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(57) Provided is an information processing appara-
tus including a read/write unit configured so as to be ca-
pable of reading, via contactless communication, elec-
tronic money information from an IC card capable of stor-
ing the electronic money information or an electronic ap-
pliance equipped with functions of the IC card and of

writing the electronic money information into the IC card
or the electronic appliance, and a settlement processing
unit configured to write electronic money information of
a fee in accordance with a power sale amount via the
read/write unit into the IC card or the electronic appliance
immediately after conclusion of a power sale contract.
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Description

Technical Field

[0001] The present technology relates to an informa-
tion processing apparatus, an server apparatus, a power
trading settlement system, a settlement method for pow-
er trading, and an information processing method.

Background Art

[0002] Peoples’ interest in renewable energy has been
increasing due to increasing awareness about protection
of the global environment and a sense of crisis regarding
the depletion of fossil fuels. Hydro, geothermal, sunlight,
solar thermal, tidal, wind, and biomass are all examples
of energy sources of renewable energy. This means that
renewable energy can be generated while producing
hardly any greenhouse gases. In response to such in-
creased interest in renewable energy, there have been
moves to recognize the additional benefit of renewable
energy. For example, there are green power certificates
that certify the environmental value of power (hereinafter
"green power) generated using renewable energy. In
Patent Literature 1 given below, a framework for con-
structing a green power market in which individuals and
small power consumers can participate is disclosed.

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2003-108655A

Summary of Invention

Technical Problem

[0004] However, a framework for easily selling green
power generated by households and ordinary business-
es has not been realized. For example, to sell power gen-
erated using solar photovoltaic panels at the home, it is
necessary to sign a power sale contract with a power
company having decided a certain power sale period.
Also, the power sale price is set at a fee unilaterally de-
cided by the power company. In addition, the payment
of compensation for a power sale is never conducted at
the time of the power sale. That is, the present situation
is not a situation where individuals or small power con-
sumers can easily obtain compensation for the sale of
green power. As a result, the scale of the market for green
power is not expanding at all and there has been no
progress in the active use of renewable energy in homes
and ordinary businesses or in the introduction of power
generation equipment that uses renewable energy.
[0005] The present technology was conceived in view
of the situation described above and aims to provide a
novel and improved information processing apparatus,

server apparatus, power trading settlement system, set-
tlement method for power trading, and information
processing method that make it possible to acquire com-
pensation for the sale of power easily and in real time.

Solution to Problem

[0006] According to an embodiment of the present
technology, there is provided an information processing
apparatus including a read/write unit configured so as to
be capable of reading, via contactless communication,
electronic money information from an IC card capable of
storing the electronic money information or an electronic
appliance equipped with functions of the IC card and of
writing the electronic money information into the IC card
or the electronic appliance, and a settlement processing
unit configured to write electronic money information of
a fee in accordance with a power sale amount via the
read/write unit into the IC card or the electronic appliance
immediately after conclusion of a power sale contract.
[0007] Further, according to another embodiment of
the present technology, there is provided a server appa-
ratus including a contract processing unit configured to
carry out processing relating to a power sale contract
with an information processing apparatus, the informa-
tion processing apparatus including a read/write unit con-
figured so as to be capable of reading, via contactless
communication, electronic money information from an IC
card capable of storing the electronic money information
or an electronic appliance equipped with functions of the
IC card and of writing the electronic money information
into the IC card or the electronic appliance, and a settle-
ment processing unit configured to write electronic mon-
ey information of a fee in accordance with a power sale
amount via the read/write unit into the IC card or the elec-
tronic appliance immediately after conclusion of the pow-
er sale contract. The contract processing unit is operable
when the power sale contract has been concluded, to
permit the information processing apparatus to carry out
a write of electronic money information into the IC card
or the electronic appliance.
[0008] Further, according to another embodiment of
the present technology, there is provided a power trading
settlement system including an information processing
apparatus including a read/write unit configured so as to
be capable of reading, via contactless communication,
electronic money information from an IC card capable of
storing the electronic money information or an electronic
appliance equipped with functions of the IC card and of
writing the electronic money information into the IC card
or the electronic appliance, and a settlement processing
unit configured to write electronic money information of
a fee in accordance with a power sale amount via the
read/write unit into the IC card or the electronic appliance
immediately after conclusion of a power sale contract,
and a server apparatus including a contract processing
unit configured to carry out processing relating to the
power sale contract with the information processing ap-
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paratus and operable when the power sale contract has
been concluded, to permit the information processing ap-
paratus to carry out a write of electronic money informa-
tion into the IC card or the electronic appliance.
[0009] Further, according to another embodiment of
the present technology, there is provided a power trading
settlement method including writing, via a read/write unit
capable of reading, via contactless communication, elec-
tronic money information from an IC card capable of stor-
ing the electronic money information or an electronic ap-
pliance equipped with functions of the IC card and of
writing the electronic money information into the IC card
or the electronic appliance, electronic money information
of a fee in accordance with a power sale amount into the
IC card or the electronic appliance immediately after con-
clusion of a power sale contract.
[0010] Further, according to another embodiment of
the present technology, there is provided an information
processing method including writing, by way of an infor-
mation processing apparatus including a read/write unit
capable of reading, via contactless communication, elec-
tronic money information from an IC card capable of stor-
ing the electronic money information or an electronic ap-
pliance equipped with functions of the IC card and of
writing the electronic money information into the IC card
or the electronic appliance, electronic money information
of a fee in accordance with a power sale amount via the
read/write unit into the IC card or the electronic appliance
immediately after conclusion of a power sale contract.
[0011] Further, according to another embodiment of
the present technology, there is provided an information
processing method including permitting, by way of a serv-
er apparatus that carries out processing relating to a pow-
er sale contract with an information processing apparatus
including a read/write unit configured so as to be capable
of reading, via contactless communication, electronic
money information from an IC card capable of storing the
electronic money information or an electronic appliance
equipped with functions of the IC card and of writing the
electronic money information into the IC card or the elec-
tronic appliance, and a settlement processing unit con-
figured to write electronic money information of a fee in
accordance with a power sale amount via the read/write
unit into the IC card or the electronic appliance immedi-
ately after conclusion of the power sale contract, the in-
formation processing apparatus to carry out a write of
electronic money information into the IC card or the elec-
tronic appliance when the power sale contract has been
concluded.

Advantageous Effects of Invention

[0012] According to the present technology described
above, it becomes possible to acquire compensation for
the sale of power easily and in real time.

Brief Description of Drawings

[0013]

[FIG. 1] FIG. 1 is an explanatory diagram for explain-
ing an example system configuration according to a
first embodiment of the present technology.
[FIG. 2] FIG. 2 is an explanatory diagram for explain-
ing the functional configuration of a power manage-
ment apparatus according to the same embodiment.
[FIG. 3] FIG. 3 is an explanatory diagram showing
an example of information held when the power man-
agement apparatus according to the same embodi-
ment has concluded a power sale contract.
[FIG. 4] FIG. 4 is an explanatory diagram for explain-
ing the functional configuration of a power sale set-
tlement system according to the same embodiment.
[FIG. 5] FIG. 5 is an explanatory diagram showing
an example of information held when the power sale
settlement system according to the same embodi-
ment has concluded a power sale contract.
[FIG. 6] FIG. 6 is an explanatory diagram for explain-
ing a processing sequence during a power sale in
the system according to the same embodiment.
[FIG. 7] FIG. 7 is an explanatory diagram for explain-
ing a processing sequence during a power sale in
the system according to the same embodiment.
[FIG. 8] FIG. 8 is an explanatory diagram for explain-
ing a processing sequence during reverse flow in the
system according to the same embodiment.
[FIG. 9] FIG. 9 is an explanatory diagram for explain-
ing a reverse flow period and a modification of the
power sale contract according to the same embod-
iment.
[FIG. 10] FIG. 10 is an explanatory diagram for ex-
plaining a reverse flow period and a modification of
the power sale contract according to the same em-
bodiment.
[FIG. 11] FIG. 11 is an explanatory diagram for ex-
plaining a reverse flow period and a modification of
the power sale contract according to the same em-
bodiment.
[FIG. 12] FIG. 12 is an explanatory diagram for ex-
plaining a reverse flow period and a modification of
the power sale contract according to the same em-
bodiment.
[FIG. 13] FIG. 13 is an explanatory diagram for ex-
plaining a modification of the power sale contract
according to the same embodiment and a processing
sequence of the system when such modification is
used.
[FIG. 14] FIG. 14 is an explanatory diagram for ex-
plaining an example system configuration according
to a second embodiment of the present technology.
[FIG. 15] FIG. 15 is an explanatory diagram for ex-
plaining the functional configuration of a power stor-
age apparatus according to the same embodiment.
[FIG. 16] FIG. 16 is an explanatory diagram for ex-
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plaining a processing sequence during a power sale
in the system according to the same embodiment.
[FIG. 17] FIG. 17 is an explanatory diagram for ex-
plaining a processing sequence during a power sale
in the system according to the same embodiment.
[FIG. 18] FIG. 18 is an explanatory diagram for ex-
plaining a processing sequence during reverse flow
in the system according to the same embodiment.
[FIG. 19] FIG. 19 is an explanatory diagram for ex-
plaining an example system configuration according
to a third embodiment of the present technology.
[FIG. 20] FIG. 20 is an explanatory diagram for ex-
plaining the functional configuration of an electric ve-
hicle according to the same embodiment.
[FIG. 21] FIG. 21 is an explanatory diagram for ex-
plaining a processing sequence during a power sale
in the system according to the same embodiment.
[FIG. 22] FIG. 22 is an explanatory diagram for ex-
plaining a processing sequence during a power sale
in the system according to the same embodiment.
[FIG. 23] FIG. 23 is an explanatory diagram for ex-
plaining a processing sequence during reverse flow
in the system according to the same embodiment.
[FIG. 24] FIG. 24 is an explanatory diagram for ex-
plaining an example hardware configuration capable
of realizing control functions and computational
processing functions of the respective structural el-
ements according to the first to third embodiments
of the present technology.

Description of Embodiments

[0014] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the appended drawings. Note that, in this spec-
ification and the drawings, elements that have substan-
tially the same function and structure are denoted with
the same reference signs, and repeated explanation is
omitted.

Flow of Description

[0015] The flow of the following description is stated
here in brief.
[0016] First, the configuration and operation of a sys-
tem according to a first embodiment of the present tech-
nology will be described with reference to FIG. 1 to FIG.
13. Next, the configuration and operation of a system
according to a second embodiment of the present tech-
nology will be described with reference to FIG. 14 to FIG.
18. Next, the configuration and operation of a system
according to a third embodiment of the present technol-
ogy will be described with reference to FIG. 15 to FIG.
23. Next, an example hardware configuration capable of
realizing the control functions and computational
processing functions of the respective structural ele-
ments according to the first to third embodiments of the
present technology will be described with reference to

FIG. 24. Finally, the technical scope of such embodi-
ments will be reviewed and the operational effects ob-
tained by such technical scope will be described in brief.

(Description Sections)

[0017]

1: Introduction
2: First Embodiment (Principal Agent of Settlement
Process = Power Management Apparatus)

2-1: System Configuration
2-2: Apparatus Configuration

2-2-1: Power Management Apparatus
2-2-2: Power Sale Settlement System

2-3: Sequence of Settlement Process
2-4: Sequence of Reverse Flow Process
2-5: Reverse Flow Period

3: Second Embodiment (Principal Agent of Settle-
ment Process = Power Storage Apparatus)

3-1: System Configuration
3-2: Apparatus Configuration (Power Storage
Apparatus)
3-3: Sequence of Settlement Process
3-4: Sequence of Reverse Flow Process

4: Third Embodiment (Principal Agent of Settlement
Process = Electric Vehicle)

4-1: System Configuration
4-2: Apparatus Configuration (Electric Vehicle)
4-3: Sequence of Settlement Process
4-4: Sequence of Reverse Flow Process

5: (Supplement) Example Configuration of IC Card

5-1: Structure of Storage Region
5-2: Circuit Configuration

6: Example Hardware Configuration
7: Conclusion

1: Introduction

[0018] First, an overview of a system according to an
embodiment of the present technology will be described
in brief. This system realizes a framework that uses an
IC (Integrated Circuit) card capable of contactless com-
munication or an electronic appliance equipped with an
IC card function to make settlements for power trading.
Note that the IC card that is imagined for use in this sys-
tem is not a settlement card based on credit information
(a trust relationship between a financial institution and
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the individual tied to the card) such as a credit card or a
cash card, but is instead a card that stores electronic
money information in a secure memory and carries out
settlements by increasing or decreasing the amount
shown by the electronic money information.
[0019] Although it is also possible of course to use an
IC card where the function of a credit card or cash card
and a settlement function using electronic money are in-
tegrated, the function used here is the settlement function
using electronic money. Such settlement function using
electronic money can be used even without a trust rela-
tionship between the individual and the financial institu-
tion who use such function. This means that it is possible
to obtain compensation for a power sale more easily. The
system also has a framework where compensation for a
power sale is obtained in real time. Example system con-
figurations capable of realizing such frameworks are in-
troduced below.

2: First Embodiment (Principal Agent of Settlement Proc-
ess = Power Management Apparatus)

[0020] A first embodiment according to the present
technology will now be described.

2-1: System Configuration (FIG. 1)

[0021] First, an example configuration of the system
according to the present embodiment will be described
with reference to FIG. 1. FIG. 1 is an explanatory diagram
showing one example configuration of the system ac-
cording to the present embodiment.
[0022] As shown in FIG. 1, the system according to the
present embodiment mainly includes a power manage-
ment system constructed in a home/business 10, a power
sale settlement system 20 operated by a power trading
management company, and the system of a power com-
pany 30. The power management system constructed at
the home/business 10 includes a power generating ap-
paratus 101, a power storage apparatus 102, a DC/AC
convertor 103, a power switchboard 104, a power man-
agement apparatus 105, power consuming apparatuses
106, and the like. Note that the power management ap-
paratus 105 is connected via a network to the power sale
settlement system 20. Also, the power sale settlement
system 20 is connected via a network to the system of
the power company 30.
[0023] Solar photovoltaic equipment (photovoltaic
panels), wind power generating equipment, geothermal
power generating equipment, solar thermal power gen-
erating equipment, tidal power generating equipment,
and biomass power generating equipment are examples
of the power generating apparatus 101. A storage bat-
tery, a capacitor, and a power storage system are exam-
ples of the power storage apparatus 102. In addition, a
lithium-ion battery, a nickel-metal hydride battery, a lead-
acid battery, and a NAS (sodium-sulfur) battery are ex-
amples of storage batteries. An electrolytic capacitor, a

ceramic capacitor, and an electric double layer capacitor
are examples of capacitors.
[0024] The power generated by the power generating
apparatus 101 is supplied to the power storage apparatus
102 and is stored in the power storage apparatus 102.
The power stored in the power storage apparatus 102 is
supplied via the DC/AC convertor 103 to the power con-
suming apparatuses 106. As examples, the power con-
suming apparatuses 106 are electric appliances such as
a household appliance, air conditioning equipment, an
OA appliance, or a computer. The battery charger of an
electric car or an electric bicycle is also one type of power
consuming apparatus 106. Many of such power consum-
ing apparatuses 106 are designed so as to be usable
when connected to an AC power supply. For this reason,
when using a DC current outputted from the power stor-
age apparatus 102, it is necessary to use the DC/AC
convertor 103 to convert the DC current to an AC current.
[0025] Grid power lines that join the power company
30 to the home/business 10 are also designed to carry
AC current. For this reason, if there is reverse flow of
power stored in the power storage apparatus 102 to the
power company 30, it is necessary to convert the DC
current outputted from the power storage apparatus 102
to an AC current. Note that the expression "reverse flow"
refers to the supplying of power toward a power supplier
such as the power company 30. More specifically, a DC
current outputted from the power storage apparatus 102
is converted to an AC current by the DC/AC convertor
103 and is supplied via the power switchboard 104 to the
power company 30. Also, the amount of power of the
reverse flow, the timing of the reverse flow, and the like
are managed by the power management apparatus 105.
[0026] As described above, the power stored in the
power storage apparatus 102 is consumed inside the
home/business 10 by the power consuming apparatuses
106 or reverse flows to the power company 30. Manage-
ment of the power consumption state and charging/dis-
charging of the power storage apparatus 102 is carried
out by the power management apparatus 105. As one
example, the power management apparatus 105 moni-
tors the power generation state of the power generating
apparatus 101. The power management apparatus 105
also monitors the power storage state of the power stor-
age apparatus 102. In addition, the power management
apparatus 105 displays information on the power gener-
ation state, the power storage state, and the like on a
screen and/or and outputs such information as audio.
[0027] The power management apparatus 105 con-
trols charging and discharging of the power storage ap-
paratus 102. As examples, in accordance with a power
sale contract concluded with the power sale settlement
system 20, the power management apparatus 105 car-
ries out discharging of the power storage apparatus 102
in response to a request for reverse flow made by the
power sale settlement system 20 and suppresses the
amount of discharging so that the stored amount of power
in the power storage apparatus 102 does not fall below
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an amount of power reserved for a power sale. The spe-
cific method for such charging and discharging control
will be described in detail later. Note that the power man-
agement apparatus 105 may be provided with a function
for controlling charging and discharging of the power stor-
age apparatus 102 to achieve a favorable stored amount
of power based on time zone information such as day or
night, environment information such as a weather fore-
cast, and/or market information such as a power sale
rate.
[0028] This completes the description of an example
configuration of the system according to the present em-
bodiment.

2-2: Apparatus Configuration

[0029] Next, the functional configuration of the power
management apparatus 105 and the power sale settle-
ment system 20 that construct the system according to
the present embodiment will be described in detail.

2-2-1: Power Management Apparatus (FIG. 2, FIG. 3)

[0030] First, the functional configuration of the power
management apparatus 105 will be described in more
detail with reference to FIG. 2. FIG. 2 is an explanatory
diagram showing an example functional configuration of
the power management apparatus 105.
[0031] As shown in FIG. 2, the power management
apparatus 105 mainly includes an audio output unit 111,
a display unit 112, an information output unit 113, an
input unit 114, a communication unit 115, a contract
processing unit 116, a settlement processing unit 117, a
reader/writer 118, and a power storage managing unit
119. The contract processing unit 116 includes a rate
acquiring unit 131 and a fee calculating unit 132.
[0032] The audio output unit 111 is an audio device
that outputs audio. The display unit 112 is a display de-
vice that displays information. As the display unit 112, it
is possible to use a display device such as an LCD (Liquid
Crystal Display) or an ELD (Electro-Luminescence Dis-
play). The information output unit 113 outputs information
as audio using the audio output unit 111 and/or outputs
information as images and text using the display unit 112.
Examples of the information outputted by the information
output unit 113 are the amount of power generated by
the power generating apparatus 101, the stored amount
of power of the power storage apparatus 102, a weather
forecast, the power sale rate, information relating to a
power sale contract, information used for operations (a
GUI), the date/time, and the amount of consumed power.
[0033] Based on the information outputted by the in-
formation output unit 113, the user makes decisions re-
lating to power sale contracts and makes settings relating
to charging and discharging control of the power storage
apparatus 102. At such time, the user inputs information
into the power management apparatus 105 using the in-
put unit 114. As examples of the input unit 114, it is pos-

sible to use an input device such as a touch panel, a
touch pad, a button or buttons, a lever or levers, a key-
board, a mouse, or a trackball. However, when a touch
panel is used as the input unit 114, the display unit 112
and the input unit 114 are integrally formed. Note that
when information has been inputted via the input unit
114, the inputted information is inputted into the informa-
tion output unit 113, the contract processing unit 116,
and the like.
[0034] The communication unit 115 is a communica-
tion device that is capable of communicating via a net-
work with at least the power sale settlement system 20.
As examples, the communication unit 115 is a commu-
nication device that is capable of communication using
a communication device such as a wireless LAN, a wired
LAN, a telephone landline, a mobile telephone line, op-
tical fibers, an ADSL, and power line communication. As
examples, the information output unit 113 acquires a
weather forecast and the power sale rate via the com-
munication unit 115 and displays on the display unit 112.
Also, the contract processing unit 116, described later,
acquires the power sale rate via the communication unit
115 and exchanges information with the power sale set-
tlement system 20. In addition, the settlement processing
unit 117 and the power storage managing unit 119, de-
scribed later, also exchange information with the power
sale settlement system 20 via the communication unit
115.
[0035] The contract processing unit 116 carries out
processing for concluding a power sale contract with the
power sale settlement system 20. When the user makes
an operation to start a power sale via the input unit 114,
the contract processing unit 116 first uses the functions
of the rate acquiring unit 131 to acquire the power sale
rate at the present time via the communication unit 115
from a power trading market or the power company 30.
The contract processing unit 116 displays the amount of
sellable power and information urging the user to input
the power sale amount on the display unit 112. As one
example, the amount of sellable power is the amount of
power produced by subtracting power sale amounts that
have already been determined by power sale contracts
from the stored amount of power in the power storage
apparatus 102.
[0036] Once the user has inputted the power sale
amount via the input unit 114, the contract processing
unit 116 uses the functions of the fee calculating unit 132
to calculate the power sale fee based on the power sale
rate and the power sale amount. Note that the contract
processing unit 116 may be configured so as to use the
functions of the fee calculating unit 132 to calculate the
power sale fee by subtracting a commission to be paid
to the power sale settlement system 20 or the power com-
pany 30 when power is sold. Once the power sale fee
has been calculated, the contract processing unit 116
displays the calculated power sale fee on the display unit
112. The contract processing unit 116 may be configured
to display the fee of the commission together with the
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power sale fee on the display unit 112 at such time. Also,
the contract processing unit 116 requests the user to in-
put whether to conclude a power sale contract at the pow-
er sale fee displayed on the display unit 112.
[0037] If the user has indicated the wish to conclude a
power sale contract via the input unit 114, the contract
processing unit 116 transmits contract information (see
FIG. 3) including information such as the power sale
amount, the power sale rate, and the contract date/time
via the communication unit 115 to the power sale settle-
ment system 20. If a response indicating the conclusion
of a power sale contract with the content of the transmit-
ted contract information has been received from the pow-
er sale settlement system 20, the contract processing
unit 116 displays information showing that the concluding
of a power sale contract has succeeded on the display
unit 112 and stores the contract information transmitted
to the power sale settlement system 20 in a recording
apparatus (not shown). In addition, the contract process-
ing unit 116 inputs information on the power sale fee into
the settlement processing unit 117. The contract
processing unit 116 then displays information urging the
user to pass an IC card 40 over the reader/writer 118 on
the display unit 112.
[0038] The contract processing unit 116 inputs infor-
mation on the power sale amount into the power storage
managing unit 119. When information on the power sale
amount has been inputted, the power storage managing
unit 119 limits the amount of discharging so that the
stored amount of power in the power storage apparatus
102 does not fall below the power sale amount. For ex-
ample, if a period for which reverse flow is permitted
(hereinafter, "reverse flow period") has been decided, the
power storage managing unit 119 carries out control dur-
ing the reverse flow period so that the stored amount of
power in the power storage apparatus 102 does not fall
below the power sale amount. Also, if a reverse flow pe-
riod has not been decided, the power storage managing
unit 119 carries out control so that the stored amount of
power in the power storage apparatus 102 does not fall
below the power sale amount until the reverse flow is
carried out. Note that if a plurality of power sale contracts
are present, the power storage managing unit 119 cal-
culates the total of the power sale amounts for all the
power sale contracts and carries out control so that the
stored amount of power in the power storage apparatus
102 does not fall below the total of the power sale
amounts.
[0039] Also, if the IC card 40 has been passed over
the reader/writer 118, the settlement processing unit 117
writes electronic money information equivalent to the
power sale fee via the reader/writer 118 into the IC card
40. Note that the determination of whether the IC card
40 has been passed over can be realized for example
using a framework where notification of the completion
of authentication is inputted into the settlement process-
ing unit 117 from the reader/writer 118 when mutual au-
thentication between the IC card 40 and the reader/writer

118 has been completed. Also, if a write of electronic
money information into the IC card 40 has failed, the set-
tlement processing unit 117 notifies the contract process-
ing unit 116 and the power storage managing unit 119
that the write has failed.
[0040] The power storage managing unit 119 that has
received notification of a failed write cancels the control
that limits the discharging amount so that the stored
amount of power in the power storage apparatus 102
does not fall below the power sale amount. However, if
there are a plurality of power sale contracts, the power
storage managing unit 119 calculates the total of the pow-
er sale amounts for all of the power sale contracts aside
from the power sale contract for which the write has failed
and carries out control so that the stored amount of power
in the power storage apparatus 102 does not fall below
such total of the power sale amounts. Meanwhile, the
contract processing unit 116 that has received notifica-
tion of a failed write deletes the contract information
stored in the recording apparatus (not shown) and noti-
fies the power sale settlement system 20 of the cancel-
lation of the power sale contract.
[0041] Note that it is also possible to use a configura-
tion where, if a write of electronic money information into
the IC card 40 has failed, instead of having the power
sale contract immediately cancelled, the user is urged to
pass the IC card 40 over the reader/writer 118 again and
the write process into the IC card 40 is carried out again.
In this case, even if the write of the electronic money
information into the IC card 40 failed, while the write proc-
ess is being carried out again, the contract processing
unit 116 does not delete the contract information and
cancellation of the power sale contract with the power
sale settlement system 20 is not carried out. In addition,
the power storage managing unit 119 maintains the dis-
charge control over the power storage apparatus 102
while the write process is being carried out again.
[0042] Once the write of electronic money information
into the IC card 40 succeeds, the settlement processing
unit 117 bills the power sale settlement system 20 for
payment of the power sale fee. If a request for reverse
flow has been received from the power sale settlement
system 20, the power storage managing unit 119 dis-
charges the amount of power that has been requested
from the power storage apparatus 102 toward the power
company 30. Once the reverse flow has been completed,
the contract processing unit 116 holds information show-
ing the difference between the power sale amount de-
cided when the power sale contract was concluded and
the amount of power that has reverse flowed in associ-
ation with the contract information. If an amount of power
that is equal to the power sale amount decided when the
power sale contract was concluded has entirely reverse
flowed, the contract processing unit 116 deletes the con-
tract information. Note that if a reverse flow period has
been set, the power storage managing unit 119 deter-
mines whether the date/time when a request for reverse
flow was received is within the reverse flow period, and
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if the time is within the reverse flow period, carries out
discharging of the power storage apparatus 102.
[0043] This completes the description of the functional
configuration of the power management apparatus 105.

2-2-2: Power Sale Settlement System (FIG. 4, FIG. 5)

[0044] Next, the functional configuration of the power
sale settlement system 20 will be described in more detail
with reference to FIG. 4. FIG. 4 is an explanatory diagram
showing an example functional configuration of the pow-
er sale settlement system 20.
[0045] As shown in FIG. 4, the power sale settlement
system 20 mainly includes a communication unit 201, a
contract processing unit 202, a storage unit 203, and a
reverse flow managing unit 204.
[0046] The communication unit 201 is a communica-
tion device capable of communicating via a network with
at least the power management apparatus 105. As ex-
amples, the communication unit 201 is a communication
device that is capable of communication using a commu-
nication device such as a wireless LAN, a wired LAN, a
telephone landline, a mobile telephone line, optical fibers,
an ADSL, and power line communication. Via the com-
munication unit 201, the contract processing unit 202,
described later, acquires a power sale rate and exchang-
es information with the power management apparatus
105, for example. In addition, the reverse flow managing
unit 204, described later, requests the reverse flow of
power via the communication unit 201 to the power man-
agement apparatus 105.
[0047] The contract processing unit 202 receives con-
tract information via the communication unit 201 from the
power management apparatus 105 (see FIG. 3). Once
the contract information has been received, the contract
processing unit 202 calculates the power sale fee based
on the power sale amount and the power sale rate in-
cluded in the contract information. Note that the contract
processing unit 202 may also be configured to acquire a
power sale rate at the contract date/time presented by a
power trading market or the power company 30 and to
calculate the power sale fee based on the acquired power
sale rate. When the power sale fee has been calculated,
the contract processing unit 202 records contract infor-
mation that associates the apparatus ID of the power
management apparatus 105 or the apparatus ID of the
power storage apparatus 102 that discharged the power
when reverse flow was carried out, the power sale
amount, the power sale rate or power sale fee, and the
contract date/time in the storage unit 203 (see FIG. 5).
Note that if a reverse flow period has been set, the con-
tract processing unit 202 holds the contract information
in association with the reverse flow period.
[0048] Once the contract information has been record-
ed in the storage unit 203, the contract processing unit
202 notifies, via the communication unit 201, the power
management apparatus 105 of the conclusion of the pow-
er sale contract. The contract processing unit 202 may

be configured so as to transmit information showing the
contract content including the power sale fee to the power
management apparatus 105 at such time. If cancellation
of a power sale contract has been requested from the
power management apparatus 105 after conclusion of
the power sale contract, the contract processing unit 202
carries out a cancellation process for the power sale con-
tract. At such time, the contract processing unit 202 spec-
ifies the apparatus ID of the power management appa-
ratus 105 or the apparatus ID of the power storage ap-
paratus 102 that requested deletion of the power sale
contract and deletes contract information and the like cor-
responding to the specified apparatus ID from the storage
unit 203. The contract processing unit 202 then notifies
the power management apparatus 105 that the cancel-
lation of the contract information has been completed.
[0049] If the concluding of a power sale contract has
been completed and the write of the electronic money
information into the IC card 40 succeeded, it becomes
possible for the reverse flow managing unit 204 to request
the power management apparatus 105 to carry out the
reverse flow of power in response to requests from the
power company 30. Note that if a reverse flow period has
been set, it becomes possible to request the reverse flow
of power to the power management apparatus 105 during
such reverse flow period. If the reverse flow of power has
been requested from the power company 30, the reverse
flow managing unit 204 refers to the contract information
and the like recorded in the storage unit 203 and deter-
mines whether it is possible to secure the amount of pow-
er for which reverse flow has been requested. If the total
amount of power for which power sale contracts have
been concluded is below the requested amount of power,
the reverse flow managing unit 204 notifies the power
company 30 that reverse flow is not possible.
[0050] Meanwhile, if the total amount of power for
which power sale contracts have been concluded is
above the amount of power requested from the power
company 30, the reverse flow managing unit 204 re-
quests a power management apparatus 105 that con-
cluded a power sale contract to discharge the power
stored in the power storage apparatus 102. Also, after
reverse flow has been requested, the reverse flow man-
aging unit 204 subtracts the amount of power for which
reverse flow has been requested from the power sale
amount and updates the contract information stored in
the storage unit 203. The reverse flow managing unit 204
also deletes contract information corresponding to the
power management apparatuses 105 where an amount
of power equivalent to the power sale amount has reverse
flowed. For example, in the case where the contract in-
formation shown in FIG. 5 has been stored in the storage
unit 203, if the power management apparatus 105 for
which apparatus ID=0001 has completed the reverse
flow of 500Wh, the reverse flow managing unit 204 de-
letes the contract information corresponding to the ap-
paratus ID=0001.
[0051] This completes the description of the functional
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configuration of the power sale settlement system 20.
[0052] This completes the description of the functional
configurations of the power management apparatus 105
and the power sale settlement system 20 that construct
the system according to the present embodiment.

2-3: Sequence of Settlement Process (FIG. 6, FIG. 7)

[0053] Next, the processing sequence from the con-
clusion of a power sale contract to the settlement of the
power sale fee will be described with reference to FIG.
6 and
[0054] FIG. 7. FIG. 6 and FIG. 7 are explanatory dia-
grams showing the processing sequence from the con-
clusion of a power sale contract to the settlement of the
power sale fee.
[0055] Refer first to FIG. 6. As shown in FIG. 6, first,
when a start operation for a power sale has been made
by the user, the power management apparatus 105 urges
the user to pass the IC card 40 over the reader/writer 118
(S101). Once the user has passed the IC card 40 over
the reader/writer 118 (S102), the power management ap-
paratus 105 acquires the sellable amount of power and
displays the sellable amount of power and candidates
for the power sale amount (S103). The sellable amount
of power is calculated for example from the stored
amount of power in the power storage apparatus 102 at
the present time. As examples, the candidates for the
power sale amount are displayed as 100%, 50%, 20%,
and the like of the sellable amount of power or are dis-
played as 100Wh, 500Wh, 1000Wh, and the like. Al-
though a framework where candidates for the power sale
amount are displayed and selected by the user is given
as an example here, it is also possible to use a framework
where a numeric value of the power sale amount is di-
rectly inputted by the user, for example.
[0056] Once the sellable amount of power and candi-
dates for the power sale amount have been displayed,
the user selects the desired power sale amount for a
power sale from the displayed candidates for the power
sale amount (S104). Once the power sale amount has
been selected, the power management apparatus 105
acquires the power sale rate at the present time (S105).
At this time, as necessary the power management ap-
paratus 105 acquires the commission which is necessary
for the power sale. Once the power sale rate has been
acquired, the power management apparatus 105 calcu-
lates the power sale fee by multiplying the acquired power
sale rate and the power sale amount and displays the
calculated power sale fee and information on execution
confirmation (S106). After this, the power management
apparatus 105 has the user confirm whether to carry out
the power sale (S107). If the power sale is to be carried
out, the power management apparatus 105 advances
the processing to step A. Meanwhile, if the power sale is
not to be carried out, the power management apparatus
105 advances the processing to step B and the series of
processes ends.

[0057] As shown in FIG. 7, if the processing has ad-
vanced to step A in step S107, the power management
apparatus 105 holds information (contract information)
such as the power sale amount and transmits information
on the power sale rate, the power sale amount, and the
like to the power sale settlement system 20 (S108). Once
information on the power sale rate, the power sale
amount, and the like has been received, the power sale
settlement system 20 calculates the power sale fee from
the received information on the power sale rate, the pow-
er sale amount, and the like and stores information such
as the power sale fee, the power sale rate, and the power
sale amount in the storage unit 203 (S109). The power
sale settlement system 20 then determines the power
sale fee and notifies the power management apparatus
105 of determination of the power sale fee (the conclusion
of a power sale contract; permission to write electronic
money information) (S110).
[0058] Once notification from the power sale settle-
ment system 20 has been received, the power manage-
ment apparatus 105 writes electronic money information
corresponding to the determined power sale fee via the
reader/writer 118 into the IC card 40 (S111). Next, the
power management apparatus 105 determines whether
the electronic money information has been correctly writ-
ten into the IC card 40 (S112). If the write of the electronic
money information has succeeded, the power manage-
ment apparatus 105 advances the processing to step
S113. Meanwhile, if the write of the electronic money
information has failed, the power management appara-
tus 105 advances the processing to step S114.
[0059] If the processing has advanced to step S113,
the power management apparatus 105 is locked so that
an amount of power equivalent to the power sale amount
is maintained in the power storage apparatus 102 and
bills the power sale settlement system 20 for payment of
the power sale fee (S113). Once billing for the payment
of the power sale fee has been completed, the processing
sequence ends. Meanwhile, if the processing has ad-
vanced to step S114, the power management apparatus
105 notifies the power sale settlement system 20 of can-
cellation of the power sale contract and deletes informa-
tion such as the contract information relating to the can-
celled contract (S114). The power sale settlement sys-
tem 20 that has received notification of cancellation of
the power sale contract confirms the cancellation of the
power sale contract and deletes information such as the
contract information relating to the cancelled contract
from the storage unit 203 (S114). Once cancellation of
the power sale contract has been completed, the
processing sequence ends.
[0060] This completes the description of the process-
ing sequence from the conclusion of a power sale con-
tract to the settlement of the power sale fee. Note that
the power sale settlement system 20 carries out the same
processing sequence with a plurality of power manage-
ment apparatuses 105 to conclude power sale contracts.
As a result, information such as that shown in FIG. 5 is

15 16 



EP 2 779 083 A1

10

5

10

15

20

25

30

35

40

45

50

55

accumulated in the storage unit 203 of the power sale
settlement system 20.

2-4: Sequence of Reverse Flow Process (FIG. 8)

[0061] Next, the processing sequence during reverse
flow will be described with reference to FIG. 8. FIG. 8 is
an explanatory diagram for explaining the processing se-
quence during reverse flow.
[0062] As shown in FIG. 8, the start procedure for re-
verse flow is carried out by the power company 30 (S121).
First, the power company 30 notifies the power sale set-
tlement system 20 of the amount of power for which re-
verse flow is requested (S122). On receiving notification
from the power company 30, the power sale settlement
system 20 refers to the information stored in the storage
unit 203, totals the amount of power for which power sale
contracts have been concluded, and confirms whether
such total (hereinafter, "total stored amount of power")
exceeds the amount of power (hereinafter, "amount of
reverse flow power") requested by the power company
30 (S123, S124). If the total stored amount of power ex-
ceeds the amount of reverse flow power, the power sale
settlement system 20 advances the processing to step
S125. Meanwhile, if the total stored amount of power falls
below the amount of reverse flow power, the power sale
settlement system 20 advances the processing to step
S126.
[0063] If the processing has advanced to step S125,
the power sale settlement system 20 selects a power
management apparatus 105 capable of carrying out re-
verse flow and transmits an execution instruction for re-
verse flow to the selected power management apparatus
105 (S125). The power management apparatus 105 that
has received such execution instruction has power equal
to the amount of power specified by the power sale set-
tlement system 20 discharged from the power storage
apparatus 102 to carry out reverse flow. Once the reverse
flow has been completed, the processing sequence re-
lating to reverse flow ends. Meanwhile, if the processing
has advanced to step S126, the power sale settlement
system 20 notifies the power company 30 that it is not
possible to secure the amount of power requested by the
power company 30 (S126). After such notification has
been given, the processing sequence relating to reverse
flow ends.
[0064] This completes the description of the process-
ing sequence during reverse flow. Note that as the meth-
od of selecting the power management apparatuses 105
that actually carry out the reverse flow, one conceivable
method selects in order of the oldest contract date/time.
A method that selects the power management appara-
tuses 105 so as to minimize the number of power man-
agement apparatuses 105 necessary to secure the
amount of reverse flow power is also conceivable. In ad-
dition, a method that selects the power management ap-
paratuses 105 in order of the lowest power sale rate that
has been contracted is also conceivable. It should be

obvious that it is also possible to use a favorable selection
method aside from such methods according to the situ-
ation.

2-5: Reverse Flow Period (FIG. 9 to FIG. 13)

[0065] Although no detailed description of the selection
method and the like of the reverse flow period has been
given so far, supplementary description of the signifi-
cance of setting the reverse flow period, the setting meth-
od, and the like will now be given here.
[0066] In the system according to the present embod-
iment, a power sale contract is signed by the power sale
settlement system 20 (power trading management com-
pany) and the power management apparatus 105 (the
home/business 10), and settlement (a write of electronic
money information into the IC card 40) is completed in
real time when the contract is concluded. Meanwhile, the
transfer of power that is the product is carried out between
the power management apparatus 105 (in reality, the
power storage apparatus 102) and the power company
30. The transfer of power is also carried out in response
to a request for reverse flow made by the power company
30. This means that the settlement period and the deliv-
ery period of the product become separated. Also, in the
system according to the present embodiment, after con-
clusion of the power sale contract, power equivalent to
the power sale amount is locked out of the amount of
power stored in the power storage apparatus 102. For
this reason, after conclusion of a power sale contract, it
is necessary to maintain power equivalent to the power
sale amount in the power storage apparatus 102 until the
transfer of power is carried out.
[0067] Regarding the reverse flow period, if not stated
otherwise, the reverse flow period is from the time of con-
clusion of the contract until the time at which reverse flow
is carried out. As shown in FIG. 9, during the reverse flow
period, the power management apparatus 105 maintains
power equivalent to the power sale amount PS in the
power storage apparatus 102. For this reason, if the
stored amount of power in the power storage apparatus
102 is expressed as PC, during the reverse flow period,
the amount of power that can be used in the home/busi-
ness 10 is PC-PS. For example, if PS=PS, the power man-
agement apparatus 105 carries out control so that the
power of the power storage apparatus 102 is not dis-
charged. In this situation, it is necessary to cover the
power consumed in the home/business 10 with power
sold from the power company 30, which incurs an extra
cost. For this reason, it is preferable to decide the power
sale price having considered the risk of such extra cost
being incurred or to set a favorable reverse flow period
in a range where such risk is permissible.
[0068] Also, in a situation where the settlement period
and the delivery period of the product are separated, it
is also necessary to consider the risk due to fluctuations
in the power sale rate. As one example, in the example
in FIG. 10, there is large discrepancy in the power sale
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rate between a case where the reverse flow period has
been set at dt1 and a case where the reverse flow period
has been set at dt2. In the example in FIG. 10, the power
management apparatus 105 carries out settlement with
the power sale rate r0 at the contract conclusion time to.
This means that the loss dr1 at the power management
apparatus 105 when the reverse flow period was set at
dt1 is given as dr1=(r1-r0) x power sale amount. Mean-
while, the loss dr2 at the power management apparatus
105 when the reverse flow period was set at dt2 is given
as dr2=(r2-r0) x power sale amount (where dr2>>dr1).
[0069] In the example in FIG. 10, since the power sale
rate increases rapidly, by extending the reverse flow pe-
riod, there is a large increase in the loss at the power
management apparatus 105. Conversely, if there has
been a large decrease in the power sale rate, by extend-
ing the reverse flow period, a large loss occurs at the
power company 30. In this way, with a system where
there is separation between the settlement period and
the delivery period of the product, it is necessary to set
the power sale price having considered the risk of fluc-
tuation in the power sale rate and/or to set a favorable
reverse flow period where it is possible to ignore the risk
of fluctuation in the power sale rate. To calculate a power
sale price in accordance with such risk, it is necessary
to decide the reverse flow period in advance at the time
of conclusion of the contract. For this reason, if a reverse
flow period is set, the reverse flow period is included in
the contract information as shown in FIG. 11.
[0070] Note that although the start time of the reverse
flow period is set here as the time of conclusion of the
contract, it is also possible to set the start time at any
arbitrary time. For example, as shown in FIG. 12, it is
also possible to set the start time of the reverse flow pe-
riod at a future date/time. In this case, since the risk of
fluctuation in the power sale rate increases as the con-
tract date/time and the start time of the reverse flow pe-
riod become more separated, the power sale price be-
comes higher. Also, since the period for which power
equivalent to the power sale amount is maintained in the
power storage apparatus 102 increases as the reverse
flow period becomes longer, the power sale price in-
creases. Although the system according to the present
embodiment has a configuration where discharging is
locked after conclusion of a contract to maintain power
equivalent to the power sale amount in the power storage
apparatus 102, it is also possible to use a configuration
where, in a case where the reverse flow period has been
set in the future, locking is carried out at a time a prede-
termined period before the start time of the reverse flow
period.
[0071] It is also possible to use a configuration where,
in a situation where power equivalent to the power sale
amount is not maintained in the power storage apparatus
102 during the reverse flow period or there is the risk of
this occurring, the power management apparatus 105
receives transfer of power from the power company 30
or another power management apparatus 105. That is,

the power management apparatus 105 may include a
function for automatically performing reverse trading of
power. With a system, like the system according to the
present embodiment, where the transferring of compen-
sation is carried out in real time at contract conclusion
time independently of delivery of the product, in view of
risk, it is preferable to provide a framework or the like for
setting a delivery period of the product and automatic
reverse trading. By providing such a framework, it be-
comes possible to buy and sell power easily and with
peace of mind.
[0072] Here, the processing sequence from the deci-
sion to conclude a contract to execution of reverse flow
will be described for the case where a reverse flow period
has been set. FIG. 13 is an explanatory diagram showing
the processing sequence from the decision to conclude
a contract to execution of reverse flow for the case where
a reverse flow period has been set.
[0073] As shown in FIG. 13, first, the power sale
amount, contract date/time, and reverse flow period are
decided (S131). Such deciding may be freely carried out
at the power management apparatus 105 or may be car-
ried out at the power management apparatus 105 based
on candidates presented by the power company 30
and/or the power sale settlement system 20. Next, a pow-
er sale price that matches the contract conditions at the
contract date/time is calculated from the present and past
power sale rate (a curve of the power sale rate) (S 132).
Such calculation of the power sale price may be carried
out at the power management apparatus 105 or may be
carried out at the power sale settlement system 20. It is
also possible to use a configuration where the contract
conditions are presented and calculation of the power
sale price is entrusted to an external organization.
[0074] Next, the power management apparatus 105
and the power sale settlement system 20 confirm the
power sale price including commission and the like and
conclude a power sale contract at the confirmed power
sale price (S133). After this, the power management ap-
paratus 105 writes electronic money information corre-
sponding to the power sale price decided by the conclud-
ed contract into the IC card 40 (S 134) and issues an
invoice for payment of the power sale price. After this, if
reverse flow has been requested from the power com-
pany 30, the power sale settlement system 20 selects a
power management apparatus 105 which, in view of the
reverse flow period, is capable of reverse flow and trans-
mits an execution instruction for reverse flow to the se-
lected power management apparatus 105 (S135). After
this, the reverse flow is actually carried out and the
processing sequence from the decision to conclude a
contract to execution of reverse flow for the case where
a reverse flow period has been set ends.
[0075] This completes the description of the reverse
flow period. Note that it is arbitrary whether a reverse
flow period is set. Also, an indication that reverse flow is
to be carried out within a specified period from the
date/time of the power sale contract may be set in ad-
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vance by the contract. If such a specified period is suffi-
ciently short, there is little danger of an increase in the
risk described above, which makes it possible to simplify
the system. Simplification of the system also contributes
to a reduction in the cost of constructing the system and
a reduction in the cost of the power management appa-
ratus 105.
[0076] This completes the description of the first em-
bodiment of the present technology. By using the frame-
work according to the present embodiment, it becomes
possible for power sales to use electronic money at a
power sale rate that fluctuates in real time. It also be-
comes possible for a power company to use the power
stored at households and businesses according to its
own demand via a power trading management company
without being conscious of the individual households and
businesses. As a result, this contributes to promoting the
spread of power generating equipment that uses renew-
able energy and the effective use of renewable energy.

3. Second Embodiment (Principal Agent in Settlement 
Process = Power Storage Apparatus)

[0077] Next, a second embodiment of the present tech-
nology will be described. The present embodiment re-
lates to a framework where the power sale function of
the power management apparatus 105 according to the
first embodiment described above is incorporated into
the power storage apparatus 102. By incorporating the
power sale function in the power storage apparatus 102,
it becomes unnecessary to separately provide the power
management apparatus 105, which makes it possible to
reduce the cost of introduction.

3-1: System Configuration (FIG. 14)

[0078] First, an example configuration of the system
according to the present embodiment will be described
with reference to FIG. 14. FIG. 14 is an explanatory dia-
gram showing one example configuration of the system
according to the present embodiment.
[0079] As shown in FIG. 14, the system according to
the present embodiment mainly includes a power man-
agement system constructed in a home/business 10, a
power sale settlement system 20 operated by a power
trading management company, and a system of a power
company 30. The power management system construct-
ed at the home/business 10 includes a power generating
apparatus 101, a power storage apparatus 102, a DC/AC
convertor 103, a power switchboard 104, power consum-
ing apparatuses 106, and the like. Note that the power
storage apparatus 102 is connected via a network to the
power sale settlement system 20. Also, the power sale
settlement system 20 is connected via a network to the
system of the power company 30.
[0080] Solar photovoltaic equipment (photovoltaic
panels), wind power generating equipment, geothermal
power generating equipment, solar thermal power gen-

erating equipment, tidal power generating equipment,
and biomass power generating equipment are examples
of the power generating apparatus 101. A storage bat-
tery, a capacitor, and a power storage system are exam-
ples of the power storage apparatus 102. In addition, a
lithium-ion battery, a nickel-metal hydride battery, a lead-
acid battery, and a NAS (sodium-sulfur) battery are ex-
amples of storage batteries. An electrolytic capacitor, a
ceramic capacitor, and an electric double layer capacitor
are examples of capacitors.
[0081] The power generated by the power generating
apparatus 101 is supplied to the power storage apparatus
102 and is stored in the power storage apparatus 102.
The power stored in the power storage apparatus 102 is
supplied via the DC/AC convertor 103 to the power con-
suming apparatuses 106. As examples, the power con-
suming apparatuses 106 are electric appliances such as
a household appliance, air conditioning equipment, an
OA appliance, or a computer. The battery charger of an
electric car or an electric bicycle is also one type of power
consuming apparatus 106. Grid power lines that join the
power company 30 to the home/business 10 are de-
signed to carry AC current. For this reason, if there is
reverse flow of power stored in the power storage appa-
ratus 102 to the power company 30, it is necessary to
convert the DC current outputted from the power storage
apparatus 102 to an AC current using the DC/AC con-
vertor 103.
[0082] Also, the amount of power of the reverse flow,
the timing of the reverse flow, and the like are managed
by the power storage apparatus 102. As examples, in
accordance with a power sale contract concluded with
the power sale settlement system 20, the power storage
apparatus 102 carries out discharging in response to a
request for reverse flow made by the power sale settle-
ment system 20 and suppresses the amount of discharg-
ing so that the stored amount of power does not fall below
an amount of power reserved for a power sale. The spe-
cific method for such charging and discharging control
will be described in detail later. Note that the power stor-
age apparatus 102 may be provided with a function for
controlling charging and discharging to achieve a favo-
rable stored amount of power based on time zone infor-
mation such as day or night, environment information
such as a weather forecast, and/or market information
such as a power sale rate.
[0083] This completes the description of an example
configuration of the system according to the present em-
bodiment.

3-2: Apparatus Configuration (Power Storage Appara-
tus) (FIG. 15)

[0084] Next, the functional configuration of the power
storage apparatus 102 will be described in more detail
with reference to FIG. 15. FIG. 15 is an explanatory dia-
gram showing an example functional configuration of the
power storage apparatus 102.
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[0085] As shown in FIG. 15, the power storage appa-
ratus 102 mainly includes an audio output unit 151, a
display unit 152, an information output unit 153, an input
unit 154, a communication unit 155, a contract process-
ing unit 156, a settlement processing unit 157, a read-
er/writer 158, a power storage managing unit 159, and a
power storage unit 150. The contract processing unit 156
includes a rate acquiring unit 171 and a fee calculating
unit 172. Note that the power storage unit 150 is a power
storage device in which power is actually stored. It is also
possible to use a configuration in which the function re-
lating to power sales and the power storage device are
separately formed and are connected to one another.
[0086] The audio output unit 151 is an audio device
that outputs audio. The display unit 152 is a display de-
vice that displays information. As the display unit 152, it
is possible to use a display device such as an LCD or an
ELD. The information output unit 153 outputs information
as audio using the audio output unit 151 and outputs
information as images and text using the display unit 152.
Examples of the information outputted by the information
output unit 153 are the amount of power generated by
the power generating apparatus 101, the amount of pow-
er stored in the power storage unit 150, a weather fore-
cast, the power sale rate, information relating to a power
sale contract, information used for operations (a GUI),
the date/time, and the amount of consumed power.
[0087] Based on the information outputted by the in-
formation output unit 153, the user makes decisions re-
lating to power sale contracts and makes settings relating
to charging and discharging control of the power storage
unit 150. At such time, the user inputs information into
the power storage apparatus 102 using the input unit
154. As examples of the input unit 154, it is possible to
use an input device such as a touch panel, a touch pad,
a button or buttons, a lever or levers, a keyboard, a
mouse, and a trackball. However, when a touch panel is
used as the input unit 154, the display unit 152 and the
input unit 154 are integrally formed. Note that when in-
formation is inputted via the input unit 154, the inputted
information is inputted into the information output unit
153, the contract processing unit 156, and the like.
[0088] The communication unit 155 is a communica-
tion device that is capable of communicating via a net-
work with at least the power sale settlement system 20.
As examples, the communication unit 155 is a commu-
nication device that is capable of communication using
a communication device such as a wireless LAN, a wired
LAN, a telephone landline, a mobile telephone line, op-
tical fibers, an ADSL, and power line communication. As
examples, the information output unit 153 acquires a
weather forecast and the power sale rate via the com-
munication unit 155 and displays on the display unit 152.
Also, the contract processing unit 156, described later,
acquires the power sale rate and exchanges information
with the power sale settlement system 20 via the com-
munication unit 155. In addition, the settlement process-
ing unit 157 and the power storage managing unit 159,

described later also exchange information with the power
sale settlement system 20 via the communication unit
155.
[0089] The contract processing unit 156 carries out
processing for concluding a power sale contract with the
power sale settlement system 20. When the user makes
an operation to start selling power via the input unit 154,
the contract processing unit 156 first uses the functions
of the rate acquiring unit 171 to acquire the power sale
rate at the present time via the communication unit 155
from a power acquisition market or the power company
30. The contract processing unit 156 displays the amount
of sellable power and information urging the user to input
the power sale amount on the display unit 152. As one
example, the amount of sellable power is the amount of
power produced by subtracting power sale amounts that
have already been determined by power sale contracts
from the stored amount of power in the power storage
unit 150.
[0090] Once the user has inputted the power sale
amount via the input unit 154, the contract processing
unit 156 uses the functions of the fee calculating unit 172
to calculate the power sale fee based on the power sale
rate and the power sale amount. Note that the contract
processing unit 156 may be configured so as to use the
functions of the fee calculating unit 172 to calculate the
power sale fee by subtracting a commission to be paid
to the power sale settlement system 20 or the power com-
pany 30 when power is sold. Once the power sale fee
has been calculated, the contract processing unit 156
displays the calculated power sale fee on the display unit
152. The contract processing unit 156 may be configured
to display the fee of the commission together with the
power sale fee on the display unit 152 at such time. Also,
the contract processing unit 156 requests the user to in-
put whether to conclude a power sale contract at the pow-
er sale fee displayed on the display unit 152.
[0091] If the user has indicated the wish to conclude a
power sale contract via the input unit 154, the contract
processing unit 156 transmits contract information (see
FIG. 3) including information such as the power sale
amount, the power sale rate, and the contract date/time
via the communication unit 155 to the power sale settle-
ment system 20. If a response indicating the conclusion
of a power sale contract with the content of the transmit-
ted contract information has been received from the pow-
er sale settlement system 20, the contract processing
unit 156 displays information showing that the concluding
of a power sale contract has succeeded on the display
unit 152 and stores the contract information transmitted
to the power sale settlement system 20 in a recording
apparatus (not shown). In addition, the contract process-
ing unit 156 inputs information on the power sale fee into
the settlement processing unit 157. The contract
processing unit 156 then displays information urging the
user to pass an IC card 40 over the reader/writer 158 on
the display unit 152.
[0092] The contract processing unit 156 inputs infor-
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mation on the power sale amount into the power storage
managing unit 159. When information on the power sale
amount has been inputted, the power storage managing
unit 159 limits the amount of discharging so that the
stored amount of power in the power storage unit 150
does not fall below the power sale amount. For example,
if a reverse flow period has been decided, the power stor-
age managing unit 159 carries out control during the re-
verse flow period so that the stored amount of power in
the power storage unit 150 does not fall below the power
sale amount. Also, if a reverse flow period has not been
decided, the power storage managing unit 159 carries
out control so that the stored amount of power in the
power storage unit 150 does not fall below the power
sale amount until the reverse flow is carried out. Note
that if a plurality of power sale contracts are present, the
power storage managing unit 159 calculates the total of
the power sale amounts for all the power sale contracts
and carries out control so that the stored amount of power
in the power storage unit 150 does not fall below the total
of the power sale amounts.
[0093] Also, if the IC card 40 has been passed over
the reader/writer 158, the settlement processing unit 157
writes electronic money information equivalent to the
power sale fee via the reader/writer 158 into the IC card
40. Note that the determination of whether the IC card
40 has been passed over can be realized for example
using a framework where notification of the completion
of authentication is inputted into the settlement process-
ing unit 157 from the reader/writer 158 when mutual au-
thentication between the IC card 40 and the reader/writer
158 has been completed. Also, if a write of electronic
money information into the IC card 40 has failed, the set-
tlement processing unit 157 notifies the contract process-
ing unit 156 and the power storage managing unit 159
that the write has failed.
[0094] The power storage managing unit 159 that has
received notification of a failed write cancels the control
that limits the discharging amount so that the stored
amount of power in the power storage unit 150 does not
fall below the power sale amount. However, if there are
a plurality of power sale contracts, the power storage
managing unit 159 calculates the total of the power sale
amounts for all of the power sale contracts aside from
the power sale contract for which the write has failed and
carries out control so that the stored amount of power in
the power storage unit 150 does not fall below such total
of the power sale amounts. Meanwhile, the contract
processing unit 156 that has received notification of a
failed write deletes the contract information stored in the
recording apparatus (not shown) and notifies the power
sale settlement system 20 of the cancellation of the power
sale contract.
[0095] Note that it is also possible to use a configura-
tion where, if a write of electronic money information into
the IC card 40 has failed, instead of having the power
sale contract immediately cancelled, the user is urged to
pass the IC card 40 over the reader/writer 158 again and

the write process into the IC card 40 is carried out again.
In this case, even if the write of the electronic money
information into the IC card 40 failed, while the write proc-
ess is being carried out again, the contract processing
unit 156 does not delete the contract information and
cancellation of the power sale contract with the power
sale settlement system 20 is not carried out. In addition,
the power storage managing unit 159 maintains the dis-
charge control over the power storage apparatus 102
while the write process is being carried out again.
[0096] Once the write of electronic money information
into the IC card 40 succeeds, the settlement processing
unit 157 bills the power sale settlement system 20 for
payment of the power sale fee. If a request for reverse
flow has been received from the power sale settlement
system 20, the power storage managing unit 159 dis-
charges the amount of power that has been requested
from the power storage unit 150 toward the power com-
pany 30. Once the reverse flow has been completed, the
contract processing unit 156 holds information showing
the difference between the power sale amount decided
when the power sale contract was concluded and the
amount of power that has reverse flowed in association
with the contract information. If an amount of power that
is equal to the power sale amount decided when the pow-
er sale contract was concluded has entirely reverse
flowed, the contract processing unit 156 deletes the con-
tract information. Note that if a reverse flow period has
been set, the power storage managing unit 159 deter-
mines whether the date/time when a request for reverse
flow was received is within the reverse flow period, and
if the time is within the reverse flow period, carries out
discharging of the power storage unit 150.
[0097] This completes the description of the functional
configuration of the power storage apparatus 102. Note
that the functional configuration of the power sale settle-
ment system 20 is the same as in the first embodiment
described above.

3-3: Sequence of Settlement Process (FIG. 16, FIG. 17)

[0098] Next, the processing sequence from the con-
clusion of a power sale contract to the settlement of the
power sale fee will be described with reference to FIG.
16 and FIG. 17. FIG. 16 and FIG. 17 are explanatory
diagrams showing the processing sequence from the
conclusion of a power sale contract to the settlement of
the power sale fee.
[0099] Refer first to FIG. 16. As shown in FIG. 16, first,
when a start operation for a power sale has been made
by the user, the power storage apparatus 102 urges the
user to pass the IC card 40 over the reader/writer 158
(S201). Once the user has passed the IC card 40 over
the reader/writer 158 (S202), the power storage appara-
tus 102 acquires the sellable amount of power and dis-
plays the sellable amount of power and candidates for
the power sale amount (S203). The sellable amount of
power is calculated for example from the stored amount
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of power in the power storage unit 150 at the present
time. As examples, the candidates for the power sale
amount are displayed as 100%, 50%, 20%, and the like
of the sellable amount of power or are displayed as
100Wh, 500Wh, 1000Wh, and the like. Although a frame-
work where candidates for the power sale amount are
displayed and selected by the user is given as an exam-
ple here, it is also possible to use a framework where a
numeric value of the power sale amount is directly input-
ted by the user, for example.
[0100] Once the sellable amount of power and candi-
dates for the power sale amount have been displayed,
the user selects the desired power sale amount for a
power sale from the displayed candidates for the power
sale amount (S204). Once the power sale amount has
been selected, the power storage apparatus 102 ac-
quires the power sale rate at the present time (S205). At
this time, as necessary the power storage apparatus 102
acquires the commission which is necessary for the pow-
er sale. Once the power sale rate has been acquired, the
power storage apparatus 102 calculates the power sale
fee by multiplying the acquired power sale rate and the
power sale amount and displays the calculated power
sale fee and information on execution confirmation
(S206). After this, the power management apparatus 105
has the user confirm whether to carry out the power sale
(S207). If the power sale is to be carried out, the power
storage apparatus 102 advances the processing to step
A. Meanwhile, if the power sale is not to be carried out,
the power management apparatus 105 advances the
processing to step B and the series of processes ends.
[0101] As shown in FIG. 17, if the processing has ad-
vanced to step A in step S207, the power storage appa-
ratus 102 holds information (contract information) such
as the power sale amount and transmits information on
the power sale rate, the power sale amount, and the like
to the power sale settlement system 20 (S208). Once
information on the power sale rate, the power sale
amount, and the like has been received, the power sale
settlement system 20 calculates the power sale fee from
the received information on the power sale rate, the pow-
er sale amount, and the like and stores information such
as the power sale fee, the power sale rate, and the power
sale amount in the storage unit 203 (S209). The power
sale settlement system 20 then determines the power
sale fee and notifies the power storage apparatus 102 of
determination of the power sale fee (the conclusion of a
power sale contract; permission to write electronic money
information) (S210).
[0102] Once notification from the power sale settle-
ment system 20 has been received, the power storage
apparatus 102 writes electronic money information cor-
responding to the determined power sale fee via the read-
er/writer 158 into the IC card 40 (S211). Next, the power
storage apparatus 102 determines whether the electron-
ic money information has been correctly written into the
IC card 40 (S212). If the write of the electronic money
information has succeeded, the power storage apparatus

102 advances the processing to step S213. Meanwhile,
if the write of the electronic money information has failed,
the power storage apparatus 102 advances the process-
ing to step S214.
[0103] If the processing has advanced to step S213,
the power storage apparatus 102 is locked so that an
amount of power equivalent to the power sale amount is
maintained in the power storage unit 150 and bills the
power sale settlement system 20 for payment of the pow-
er sale fee (S213). Once billing for the payment of the
power sale fee has been completed, the series of the
processing sequence ends. Meanwhile, if the processing
has advanced to step S214, the power storage apparatus
102 notifies the power sale settlement system 20 of can-
cellation of the power sale contract and deletes informa-
tion such as the contract information relating to the can-
celled contract (S214). The power sale settlement sys-
tem 20 that has received notification of cancellation of
the power sale contract confirms the cancellation of the
power sale contract and deletes information such as the
contract information relating to the cancelled contract
from the storage unit 203 (S214). Once cancellation of
the power sale contract has been completed, the series
of the processing sequence ends.
[0104] This completes the description of the process-
ing sequence from the conclusion of a power sale con-
tract to the settlement of the power sale fee. Note that
the power sale settlement system 20 carries out the same
processing sequence with a plurality of power storage
apparatuses 102 to conclude power sale contracts. Note
that if a power management apparatus 105 according to
the first embodiment described above is included in the
system, the power sale settlement system 20 carries out
the same processing sequence with the power manage-
ment apparatus 105 aside from the power storage appa-
ratuses 102. As a result, information such as that shown
in FIG. 5 is accumulated in the storage unit 203 of the
power sale settlement system 20.

3-4: Sequence of Reverse Flow Process (FIG. 18)

[0105] Next, the processing sequence during reverse
flow will be described with reference to FIG. 18. FIG. 18
is an explanatory diagram for explaining the processing
sequence during reverse flow.
[0106] As shown in FIG. 18, the start procedure for
reverse flow is carried out by the power company 30
(S221). First, the power company 30 notifies the power
sale settlement system 20 of the amount of power for
which reverse flow is requested (S222). On receiving no-
tification from the power company 30, the power sale
settlement system 20 refers to the information stored in
the storage unit 203, totals the amount of power for which
power sale contracts have been concluded, and confirms
whether such total (the "total stored amount of power")
exceeds the amount of power (the "amount of reverse
flow power") requested by the power company 30 (S223,
S224). If the total stored amount of power exceeds the
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amount of reverse flow power, the power sale settlement
system 20 advances the processing to step S225. Mean-
while, if the total stored amount of power falls below the
amount of reverse flow power, the power sale settlement
system 20 advances the processing to step S226.
[0107] If the processing has advanced to step S225,
the power sale settlement system 20 selects a power
storage apparatus 102 capable of carrying out reverse
flow and transmits an execution instruction for reverse
flow to the selected power storage apparatus 102 (S225).
The power storage apparatus 102 that has received such
execution instruction has power equal to the amount of
power specified by the power sale settlement system 20
discharged from the power storage unit 150 to carry out
reverse flow. Once the reverse flow has been completed,
the processing sequence relating to reverse flow ends.
Meanwhile, if the processing has advanced to step S226,
the power sale settlement system 20 notifies the power
company 30 that it is not possible to secure the amount
of power requested by the power company 30 (S226).
After such notification has been given, the processing
sequence relating to reverse flow ends.
[0108] This completes the description of the process-
ing sequence during reverse flow. Note that as the meth-
od of selecting the power storage apparatuses 102 that
actually carry out the reverse flow, one conceivable meth-
od selects in order of the oldest contract date/time. A
method that selects the power storage apparatuses 102
so as to minimize the number of power storage appara-
tuses 102 necessary to secure the amount of reverse
flow power is also conceivable. In addition, a method that
selects the power storage apparatuses 102 in order of
the lowest power sale rate that has been contracted is
also conceivable. It should be obvious that it is also pos-
sible to use a favorable selection method aside from such
methods according to the situation. Note that if a power
management apparatus 105 according to the first em-
bodiment described above is included in the system, the
power sale settlement system 20 carries out the process-
ing sequence relating to reverse flow by considering such
power management apparatus 105 in addition to the
power storage apparatuses 102.
[0109] This completes the description of the second
embodiment of the present technology. By using the
framework according to the present embodiment, it be-
comes possible for power sales to use electronic money
at a power sale rate that fluctuates in real time. It also
becomes possible for a power company to use the power
stored at households and businesses according to its
own demand via a power trading management company
without being conscious of the individual households and
businesses. As a result, this contributes to promoting the
spread of power generating equipment that uses renew-
able energy and the effective use of renewable energy.
In addition, by incorporating the power sale function in
the power storage apparatus 102, it becomes unneces-
sary to separately provide the power management ap-
paratus 105, which makes it possible to reduce the cost

of introduction.

4. Third Embodiment (Principal Agent in Settlement Proc-
ess = Electric Vehicle)

[0110] Next, a third embodiment of the present tech-
nology will be described. The present embodiment re-
lates to a framework where the functions of the power
storage apparatus 102 according to the second embod-
iment described above are incorporated into an electric
vehicle 50. By making it possible to use the electric ve-
hicle 50 as a power storage device, it is possible to effi-
ciently manage power and to sell power with considera-
tion to the environmental situation and/or the market sit-
uation, even without providing the high-performance
power management apparatus 105 according to the first
embodiment described above or the power storage ap-
paratus 102 which at present is highly costly. As a result,
the installation cost of various equipment is reduced,
which lowers the barrier to introduction.

4-1: System Configuration (FIG. 19)

[0111] First, an example configuration of the system
according to the present embodiment will be described
with reference to FIG. 19. FIG. 19 is an explanatory dia-
gram showing one example configuration of the system
according to the present embodiment.
[0112] As shown in FIG. 19, the system according to
the present embodiment mainly includes of a power man-
agement system constructed in a home/business 10, a
power sale settlement system 20 operated by a power
trading management company, a system of a power com-
pany 30, and the electric vehicle 50. Note that the electric
vehicle 50 is connected via a network to the power sale
settlement system 20. Also, the power sale settlement
system 20 is connected via a network to the system of
the power company 30. The power management system
constructed at the home/business 10 includes the power
generating apparatus 101, the DC/AC convertor 103, the
power switchboard 104, and the power consuming ap-
paratus 106 that were described in the first and second
embodiments above. It should be obvious that the power
storage apparatus 102 and the power management ap-
paratus 105 may also be included.
[0113] In the case of the system according to the
present embodiment, the exchanging of information re-
lating to a power sale and operations made by the user
are carried out at the electric vehicle 50. Also, the electric
vehicle 50 is connected to the grid power lines of the
power company 30 via the power lines of the home/busi-
ness 10. This means that if the reverse flow of power is
to be carried out, it is necessary for the electric vehicle
50 and the power lines of the home/business 10 to be
connected. As one example, it is possible to use a con-
figuration where a reverse flow period is set in advance
and during the reverse flow period, a connection terminal
that connects the electric vehicle 50 and power lines of

29 30 



EP 2 779 083 A1

17

5

10

15

20

25

30

35

40

45

50

55

the home/business 10 is locked. Alternatively, it is pos-
sible to use a configuration where, when the reverse flow
period is near, a display or audio that urges the user to
connect the electric vehicle 50 to the power lines of the
home/business 10 is outputted from the electric vehicle
50.
[0114] In this way, although a variety of contrivances
are necessary when the electric vehicle 50 is used, it is
possible to use the electric vehicle 50 in the same way
as when the power storage apparatus 102 according to
the second embodiment described above is installed in
the home/business 10.
[0115] This completes the description of an example
configuration of the system according to the present em-
bodiment.

4-2: Apparatus Configuration (Electric Vehicle) (FIG. 20)

[0116] Next, the functional configuration of the electric
vehicle 50 will be described in more detail with reference
to FIG. 20. FIG. 20 is an explanatory diagram showing
an example functional configuration of the electric vehicle
50.
[0117] As shown in FIG. 20, the electric vehicle 50
mainly includes a control apparatus CU, a power storage
unit 510, and a driving unit 511. The power storage unit
510 is a power storage device in which power is actually
stored. The driving unit 511 is a driving device that drives
the electric vehicle 50 using the power stored in the power
storage unit 510. The control apparatus CU includes an
audio output unit 501, a display unit 502, an information
output unit 503, an input unit 504, a communication unit
505, a contract processing unit 506, a settlement
processing unit 507, a reader/writer 508, and a power
storage managing unit 509. The contract processing unit
506 includes a rate acquiring unit 531 and a fee calcu-
lating unit 532.
[0118] The audio output unit 501 is an audio device
that outputs audio. The display unit 502 is a display de-
vice that displays information. As the display unit 502, it
is possible to use a display device such as an LCD or an
ELD. The information output unit 503 outputs information
as audio using the audio output unit 501 and outputs
information as images and text using the display unit 502.
Examples of the information outputted by the information
output unit 503 are the amount of power stored in the
power storage unit 510, a weather forecast, the power
sale rate, information relating to a power sale contract,
information used for operations (a GUI), the date/time,
and the amount of consumed power.
[0119] Based on the information outputted by the in-
formation output unit 503, the user makes decisions re-
lating to power sale contracts and makes settings relating
to charging and discharging control of the power storage
unit 510. At such time, the user inputs information using
the input unit 504. As examples of the input unit 504, it
is possible to use an input device such as a touch panel,
a touch pad, a button or buttons, a lever or levers, a key-

board, a mouse, and a trackball. However, when a touch
panel is used as the input unit 504, the display unit 502
and the input unit 504 are integrally formed. Note that
when information is inputted via the input unit 504, the
inputted information is inputted into the information out-
put unit 503, the contract processing unit 506, and the
like.
[0120] The communication unit 505 is a communica-
tion device that is capable of communicating via a net-
work with at least the power sale settlement system 20.
As examples, the communication unit 505 is a commu-
nication device that is capable of communication using
a communication device such as a wireless LAN, a wired
LAN, a telephone landline, a mobile telephone line, op-
tical fibers, an ADSL, and power line communication. As
examples, the information output unit 503 acquires a
weather forecast and the power sale rate via the com-
munication unit 505 and displays on the display unit 502.
Also, the contract processing unit 506, described later,
acquires the power sale rate and exchanges information
with the power sale settlement system 20 via the com-
munication unit 505. In addition, the settlement process-
ing unit 507 and the power storage managing unit 509,
described later, also exchange information with the pow-
er sale settlement system 20 via the communication unit
505.
[0121] The contract processing unit 506 carries out
processing for concluding a power sale contract with the
power sale settlement system 20. When the user makes
an operation to start selling power via the input unit 504,
the contract processing unit 506 first uses the functions
of the rate acquiring unit 531 to acquire the power sale
rate at the present time via the communication unit 505
from a power acquisition market or the power company
30. The contract processing unit 506 displays the amount
of sellable power and information urging the user to input
the power sale amount on the display unit 502. As one
example, the amount of sellable power is the amount of
power produced by subtracting power sale amounts that
have already been determined by power sale contracts
from the stored amount power of the power storage unit
510.
[0122] Once the user has inputted the power sale
amount via the input unit 504, the contract processing
unit 506 uses the functions of the fee calculating unit 532
to calculate the power sale fee based on the power sale
rate and the power sale amount. Note that the contract
processing unit 506 may be configured so as to use the
functions of the fee calculating unit 532 to calculate the
power sale fee by subtracting a commission to be paid
to the power sale settlement system 20 or the power com-
pany 30 when power is sold. Once the power sale fee
has been calculated, the contract processing unit 506
displays the calculated power sale fee on the display unit
502. The contract processing unit 506 may be configured
to display the fee of the commission together with the
power sale fee on the display unit 502 at such time. Also,
the contract processing unit 506 requests the user to in-
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put whether to conclude a power sale contract at the pow-
er sale fee displayed on the display unit 502.
[0123] If the user has indicated the wish to conclude a
power sale contract via the input unit 504, the contract
processing unit 506 transmits contract information (see
FIG. 3) including information such as the power sale
amount, the power sale rate, and the contract date/time
via the communication unit 505 to the power sale settle-
ment system 20. If a response indicating the conclusion
of a power sale contract with the content of the transmit-
ted contract information has been received from the pow-
er sale settlement system 20, the contract processing
unit 506 displays information showing that the concluding
of a power sale contract has succeeded on the display
unit 502 and stores the contract information transmitted
to the power sale settlement system 20 in a recording
apparatus (not shown). In addition, the contract process-
ing unit 506 inputs information on the power sale fee into
the settlement processing unit 507. The contract
processing unit 506 then displays information urging the
user to pass an IC card 40 over the reader/writer 508 on
the display unit 502.
[0124] The contract processing unit 506 inputs infor-
mation on the power sale amount into the power storage
managing unit 509. When information on the power sale
amount has been inputted, the power storage managing
unit 509 limits the amount of discharging so that the
stored amount of power in the power storage unit 510
does not fall below the power sale amount. For example,
if a reverse flow period has been decided, the power stor-
age managing unit 509 carries out control during the re-
verse flow period so that the stored amount of power in
the power storage unit 510 does not fall below the power
sale amount. Also, if a reverse flow period has not been
decided, the power storage managing unit 509 carries
out control so that the stored amount of power in the
power storage unit 510 does not fall below the power
sale amount until the reverse flow is carried out. Note
that if a plurality of power sale contracts are present, the
power storage managing unit 509 calculates the total of
the power sale amounts for all the power sale contracts
and carries out control so that the stored amount of power
in the power storage unit 510 does not fall below the total
of the power sale amounts.
[0125] Also, if the IC card 40 has been passed over
the reader/writer 508, the settlement processing unit 507
writes electronic money information equivalent to the
power sale fee via the reader/writer 508 into the IC card
40. Note that the determination of whether the IC card
40 has been passed over can be realized for example
using a framework where notification of the completion
of authentication is inputted into the settlement process-
ing unit 507 from the reader/writer 508 when mutual au-
thentication between the IC card 40 and the reader/writer
508 has been completed. Also, if a write of electronic
money information into the IC card 40 has failed, the set-
tlement processing unit 507 notifies the contract process-
ing unit 506 and the power storage managing unit 509

that the write has failed.
[0126] The power storage managing unit 509 that has
received notification of a failed write cancels the control
that limits the discharging amount so that the stored
amount of power in the power storage unit 510 does not
fall below the power sale amount. However, if there are
a plurality of power sale contracts, the power storage
managing unit 509 calculates the total of the power sale
amounts for all of the power sale contracts aside from
the power sale contract for which the write has failed and
carries out control so that the stored amount of power in
the power storage unit 510 does not fall below such total
of the power sale amounts. Meanwhile, the contract
processing unit 506 that has received notification of a
failed write deletes the contract information stored in the
recording apparatus (not shown) and notifies the power
sale settlement system 20 of the cancellation of the power
sale contract.
[0127] Note that it is also possible to use a configura-
tion where, if a write of electronic money information into
the IC card 40 has failed, instead of having the power
sale contract immediately cancelled, the user is urged to
pass the IC card 40 over the reader/writer 508 again and
the write process into the IC card 40 is carried out again.
In this case, even if the write of the electronic money
information into the IC card 40 failed, while the write proc-
ess is being carried out again, the contract processing
unit 506 does not delete the contract information and
cancellation of the power sale contract with the power
sale settlement system 20 is not carried out. In addition,
the power storage managing unit 509 maintains the dis-
charge control over the power storage unit 510 while the
write process is being carried out again.
[0128] Once the write of electronic money information
into the IC card 40 succeeds, the settlement processing
unit 507 bills the power sale settlement system 20 for
payment of the power sale fee. If a request for reverse
flow has been received from the power sale settlement
system 20, the power storage managing unit 509 dis-
charges the amount of power that has been requested
from the power storage unit 510 toward the power com-
pany 30. Once the reverse flow has been completed, the
contract processing unit 506 holds information showing
the difference between the power sale amount decided
when the power sale contract was concluded and the
amount of power that has reverse flowed in association
with the contract information. If an amount of power that
is equal to the power sale amount decided when the pow-
er sale contract was concluded has entirely reverse
flowed, the contract processing unit 506 deletes the con-
tract information. Note that if a reverse flow period has
been set, the power storage managing unit 509 deter-
mines whether the date/time when a request for reverse
flow was received is within the reverse flow period, and
if the time is within the reverse flow period, carries out
discharging of the power storage unit 510.
[0129] This completes the description of the functional
configuration of the electric vehicle 50. Note that the func-
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tional configuration of the power sale settlement system
20 is the same as in the first embodiment described
above. Also, although an electric car or an electric mo-
torcycle is imagined as the electric vehicle 50 in the above
description, it is also possible to provide the same frame-
work for a hybrid car or the like.

4-3: Sequence of Settlement Process (FIG. 21, FIG. 22)

[0130] Next, the processing sequence from the con-
clusion of a power sale contract to the settlement of the
power sale fee will be described with reference to FIG.
21 and FIG. 22. FIG. 21 and FIG. 22 are explanatory
diagrams showing the processing sequence from the
conclusion of a power sale contract to the settlement of
the power sale fee.
[0131] Refer first to FIG. 21. As shown in FIG. 21, first,
when a start operation for a power sale has been made
by the user, the electric vehicle 50 urges the user to pass
the IC card 40 over the reader/writer 508 (S301). Once
the user has passed the IC card 40 over the reader/writer
508 (S302), the electric vehicle 50 acquires the sellable
amount of power and displays the sellable amount of
power and candidates for the power sale amount (S303).
The sellable amount of power is calculated for example
from the stored amount of power in the power storage
unit 510 at the present time. As examples, the candidates
for the power sale amount are displayed as 100%, 50%,
20%, and the like of the sellable amount of power or are
displayed as 100Wh, 500Wh, 1000Wh, and the like. Al-
though a framework where candidates for the power sale
amount are displayed and selected by the user is given
as an example here, it is also possible to use a framework
where a numeric value of the power sale amount is di-
rectly inputted by the user, for example.
[0132] Once the sellable amount of power and candi-
dates for the power sale amount have been displayed,
the user selects the desired power sale amount for a
power sale from the displayed candidates for the power
sale amount (S304). Once the power sale amount has
been selected, the electric vehicle 50 acquires the power
sale rate at the present time (S305). At this time, as nec-
essary the electric vehicle 50 acquires the commission
which is necessary for the power sale. Once the power
sale rate has been acquired, the electric vehicle 50 cal-
culates the power sale fee by multiplying the acquired
power sale rate and the power sale amount and displays
the calculated power sale fee and information on execu-
tion confirmation (S306). After this, the electric vehicle
50 has the user confirm whether to carry out the power
sale (S307). If the power sale is to be carried out, the
electric vehicle 50 advances the processing to step A.
Meanwhile, if the power sale is not to be carried out, the
electric vehicle 50 advances the processing to step B
and the series of processes ends.
[0133] As shown in FIG. 22, if the processing has ad-
vanced to step A in step S307, the electric vehicle 50
holds information (contract information) such as the pow-

er sale amount and transmits information on the power
sale rate, the power sale amount, and the like to the power
sale settlement system 20 (S308). Once information on
the power sale rate, the power sale amount, and the like
has been received, the power sale settlement system 20
calculates the power sale fee from the received informa-
tion on the power sale rate, the power sale amount, and
the like and stores information such as the power sale
fee, the power sale rate, and the power sale amount in
the storage unit 203 (S309). The power sale settlement
system 20 then determines the power sale fee and noti-
fies the electric vehicle 50 of determination of the power
sale fee (the conclusion of a power sale contract; per-
mission to write electronic money information) (S310).
[0134] Once notification from the power sale settle-
ment system 20 has been received, the electric vehicle
50 writes electronic money information corresponding to
the determined power sale fee via the reader/writer 508
into the IC card 40 (S311). Next, the electric vehicle 50
determines whether the electronic money information
has been correctly written into the IC card 40 (S312). If
the write of the electronic money information has suc-
ceeded, the electric vehicle 50 advances the processing
to step S213. Meanwhile, if the write of the electronic
money information has failed, the electric vehicle 50 ad-
vances the processing to step S314.
[0135] If the processing has advanced to step S313,
the electric vehicle 50 is locked so that an amount of
power equivalent to the power sale amount is maintained
and bills the power sale settlement system 20 for pay-
ment of the power sale fee (S313). Once billing for the
payment of the power sale fee has been completed, the
processing sequence ends. Meanwhile, if the processing
has advanced to step S314, the electric vehicle 50 noti-
fies the power sale settlement system 20 of cancellation
of the power sale contract and deletes information such
as the contract information relating to the cancelled con-
tract (S314). The power sale settlement system 20 that
has received notification of cancellation of the power sale
contract confirms the cancellation of the power sale con-
tract and deletes information such as the contract infor-
mation relating to the cancelled contract from the storage
unit 203 (S314). Once cancellation of the power sale con-
tract has been completed, the processing sequence
ends.
[0136] This completes the description of the process-
ing sequence from the conclusion of a power sale con-
tract to the settlement of the power sale fee. Note that
the power sale settlement system 20 carries out the same
processing sequence with a plurality of electric vehicles
50 to conclude power sale contracts. Note that if a power
management apparatus 105 according to the first em-
bodiment described above and a power storage appara-
tus 102 according to the second embodiment described
above are included in the system, the power sale settle-
ment system 20 carries out the same processing se-
quence with the power storage apparatus 102 and/or the
power management apparatus 105 aside from the elec-

35 36 



EP 2 779 083 A1

20

5

10

15

20

25

30

35

40

45

50

55

tric vehicles 50. As a result, information such as that
shown in FIG. 5 is accumulated in the storage unit 203
of the power sale settlement system 20.

4-4: Sequence of Reverse Flow Process (FIG. 23)

[0137] Next, the processing sequence during reverse
flow will be described with reference to FIG. 23. FIG. 23
is an explanatory diagram for explaining the processing
sequence during reverse flow.
[0138] As shown in FIG. 23, the start procedure for
reverse flow is carried out by the power company 30
(S321). First, the power company 30 notifies the power
sale settlement system 20 of the amount of power for
which reverse flow is requested (S322). On receiving no-
tification from the power company 30, the power sale
settlement system 20 refers to the information stored in
the storage unit 203, totals the amount of power for which
power sale contracts have been concluded, and confirms
whether such total (the "total stored amount of power")
exceeds the amount of power (the "amount of reverse
flow power") requested by the power company 30 (S323,
S324). If the total stored amount of power exceeds the
amount of reverse flow power, the power sale settlement
system 20 advances the processing to step S325. Mean-
while, if the total stored amount of power falls below the
amount of reverse flow power, the power sale settlement
system 20 advances the processing to step S326.
[0139] If the processing has advanced to step S325,
the power sale settlement system 20 selects an electric
vehicle 50 capable of carrying out reverse flow and trans-
mits an execution instruction for reverse flow to the se-
lected electric vehicle 50 (S325). The electric vehicle 50
that has received such execution instruction has power
equal to the amount of power specified by the power sale
settlement system 20 discharged from the power storage
unit 510 to carry out reverse flow. Once the reverse flow
has been completed, the processing sequence relating
to reverse flow ends. Meanwhile, if the processing has
advanced to step S326, the power sale settlement sys-
tem 20 notifies the power company 30 that it is not pos-
sible to secure the amount of power requested by the
power company 30 (S326). After such notification has
been given, the processing sequence relating to reverse
flow ends.
[0140] This completes the description of the process-
ing sequence during reverse flow. Note that as the meth-
od of selecting the electric vehicle 50 that actually carries
out the reverse flow, as an example, one conceivable
method uses GPS or the like to select an electric vehicle
50 whose present location is the location of the
home/business 10. Note that if a power management ap-
paratus 105 according to the first embodiment described
above and a power storage apparatus 102 according to
the second embodiment described above are included
in the system, the power sale settlement system 20 car-
ries out the processing sequence relating to reverse flow
by considering the power storage apparatus 102 and the

power management apparatus 105 in addition to the
electric vehicles 50.
[0141] This completes the description of the third em-
bodiment of the present technology. By using the frame-
work according to the present embodiment, it becomes
possible for power sales to use electronic money at a
power sale rate that fluctuates in real time. It also be-
comes possible to manage power and to sell power using
the electric vehicle 50 without newly introducing equip-
ment such as the power storage apparatus 102 according
to the first and second embodiments described above,
which suppresses the introduction cost and contributes
to expansion of the market. As a result, this contributes
to promoting the spread of power generating equipment
that uses renewable energy and the effective use of re-
newable energy.

5: (Supplement) Example Configuration of IC Card

[0142] Here, supplementary description is given for an
example configuration of an IC card.
[0143] The IC card includes a secure memory (here-
inafter "storage region") that is accessible to a specified
application installed in an electronic appliance or a read-
er/writer for which access authentication has succeeded.
This storage region is composed of a plurality of areas,
and as one example is divided into areas such as a set-
tlement provider area and a business partner area. Such
storage area also has a hierarchical area structure, with
levels being provided for each service and/or each user
information. In addition, an authentication key is set for
each area and when accessing a given area, it is neces-
sary for the reader/writer to carry out access authentica-
tion using the authentication key set for such area. This
means that the information stored in each area is inde-
pendently kept in a secure state.

5-1: Structure of Storage Region

[0144] Here, the structure of the storage region provid-
ed on the IC card will be described.
[0145] As described above, the storage region of an
IC card has a hierarchical structure. As one example, in
order from the top level, blocks such as a system defini-
tion block Sys, an area definition block A, and a service
definition block Svc are provided as the levels. Note that
user information U is stored in the service definition block
Svc.

System Definition Block Sys

[0146] As one example, a system code, system key
information, and system key version information are
stored in the system definition block Sys. The system
code is a two-byte code expressing the manager of the
system associated with the system definition block Sys.
The system key information is key information used for
mutual authentication carried out by a reader/writer and
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the IC card when accessing the system definition block
Sys. The system key version information is version infor-
mation used for generation management of the system
key information. Based on such information, the system
definition block Sys is associated with a system type (for
example, a reader/writer type).

Area Definition Block A

[0147] The area definition block A is a level positioned
below the system definition block Sys. As one example,
an area code, area key information, and area key version
information are stored in the area definition block A. The
area code is a code for identifying the area. An area is a
unit expressing a group of services that are collectively
managed for each type. Examples of the type of an area
include a ticket barrier area used to manage a group of
services relating to a ticket barrier and a settlement area
used to manage a group of services relating to specified
settlements.
[0148] Also, the area key information is key information
used for mutual authentication carried out by a read-
er/writer and the IC card when accessing the area defi-
nition block A. The area key version information is infor-
mation used in generation management of the area key
information. Based on such information, the area defini-
tion block A is associated with an area type (as examples,
ticket barrier or settlements).

Service Definition Block Svc

[0149] The service definition block Svc is a level posi-
tioned below the area definition block A. As one example,
a service code, service key information, and service key
version information are stored in the service definition
block Svc. The service code is a code for identifying the
type of service. The expression "service" is a unit that
expresses the type of user information U. As examples,
the services include a ride section service used to man-
age a ride section used by a user and a settlement service
used to manage settlement information (for example, re-
maining credit) used by the user.
[0150] Also, the service key information is key infor-
mation used in mutual authentication carried out by a
reader/writer and the IC card when accessing the service
definition block Svc. The service key version information
is information used in generation management of the
service key information. Based on such information, the
service definition block Svc is associated with a type of
service (for example, ride section and remaining credit).

User Information U

[0151] The user information U is specific information
stored in the service definition block Svc. As one exam-
ple, information expressing a specific ride section, such
as "Boarding station: Shinjuku, Alighting station: Osaki",
is included in the user information U corresponding to a

travel section service. Information showing the specific
remaining credit, such as "100 yen remaining", "100
points remaining", or "100", is included in the user infor-
mation U corresponding to a settlement service. Such
user information U is information actually read and written
via a reader/writer.
[0152] As described above, by giving the storage re-
gion a hierarchical structure, storing key information for
mutual authentication on each level, and requesting mu-
tual authentication when each level is accessed, it is pos-
sible to safely manage information in system units, area
units, and service units. Also, authentication control is
possible in system units, area units, and service units,
which makes selection and management of system man-
agers, area managers, and service providers easy.
[0153] This completes the description of the structure
of the storage region.

5-2: Circuit Configuration

[0154] Here, the circuit configuration of the IC card will
be described in brief.
[0155] As one example, the IC card includes an anten-
na, a front end circuit, a modulator, a command regen-
erator, a clock regenerator, a control circuit, an encryp-
tion circuit, and a memory.
[0156] The antenna is constructed of a loop antenna
and is capable of receiving commands and power by
magnetically coupling to a loop antenna provided in the
reader/writer. The front end circuit regenerates a DC
power supply by rectifying a carrier wave sent from the
reader/writer. The front end circuit also divides an ac-
quired 13.56MHz carrier wave and inputs into the com-
mand regenerator and the clock regenerator. The com-
mand regenerator regenerates commands from the in-
putted carrier wave and inputs into the control circuit. The
clock regenerator regenerates a clock for driving logic
circuits from the inputted carrier wave and inputs into the
control circuit. The front end circuit also supplies the re-
generated power supply to the control circuit.
[0157] When the power supply has been supplied to
all of the circuits, the control circuit drives the various
circuits in accordance with the regenerated commands.
Note that the data outputted from the control circuit is
encrypted by the encryption circuit and stored in the
memory. Meanwhile, if the encrypted data stored in the
memory is to be transmitted, the front end circuit changes
the load impedance at a power supply point of the an-
tenna based on encrypted data modulated by the mod-
ulator, and changes the magnetic field induced by the
antenna due to such changes. Due to such changes in
magnetic field, changes in current flowing in the antenna
of the reader/writer that is magnetically coupled are in-
duced, thereby transferring the encrypted data.
[0158] This completes the description of the circuit con-
figuration.
[0159] This also completes the description of the ex-
ample configuration of an IC card.
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6: Hardware Configuration Example (FIG. 24)

[0160] The control functions and computational
processing functions of the respective structural ele-
ments according to the first to third embodiments of the
present technology can be realized using the hardware
configuration of an information processing apparatus
shown in FIG. 24, for example.
[0161] That is, the function of each structural element
can be realized by controlling the hardware shown in FIG.
24 using a computer program. Additionally, the mode of
this hardware is arbitrary, and may be a personal com-
puter, a mobile information terminal such as a mobile
phone, a PHS or a PDA, a game machine, or various
types of information appliances. Moreover, the PHS is
an abbreviation for Personal Handy-phone System. Also,
the PDA is an abbreviation for Personal Digital Assistant.
[0162] As shown in FIG. 24, this hardware mainly in-
cludes a CPU 902, a ROM 904, a RAM 906, a host bus
908, and a bridge 910. Furthermore, this hardware in-
cludes an external bus 912, an interface 914, an input
unit 916, an output unit 918, a storage unit 920, a drive
922, a connection port 924, and a communication unit
926. Moreover, the CPU is an abbreviation for Central
Processing Unit. Also, the ROM is an abbreviation for
Read Only Memory. Furthermore, the RAM is an abbre-
viation for Random Access Memory.
[0163] The CPU 902 functions as an arithmetic
processing unit or a control unit, for example, and controls
entire operation or a part of the operation of each struc-
tural element based on various programs recorded on
the ROM 904, the RAM 906, the storage unit 920, or a
removable recording medium 928. The ROM 904 is
means for storing, for example, a program to be loaded
on the CPU 902 or data or the like used in an arithmetic
operation. The RAM 906 temporarily or perpetually
stores, for example, a program to be loaded on the CPU
902 or various parameters or the like arbitrarily changed
in execution of the program.
[0164] These structural elements are connected to
each other by, for example, the host bus 908 capable of
performing high-speed data transmission. For its part,
the host bus 908 is connected through the bridge 910 to
the external bus 912 whose data transmission speed is
relatively low, for example. Furthermore, the input unit
916 is, for example, a mouse, a keyboard, a touch panel,
a button, a switch, or a lever. Also, the input unit 916 may
be a remote control that can transmit a control signal by
using an infrared ray or other radio waves.
[0165] The output unit 918 is, for example, a display
device such as a CRT, an LCD, a PDP or an ELD, an
audio output device such as a speaker or headphones,
a printer, a mobile phone, or a facsimile, that can visually
or auditorily notify a user of acquired information. More-
over, the CRT is an abbreviation for Cathode Ray Tube.
The LCD is an abbreviation for Liquid Crystal Display.
The PDP is an abbreviation for Plasma Display Panel.
Also, the ELD is an abbreviation for ElectroLumines-

cence Display.
[0166] The storage unit 920 is a device for storing var-
ious data. The storage unit 920 is, for example, a mag-
netic storage device such as a hard disk drive (HDD), a
semiconductor storage device, an optical storage device,
or a magneto-optical storage device. The HDD is an ab-
breviation for Hard Disk Drive.
[0167] The drive 922 is a device that reads information
recorded on the removable recording medium 928 such
as a magnetic disk, an optical disk, a magneto-optical
disk, or a semiconductor memory, or writes information
in the removable recording medium 928. The removable
recording medium 928 is, for example, a DVD medium,
a Blu-ray medium, an HD-DVD medium, various types
of semiconductor storage media, or the like. Of course,
the removable recording medium 928 may be, for exam-
ple, an electronic device or an IC card on which a non-
contact IC chip is mounted. The IC is an abbreviation for
Integrated Circuit.
[0168] The connection port 924 is a port such as an
USB port, an IEEE1394 port, a SCSI, an RS-232C port,
or a port for connecting an externally connected device
930 such as an optical audio terminal. The externally
connected device 930 is, for example, a printer, a mobile
music player, a digital camera, a digital video camera, or
an IC recorder. Moreover, the USB is an abbreviation for
Universal Serial Bus. Also, the SCSI is an abbreviation
for Small Computer System Interface.
[0169] The communication unit 926 is a communica-
tion device to be connected to a network 932, and is, for
example, a communication card for a wired or wireless
LAN, Bluetooth (registered trademark), or WUSB, an op-
tical communication router, an ADSL router, or various
communication modems. The network 932 connected to
the communication unit 926 is configured from a wire-
connected or wirelessly connected network, and is the
Internet, a home-use LAN, infrared communication, vis-
ible light communication, broadcasting, or satellite com-
munication, for example. Moreover, the LAN is an abbre-
viation for Local Area Network. Also, the WUSB is an
abbreviation for Wireless USB. Furthermore, the ADSL
is an abbreviation for Asymmetric Digital Subscriber Line.

7: Conclusion

[0170] Finally, the technical concept according to the
embodiments of the present technology will be summa-
rized in brief. The technical concept described below can
be applied to a variety of information processing appa-
ratuses, such as a PC, a mobile telephone, a mobile
game console, a mobile information terminal, an intelli-
gent home appliance, and a car navigation system.
[0171] The functional configuration of the information
processing apparatus described above can be ex-
pressed as described below. For example, the informa-
tion processing apparatus described in (1) below has a
function for writing electronic money information corre-
sponding to the power sale compensation immediately
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after conclusion of the power sale contract into an IC card
or an electronic appliance equipped with an IC card func-
tion. That is, by using the information processing appa-
ratus, it is possible to receive compensation for the power
sale in real time in the form of electronic money after a
power sale has been carried out.
[0172] In this way, once it becomes possible to carry
out payment of compensation immediately after an act
of selling power, the user will experience the feeling of
making a sale. Also, whenever an act of selling power is
carried out, electronic money that has a monetary value
which can actually be used will be received, so that the
user can experience the joy of receiving compensation
whenever a power sale act is carried out. As a result,
carrying out acts of selling power becomes linked to the
user’s happiness, which means that acts of selling power
will be actively carried out. Also, since the cost paid by
the user when power is generated is zero in the case of
green power, the user will have the illusion of obtaining
monetary value at zero cost, which raises the hopes that
green power will become actively sold. As a result, the
active use of green power will be realized. Also, it is pos-
sible to sell power with a power sale rate in real time, and
once it becomes possible to easily carry out acts of selling
power, users will watch the power sale rate and carry out
acts of selling power, leading to hopes that the power
sale rate will be decided based on market principles. As
a result, the power sale price will be optimized.
[0173]

(1) An information processing apparatus including:

a read/write unit configured so as to be capable
of reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance; and
a settlement processing unit configured to write
electronic money information of a fee in accord-
ance with a power sale amount via the read/write
unit into the IC card or the electronic appliance
immediately after conclusion of a power sale
contract.

(2) The information processing apparatus according
to (1), further including:

a contract processing unit configured to carry
out processing relating to the power sale con-
tract for power stored in a specified power stor-
age apparatus.

(3) The information processing apparatus according
to (2), further including:

a power storage managing unit configured to
limit an amount of power outputted from the
specified power storage apparatus after the con-
clusion of the power sale contract so that a state
where power at least equal to the power sale
amount is stored in the specified power storage
apparatus is maintained until execution of the
power sale contract is completed.

(4) The information processing apparatus according
to any one of (1) to (3),
wherein the contract processing unit includes:

a rate acquiring unit configured to acquire a pow-
er sale rate when the power sale contract is con-
cluded; and
a fee calculating unit configured to calculate a
fee in accordance with the power sale amount
based on the power sale rate.

(5) The information processing apparatus according
to (4),
wherein the rate acquiring unit is operable when the
power sale contract is concluded, to acquire one of
a power sale rate presented by a power trading mar-
ket, a power sale rate presented by another party in
the power sale contract, and a power sale contract
presented by a power company.
(6) The information processing apparatus according
to (2) or (3),
wherein the information processing apparatus is in-
tegrally formed with the specified power storage ap-
paratus.
(7) The information processing apparatus according
to (4),
wherein the specified power storage apparatus
stores power derived from renewable energy, and
the rate acquiring unit is configured to acquire a pow-
er sale rate of green power.
(8) The information processing apparatus according
to any one of (2), (3), or (6),
wherein the contract processing unit is operable
when carrying out processing relating to the power
sale contract, to urge a user to pass the IC card or
the electronic appliance over the read/write unit.
(9) The information processing apparatus according
to any one of (1) to (8),
wherein the settlement processing unit is operable
when a write of the electronic money information into
the IC card or the electronic appliance has failed, to
request cancellation of the power sale contract.
(10) The information processing apparatus accord-
ing to (2), further including:
a power storage managing unit configured to limit an
amount of power outputted from the specified power
storage apparatus during a reverse flow period,
which is set by the power sale contract, after the
conclusion of the power sale contract so that a state
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where power at least equal to the power sale amount
is stored in the specified power storage apparatus
is maintained,
wherein the reverse flow period is a period where it
is possible for another party in the power sale con-
tract to use power stored in the specified power stor-
age apparatus with the power sale amount as a max-
imum.
(11) The information processing apparatus accord-
ing to any one of (1) to (10),
wherein the settlement processing unit is operable
if a write of electronic money information into the IC
card or the electronic appliance has been permitted
from a power sale managing apparatus that is an-
other party in the power sale contract when the power
sale contract is concluded, to write, via the read/write
unit, electronic money information of a fee in accord-
ance with the power sale amount into the IC card or
the electronic appliance.
(12) The information processing apparatus accord-
ing to (2),
wherein the specified power storage apparatus is a
battery storing power for driving an electric vehicle,
and
the information processing apparatus is installed in
the electric vehicle.
(13) A server apparatus including
a contract processing unit configured to carry out
processing relating to a power sale contract with an
information processing apparatus, the information
processing apparatus including a read/write unit
configured so as to be capable of reading, via con-
tactless communication, electronic money informa-
tion from an IC card capable of storing the electronic
money information or an electronic appliance
equipped with functions of the IC card and of writing
the electronic money information into the IC card or
the electronic appliance, and a settlement process-
ing unit configured to write electronic money infor-
mation of a fee in accordance with a power sale
amount via the read/write unit into the IC card or the
electronic appliance immediately after conclusion of
the power sale contract,
wherein the contract processing unit is operable
when the power sale contract has been concluded,
to permit the information processing apparatus to
carry out a write of electronic money information into
the IC card or the electronic appliance.
(14) The server apparatus according to (13),
wherein the contract processing unit is operable
when the settlement processing unit has failed to
write the electronic money information into the IC
card or the electronic appliance, to cancel the power
sale contract.
(15) A power trading settlement system including:

an information processing apparatus including
a read/write unit configured so as to be capable

of reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance, and
a settlement processing unit configured to write
electronic money information of a fee in accord-
ance with a power sale amount via the read/write
unit into the IC card or the electronic appliance
immediately after conclusion of a power sale
contract; and
a server apparatus including a contract process-
ing unit configured to carry out processing relat-
ing to the power sale contract with the informa-
tion processing apparatus and operable when
the power sale contract has been concluded, to
permit the information processing apparatus to
carry out a write of electronic money information
into the IC card or the electronic appliance.

(16) A power trading settlement method including:

writing, via a read/write unit capable of reading,
via contactless communication, electronic mon-
ey information from an IC card capable of storing
the electronic money information or an electron-
ic appliance equipped with functions of the IC
card and of writing the electronic money infor-
mation into the IC card or the electronic appli-
ance, electronic money information of a fee in
accordance with a power sale amount into the
IC card or the electronic appliance immediately
after conclusion of a power sale contract.

(17) An information processing method including:

writing, by way of an information processing ap-
paratus including a read/write unit capable of
reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance, electronic money information
of a fee in accordance with a power sale amount
via the read/write unit into the IC card or the elec-
tronic appliance immediately after conclusion of
a power sale contract.

(18) An information processing method including:

permitting, by way of a server apparatus that
carries out processing relating to a power sale
contract with an information processing appara-
tus including a read/write unit configured so as
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to be capable of reading, via contactless com-
munication, electronic money information from
an IC card capable of storing the electronic mon-
ey information or an electronic appliance
equipped with functions of the IC card and of
writing the electronic money information into the
IC card or the electronic appliance, and a set-
tlement processing unit configured to write elec-
tronic money information of a fee in accordance
with a power sale amount via the read/write unit
into the IC card or the electronic appliance im-
mediately after conclusion of the power sale
contract, the information processing apparatus
to carry out a write of electronic money informa-
tion into the IC card or the electronic appliance
when the power sale contract has been conclud-
ed.

(19) A program and a computer-readable recording
medium having the program recorded thereon, the
program causing a computer to achieve
a read/write function so as to be capable of reading,
via contactless communication, electronic money in-
formation from an IC card capable of storing the elec-
tronic money information or an electronic appliance
equipped with functions of the IC card and of writing
the electronic money information into the IC card or
the electronic appliance, and
a settlement processing function of writing electronic
money information of a fee in accordance with a pow-
er sale amount using the read/write function into the
IC card or the electronic appliance immediately after
conclusion of a power sale contract.
(20) A program or a computer-readable recording
medium having the program recorded thereon, the
program being for causing a computer to achieve a
contract processing function for carrying out
processing relating to a power sale contract with an
information processing apparatus, the information
processing apparatus including a read/write unit
configured so as to be capable of reading, via con-
tactless communication, electronic money informa-
tion from an IC card capable of storing the electronic
money information or an electronic appliance
equipped with functions of the IC card and of writing
the electronic money information into the IC card or
the electronic appliance, and a settlement process-
ing unit configured to write electronic money infor-
mation of a fee in accordance with a power sale
amount via the read/write unit into the IC card or the
electronic appliance immediately after conclusion of
the power sale contract,
wherein the contract processing function is operable
when the power sale contract has been concluded,
to permit the information processing apparatus to
carry out a write of electronic money information into
the IC card or the electronic appliance.

Additional Comments

[0174] The power management apparatus 105, the
power storage apparatus 102, and the control apparatus
CU are examples of an "information processing appara-
tus". The power sale settlement system 20 described
above is an example of a "server apparatus". The read-
er/writers 118, 158, 508 described above are examples
of a "read/write unit".
[0175] The preferred embodiments of the present in-
vention have been described above with reference to the
accompanying drawings, whilst the present technology
is not limited to the above examples, of course. A person
skilled in the art may find various alterations and modifi-
cations within the scope of the appended claims, and it
should be understood that they will naturally come under
the technical scope of the present invention.

Reference Signs List

[0176]

10 home/business
101 power generating apparatus
102 power storage apparatus
103 DC/AC convertor
104 power switchboard
105 power management apparatus
106 power consuming apparatus
111, 151, 501 audio output unit
112, 152, 502 display unit
113, 153, 503 information output unit
114, 154, 504 input unit
115, 155, 505 communication unit
116, 156, 506 contract processing unit
117, 157, 507 settlement processing unit
118, 158, 508 reader/writer
119, 159, 509 power storage managing unit
131, 171, 531 rate acquiring unit
132, 172, 532 fee calculating unit
150, 510 power storage unit
511 driving unit
20 power sale settlement system
201 communication unit
202 contract processing unit
203 storage unit
204 reverse flow managing unit
30 power company
40 IC card
50 electric vehicle
CU control apparatus

Claims

1. An information processing apparatus comprising:

a read/write unit configured so as to be capable
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of reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance; and
a settlement processing unit configured to write
electronic money information of a fee in accord-
ance with a power sale amount via the read/write
unit into the IC card or the electronic appliance
immediately after conclusion of a power sale
contract.

2. The information processing apparatus according to
claim 1, further comprising:

a contract processing unit configured to carry
out processing relating to the power sale con-
tract for power stored in a specified power stor-
age apparatus.

3. The information processing apparatus according to
claim 2, further comprising:

a power storage managing unit configured to
limit an amount of power outputted from the
specified power storage apparatus after the con-
clusion of the power sale contract so that a state
where power at least equal to the power sale
amount is stored in the specified power storage
apparatus is maintained until execution of the
power sale contract is completed.

4. The information processing apparatus according to
claim 1,
wherein the contract processing unit includes:

a rate acquiring unit configured to acquire a pow-
er sale rate when the power sale contract is con-
cluded; and
a fee calculating unit configured to calculate a
fee in accordance with the power sale amount
based on the power sale rate.

5. The information processing apparatus according to
claim 4,
wherein the rate acquiring unit is operable when the
power sale contract is concluded, to acquire one of
a power sale rate presented by a power trading mar-
ket, a power sale rate presented by another party in
the power sale contract, and a power sale contract
presented by a power company.

6. The information processing apparatus according to
claim 2,
wherein the information processing apparatus is in-
tegrally formed with the specified power storage ap-

paratus.

7. The information processing apparatus according to
claim 4,
wherein the specified power storage apparatus
stores power derived from renewable energy, and
the rate acquiring unit is configured to acquire a pow-
er sale rate of green power.

8. The information processing apparatus according to
claim 2,
wherein the contract processing unit is operable
when carrying out processing relating to the power
sale contract, to urge a user to pass the IC card or
the electronic appliance over the read/write unit.

9.  The information processing apparatus according to
claim 1,
wherein the settlement processing unit is operable
when a write of the electronic money information into
the IC card or the electronic appliance has failed, to
request cancellation of the power sale contract.

10. The information processing apparatus according to
claim 2, further comprising:

a power storage managing unit configured to
limit an amount of power outputted from the
specified power storage apparatus during a re-
verse flow period, which is set by the power sale
contract, after the conclusion of the power sale
contract so that a state where power at least
equal to the power sale amount is stored in the
specified power storage apparatus is main-
tained,
wherein the reverse flow period is a period
where it is possible for another party in the power
sale contract to use power stored in the specified
power storage apparatus with the power sale
amount as a maximum.

11. The information processing apparatus according to
claim 1,
wherein the settlement processing unit is operable
if a write of electronic money information into the IC
card or the electronic appliance has been permitted
from a power sale managing apparatus that is an-
other party in the power sale contract when the power
sale contract is concluded, to write, via the read/write
unit, electronic money information of a fee in accord-
ance with the power sale amount into the IC card or
the electronic appliance.

12. The information processing apparatus according to
claim 2,
wherein the specified power storage apparatus is a
battery storing power for driving an electric vehicle,
and
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the information processing apparatus is installed in
the electric vehicle.

13. A server apparatus comprising
a contract processing unit configured to carry out
processing relating to a power sale contract with an
information processing apparatus, the information
processing apparatus including a read/write unit
configured so as to be capable of reading, via con-
tactless communication, electronic money informa-
tion from an IC card capable of storing the electronic
money information or an electronic appliance
equipped with functions of the IC card and of writing
the electronic money information into the IC card or
the electronic appliance, and a settlement process-
ing unit configured to write electronic money infor-
mation of a fee in accordance with a power sale
amount via the read/write unit into the IC card or the
electronic appliance immediately after conclusion of
the power sale contract,
wherein the contract processing unit is operable
when the power sale contract has been concluded,
to permit the information processing apparatus to
carry out a write of electronic money information into
the IC card or the electronic appliance.

14. The server apparatus according to claim 13,
wherein the contract processing unit is operable
when the settlement processing unit has failed to
write the electronic money information into the IC
card or the electronic appliance, to cancel the power
sale contract.

15. A power trading settlement system comprising:

an information processing apparatus including
a read/write unit configured so as to be capable
of reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance, and
a settlement processing unit configured to write
electronic money information of a fee in accord-
ance with a power sale amount via the read/write
unit into the IC card or the electronic appliance
immediately after conclusion of a power sale
contract; and
a server apparatus including a contract process-
ing unit configured to carry out processing relat-
ing to the power sale contract with the informa-
tion processing apparatus and operable when
the power sale contract has been concluded, to
permit the information processing apparatus to
carry out a write of electronic money information
into the IC card or the electronic appliance.

16. A power trading settlement method comprising:

writing, via a read/write unit capable of reading,
via contactless communication, electronic mon-
ey information from an IC card capable of storing
the electronic money information or an electron-
ic appliance equipped with functions of the IC
card and of writing the electronic money infor-
mation into the IC card or the electronic appli-
ance, electronic money information of a fee in
accordance with a power sale amount into the
IC card or the electronic appliance immediately
after conclusion of a power sale contract.

17. An information processing method comprising:

writing, by way of an information processing ap-
paratus including a read/write unit capable of
reading, via contactless communication, elec-
tronic money information from an IC card capa-
ble of storing the electronic money information
or an electronic appliance equipped with func-
tions of the IC card and of writing the electronic
money information into the IC card or the elec-
tronic appliance, electronic money information
of a fee in accordance with a power sale amount
via the read/write unit into the IC card or the elec-
tronic appliance immediately after conclusion of
a power sale contract.

18. An information processing method comprising:

permitting, by way of a server apparatus that
carries out processing relating to a power sale
contract with an information processing appara-
tus including a read/write unit configured so as
to be capable of reading, via contactless com-
munication, electronic money information from
an IC card capable of storing the electronic mon-
ey information or an electronic appliance
equipped with functions of the IC card and of
writing the electronic money information into the
IC card or the electronic appliance, and a set-
tlement processing unit configured to write elec-
tronic money information of a fee in accordance
with a power sale amount via the read/write unit
into the IC card or the electronic appliance im-
mediately after conclusion of the power sale
contract, the information processing apparatus
to carry out a write of electronic money informa-
tion into the IC card or the electronic appliance
when the power sale contract has been conclud-
ed.
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