiment will be described with 

reference to a flow chart of FIG. 8. 

[0048] 10 

In S10, the price information acquisition unit 11 

acquires power purchasing price information indicating 

a power purchasing price for each time period of power 

supplied from an electric power system.  In S11, the 

remaining discharge capacity information acquisition 15 

unit 12 acquires remaining discharge capacity 

information indicating the amount of power that can be 

supplied to a load from a storage battery.  Meanwhile, 

the order of S11 and S12 may be reversed. 

[0049] 20 

In S13, the discharging schedule generation unit 

13 generates a discharging schedule in which an upper 

limit of power discharged from a storage battery or an 

upper limit of the amount of power is determined for 

each of a plurality of discharging time periods 25 

obtained by division for each unit time, using power 

purchasing price information and remaining discharge 
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capacity information. 

[0050] 

The generated discharging schedule is 

transmitted to the storage battery system 40 from the 

storage battery management device 10.  The storage 5 

battery system 40 having acquired the discharging 

schedule controls the discharging of the storage 

battery in accordance with the discharging schedule. 

[0051] 

For example, when power is required to be supplied 10 

to the load 46 in a discharging time period for which 

an upper limit is 0, the storage battery system 40 is 

supplied with power from the electric power system 45 

and supplies the power to the load 46.  On the other 

hand, when power is required to be supplied to the load 15 

46 in a discharging time period for which an upper limit 

is larger than 0, the storage battery system 40 supplies 

power charged in a storage battery (battery pack 44) 

to the load 46.  For example, power charged in the 

storage battery (battery pack 44) is supplied to the 20 

load 46 within a range in which the amount of power does 

not exceed an upper limit of power in the discharging 

time period which is set in the discharging schedule, 

and the shortage of power is supplied from the electric 

power system 45 and is supplied to the load 46.  As 25 

another example, power is not supplied from the 

electric power system 45 until the amount of power 
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reaches an upper limit of the amount of power in the 

discharging time period which is set in the discharging 

schedule, and power charged in the storage battery 

(battery pack 44) is supplied to the load 46.  When the 

amount of power discharged from the storage battery 5 

(battery pack 44) reaches an upper limit, power is not 

thereafter discharged from the storage battery 

(battery pack 44) in the discharging time period, and 

power is supplied from the electric power system 45 and 

is supplied to the load 46.  In this case, an 10 

accumulated value of the amount of power supplied to 

the load 46 from the storage battery (battery pack 44) 

in each discharging time period is monitored. 

[0052] 

According to the above-described exemplary 15 

embodiment, it is possible to realize a new technique 

for controlling a discharging schedule from a storage 

battery. 

[0053] 

That is, according to the present exemplary 20 

embodiment, it is possible to generate a discharging 

schedule in which an upper limit of power discharged 

from a storage battery or the amount of power discharged 

is specified for each discharging time period, and to 

cause the storage battery system 40 to discharge power 25 

in accordance with the discharging schedule.  

According to the present exemplary embodiment, it is 
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possible to discharge power charged in the storage 

battery according to a plan. 

[0054] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 5 

schedule in which a larger upper limit is determined 

in a discharging time period having a relatively high 

power purchasing price, and to cause the storage 

battery system 40 to discharge power in accordance with 

the discharging schedule.  According to the present 10 

exemplary embodiment, there are less opportunities to 

receive the supply of power from the electric power 

system 45 in a discharging time period having a 

relatively high power purchasing price than in a 

discharging time period having a relatively low power 15 

purchasing price.  As a result, it is possible to 

reduce an inconvenience in that power is purchased from 

a power supplier in a discharging time period having 

a high power purchasing price. 

[0055] 20 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 

schedule so that a total of maximum amounts of power 

determined on the basis of upper limits determined for 

respective discharging time periods does not exceed a 25 

predetermined amount of power (discharging permission 

power amount) which is determined on the basis of 



29 

 

remaining discharge capacity information, and to cause 

the storage battery system 40 to discharge power in 

accordance with the discharging schedule.  According 

to the present exemplary embodiment, in a discharging 

time period for which an upper limit which is larger 5 

than 0 is determined, a maximum amount of power 

determined on the basis of the upper limit is 

necessarily charged in a storage battery, which does 

not result in a situation in which there is no remaining 

power capacity of the storage battery in the 10 

discharging time period.  That is, in a discharging 

time period for which an upper limit which is larger 

than 0 is determined, it is positively possible to 

supply power from the storage battery to the load 46 

by using a maximum amount of power determined on the 15 

basis of the upper limit as a maximum amount.  As a 

result, it is possible to reliably reduce an 

inconvenience in that power is purchased from a power 

supplier in a discharging time period having a high 

power purchasing price.  Meanwhile, an alarm may be 20 

issued in a case of use such as an excess of an upper 

limit of power supplied to a load from a storage battery 

in a discharging time period. 

[0056] 

In addition, according to the present exemplary 25 

embodiment, it is possible to generate a discharging 

schedule by setting the discharging permission power 
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amount as a predetermined amount (for example, 80%, 70%, 

or the like) in the amount of power indicated by 

remaining discharge capacity information and to cause 

the storage battery system 40 to discharge power in 

accordance with the discharging schedule.  According 5 

to the present exemplary embodiment, it is possible to 

charge a fixed amount of power (for example, 20%, 30%, 

or the like) in a storage battery at all times, for 

example, for emergency. 

[0057] 10 

Second Exemplary Embodiment 

An example of a functional block diagram of a 

storage battery management device 10 according to the 

present exemplary embodiment is illustrated in FIG. 5, 

similar to the first exemplary embodiment.  15 

Configurations of a price information acquisition unit 

11 and a remaining discharge capacity information 

acquisition unit 12 are the same as those in the first 

exemplary embodiment. 

[0058] 20 

The present exemplary embodiment is different 

from the first exemplary embodiment in that a 

discharging schedule generation unit 13 gives a 

priority rank to each of a plurality of discharging time 

periods so that a priority rank of a discharging time 25 

period having a high power purchasing price is high and 

generates a discharging schedule so that an upper limit 
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for a first discharging time period is set to be equal 

to or larger than an upper limit for a second 

discharging time period having a priority rank lower 

than that of the first discharging time period.  

Hereinafter, the priority rank will be referred to as 5 

a "discharging priority rank".  Other configurations 

of the discharging schedule generation unit 13 are the 

same as those in the first exemplary embodiment. 

[0059] 

Hereinafter, a description will be given of (1) 10 

a process in which the discharging schedule generation 

unit 13 gives a discharging priority rank to each of 

a plurality of discharging time periods and (2) a 

process in which the discharging schedule generation 

unit 13 determines an upper limit for a plurality of 15 

discharging time periods using a discharging priority 

rank. 

[0060] 

First, (1) the process in which the discharging 

schedule generation unit 13 gives a discharging 20 

priority rank to each of a plurality of discharging time 

periods will be described with reference to FIG. 9.  

FIG. 9 shows the magnitude of a power purchasing price 

in each time period with the horizontal axis 

representing a time and the vertical axis representing 25 

a power purchasing price.  The degree of the power 

purchasing price in each time period is based on power 



32 

 

purchasing price information acquired by a price 

information acquisition unit 11.  Meanwhile, in a case 

of the example illustrated in the drawing, a time period 

between M o'clock and M+1 o'clock is set to be one 

discharging time period. 5 

[0061] 

The discharging schedule generation unit 13 

specifies a power purchasing price in each time period 

on the basis of the power purchasing price information, 

and then first determines a chargeable time period in 10 

which power is supplied from an electric power system 

45 and is charged in a storage battery.  The length of 

the chargeable time period to be is a matter of design.  

For example, the discharging schedule generation unit 

13 can set time periods having a predetermined length 15 

which are selected in order of a time period having a 

low power purchasing price, as chargeable time periods.  

In this manner, it is possible to charge a storage 

battery with power in a time period having a low power 

purchasing price.  In a case of the example illustrated 20 

in FIG. 9, the discharging schedule generation unit 13 

sets a time between 0 o'clock and 7 o'clock which is 

a time period having a predetermined length (7 hours) 

selected in order of a low power purchasing price, as 

a chargeable time period.  When such a discharging 25 

schedule is generated, a storage battery system 40 is 

supplied with power from the electric power system 45 
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in the chargeable time period and charges the storage 

battery with power. 

[0062] 

The discharging schedule generation unit 13 

determines a chargeable time period, divides a time 5 

period except for the chargeable time period into a 

plurality of discharging time periods, and gives a 

discharging priority rank to each of the plurality of 

discharging time periods.  Specifically, the 

discharging schedule generation unit 13 divides a time 10 

period except for the chargeable time period into a 

plurality of discharging time periods for each unit 

time which is set in advance, and gives a discharging 

priority rank to each of the plurality of discharging 

time periods so that a discharging priority rank of a 15 

discharging time period having a high power purchasing 

price is high.  Meanwhile, it is possible to apply 

various methods of giving a discharging priority rank 

to discharging time periods having the same power 

purchasing price.  For example, a discharging priority 20 

rank of a discharging time period at the prior time may 

be raised.  In addition, when a plurality of time 

periods having different power purchasing prices are 

included in a certain discharging time period, a 

priority rank may be given to each of the plurality of 25 

time periods by setting a low power purchasing price, 

a high power purchasing price, an average value thereof, 
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or the like as a power purchasing price in the 

discharging time period.  According to the process, 

discharging priority ranks as illustrated in FIG. 9 are 

given to the plurality of discharging time periods.  

Meanwhile, in the discharging priority ranks shown in 5 

the drawing, the smaller the numerical value is, the 

higher the priority thereof is (the same is true of all 

of the following exemplary embodiments). 

[0063] 

Next, (2) the process in which the discharging 10 

schedule generation unit 13 determines an upper limit 

for a plurality of discharging time periods using a 

discharging priority rank will be described with 

reference to FIG. 10. 

[0064] 15 

The discharging schedule generation unit 13 

determines upper limits which are larger than 0 in order 

from a discharging time period having a high 

discharging priority rank so that a total of maximum 

amounts of power determined on the basis of upper limits 20 

determined for respective discharging time periods 

does not exceed a discharging permission power amount 

determined on the basis of remaining discharge capacity 

information.  When a total of maximum amounts of power 

determined on the basis of the upper limits determined 25 

for the respective discharging time periods exceeds the 

discharging permission power amount, 0 is determined 
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as an upper limit with respect to the remaining 

discharging time periods. 

[0065] 

For example, an upper limit which is larger than 

0 may be the maximum power that can be discharged by 5 

a storage battery while securing safety in terms of the 

performance thereof or a maximum amount of power 

(hereinafter, referred to as a "discharging maximum 

value") that can be discharged per unit time.  The 

storage battery management device 10 may store in 10 

advance information indicating the discharging maximum 

value of the storage battery as characteristics of the 

storage battery system 40.  The discharging maximum 

value is determined, for example, by a manufacturer of 

the storage battery system 40.  The discharging 15 

schedule generation unit 13 may generate a discharging 

schedule using the information.  In this case, the 

discharging schedule generation unit 13 may determine 

either the discharging maximum value or a predetermined 

value (for example, 0) which is smaller than the 20 

discharging maximum value as an upper limit with 

respect to each discharging time period.  In a case of 

the example illustrated in FIG. 10, the discharging 

schedule generation unit 13 determines either a 

discharging maximum value or 0 as an upper limit with 25 

respect to each discharging time period. 

[0066] 



36 

 

When discharging maximum values (upper limits) 

are determined in order from a discharging time period 

having a high discharging priority rank in a case where 

a discharging permission power amount is indivisible 

by the discharging maximum value, the remainder is left.  5 

The discharging schedule generation unit 13 may 

determine the remainder to be used for discharging 

priority time period with the next discharging priority 

rank, or may ignore the remainder. 

[0067] 10 

Meanwhile, an upper limit which is larger than 0 

may be determined on the basis of power purchasing price 

information.  For example, the discharging schedule 

generation unit 13 may set a predetermined number (a 

matter of design) of discharging time periods from a 15 

high discharging priority rank to be discharging time 

periods in which an upper limit which is larger than 

0 is determined.  In addition, a discharging 

permission power amount may be divided proportionally 

in accordance with a power purchasing price in a 20 

discharging time period for which an upper limit larger 

than 0 is set to be determined.  In addition, 0 may be 

determined as an upper limit with respect to a 

discharging time period for which an upper limit larger 

than 0 is set not to be determined.  In this case, as 25 

illustrated in FIG. 11, an upper limit in a discharging 

time period for which an upper limit which is larger 
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than 0 is determined is set to be a value depending on 

a power purchasing price in each discharging time 

period. 

[0068] 

In both cases of FIGS. 10 and 11, an upper limit 5 

in a first discharging time period is set to be equal 

to or larger than an upper limit in a second discharging 

time period having a priority rank lower than that of 

the first discharging time period. 

[0069] 10 

According to the above-described exemplary 

embodiment, it is possible to realize the same 

operation and effect as those in the first exemplary 

embodiment. 

[0070] 15 

In addition, according to the present exemplary 

embodiment, it is possible to give a discharging 

priority rank to each of a plurality of discharging time 

periods and to generate a discharging schedule on the 

basis of the discharging priority ranks.  According to 20 

the present exemplary embodiment, it is possible to 

efficiently generate the discharging schedule. 

[0071] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 25 

schedule so that an upper limit in a first discharging 

time period is set to be equal to or greater than an 
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upper limit in a second discharging time period having 

a priority rank lower than that of the first discharging 

time period.  According to the present exemplary 

embodiment, there are less opportunities to receive the 

supply of power from the electric power system 45 in 5 

a discharging time period having a relatively high 

discharging priority rank (having a relatively high 

power purchasing price) than in a discharging time 

period having a relatively low discharging priority 

rank (having a relatively low power purchasing price).  10 

As a result, it is possible to reduce an inconvenience 

in that power is purchased from a power supplier in a 

discharging time period having a high power purchasing 

price. 

[0072] 15 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 

schedule in which the maximum power that can be 

discharged by a storage battery or a maximum amount of 

power (discharging maximum value) that can be 20 

discharged per unit time is determined as an upper limit.  

According to the present exemplary embodiment, in a 

discharging time period having a relatively high power 

purchasing price, it is possible to discharge as large 

amount of power as possible in terms of the performance 25 

of the storage battery.  As a result, it is possible 

to further reduce an inconvenience in that power is 
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purchased from a power supplier in a discharging time 

period having a relatively high power purchasing price. 

[0073] 

Third Exemplary Embodiment 

A storage battery management device 10 according 5 

to the present exemplary embodiment can generate a 

discharging schedule for allowing power corresponding 

to a discharging permission power amount to be 

completely used up. 

[0074] 10 

The discharging schedule is a schedule in which 

an upper limit of discharging from a storage battery 

is set, and an actual amount of discharge according to 

the schedule is set to be equal to or less than the upper 

limit.  When the amount of power to be supplied to a 15 

load 46 in a certain discharging time period is smaller 

than an upper limit which is set in the discharging 

schedule, power of the storage battery is not 

discharged up to the full upper limit in the discharging 

time period. 20 

[0075] 

When a discharging time period in which power is 

not discharged up to a maximum amount of power is 

generated in a case where a discharging schedule is 

generated so that a total of maximum amounts of power 25 

determined on the basis of upper limits determined for 

respective discharging time periods does not exceed a 
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discharging permission power amount, the discharging 

permission power amount is not used up at a point in 

time when a discharging process according to the 

discharging schedule is terminated (for example, a 

point in time of 24 o'clock in a case of a discharging 5 

schedule from 0 o'clock to 24 o'clock), which may result 

in a situation in which some amount of power remains. 

[0076] 

In this case, an inconvenience may occur in that, 

despite power, charged in a storage battery in a time 10 

period having a low power purchasing price, remaining 

without being used up, power is supplied from an 

electric power system 45 and thus the power is purchased 

in a discharging time period for which 0 is allocated 

as an upper limit (time period having a power purchasing 15 

price higher than that in a chargeable time period). 

[0077] 

In order to eliminate such a defect, the storage 

battery management device 10 according to the present 

exemplary embodiment generates a discharging schedule 20 

for allowing power corresponding to a discharging 

permission power amount to be used up. 

[0078] 

Incidentally, power corresponding to a 

discharging permission power amount being used up is 25 

realized by generating a discharging schedule so that 

a total of maximum amounts of power determined on the 
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basis of upper limits determined for respective 

discharging time periods greatly exceeds the 

discharging permission power amount.  For example, 

power corresponding to a discharging permission power 

amount being used up can be realized by determining a 5 

value sufficiently larger than 0 as an upper limit for 

all of the discharging time periods. 

[0079] 

However, in order to suppress a power charge to 

be paid to a power supplier, it is necessary to increase 10 

the amount of power discharged from a storage battery 

in a discharging time period having a relatively high 

power purchasing price and to decrease the amount of 

power discharged from the storage battery in a 

discharging time period having a relatively low power 15 

purchasing price.  When a value sufficiently larger 

than 0 is determined as an upper limit for a large number 

of discharging time periods, an inconvenience may occur 

in that power charged in a storage battery is used up 

in a discharging time period having a relatively low 20 

power purchasing price and power does not remain in the 

storage battery in a discharging time period having a 

relatively high power purchasing price. 

[0080] 

Consequently, the storage battery management 25 

device 10 according to the present exemplary embodiment 

generates a discharging schedule capable of 
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discharging power in a discharging time period having 

a relatively high power purchasing price and completely 

using up power corresponding to a discharging 

permission power amount. 

[0081] 5 

An example of a functional block diagram of the 

storage battery management device 10 according to the 

present exemplary embodiment is illustrated in FIG. 5, 

similar to the first exemplary embodiment.  

Configurations of a price information acquisition unit 10 

11 and a remaining discharge capacity information 

acquisition unit 12 are the same as those in the first 

exemplary embodiment.  Hereinafter, a configuration 

of a discharging schedule generation unit 13 will be 

described.  Meanwhile, only differences from the first 15 

and second exemplary embodiments will be described, and 

a description of common portions will not be repeated. 

[0082] 

The discharging schedule generation unit 13 

divides a plurality of discharging time periods into 20 

a first group in which discharging time periods having 

a relatively high power purchasing price are collected 

and a second group in which discharging time periods 

having a relatively low power purchasing price are 

collected.  The discharging time periods included in 25 

the first group are time periods in which power is 

desired to be necessarily discharged from a storage 
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battery in order to suppress a power charge to be paid 

to a power supplier.  On the other hand, the 

discharging time periods included in the second group 

are time periods having a power purchasing price which 

is higher than that in a chargeable time period but is 5 

lower than those in the discharging time periods of the 

first group, and are time periods in which priority of 

discharging of a storage battery is lower than those 

in the discharging time periods of the first group but 

in which  power of the storage battery is preferably 10 

discharged as long as there is a remaining power 

capacity.  Meanwhile, the discharging time period is 

a time period other than the chargeable time period 

described in the second exemplary embodiment. 

[0083] 15 

For example, the discharging schedule generation 

unit 13 may divide a plurality of discharging time 

periods into a first group having a relatively high 

power purchasing price and a second group having a 

relatively low power purchasing price in accordance 20 

with a standard, as illustrated in FIG. 12, which is 

stored in advance. 

[0084] 

After the division into groups, the discharging 

schedule generation unit 13 generates a discharging 25 

schedule so that the sum of a first total and a second 

total does not exceed a discharging permission power 
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amount.  The first total is a total of maximum amounts 

of power (maximum values of the amounts of power that 

can be discharged in respective discharging time 

periods) which are determined on the basis of upper 

limits determined for the respective discharging time 5 

periods included in the first group. The second total 

is a total of maximum amounts of power determined on 

the basis of upper limits determined for the respective 

discharging time periods which are the discharging time 

periods included in the second group, and which are 10 

temporally prior to at least one discharging time 

period included in the first group. 

[0085] 

In addition, the discharging schedule generation 

unit 13 generates a discharging schedule so that the 15 

sum of a third total, the first total, and the second 

total is set to be equal to or larger than the 

discharging permission power amount.  The third total 

is a total of maximum amounts of power determined on 

the basis of upper limits determined for the respective 20 

discharging time periods which are the discharging time 

periods included in the second group, and which are 

temporally after all of the discharging time periods 

included in the first group. 

[0086] 25 

Here, an example will be described with reference 

to FIG. 13.  In a case of the example illustrated in 
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FIG. 13, an upper limit is a discharging maximum value 

of a storage battery, or 0.  When an upper limit is 

indicated by the amount of power, the upper limit is 

set to be a maximum amount of power.  On the other hand, 

when an upper limit is indicated by power, the amount 5 

of power discharged when discharging is continuously 

performed with power having an upper limit for a unit 

time of a discharging time period is set to be a maximum 

amount of power.  Discharging time periods included 

between 13 o'clock and 17 o'clock correspond to a first 10 

group, and the other discharging time periods 

correspond to a second group.  In addition, 

discharging priority ranks as shown in the drawing are 

given to the respective discharging time periods in 

accordance with power purchasing prices in the 15 

respective discharging time periods.  The discharging 

priority ranks illustrated in FIG. 13 are the same as 

the discharging priority ranks illustrated in FIG. 9. 

[0087] 

First, the discharging schedule generation unit 20 

13 determines a discharging maximum value of a storage 

battery as an upper limit for four discharging time 

periods included in the first group, in accordance with 

the discharging priority ranks.  Here, a first total 

is a total of maximum amounts of power defined as 25 

described above.  In a case of the example illustrated 

in FIG. 13, the first total is set to a value (the sum 
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of maximum amounts of power between 13 o'clock and 14 

o'clock, between 14 o'clock and 15 o'clock, between 15 

o'clock and 16 o'clock, and between 16 o'clock and 17 

o'clock) which is obtained by multiplying a maximum 

amount of power by 4. 5 

[0088] 

Thereafter, the discharging schedule generation 

unit 13 determines an upper limit for discharging time 

periods included in the second group in accordance with 

the discharging priority ranks.  First, a time period 10 

between 11 o'clock and 12 o'clock which has the next 

highest discharging priority rank is set as an object 

to be processed.  The discharging time period is a 

discharging time period which is temporally prior to 

at least one discharging time period included in the 15 

first group.  A total of maximum amounts of power which 

are determined on the basis of an upper limit determined 

for the discharging time period is set to be a second 

total. 

[0089] 20 

As described above, the discharging schedule 

generation unit 13 generates a discharging schedule so 

that the sum of the first total and the second total 

does not exceed a discharging permission power amount.  

Consequently, when the discharging schedule generation 25 

unit 13 determines a discharging maximum value of a 

storage battery as an upper limit for a discharging time 
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period between 11 o'clock and 12 o'clock, it is 

determined whether the sum of the first total and the 

second total exceeds a discharging permission power 

amount.  When the sum does not exceed the discharging 

permission power amount, the discharging schedule 5 

generation unit 13 determines the discharging maximum 

value of the storage battery as an upper limit for the 

discharging time period between 11 o'clock and 12 

o'clock.  On the other hand, when the sum exceeds the 

discharging permission power amount, the discharging 10 

schedule generation unit 13 determines 0 as an upper 

limit for the discharging time period between 11 

o'clock and 12 o'clock.  In a case of the example 

illustrated in FIG. 13, a discharging maximum value of 

a storage battery is determined as an upper limit for 15 

the discharging time period between 11 o'clock and 12 

o'clock. 

[0090] 

Thereafter, the discharging schedule generation 

unit 13 sets a time period between 12 o'clock and 13 20 

o'clock which has the next highest discharging priority 

rank as an object to be processed.  In the same manner 

as described above, when the discharging schedule 

generation unit 13 determines a discharging maximum 

value of a storage battery as an upper limit for the 25 

discharging time period between 12 o'clock and 13 

o'clock, it is determined whether the sum of the first 
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total and the second total exceeds a discharging 

permission power amount.  In addition, 0 or the 

discharging maximum value of the storage battery is 

determined as an upper limit for the time period between 

12 o'clock and 13 o'clock in accordance with a result 5 

of the determination.  In a case of the example 

illustrated in FIG. 13, 0 is determined as an upper 

limit for the discharging time period between 12 

o'clock and 13 o'clock. 

[0091] 10 

Thereafter, the discharging schedule generation 

unit 13 sets a time period between 17 o'clock and 18 

o'clock which has the next highest discharging priority 

rank as an object to be processed.  The discharging 

time period is a discharging time period which is 15 

temporally after all of the discharging time periods 

included in the first group.  A total of maximum 

amounts of power which are determined on the basis of 

an upper limit determined for the discharging time 

period is set to be a third total. 20 

[0092] 

As described above, the discharging schedule 

generation unit 13 generates a discharging schedule so 

that the sum of the first total, the second total, and 

the third total is set to be equal to or larger than 25 

a predetermined amount of power which is determined on 

the basis of remaining discharge capacity information.  



49 

 

For example, the discharging schedule generation unit 

13 determines a discharging maximum value of a storage 

battery as an upper limit for all of the discharging 

time periods, among the discharging time periods 

included in the second group, which are temporally 5 

after all of the discharging time periods included in 

the first group. 

[0093] 

For example, the discharging schedule generation 

unit 13 generates the discharging schedule as 10 

illustrated in FIG. 13 by continuously performing such 

a process. 

[0094] 

According to the above-described exemplary 

embodiment, it is possible to realize the same 15 

operation and effect as those in the first and second 

exemplary embodiments. 

[0095] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 20 

schedule so that the sum of a first total and a second 

total does not exceed a discharging permission power 

amount.  According to the present exemplary embodiment, 

power of a storage battery is used up before discharging 

time periods included in the first group, and thus it 25 

is possible to suppress the occurrence of an 

inconvenience in that power cannot be discharged from 
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the storage battery in the discharging time periods. 

[0096] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 

schedule so that the sum of a first total, a second total, 5 

and a third total is set to be equal to or larger than 

a discharging permission power amount, preferably, 

sufficiently exceeds the discharging permission power 

amount.  For example, it is possible to determine a 

discharging maximum value of a storage battery as an 10 

upper limit for all of the discharging time periods 

which are temporally after all of the discharging time 

periods included in the first group.  According to the 

present exemplary embodiment, it is possible to use up 

power corresponding to a discharging permission power 15 

amount until a point in time when a discharging process 

according to a discharging schedule is terminated (for 

example, a point in time of 24 o'clock in a case of a 

discharging schedule from 0 o'clock to 24 o'clock). 

[0097] 20 

Fourth Exemplary Embodiment 

The present exemplary embodiment is different 

from the first to third exemplary embodiments in that 

a discharging schedule is generated by further using 

predicted demand information indicating predicted 25 

power demand of a load 46. 

[0098] 
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FIG. 14 illustrates an example of a functional 

block diagram of a storage battery management device 

10 according to the present exemplary embodiment.  As 

illustrated in the drawing, the storage battery 

management device 10 includes a price information 5 

acquisition unit 11, a remaining discharge capacity 

information acquisition unit 12, a discharging 

schedule generation unit 13, and a predicted demand 

information acquisition unit 14.  Configurations of 

the price information acquisition unit 11 and the 10 

remaining discharge capacity information acquisition 

unit 12 are the same as those in the first to third 

exemplary embodiments.  Hereinafter, differences 

from the first to third exemplary embodiments will be 

described. 15 

[0099] 

The predicted demand information acquisition 

unit 14 acquires predicted demand information 

indicating predicted power demand of the load 46.  The 

predicted demand information is information indicating 20 

demand for power for each time period.  The predicted 

demand information may be, for example, information 

which is determined on the basis of the past record.  

For example, a storage battery system 40 may transmit 

information indicating record of the amount of power 25 

supplied to the load 46 which is connected to a PCS 41, 

to the storage battery management device 10.  The 
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storage battery management device 10 may accumulate the 

record to thereby generate predicted demand 

information according to a predetermined algorithm.  

How the predicted demand information is generated in 

the present exemplary embodiment is a matter of design. 5 

[0100] 

The discharging schedule generation unit 13 

generates a discharging schedule by further using the 

predicted demand information acquired by the predicted 

demand information acquisition unit 14.  Specifically, 10 

the discharging schedule generation unit 13 determines 

an upper limit for a first discharging time period using 

predicted demand information in the first discharging 

time period. 

[0101] 15 

For example, the discharging schedule generation 

unit 13 can determine a predetermined amount of power 

equal to or larger than a value of predicted power 

demand (Wh) in the first discharging time period and 

can set the value as an upper limit of the amount of 20 

power.  Alternatively, it is possible to determine an 

upper limit of power on the basis of the determined 

predetermined amount of power.  Meanwhile, it is 

preferable to determine such a large value that an error 

of predicted power demand can be sufficiently absorbed 25 

to a certain extent, as the predetermined amount of 

power instead of determining a value excessively larger 
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than the value of predicted power demand (Wh) as the 

predetermined amount of power.  For example, the 

discharging schedule generation unit 13 may determine 

a value obtained by multiplying the predicted power 

demand (Wh) in the discharging time period by a 5 

coefficient which is equal to or larger than 1 and is 

smaller than 2, or a value obtained by adding a 

predetermined amount of power which is not excessively 

large to the predicted power demand (Wh) in the 

discharging time period, as the predetermined amount 10 

of power. 

[0102] 

Meanwhile, a case where predicted power demand 

exceeds a discharging maximum value of a storage 

battery is also considered.  Consequently, the 15 

discharging schedule generation unit 13 may set a min 

(value determined on the basis of predicted power 

demand, a discharging maximum value) as an upper limit.  

A smaller value out of a and b is adopted as a min (a, 

b). 20 

[0103] 

Here, an example will be described with reference 

to FIG. 15.  In (1) of FIG. 15, the magnitude of a power 

purchasing price in each time period is shown by a bar 

graph in which the horizontal axis represents a time 25 

and the vertical axis represents the power purchasing 

price.  In addition, the magnitude of predicted power 
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demand in each time period is shown by a dotted line 

in an overlapping manner.  In a case of the example 

shown in the drawing, a time period between M o'clock 

and M+1 o'clock is set to be one discharging time 

period. 5 

[0104] 

In (2) of FIG. 15, the horizontal axis represents 

a time, and the vertical axis represents the amount of 

power discharged (Wh) indicating an upper limit for 

permitting discharging from a storage battery.  In 10 

addition, the magnitude of predicted power demand in 

each time period is shown by a dotted line in an 

overlapping manner.  Further, discharging priority 

ranks determined in accordance with power purchasing 

prices in respective discharging time periods are shown.  15 

The discharging priority ranks shown in (2) of FIG. 15 

are the same as the discharging priority ranks 

illustrated in FIG. 9. 

[0105] 

The discharging schedule generation unit 13 20 

determines upper limits which are larger than 0 in order 

from a discharging time period having a high 

discharging priority rank, and generates a discharging 

schedule so that a total of maximum amounts of power 

determined on the basis of upper limits determined for 25 

respective discharging time periods does not exceed a 

discharging permission power amount. 
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[0106] 

First, the discharging schedule generation unit 

13 sets a time period between 13 o'clock and 14 o'clock 

which is a discharging time period having the highest 

discharging priority rank, as an object to be processed.  5 

The discharging schedule generation unit 13 determines 

a value equal to or larger than predicted power demand 

(Wh) of the discharging time period as an upper limit 

(the amount of power).  For example, the discharging 

schedule generation unit 13 may determine a value 10 

obtained by multiplying the predicted power demand (Wh) 

in the discharging time period by a coefficient which 

is equal to or larger than 1 and is smaller than 2, or 

a value obtained by adding a predetermined amount of 

power which is not excessively large to the predicted 15 

power demand (Wh) in the discharging time period, as 

an upper limit. 

[0107] 

Thereafter, the discharging schedule generation 

unit 13 sets a time period between 14 o'clock and 15 20 

o'clock which is a discharging time period having the 

next highest discharging priority rank, as an object 

to be processed.  The discharging schedule generation 

unit 13 determines a value equal to or larger than 

predicted power demand (Wh) of the discharging time 25 

period as an upper limit candidate.  For example, the 

discharging schedule generation unit 13 may determine 
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a value obtained by multiplying the predicted power 

demand (Wh) in the discharging time period by a 

coefficient which is equal to or larger than 1, or a 

value obtained by adding a predetermined amount of 

power to the predicted power demand (Wh) in the 5 

discharging time period, as an upper limit candidate.  

The discharging schedule generation unit 13 determines 

whether the sum of the determined upper limit candidate 

and upper limits determined for the discharging time 

periods so far does not exceed a discharging permission 10 

power amount.  When the sum does not exceed the 

discharging permission power amount, the discharging 

schedule generation unit 13 determines the upper limit 

candidate as an upper limit for the discharging time 

period between the 14 o'clock and 15 o'clock.  On the 15 

other hand, when the sum exceeds the discharging 

permission power amount, the discharging schedule 

generation unit 13 determines 0 as an upper limit for 

the discharging time period between the 14 o'clock and 

15 o'clock.  The discharging schedule generation unit 20 

13 determines 0 as an upper limit for all of the 

discharging time periods having a discharging priority 

rank lower than that in the discharging time period.  

Hereinafter, the discharging schedule generation unit 

13 similarly determines an upper limit for all 25 

discharging time periods, thereby obtaining the 

discharging schedule as illustrated in (2) of FIG. 15. 
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[0108] 

In the first and second exemplary embodiments, an 

example in which an upper limit is determined on the 

basis of predicted power demand has been described.  

However, in the third exemplary embodiment, it is also 5 

possible to determine an upper limit on the basis of 

predicted power demand. 

[0109] 

According to the present exemplary embodiment, it 

is possible to realize the same operation and effect 10 

as those in the first to third exemplary embodiments. 

[0110] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 

schedule in which an upper limit is determined on the 15 

basis of predicted power demand, and thus it is not 

necessary to determine a wastefully large upper limit.  

In order to suppress the purchase of power from a power 

supplier in a discharging time period having a high 

power purchasing price, it is preferable to determine 20 

a sufficiently large upper limit for the discharging 

time period.  However, when a wastefully large upper 

limit is determined, a difference between the amount 

of power which is actually used in the discharging time 

period and the upper limit determined for the 25 

discharging time period is increased, which results in 

a deterioration in the accuracy of discharge control.  
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For example, when a discharging schedule is generated 

so that a total of maximum amounts of power determined 

on the basis of upper limits determined for respective 

discharging time periods does not exceed a discharging 

permission power amount, the number of discharging time 5 

periods for which an upper limit larger than 0 can be 

determined is reduced, and thus the amount of power 

remaining at a point in time when a discharging process 

according to the discharging schedule is terminated 

(for example, a point in time from 24 o'clock in a case 10 

of a discharging schedule from 0 o'clock to 24 o'clock) 

is increased. 

[0111] 

According to the present exemplary embodiment, it 

is possible to determine an upper limit which does not 15 

be excessively large and hardly is smaller than the 

amount of power which is actually used in the 

discharging time period, on the basis of predicted 

power demand.  As a result, the accuracy of discharge 

control is improved. 20 

[0112] 

Fifth Exemplary Embodiment 

The present exemplary embodiment is different 

from the first to fourth exemplary embodiments in that 

a discharging schedule is generated by further using 25 

predicted power generation information indicating a 

predicted power generation amount for each time period 
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of a power generation device 47. 

[0113] 

FIG. 16 illustrates an example of a functional 

block diagram of a storage battery management device 

10 according to the present exemplary embodiment.  As 5 

illustrated in the drawing, the storage battery 

management device 10 includes a price information 

acquisition unit 11, a remaining discharge capacity 

information acquisition unit 12, a discharging 

schedule generation unit 13, and a predicted power 10 

generation information acquisition unit 15.  

Meanwhile, although not shown in the drawing, the 

storage battery management device may further include 

a predicted demand information acquisition unit 14.  

Configurations of the price information acquisition 15 

unit 11, the remaining discharge capacity information 

acquisition unit 12, and the predicted demand 

information acquisition unit 14 are the same as those 

in the first to fourth exemplary embodiments.  

Hereinafter, differences from the first to fourth 20 

exemplary embodiments will be described. 

[0114] 

The predicted power generation information 

acquisition unit 15 acquires predicted power 

generation information indicating a predicted power 25 

generation amount for each time period of a power 

generation device 47 that is a power supply source 
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different from an electric power system 45, and that 

supplies power to a load 46 or a storage battery 

(battery pack 44) included in a storage battery system 

40. 

[0115] 5 

In the present exemplary embodiment, a unit of 

generating a predicted power generation amount is a 

matter of design.  In a case of the power generation 

device 47 that generates power using natural energy, 

a predicted power generation amount may be generated 10 

using information such as a weather forecast. 

[0116] 

The discharging schedule generation unit 13 

generates a discharging schedule by further using 

predicted power generation information. 15 

[0117] 

Here, an example will be described with reference 

to FIG. 17.  In (1) of FIG. 17, the magnitude of a power 

purchasing price in each time period is shown by a bar 

graph in which the horizontal axis represents a time 20 

and the vertical axis represents the power purchasing 

price.  In addition, the magnitude of a predicted power 

generation amount in each time period is shown by a line 

in an overlapping manner.  In a case of the example 

shown in the drawing, a time period between M o'clock 25 

and M+1 o'clock is set to be one discharging time 

period. 
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[0118] 

In (2) of FIG. 17, the horizontal axis represents 

a time, and the vertical axis represents the amount of 

power discharged (Wh) indicating an upper limit for 

permitting discharging from a storage battery.  5 

Further, discharging priority ranks of respective 

discharging time periods are shown.  The discharging 

priority ranks are determined in accordance with the 

following rule. 

·Higher discharging priority ranks are given in 10 

order of a discharging time period having a high power 

purchasing price. 

·Higher discharging priority ranks are given to 

discharging time periods having the same power 

purchasing price in order of a discharging time period 15 

with a small predicted power generation amount. 

·Higher discharging priority ranks are given to 

discharging time periods having the same power 

purchasing price and the same predicted power 

generation amount in order from an early discharging 20 

time period. 

[0119] 

The discharging schedule generation unit 13 can 

generate a discharging schedule as illustrated in (2) 

of FIG. 17 by generating a discharging schedule so that 25 

a total of maximum amounts of power determined on the 

basis of upper limits determined for respective 
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discharging time periods does not exceed a discharging 

permission power amount, in accordance with the 

discharging priority ranks determined in this manner.  

Meanwhile, an upper limit in (2) of FIG. 17 is a 

discharging maximum value, but other values described 5 

in the above-described exemplary embodiment can also 

be set as upper limits.  Alternatively, the 

discharging schedule generation unit 13 may set a min 

(discharging maximum value, max (0, predicted power 

demand-predicted power generation amount)+α) as an 10 

upper limit.  A larger value out of a and b is adopted 

as a max (a, b). 

[0120] 

In addition, here, a description has been given 

of an example in which a discharging schedule is 15 

generated so that a total of maximum amounts of power 

determined on the basis of upper limits determined for 

respective discharging time periods does not exceed a 

discharging permission power amount, after discharging 

priority ranks are determined.  However, it is also 20 

possible to generate a discharging schedule using the 

method described in the third exemplary embodiment 

after discharging priority ranks are determined. 

[0121] 

Here, another example will be described with 25 

reference to FIG. 18.  In (1) of FIG. 18, the magnitude 

of a power purchasing price in each time period is shown 
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by a bar graph in which the horizontal axis represents 

a time and the vertical axis represents the power 

purchasing price.  In addition, the magnitude of a 

predicted power generation amount in each time period 

is shown by a line in an overlapping manner.  Further, 5 

a price of power (a selling price of power), generated 

by the power generation device 47, which is sold to a 

power supplier is shown by a line.  For example, the 

price information acquisition unit 11 may acquire power 

selling price information indicating a selling price 10 

of power generated by the power generation device 47.  

In a case of the example shown in the drawing, a time 

period between M o'clock and M+1 o'clock is set to be 

one discharging time period.  In a case of the example 

shown in (1) of FIG. 18, a selling price of power is 15 

constant irrespective of a time period, but may have 

a value which is different for each time period (the 

same is true of all of the exemplary embodiments). 

[0122] 

The discharging schedule generation unit 13 20 

generates a discharging schedule in accordance with the 

following premise. 

·In a time period having a selling price of power 

equal to or lower than a power purchasing price, power 

generated by the power generation device 47 is supplied 25 

to the load 46 or the storage battery. 

·In a time period having a selling price of power 
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higher than a power purchasing price, power generated 

by the power generation device 47 is not supplied to 

the load 46 and the storage battery. 

[0123] 

When a selling price of power is equal to or lower 5 

than a power purchasing price, it is advantageous to 

supply power generated by the power generation device 

47 to the load 46 or the storage battery without selling 

the power.  On the other hand, when a selling price of 

power is higher than a power purchasing price, it is 10 

advantageous to sell power generated by the power 

generation device 47 without supplying the power to the 

load 46 or the storage battery.  The above-mentioned 

premise is based on such a fact. 

[0124] 15 

Meanwhile, the premise that "power generated by 

the power generation device 47 is not supplied to the 

load 46 and the storage battery in a time period having 

a selling price of power higher than a power purchasing 

price" is a premise assumed in order to merely create 20 

a discharging schedule (in order to determine an upper 

limit for each discharging time period), and power does 

not necessarily have to be operated as premised.  That 

is, when the storage battery system 40 discharges power 

in accordance with the discharging schedule created on 25 

the basis of the premise, power generated by the power 

generation device 47 may be supplied to the load 46 and 
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the storage battery in a time period having a selling 

price of power higher than a power purchasing price. 

[0125] 

In (2) of FIG. 18, a predicted power generation 

amount in a time period having a selling price of power 5 

equal to or lower than a power purchasing price is shown.  

That is, a predicted power amount (hereinafter, 

"predicted power supply amount") which is supplied to 

the load 46 or the storage battery from the power 

generation device 47 is shown. 10 

[0126] 

For example, the discharging schedule generation 

unit 13 may similarly give discharging priority ranks 

using a predicted power supply amount instead of a 

predicted power generation amount in the method 15 

described with reference to FIG. 17 to thereby generate 

a discharging schedule. 

[0127] 

Here, another example will be described with 

reference to FIG. 19.  In (1) of FIG. 19, the magnitude 20 

of a power purchasing price in each time period is shown 

by a bar graph in which the horizontal axis represents 

a time and the vertical axis represents the power 

purchasing price.  In addition, the magnitude of 

predicted power demand in each time period is shown by 25 

a dotted line in an overlapping manner.  Further, the 

magnitude of a predicted power supply in each time 
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period is shown by a line in an overlapping manner.  In 

a case of the example shown in the drawing, a time period 

between M o'clock and M+1 o'clock is set to be one 

discharging time period. 

[0128] 5 

In (2) of FIG. 19, the horizontal axis represents 

a time, and the vertical axis represents the amount of 

power discharged (Wh) indicating an upper limit for 

permitting discharging from a storage battery.  

Further, discharging priority ranks of respective 10 

discharging time periods are shown.  The discharging 

priority ranks are determined in accordance with the 

following rules. 

·High discharging priority ranks are given in 

order from a discharging time period having a predicted 15 

power supply amount equal to or less than predicted 

power demand. 

·When there are a plurality of discharging time 

periods having a predicted power supply amount equal 

to or less than predicted power demand, discharging 20 

priority ranks are given in order from a discharging 

time period having a high power purchasing price. 

·High discharging priority ranks are given to 

discharging time periods having the same power 

purchasing price in order from an early discharging 25 

time period. 

[0129] 
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The discharging schedule generation unit 13 can 

generate a discharging schedule as illustrated in (2) 

of FIG. 19 by generating a discharging schedule so that 

a total of upper limits determined for respective 

discharging time periods does not exceed a discharging 5 

permission power amount, in accordance with the 

discharging priority ranks determined in this manner.  

Meanwhile, an upper limit in (2) of FIG. 19 is a 

discharging maximum value, but other values having been 

described so far can also be set as upper limits. 10 

[0130] 

In addition, here, a description has been given 

of an example in which a discharging schedule is 

generated so that a total of maximum amounts of power 

determined on the basis of upper limits determined for 15 

respective discharging time periods does not exceed a 

discharging permission power amount after discharging 

priority ranks are determined.  However, it is also 

possible to generate a discharging schedule using the 

method described in the third exemplary embodiment 20 

after discharging priority ranks are determined. 

[0131] 

In addition, the discharging schedule generation 

unit 13 can similarly give discharging priority ranks 

using a predicted power generation amount instead of 25 

a predicted power supply amount in the method described 

with reference to FIG. 19 to thereby generate a 
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discharging schedule. 

[0132] 

In this manner, the discharging schedule 

generation unit 13 may generate a discharging schedule 

by giving higher priority to the supply of power to the 5 

load 46 from the power generation device 47 over the 

supply of power to the load 46 from the storage battery 

in a discharging time period in which power can be 

supplied to the load 46 or the storage battery from the 

power generation device 47.  The storage battery 10 

system 40 discharges power by giving priority to the 

supply of power to the load 46 from the power generation 

device 47 over the supply of power to the load 46 from 

the storage battery in a discharging time period in 

which power can be supplied to the load 46 or the storage 15 

battery from the power generation device 47. 

[0133] 

According to the present exemplary embodiment, it 

is possible to realize the same operation and effect 

as those in the first to fourth exemplary embodiments. 20 

[0134] 

In addition, according to the present exemplary 

embodiment, a discharging schedule can be generated on 

the basis of a predicted power generation amount of the 

power generation device 47, and thus it is possible to 25 

generate an appropriate discharging schedule in 

consideration of the amount of power generation of the 
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power generation device 47. 

[0135] 

In addition, according to the present exemplary 

embodiment, division into a time period in which power 

generated by the power generation device 47 is sold and 5 

a time period in which power is supplied to the storage 

battery or the load 46 is performed on the basis of a 

magnitude relationship between a power purchasing 

price and a selling price of power, and thus it is 

possible to generate a discharging schedule in which 10 

power generated by the power generation device 47 is 

preferentially used in a discharging time period 

included in a time period determined to supply power 

to the storage battery or the load 46.  As a result, 

it is possible to effectively use power generated by 15 

the power generation device 47. 

[0136] 

Sixth Exemplary Embodiment 

An example of a functional block diagram of a 

storage battery management device 10 according to the 20 

present exemplary embodiment is illustrated in FIG. 16, 

similar to the fifth exemplary embodiment.  

Configurations of a price information acquisition unit 

11, a remaining discharge capacity information 

acquisition unit 12, a predicted demand information 25 

acquisition unit 14, and a predicted power generation 

information acquisition unit 15 are the same as those 
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in the first to fifth exemplary embodiments.  

Hereinafter, differences from the first to fifth 

exemplary embodiments will be described. 

[0137] 

The discharging schedule generation unit 13 5 

calculates time-series changes of the amount of power, 

that can be supplied to a load 46 from a storage battery, 

which is based on changes in the amount of charge of 

the storage battery due to the supply of power to the 

storage battery from a power generation device 47, 10 

using remaining discharge capacity information and 

predicted power generation information.  The 

discharging schedule generation unit 13 generates a 

discharging schedule in consideration of the changes. 

[0138] 15 

Here, an example will be described with reference 

to FIG. 20.  In (1) of FIG. 20, the horizontal axis 

represents a time, and the vertical axis represents 

surplus generation power.  The surplus generation 

power is the amount of power generation remaining when 20 

predicted power demand specified by predicted demand 

information is subtracted from a predicted power 

generation specified by predicted power generation 

information.  When the predicted power demand is 

larger than the predicted power generation, the surplus 25 

generation power is set to 0.  Meanwhile, the surplus 

generation power may be the amount of power generation 
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remaining when predicted power demand specified by 

predicted demand information is subtracted from the 

predicted power supply amount described in the fifth 

exemplary embodiment. 

[0139] 5 

The discharging schedule generation unit 13 

calculates changes in the amount of charge of the 

storage battery on the premise that the storage battery 

is charged with the surplus generation power calculated 

as described above. 10 

[0140] 

In (2) of FIG. 20, the horizontal axis represents 

a time, and the vertical axis represents the amount of 

power discharged (Wh) indicating an upper limit for 

permitting discharging from a storage battery.  In 15 

addition, the magnitude of a value obtained by 

subtracting a predicted power generation amount from 

predicted power demand in each time period is shown by 

a dotted line in an overlapping manner.  Further, 

discharging priority ranks determined in accordance 20 

with power purchasing prices in respective discharging 

time periods are shown.  The discharging priority 

ranks shown in (2) of FIG. 20 are the same as the 

discharging priority ranks illustrated in FIG. 9.  In 

a case of the example shown in the drawing, a time period 25 

between M o'clock and M+1 o'clock is set to be one 

discharging time period. 
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[0141] 

An upper limit of the amount of power discharged 

is set so that a total of upper limits in order from 

a discharging time period having a high discharging 

priority rank does not exceed a discharging permission 5 

power amount.  An upper limit which is larger than 0 

is determined on the basis of predicted power demand 

of the load 46 (see the fourth exemplary embodiment). 

[0142] 

In (3) of FIG. 20, the horizontal axis represents 10 

a time, and the vertical axis represents the amount of 

charge (Wh) of a storage battery.  In addition, a 

dotted line indicates changes in the amount of charge 

of the storage battery in a case where power is 

discharged up to an upper limit in each discharging time 15 

period, as in a discharging schedule of (2) of FIG. 20.  

In addition, a line indicates changes in the amount of 

charge of the storage battery in a case where power is 

discharged up to an upper limit in each discharging time 

period and a case where the storage battery is charged 20 

with the surplus generation power shown in (1) of FIG. 

20 at the timing, as in the discharging schedule of (2) 

of FIG. 20. 

[0143] 

The discharging schedule generation unit 13 25 

calculates time-series changes in the amount of power 

(discharging permission power amount) that can be 
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supplied to the load 46 from the storage battery on the 

basis of changes in the amount of charge of the storage 

battery, thereby generating a discharging schedule in 

consideration of the changes.  For example, in a 

discharging time period after a time when charging of 5 

surplus generation power is performed, a discharging 

schedule is generated by setting the amount of added 

surplus generation power as dischargeable power.  When 

surplus generation power is generated, the storage 

battery system 40 charges the storage battery with the 10 

generated surplus generation power.  Specifically, as 

a result of increasing a discharging permission power 

amount by performing charging of surplus power shown 

in (3) of FIG. 20, it may be able to determine the amount 

of power discharged which is larger than 0 for time 15 

periods (ninth and tenth in discharging priority rank) 

between 19 o'clock and 20 o'clock and between 20 o'clock 

and 21 o'clock shown in (2) of FIG. 20.  Further, when 

the determined amount of power discharged does not 

exceed the discharging permission power amount, it is 20 

possible to determine the amount of power discharged 

which is larger than 0 for a time period (twelfth in 

discharging priority rank) between 8 o'clock and 9 

o'clock shown in (2) of FIG. 20. 

[0144] 25 

According to the present exemplary embodiment, it 

is possible to realize the same operation and effect 
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as those in the first to fifth exemplary embodiments. 

[0145] 

In addition, according to the present exemplary 

embodiment, a discharging schedule can be generated on 

the basis of a premise that the storage battery is 5 

charged with surplus generation power which has not 

been sold and has not been supplied to the load 46 in 

power generated by the power generation device 47, and 

thus it is possible to generate an appropriate 

discharging schedule in consideration of the amount of 10 

power generation of the power generation device 47 and 

predicted demand of the load 46. 

[0146] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 15 

schedule so as to use up, for example, surplus 

generation power by the surplus generation power being 

set as dischargeable power.  As a result, it is 

possible to effectively use power generated by the 

power generation device 47. 20 

[0147] 

Seventh Exemplary Embodiment 

An example of a functional block diagram of a 

storage battery management device 10 according to the 

present exemplary embodiment is illustrated in FIGS. 25 

5, 14 and 16, similar to the first to sixth exemplary 

embodiments.  Configurations of a price information 
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acquisition unit 11, a predicted demand information 

acquisition unit 14, and a predicted power generation 

information acquisition unit 15 are the same as those 

in the first to sixth exemplary embodiments.  

Hereinafter, differences from the first to sixth 5 

exemplary embodiments will be described. 

[0148] 

A remaining discharge capacity information 

acquisition unit 12 acquires updated remaining 

discharge capacity information indicating the amount 10 

of power, that can be supplied to a load 46 from a storage 

battery at a predetermined timing, at the timing. 

[0149] 

The remaining discharge capacity information 

acquisition unit 12 acquires updated remaining 15 

discharge capacity information from a storage battery 

system 40 at a predetermined timing during a 

discharging process being performed by the storage 

battery system 40, in accordance with a discharging 

schedule.  The predetermined timing may be a 20 

predetermined time, such as 10 o'clock, 12 o'clock, or 

15 o'clock, which is set in advance.  Alternatively, 

the predetermined timing may be a timing immediately 

after a single discharging time period is terminated.  

Alternatively, the predetermined timing may be a timing 25 

when generated power is supplied to a storage battery 

from a power generation device 47. 
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[0150] 

The discharging schedule generation unit 13 

updates a discharging schedule after the predetermined 

timing, using the updated remaining discharge capacity 

information.  Specifically, the discharging schedule 5 

generation unit 13 newly regenerates a discharging 

schedule using the updated remaining discharge 

capacity information instead of remaining discharge 

capacity information in the method of generating a 

discharging schedule which is described in the 10 

above-described exemplary embodiment. 

[0151] 

According to the present exemplary embodiment, it 

is possible to realize the same operation and effect 

as those in the first to sixth exemplary embodiments. 15 

[0152] 

In addition, according to the present exemplary 

embodiment, at any timing in the middle of a discharging 

process performed in accordance with a discharging 

schedule, it is possible to ascertain an actual amount 20 

of power that can be supplied to the load 46 from the 

storage battery at the point in time and to generate 

a discharging schedule on the basis of the ascertained 

value. 

[0153] 25 

The discharging schedule is a schedule in which 

an upper limit of discharging from the storage battery 
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is set, and an actual amount of discharge according to 

the schedule is set to be equal to or less than the upper 

limit.  When the amount of power supplied to the load 

46 is smaller than the upper limit which is set in the 

discharging schedule, power is not discharged up to a 5 

maximum amount of power which is determined on the basis 

of the upper limit in the discharging time period.  In 

addition, the amount of charge of the storage battery 

changes by surplus generation power being charged in 

the storage battery.  Further, when the power 10 

generation device 47 is a device that generates power 

using natural energy, it is difficult to accurately 

predict the amount of power generation, and the amount 

of power generation may deviate greatly. 

[0154] 15 

When a discharging process is performed according 

to an initially created discharging schedule due to, 

for example, these factors, an inconvenience may occur 

in that power of the storage battery remains at a point 

in time when a discharging process according to the 20 

discharging schedule is terminated (for example, a 

point in time of 24 o'clock in a case of a discharging 

schedule from 0 o'clock to 24 o'clock).  In addition, 

when the amount of power generation of the power 

generation device 47 is smaller than predicted, the 25 

power of the storage battery run short earlier than 

predicted, which may result in an inconvenience in that 
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power cannot be discharged from the storage battery in 

a discharging time period having a relatively high 

power purchasing price. 

[0155] 

According to the present exemplary embodiment, at 5 

any timing in the middle of a discharging process 

performed in accordance with a discharging schedule, 

it is possible to ascertain an actual amount of power 

that can be supplied to the load 46 from the storage 

battery at the point in time and to generate a 10 

discharging schedule on the basis of the ascertained 

value, and thus it is possible to reduce the occurrence 

of the above-mentioned inconvenience. 

[0156] 

Eighth Exemplary Embodiment 15 

An example of a functional block diagram of a 

storage battery management device 10 according to the 

present exemplary embodiment is illustrated in FIGS. 

5, 14, and 16, similar to the first to seventh exemplary 

embodiments.  Configurations of a remaining discharge 20 

capacity information acquisition unit 12, a predicted 

demand information acquisition unit 14, and a predicted 

power generation information acquisition unit 15 are 

the same as those in the first to seventh exemplary 

embodiments.  Hereinafter, differences from the first 25 

to seventh exemplary embodiments will be described. 

[0157] 
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A price information acquisition unit 11 further 

acquires privilege information indicating a privilege 

for each time period according to the amount of power 

supplied from the electric power system 45.  For 

example, the privilege information may be information 5 

indicating that a predetermined privilege is obtained 

when the amount of power supplied from an electric power 

system 45 in a first time period is smaller than a 

predetermined value. 

[0158] 10 

A discharging schedule generation unit 13 

generates a discharging schedule by further using 

privilege information.  For example, the discharging 

schedule generation unit 13 may allocate an upper limit 

which is larger than those for other discharging time 15 

periods to discharging time periods included in the 

first time period.  Alternatively, the discharging 

schedule generation unit 13 may give a discharging 

priority rank which is higher than those of other 

discharging time periods to discharging time periods 20 

included in the first time period to thereby generate 

a discharging schedule. 

[0159] 

Here, an example will be described with reference 

to FIG. 21.  In FIG. 21, the horizontal axis represents 25 

a time, and the vertical axis represents the amount 

of power discharged (Wh) indicating an upper limit for 
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permitting discharging from a storage battery.  In 

addition, time periods in which a predetermined 

privilege (reward) is obtained when the amount of power 

supplied from the electric power system 45 is smaller 

than a predetermined value are shown in an overlapping 5 

manner.  The privilege means that when the amount of 

power supplied from the electric power system 45 is 

smaller than a predetermined value, money according 

to a magnitude of the difference can be received. 

[0160] 10 

In addition, discharging priority ranks of 

respective discharging time periods are shown in FIG. 

21.  The discharging priority ranks are determined in 

accordance with the following rule. 

·Higher discharging priority ranks are given in 15 

order of a discharging time period having a privilege. 

·When there are a plurality of discharging time 

periods having a privilege, higher discharging 

priority ranks are given in order of a discharging time 

period having a large privilege. 20 

·When there are a plurality of discharging time 

periods having the same privilege level, higher 

discharging priority ranks are given in order of a 

discharging time period having a high power purchasing 

price. 25 

·When there are a plurality of discharging time 

periods having no privilege, high discharging priority 
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ranks are given in order from a discharging time period 

having a high power purchasing price. 

·High discharging priority ranks are given to 

discharging time periods having the same power 

purchasing price in order from an early discharging 5 

time period. 

[0161] 

The discharging schedule generation unit 13 can 

generate a discharging schedule as illustrated in FIG. 

21 by generating a discharging schedule so that a total 10 

of upper limits determined for respective discharging 

time periods does not exceed a discharging permission 

power amount, in accordance with the discharging 

priority ranks determined in this manner.  Meanwhile, 

an upper limit in FIG. 21 is a discharging maximum value, 15 

but other values described in the above-described 

exemplary embodiment can also be set as upper limits. 

[0162] 

In addition, here, a description has been given 

of an example in which a discharging schedule is 20 

generated so that a total of upper limits determined 

for respective discharging time periods does not exceed 

a discharging permission power amount, after 

discharging priority ranks are determined.  However, 

it is also possible to generate a discharging schedule 25 

using the method described in the third exemplary 

embodiment after discharging priority ranks are 
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determined. 

[0163] 

According to the present exemplary embodiment, it 

is possible to realize the same operation and effect 

as those in the first to seventh exemplary embodiments. 5 

[0164] 

In addition, according to the present exemplary 

embodiment, it is possible to generate a discharging 

schedule so that a privilege for each time period 

according to the amount of power supplied from the 10 

electric power system 45 is received, in consideration 

of the privilege. 

[0165] 

Hereinafter, an example of a reference 

configuration will be appended. 15 

1.  A storage battery management device, wherein 

the storage battery management device determines an 

upper limit of power discharged from a storage battery 

or an upper limit of an amount of power discharged from 

the storage battery for each of discharging time 20 

periods divided for each unit time, on the basis of 

remaining discharge capacity information indicating an 

amount of power that can be supplied to a load from the 

storage battery. 

2.  The storage battery management device 25 

according to 1, 

wherein the upper limit is determined on the basis 
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of information regarding power to be supplied to the 

storage battery and the remaining discharge capacity 

information. 

3.  The storage battery management device 

according to 1 or 2, 5 

wherein the information regarding power is power 

purchasing price information indicating a power 

purchasing price for each time period. 

4.  The storage battery management device 

according to 3, 10 

wherein the upper limit is determined so that an 

upper limit in the discharging time period having a 

relatively high power purchasing price is larger than 

an upper limit in the discharging time period having 

a relatively low power purchasing price. 15 

5.  The storage battery management device 

according to 3 or 4, 

wherein priority ranks are given to the 

discharging time periods so that a priority rank of the 

discharging time period having a high power purchasing 20 

price is high, and the upper limit is determined so that 

an upper limit for a first discharging time period is 

set to be equal to or larger than an upper limit for 

a second time period having a priority rank lower than 

that of the first time period. 25 

6.  The storage battery management device 

according to any one of 3 to 5, 
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wherein the plurality of discharging time periods 

are divided into a first group in which discharging time 

periods having a relatively high power purchasing price 

are collected and a second group in which discharging 

time periods having a relatively low power purchasing 5 

price are collected, 

wherein a maximum amount of power that can be 

discharged in each discharging time period is specified 

on the basis of the upper limit of the power or the upper 

limit of the amount of power, and 10 

wherein a discharging schedule is generated so 

that a sum of a first total which is a total of maximum 

amounts of power in the respective discharging time 

periods included in the first group and a second total 

which is a total of maximum amounts of power in the 15 

respective discharging time periods, included in the 

second group, which are temporally prior to at least 

one discharging time period included in the first group 

does not exceed a predetermined amount of power which 

is determined on the basis of the remaining discharge 20 

capacity information. 

7.  The storage battery management device 

according to 6, 

wherein the discharging schedule is generated so 

that a sum of a third total which is a total of maximum 25 

amounts of power in the respective discharging time 

periods, included in the second group, which are 
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temporally after all of the discharging time periods 

included in the first group, the first total, and the 

second total is set to be equal to or larger than the 

predetermined amount of power which is determined on 

the basis of the remaining discharge capacity 5 

information. 

8.  The storage battery management device 

according to any one of 3 to 7, 

wherein any one of maximum power that can be 

discharged from the storage battery and a predetermined 10 

value smaller than the maximum power is determined as 

the upper limit for each of the discharging time 

periods. 

9.  The storage battery management device 

according to any one of 3 to 7, 15 

wherein any one of a maximum amount of power that 

can be discharged from the storage battery per unit time 

and a predetermined value smaller than the maximum 

amount of power is determined as the upper limit for 

each of the discharging time periods. 20 

10.  The storage battery management device 

according to any one of 3 to 9, 

wherein the upper limit is determined by further 

using predicted demand information indicating 

predicted power demand of the load. 25 

11.  The storage battery management device 

according to 10, 
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wherein a value equal to or larger than a value 

of the predicted power demand in the discharging time 

period is determined as the upper limit. 

12.  The storage battery management device 

according to any one of 3 to 11, 5 

wherein the upper limit is determined by further 

using predicted power generation information 

indicating a predicted power generation amount for each 

time period of a power generation device that supplies 

power to the load or the storage battery. 10 

13.  The storage battery management device 

according to 12, 

wherein the upper limit is determined by further 

using power selling price information indicating a 

selling price of power which is generated by the power 15 

generation device. 

14.  The storage battery management device 

according to 13, 

wherein the upper limit is determined on a premise 

that the power generated by the power generation device 20 

is supplied to the load or the storage battery in a time 

period having a selling price of power equal to or lower 

than the power purchasing price and the power generated 

by the power generation device is not supplied to the 

load or the storage battery in a time period having a 25 

selling price of power higher than the power purchasing 

price. 
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15.  The storage battery management device 

according to any one of 1 to 13, 

wherein updated remaining discharge capacity 

information indicating an amount of power that can be 

supplied to the load from the storage battery at a 5 

predetermined timing is acquired at the timing, and the 

upper limit for the discharging time period after the 

predetermined timing is updated by further using the 

updated remaining discharge capacity information. 

16.  The storage battery management device 10 

according to any one of 1 to 15, 

wherein the upper limit is determined by further 

using privilege information indicating a privilege for 

each time period according to an amount of power 

supplied from an electric power system. 15 

17.  The storage battery management device 

according to 16, 

wherein the privilege information is information 

indicating that a predetermined privilege is obtained 

when the amount of power supplied from the electric 20 

power system in a first time period is smaller than a 

predetermined value, and 

wherein the upper limit which is larger than upper 

limits for the other discharging time periods is 

determined for the discharging time period included in 25 

the first time period. 

18.  The storage battery management device 
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according to any one of 1 to 17, 

wherein a maximum amount of power that can be 

discharged in each discharging time period which is 

specified on the basis of the upper limit of the power 

or the upper limit of the amount of power is an amount 5 

of power which is obtained by subtracting a 

predetermined amount from an amount of power that can 

be supplied to the load from the storage battery. 

19.  The storage battery management device 

according to any one of 1 to 18, 10 

wherein a chargeable time period in which the 

storage battery acquires power from the electric power 

system and charges the power is determined, and a time 

period except for the chargeable time period is 

determined as the discharging time period. 15 

20.  A storage battery that discharges power in 

accordance with the upper limit determined by the 

storage battery management device according to any one 

of 1 to 19. 

21.  A method of managing a storage battery, the 20 

method including: 

causing a computer to determine an upper limit of 

power discharged from the storage battery or an upper 

limit of an amount of power discharged from the storage 

battery for each of discharging time periods divided 25 

for each unit time, on the basis of remaining discharge 

capacity information indicating an amount of power that 
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can be supplied to a load from the storage battery. 

21-2.  The method according to 21, 

wherein the computer determines the upper limit 

on the basis of information regarding power to be 

supplied to the storage battery and the remaining 5 

discharge capacity information. 

21-3.  The method according to 21 or 21-2, 

wherein the information regarding power is power 

purchasing price information indicating a power 

purchasing price for each time period. 10 

21-4.  The method according to 21-3, 

wherein the computer determines the upper limit 

so that an upper limit in the discharging time period 

having a relatively high power purchasing price is 

larger than an upper limit in the discharging time 15 

period having a relatively low power purchasing price. 

21-5.  The method according to 21-3 or 21-4, 

wherein the computer gives priority ranks to the 

discharging time periods so that a priority rank of the 

discharging time period having a high power purchasing 20 

price is high, and determines the upper limit so that 

an upper limit for a first discharging time period is 

set to be equal to or larger than an upper limit for 

a second time period having a priority rank lower than 

that of the first time period. 25 

21-6.  The method according to any one of 21-3 to 

21-5, 
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wherein the computer 

divides the plurality of discharging time periods 

into a first group in which discharging time periods 

having a relatively high power purchasing price are 

collected and a second group in which discharging time 5 

periods having a relatively low power purchasing price 

are collected, 

specifies a maximum amount of power that can be 

discharged in each discharging time period on the basis 

of the upper limit of the power or the upper limit of 10 

the amount of power, and 

generates a discharging schedule so that a sum of 

a first total which is a total of maximum amounts of 

power in the respective discharging time periods 

included in the first group and a second total which 15 

is a total of maximum amounts of power in the respective 

discharging time periods, included in the second group, 

which are temporally prior to at least one discharging 

time period included in the first group does not exceed 

a predetermined amount of power which is determined on 20 

the basis of the remaining discharge capacity 

information. 

21-7.  The method according to 21-6, 

wherein the computer generates the discharging 

schedule so that a sum of a third total which is a total 25 

of maximum amounts of power in the respective 

discharging time periods, included in the second group, 



91 

 

which are temporally after all of the discharging time 

periods included in the first group, the first total, 

and the second total is set to be equal to or larger 

than the predetermined amount of power which is 

determined on the basis of the remaining discharge 5 

capacity information. 

21-8.  The method according to any one of 21-3 to 

21-7, 

wherein the computer determines any one of maximum 

power that can be discharged from the storage battery 10 

and a predetermined value smaller than the maximum 

power, as the upper limit for each of the discharging 

time periods. 

21-9.  The method according to any one of 21-3 to 

21-7, 15 

wherein the computer determines any one of a 

maximum amount of power that can be discharged from the 

storage battery per unit time and a predetermined value 

smaller than the maximum amount of power, as the upper 

limit for each of the discharging time periods. 20 

21-10.  The method according to any one of 21-3 

to 21-9, 

wherein the computer determines the upper limit 

by further using predicted demand information 

indicating a predicted power demand of the load. 25 

21-11.  The method according to 21-10, 

wherein the computer determines a value equal to 



92 

 

or larger than a value of the predicted power demand 

in the discharging time period, as the upper limit. 

21-12.  The method according to any one of 21-3 

to 21-11, 

wherein the computer determines the upper limit 5 

by further using predicted power generation 

information indicating a predicted power generation 

amount for each time period of a power generation device 

that supplies power to the load or the storage battery. 

21-13.  The method according to 21-12, 10 

wherein the computer determines the upper limit 

by further using power selling price information 

indicating a selling price of power which is generated 

by the power generation device. 

21-14.  The method according to 21-13, 15 

wherein the computer determines the upper limit 

on a premise that the power generated by the power 

generation device is supplied to the load or the storage 

battery in a time period having a selling price of power 

equal to or lower than the power purchasing price and 20 

the power generated by the power generation device is 

not supplied to the load or the storage battery in a 

time period having a selling price of power higher than 

the power purchasing price. 

21-15.  The method according to any one of 21 to 25 

21-13, 

wherein the computer acquires updated remaining 
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discharge capacity information, indicating an amount 

of power that can be supplied to the load from the 

storage battery at a predetermined timing, at the 

timing and updates the upper limit for the discharging 

time period after the predetermined timing by further 5 

using the updated remaining discharge capacity 

information. 

21-16.  The method according to any one of 21 to 

21-15, 

wherein the computer determines the upper limit 10 

by further using privilege information indicating a 

privilege for each time period according to an amount 

of power supplied from an electric power system. 

21-17.  The method according to 21-16, 

wherein the privilege information is information 15 

indicating that a predetermined privilege is obtained 

when the amount of power supplied from the electric 

power system in a first time period is smaller than a 

predetermined value, and 

wherein the computer determines the upper limit, 20 

which is larger than upper limits for the other 

discharging time periods, for the discharging time 

period included in the first time period. 

21-18.  The method according to any one of 21 to 

21-17, 25 

wherein a maximum amount of power that can be 

discharged in each discharging time period which is 
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specified on the basis of the upper limit of the power 

or the upper limit of the amount of power is an amount 

of power which is obtained by subtracting a 

predetermined amount from an amount of power that can 

be supplied to the load from the storage battery. 5 

21-19.  The method according to any one of 21 to 

21-18, 

wherein the computer determines a chargeable time 

period in which the storage battery acquires power from 

the electric power system and charges the power, and 10 

determines a time period except for the chargeable time 

period as the discharging time period. 

22.  A program causing a computer to execute a 

process of determining an upper limit of power 

discharged from a storage battery or an upper limit of 15 

an amount of power discharged from the storage battery 

for each of discharging time periods divided for each 

unit time, on the basis of remaining discharge capacity 

information indicating an amount of power that can be 

supplied to a load from the storage battery. 20 

22-2.  The program according to 22, causing the 

computer to execute a process of determining the upper 

limit on the basis of information regarding power to 

be supplied to the storage battery and the remaining 

discharge capacity information. 25 

22-3.  The program according to 22 or 22-2, 

wherein the information regarding power is power 
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purchasing price information indicating a power 

purchasing price for each time period. 

22-4.  The program according to 22-3, causing the 

computer to execute a process of determining the upper 

limit so that an upper limit in the discharging time 5 

period having a relatively high power purchasing price 

is larger than an upper limit in the discharging time 

period having a relatively low power purchasing price. 

22-5.  The program according to 22-3 or 22-4, 

causing the computer to execute a process of giving 10 

priority ranks to the discharging time periods so that 

a priority rank of the discharging time period having 

a high power purchasing price is high, and determining 

the upper limit so that an upper limit for a first 

discharging time period is set to be equal to or larger 15 

than an upper limit for a second time period having a 

priority rank lower than that of the first time period. 

22-6.  The program according to any one of 22-3 

to 22-5, causing the computer to execute a process of 

dividing the plurality of discharging time 20 

periods into a first group in which discharging time 

periods having a relatively high power purchasing price 

are collected and a second group in which discharging 

time periods having a relatively low power purchasing 

price are collected, 25 

specifying a maximum amount of power that can be 

discharged in each discharging time period on the basis 
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of the upper limit of the power or the upper limit of 

the amount of power, and 

generating a discharging schedule so that a sum 

of a first total which is a total of maximum amounts 

of power in the respective discharging time periods 5 

included in the first group and a second total which 

is a total of maximum amounts of power in the respective 

discharging time periods, included in the second group, 

which are temporally prior to at least one discharging 

time period included in the first group does not exceed 10 

a predetermined amount of power which is determined on 

the basis of the remaining discharge capacity 

information. 

22-7.  The program according to 22-6, causing the 

computer to execute a process of generating the 15 

discharging schedule so that a sum of a third total 

which is a total of maximum amounts of power in the 

respective discharging time periods, included in the 

second group, which are temporally after all of the 

discharging time periods included in the first group, 20 

the first total, and the second total is set to be equal 

to or larger than the predetermined amount of power 

which is determined on the basis of the remaining 

discharge capacity information. 

22-8.  The program according to any one of 22-3 25 

to 22-7, causing the computer to execute a process of 

determining any one of maximum power that can be 
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discharged from the storage battery and a predetermined 

value smaller than the maximum power, as the upper limit 

for each of the discharging time periods. 

22-9.  The program according to any one of 22-3 

to 22-7, causing the computer to execute a process of 5 

determining any one of a maximum amount of power that 

can be discharged from the storage battery per unit time 

and a predetermined value smaller than the maximum 

amount of power, as the upper limit for each of the 

discharging time periods. 10 

22-10.  The program according to any one of 22-3 

to 22-9, causing the computer to execute a process of 

determining the upper limit by further using predicted 

demand information indicating predicted power demand 

of the load. 15 

22-11.  The program according to 22-10, causing 

the computer to execute a process of determining a value 

equal to or larger than a value of the predicted power 

demand in the discharging time period, as the upper 

limit. 20 

22-12.  The program according to any one of 22-3 

to 22-11, causing the computer to execute a process of 

determining the upper limit by further using predicted 

power generation information indicating a predicted 

power generation amount for each time period of a power 25 

generation device that supplies power to the load or 

the storage battery. 
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22-13.  The program according to 22-12, causing 

the computer to execute a process of determining the 

upper limit by further using power selling price 

information indicating a selling price of power which 

is generated by the power generation device. 5 

22-14.  The program according to 22-13, causing 

the computer to execute a process of determining the 

upper limit on a premise that the power generated by 

the power generation device is supplied to the load or 

the storage battery in a time period having a selling 10 

price of power equal to or lower than the power 

purchasing price and the power generated by the power 

generation device is not supplied to the load or the 

storage battery in a time period having a selling price 

of power higher than the power purchasing price. 15 

22-15.  The program according to any one of 22 to 

22-13, causing the computer to execute a process of 

acquiring updated remaining discharge capacity 

information, indicating an amount of power that can be 

supplied to the load from the storage battery at a 20 

predetermined timing, at the timing and updating the 

upper limit for the discharging time period after the 

predetermined timing by further using the updated 

remaining discharge capacity information. 

22-16.  The program according to any one of 22 to 25 

22-15, causing the computer to execute a process of 

determining the upper limit by further using privilege 
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information indicating a privilege for each time period 

according to an amount of power supplied from an 

electric power system. 

22-17.  The program according to 22-16, 

wherein the privilege information is information 5 

indicating that a predetermined privilege is obtained 

when the amount of power supplied from the electric 

power system in a first time period is smaller than a 

predetermined value, and 

wherein the program causes the computer to execute 10 

a process of determining the upper limit, which is 

larger than upper limits for the other discharging time 

periods, for the discharging time period included in 

the first time period. 

22-18.  The program according to any one of 22 to 15 

22-17, 

wherein a maximum amount of power that can be 

discharged in each discharging time period which is 

specified on the basis of the upper limit of the power 

or the upper limit of the amount of power is an amount 20 

of power which is obtained by subtracting a 

predetermined amount from an amount of power that can 

be supplied to the load from the storage battery. 

22-19.  The program according to any one of 22 to 

22-18, causing the computer to execute a process of 25 

determining a chargeable time period in which the 

storage battery acquires power from the electric power 
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system and charges the power and determining a time 

period except for the chargeable time period as the 

discharging time period. 

[0166] 

The application is based on Japanese Patent 5 

Application No. 2013-200774 filed on September 27, 2013, 

the content of which is incorporated herein by 

reference. 
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CLAIMS 

 

1.  A storage battery management device, wherein the 

storage battery management device determines an upper 

limit of power discharged from a storage battery or an 

upper limit of an amount of power discharged from the 

storage battery for each of discharging time periods 5 

divided for each unit time, on the basis of remaining 

discharge capacity information indicating an amount of 

power that can be supplied to a load from the storage 

battery. 

 10 

2.  The storage battery management device according to 

claim 1, 

wherein the upper limit is determined on the basis 

of information regarding power to be supplied to the 

storage battery and the remaining discharge capacity 5 

information. 

 

3.  The storage battery management device according to 

claim 1 or 2, 

wherein the information regarding power is power 

purchasing price information indicating a power 

purchasing price for each time period. 5 

 

4.  The storage battery management device according to 

claim 3, 
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wherein the upper limit is determined so that an 

upper limit in the discharging time period having a 

relatively high power purchasing price is larger than 5 

an upper limit in the discharging time period having 

a relatively low power purchasing price. 

 

5.  The storage battery management device according to 

claim 3 or 4, 

wherein priority ranks are given to the 

discharging time periods so that a priority rank of the 

discharging time period having a high power purchasing 5 

price is high, and the upper limit is determined so that 

an upper limit for a first discharging time period is 

set to be equal to or larger than an upper limit for 

a second time period having a priority rank lower than 

that of the first time period. 10 

 

6.  The storage battery management device according to 

any one of claims 3 to 5, 

wherein the plurality of discharging time periods 

are divided into a first group in which discharging time 

periods having a relatively high power purchasing price 5 

are collected and a second group in which discharging 

time periods having a relatively low power purchasing 

price are collected, 

wherein a maximum amount of power that can be 

discharged in each discharging time period is specified 10 
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on the basis of the upper limit of the power or the upper 

limit of the amount of power, and 

wherein a discharging schedule is generated so 

that a sum of a first total which is a total of maximum 

amounts of power in the respective discharging time 15 

periods included in the first group and a second total 

which is a total of maximum amounts of power in the 

respective discharging time periods, included in the 

second group, which are temporally prior to at least 

one discharging time period included in the first group, 20 

does not exceed a predetermined amount of power which 

is determined on the basis of the remaining discharge 

capacity information. 

 

7.  The storage battery management device according to 

claim 6, 

wherein the discharging schedule is generated so 

that a sum of a third total which is a total of maximum 

amounts of power in the respective discharging time 5 

periods, included in the second group, which are 

temporally after all of the discharging time periods 

included in the first group, the first total, and the 

second total is set to be equal to or larger than the 

predetermined amount of power which is determined on 10 

the basis of the remaining discharge capacity 

information. 
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8.  The storage battery management device according to 

any one of claims 3 to 7, 

wherein any one of maximum power that can be 

discharged from the storage battery and a predetermined 

value less than the maximum power is determined as the 5 

upper limit for each of the discharging time periods. 

 

9.  The storage battery management device according to 

any one of claims 3 to 7, 

wherein any one of a maximum amount of power that 

can be discharged from the storage battery per unit time 

and a predetermined value smaller than the maximum 5 

amount of power is determined as the upper limit for 

each of the discharging time periods. 

 

10.  The storage battery management device according 

to any one of claims 3 to 9, 

wherein the upper limit is determined by further 

using predicted demand information indicating 

predicted power demand of the load. 5 

 

11.  The storage battery management device according 

to claim 10, 

wherein a value equal to or larger than a value 

of the predicted power demand in the discharging time 

period is determined as the upper limit. 5 
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12.  The storage battery management device according 

to any one of claims 3 to 11, 

wherein the upper limit is determined by further 

using predicted power generation information 

indicating a predicted power generation amount for each 5 

time period of a power generation device that supplies 

power to the load or the storage battery. 

 

13.  The storage battery management device according 

to claim 12, 

wherein the upper limit is determined by further 

using power selling price information indicating a 

selling price of power which is generated by the power 5 

generation device. 

 

14.  The storage battery management device according 

to claim 13, 

wherein the upper limit is determined on a premise 

that the power generated by the power generation device 

is supplied to the load or the storage battery in a time 5 

period having a selling price of power equal to or lower 

than the power purchasing price and the power generated 

by the power generation device is not supplied to the 

load or the storage battery in a time period having a 

selling price of power higher than the power purchasing 10 

price. 
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15.  The storage battery management device according 

to any one of claims 1 to 13, 

wherein updated remaining discharge capacity 

information indicating an amount of power that can be 

supplied to the load from the storage battery at a 5 

predetermined timing is acquired at the timing, and the 

upper limit for the discharging time period after the 

predetermined timing is updated by further using the 

updated remaining discharge capacity information. 

 

16.  The storage battery management device according 

to any one of claims 1 to 15, 

wherein the upper limit is determined by further 

using privilege information indicating a privilege for 

each time period according to an amount of power 5 

supplied from an electric power system. 

 

17.  The storage battery management device according 

to claim 16, 

wherein the privilege information is information 

indicating that a predetermined privilege is obtained 

when the amount of power supplied from the electric 5 

power system in a first time period is smaller than a 

predetermined value, and 

wherein the upper limit which is larger than upper 

limits for the other discharging time periods is 

determined for the discharging time period included in 10 
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the first time period. 

 

18.  The storage battery management device according 

to any one of claims 1 to 17, 

wherein a maximum amount of power that can be 

discharged in each discharging time period which is 

specified on the basis of the upper limit of the power 5 

or the upper limit of the amount of power, is an amount 

of power which is obtained by subtracting a 

predetermined amount from an amount of power that can 

be supplied to the load from the storage battery. 

 

19.  The storage battery management device according 

to any one of claims 1 to 18, 

wherein a chargeable time period in which the 

storage battery acquires power from the electric power 

system and charges the power is determined, and a time 5 

period except for the chargeable time period is 

determined as the discharging time period. 

 

20.  A storage battery that discharges power in 

accordance with the upper limit determined by the 

storage battery management device according to any one 

of claims 1 to 19. 

 

21.  A method of managing a storage battery, the method 

comprising: 



 108 

causing a computer to determine an upper limit of 

power discharged from the storage battery or an upper 

limit of an amount of power discharged from the storage 5 

battery for each of discharging time periods divided 

for each unit time, on the basis of remaining discharge 

capacity information indicating an amount of power that 

can be supplied to a load from the storage battery. 
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22.  A program causing a computer to execute a process 

of determining an upper limit of power discharged from 

a storage battery or an upper limit of an amount of power 

discharged from the storage battery for each of 

discharging time periods divided for each unit time, 5 

on the basis of remaining discharge capacity 

information indicating an amount of power that can be 

supplied to a load from the storage battery. 
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