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Charging equipment and a charge control unit are provided, in
which a plurality of devices mounted with battery can be
simultaneously charged by the single charging equipment.
Further, a method of controlling charge and a method of
receiving charge are also provided. The charging equipment
supplies electric power to the battery for charging, compris-
ing a power output part which outputs DC power used for
charging, a plurality of user operation units which can be
connected with a vehicle equipped with a battery as a device
mounted with battery, and the charge control unit which con-
trols a power supply from the power output part to the user
operation unit. Herein, the charge control unit distributes the
electric power outputted from the power output part to supply
the distributed power to the user operation unit connected
with the vehicle.
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METHOD OF RECEIVING CHARGE,
METHOD OF CONTROLLING CHARGE,
CHARGE CONTROL UNIT AND CHARGING
EQUIPMENT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/110,312, filed on May 18, 2011,
which claims the benefit of priority to Japanese Patent Appli-
cation No. 2010-115420, filed on May 19, 2010 and Japanese
Patent Application No. 2011-084682, filed on Apr. 6, 2011,
the disclosure of all of which is herein incorporated by refer-
ence in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a method of receiv-
ing charge, a method of controlling charge, a charge control
unit and charging equipment, for charging a battery in a
device mounted with battery such as an electric automobile.
[0004] 2. Description of Related Art

[0005] Recently, because of an increasing concern about
environmental aspects, an electric automobile and a hybrid
vehicle have been widely used as a vehicle discharging less
exhaust gas. Such a vehicle is equipped with a battery which
supplies an electric power to a motor so that the vehicle runs
by the motor as a driving source. Accordingly, when a charge
amount of the battery is lowered as running the vehicle, it is
needed to charge the battery at a charging station or the like
placed at a corner of a street at all such times (see Japanese
Laid-Open Patent Publication Nos. 2010-28913, HO7-
115732, 2006-20438, 2006-262570 and S54-101526).
[0006] Although a technology for quick charging has been
developed, under the present circumstances, it needs a long
time to charge a battery. Hereby, when a vehicle occupies a
charging station, other users have to wait their turn, resulting
in causing the significant inconvenience. Further, the time
required for the full charging of a battery is different depend-
ing on the battery residual quantity when the charging starts.
Therefore, users can not know when the vehicle during charg-
ing completes the charging, which is a factor for spoiling the
convenience of the users. In order to solve such inconve-
nience, a technology disclosed in Japanese Laid-Open Patent
Publication No. 2010-28913 has been proposed.

[0007] As shown in FIG. 30, charging equipment 81 dis-
closed in Japanese Laid-Open Patent Publication No. 2010-
28913 comprises a charge converter device 82 which converts
the voltage acquired from the system to output a predeter-
mined DC voltage, and a plurality of user operation units 84
connecting a vehicle 83 to the charge converter device 82
when charging. The charge converter device 82 comprises a
power conversion unit 85 which converts a commercial power
sourceto a DC power source, and a switching circuit 86 which
distributes the DC power outputted from the power conver-
sion unit 85 to a specific user operation unit 84. Herein, the
user operation unit 84 corresponds to a so called charge
terminal, in which a power supply plug is arranged at the end
of a charge cable.

[0008] When avehicle 83 is parked at a parking lot, a power
supply plug of the user operation unit 84 is connected with the
inlet of the vehicle 83 for charging the battery thereof. At that
time, the charge converter device 82 connects the switching
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circuit 86 to the user operation unit 84 which is connected
with the vehicle 83, thereby to connect the power conversion
unit 85 to the user operation unit 84 in use. As a result, by aDC
voltage from the power conversion unit 85, a DC current
flows into the vehicle 83 through the user operation unit 84 in
use, to charge the battery of the vehicle 83.

[0009] Here, the charging equipment 81 disclosed in Japa-
nese Laid-Open Patent Publication No. 2010-28913 only per-
forms a switching operation, in which one power conversion
unit 85 is connected to a user operation unit 84 by a switching
circuit 86. Accordingly, only one vehicle 83 can be charged
by one charge converter device 82. That is, only one-to-one
charging is available. Therefore, if a vehicle 83 is being
charged, other vehicles can not be charged until the vehicle 83
completes the charging. Meanwhile, when a plurality of
charge converter devices 82 are provided, a plurality of
vehicles may be charged. However, this is not realistic
because the costs required for preparing the charge converter
devices 82 increase.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide a
method of receiving charge, a method of controlling charge, a
charge control unit and charging equipment, so as to simul-
taneously charge a plurality of devices mounted with battery
by using the single charging equipment.

[0011] In order to solve the above mentioned disadvan-
tages, the present invention provides a charge control unit
included in charging equipment which charges a battery by
supplying the electric power thereto. The charging equipment
comprises a power output part which outputs DC power used
for charging, a plurality of user operation units which can be
connected with a device mounted with battery; the device
being equipped with a battery, and the charge control unit
which controls a power supply from the power output part to
the user operation unit. Herein, the charge control unit dis-
tributes the electric power outputted from the power output
part to the user operation unit connected with the device
mounted with battery.

[0012] By using the above mentioned construction, when
the device mounted with battery is connected with the user
operation unit in the charge equipment, the charge control
unit distributes the available electric power at that time to the
user operation unit as a power source, to supply the distrib-
uted electric power to the user operation unit so as to charge
the battery of the device mounted with battery. Then, every
time when the device mounted with battery is connected with
the user operation unit, the available electric power at that
time is allocated to the user operation unit, allowing the
battery to be charged. Accordingly, by using the single charg-
ing equipment, the plurality of user operation units can be
charged, allowing the plurality of devices mounted with bat-
tery can be charged simultaneously.

[0013] Further, in order to solve the above mentioned dis-
advantages, the present invention provides charging equip-
ment which charges a battery by supplying the electric power
thereto, comprising a power output part which outputs DC
power used for charging, a plurality of user operation units
which can be connected with a device mounted with battery;
the device being equipped with a battery, and a charge control
unit which controls a power supply from the power output
part to the user operation unit. Herein, the charge control unit
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distributes the electric power outputted from the power output
part to the user operation unit connected with the device
mounted with battery.

[0014] Further, in order to solve the above mentioned dis-
advantages, the present invention provides a method of con-
trolling charge which is performed by a charge control unit
included in charging equipment. The charging equipment
supplies the electric power to a battery to be charged, com-
prising a power output part which outputs DC power used for
charging, a plurality of user operation units which can be
connected with a device mounted with battery; the device
being equipped with a battery, and the charge control unit
which controls a power supply from the power output part to
the user operation unit. Herein, the charge control unit dis-
tributes the electric power outputted from the power output
part to the user operation unit connected with the device
mounted with battery.

[0015] Further, in order to solve the above mentioned dis-
advantages, the present invention provides a method of
receiving charge which is performed by a user operation unit
included in charging equipment. The charging equipment
supplies the electric power to a battery to be charged, com-
prising a power output part which outputs DC power used for
charging, the plurality of user operation units each of which
can be connected with a device mounted with battery; the
device being equipped with a battery, and a charge control
unit which controls a power supply from the power output
part to the user operation unit. Herein, the charge control unit
distributes the electric power outputted from the power output
part to the user operation unit connected with the device
mounted with battery. The method comprises steps of: (a)
displaying an acceptance screen on a display part comprising
a timer charge acceptance part which accepts a charge sched-
ule defining a charge end time of the battery and a quick
charge acceptance part which accepts a quick charge request
requesting an immediate execution of charging with a prede-
termined charge output capacity of the battery, (b) receiving
information on the charge schedule or the quick charge
request on the acceptance screen, (c) storing the information
on the charge schedule or the quick charge request received in
the step (b) in a storage part, and (d) transmitting the infor-
mation on the charge schedule or the quick charge request
stored in the storage part into the charge control unit.

[0016] By usingthe above mentioned construction, the plu-
rality of user operation units can be used for charging batter-
ies by the single charging equipment. Accordingly, by using
the plurality of the user operation units in the charging equip-
ment capable of simultaneously charging a plurality of the
devices mounted with battery, a user can easily request a timer
charge or a quick charge through an acceptance screen having
atimer charge acceptance part and a quick charge acceptance
part displayed on a display part.

[0017] Further, in order to solve the above mentioned dis-
advantages, the present invention provides charging equip-
ment which is connected with a device mounted with battery;
the device being equipped with a battery, to charge the battery
by supplying the electric power thereto. The charging equip-
ment comprises a plurality of power conversion units which
convert the power from the system to DC power used for
charging and output the power, a plurality of user operation
units each having a charge cable connected with the device
mounted with battery, and charge control unit. Herein, the
charge control unit determines/selects a power conversion
unit to be used among the plurality of power conversion units
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for the user operation unit in use by connecting the charge
cable to the device mounted with battery. Then, the charge
control unit connects the user operation unit with the power
conversion unit based on the above mentioned determination/
selection, thereby to control the start timing and end timing of
the power supply from the power conversion unit to the user
operation unit.

[0018] By using the above mentioned construction, the plu-
rality of power conversion units are arranged in the charging
equipment. When the device mounted with battery is con-
nected to the user operation unit, the available power conver-
sion unit at that time is distributed to the user operation unit as
a power source, to charge the battery of the device mounted
with battery. That is, every time when the device mounted
with battery is connected to the user operation unit, the avail-
able power conversion unit at that time is allocated to the user
operation unit, to charge the battery of the device mounted
with battery. Therefore, even though there is only single
charging equipment, it is possible to use the plurality of user
operation units for charging batteries, allowing the plurality
of devices mounted with battery to be charged simulta-
neously.

[0019] According to the present invention, when the device
mounted with battery is newly charged, the charge control
unitallocates a power conversion unit which is not used at that
time, to the newly charged device mounted with battery as a
power source thereof.

[0020] By using the above mentioned construction, when
another device mounted with battery is to be charged during
the device mounted with battery is being charged, it is pos-
sible to charge another device mounted with battery without
influencing the operation performance of the device mounted
with battery which is being charged.

[0021] The present invention comprises a necessary elec-
tric energy means which receives necessary electric energy
information on the necessary electric power for the charging,
from the devices mounted with battery. Before starting the
charging, the charge control unit allocates the power conver-
sion units based on the necessary electric energy information
inputted from the devices mounted with battery.

[0022] By using the above mentioned construction, before
starting the charging, the necessary electric energy informa-
tion required for the charging is outputted from the devices
mounted with battery to the charging equipment. Then, the
necessary number of the power conversion units may charge
the batteries based on the necessary electric energy informa-
tion. Accordingly, for example, when the charge amount of
the battery is remarkably decreased, a large amount of the
electric power is used for the charging, while when the charge
amount of the battery is not so decreased, a small amount of
the electric power is used for the charging. Therefore, it is
possible to preferably charge the battery corresponding to the
charge amount thereof at that time.

[0023] According to the present invention, the charge con-
trol unit dynamically changes or rearranges the connecting
combination between the power conversion unit and the user
operation unit depending on the charge state at that time.

[0024] By using the above mentioned construction, when a
plurality of devices mounted with battery are simultaneously
charged, if one power conversion unit completes the charging
for a device mounted with battery, it is possible to allocate the
power conversion unit to the other device mounted with bat-
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tery. Accordingly, it is possible to more efficiently use the
power conversion unit, resulting in the increase of the charg-
ing efficiency.

[0025] The present invention comprises a charge amount
acquiring means which acquires charge amount information
on batteries when the batteries are being charged. The charge
control unit changes the allocation of the power conversion
units depending on the charge amount of the batteries.
[0026] By using the above mentioned construction, when
the batteries are being charged, the charge amount acquiring
means acquires the charge amount information from the
devices mounted with battery, and changes the allocation of
the power conversion units corresponding to the number of
the devices based on the charge amount information, to
charge the batteries. Hereby, it is possible to charge the bat-
teries by the constant current control at first, and to charge the
batteries by the constant voltage control as gradually decreas-
ing the charge current after the charge amount is sufficiently
increased.

[0027] The present invention comprises a charge pattern
input means which can manually set a charge pattern
requested by a user through the user operation unit. The
charge control unit allocates the power control units based on
the charge pattern set by the user before starting the charging.
[0028] By using the above mentioned construction, the
charge pattern can be set manually, which allows the battery
to be charged associated with the charge pattern correspond-
ing to the request by the user. Hereby, it is possible to provide
a flexible service corresponding to a request from a user.
[0029] The present invention comprises a fault detection
part which detects whether there is a fault in a power conver-
sion unit, and a separation means which separates the power
conversion unit with a fault from other power conversion
units in use.

[0030] By using the above mentioned construction, when a
power conversion unit goes wrong, the power conversion unit
with a fault is disconnected from the use, and only other
normal power conversion units without trouble are allocated
to the user operation units. Hereby, the power conversion unit
with a fault is not used as a power source, which may secure
the normal charge operation.

[0031] According to the present invention, it is possible to
simultaneously charge the plurality of devices mounted with
battery by using the single charging equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a block diagram showing the charging
equipment in a first embodiment of the present invention.
[0033] FIG. 2 is an exemplary diagram showing a state of
using the charging equipment.

[0034] FIG. 3 is a circuit diagram of a switching circuit.
[0035] FIG. 4 is a graphic diagram showing a control
sequence of charging.

[0036] FIG. 5 is a model diagram showing an operation
example of the charging equipment.

[0037] FIG. 6 is another model diagram showing an opera-
tion example of the charging equipment.

[0038] FIG. 7 is a block diagram showing a part of another
example of the charging equipment.

[0039] FIG. 8 is a block diagram showing the charging
equipment in a second embodiment of the present invention.
[0040] FIG. 9 is a diagram showing a data structure of the
timer charge control DB.
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[0041] FIG. 10 is a diagram showing a data structure of the
quick charge control DB.

[0042] FIG. 11 is a diagram showing a data structure of the
power conversion unit DB.

[0043] FIG. 12 is a diagram showing a data structure of the
operation time DB.

[0044] FIGS. 13A to 13D are diagrams each explaining an
example of the charging operation performed in the charging
equipment of the second embodiment. FIG. 13A is a diagram
showing vehicles for charging and the content of the charg-
ing. FIG. 13B is a diagram showing vehicles for charging are
connected to the charging equipment. FIG. 13C is a diagram
showing the allocation result of the power conversion units
when three vehicles are connected thereto in order. FIG. 13D
is a diagram showing the allocation result of the power con-
version units when first three vehicles are connected thereto
in order, and then another vehicle is additionally connected.
[0045] FIG. 14 is a flowchart showing a total procedure of
the charging process which realizes both charging methods of
the timer charge and the quick charge in the second embodi-
ment.

[0046] FIG.15is a flow chart showing an allocation process
of the power conversion units when the timer charge is
applied.

[0047] FIG. 16 is a flowchart showing a procedure of a
calculation process of the necessary power conversion unit
number PN and the charge time CT with respect to the timer
charge.

[0048] FIG.17 is a flow chart showing an allocation process
of the power conversion units when the quick charge is
applied.

[0049] FIG. 18 is a flowchart showing a procedure of a
calculation process of the charge time QT in the quick charge.
[0050] FIG.19is aflowchart showing a procedure of a shift
process of the using time of the power conversion unit.
[0051] FIG. 20 is a diagram showing a charge reservation/
message screen when waiting the charge reservation.

[0052] FIG. 21 is a diagram showing a charge reservation/
message screen when the timer charge is selected.

[0053] FIG. 22 is a diagram showing a charge reservation/
message screen when the charge schedule and the charge rate
are selected in the timer charge.

[0054] FIG. 23 is a diagram showing a charge reservation/
message screen when the quick charge is selected.

[0055] FIG. 24 is a diagram showing a charge reservation/
message screen when the charge rate is selected in the quick
charge.

[0056] FIG. 25 is a diagram showing a charge reservation/
message screen when receiving a reply indicating that the
charge reservation is fully booked in the timer charge.
[0057] FIG. 26 is a diagram showing a charge reservation/
message screen when receiving a reply indicating a charge
rate at the end of the charging in the timer charge.

[0058] FIG. 27 is a diagram showing a charge reservation/
message screen when receiving a reply recommending the
timer charge.

[0059] FIG. 28 is a diagram showing a charge reservation/
message screen when receiving a reply indicating a charge
rate at the end of the charging in the quick charge.

[0060] FIG. 29 is a block diagram showing a modified
example in the second embodiment.

[0061] FIG. 30 is a block diagram showing conventional
charging equipment.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

First Embodiment

[0062] Next, a first embodiment of the present invention
will be explained in reference to the attached drawings of
FIGS.1to 6.

[0063] As shown in FIG. 2, in a parking lot 1, charging
equipment 3 (or charging station) is placed, which can charge
aparking electric automobile or a hybrid vehicle (hereinafter,
referred to vehicle 2). The charging equipment 3 of the
present embodiment is high speed charging equipment which
supplies a high DC voltage such as DC 500V to the vehicle 2
for charging a battery 4 (see FIG. 1) of the vehicle 2 in a short
time. Herein, the vehicle 2 corresponds to a device mounted
with battery.

[0064] The charging equipment 3 comprises a charge con-
verter device 6 which converts an AC power voltage obtained
from a system power supply 5 such as a commercial power
source to a DC power voltage and outputs the converted
voltage for charging, and a user operation unit 7 which is
connected with the vehicle 2 by a user when charging. In the
parkinglot 1, a parking mater 8 is also provided for measuring
a parking time of a vehicle. Herein, the system power supply
5 corresponds to the system described hereinbefore.

[0065] As shown in FIG. 1, the charge converter device 6
comprises a plurality of power conversion units 9 which
convert the AC power of the system power supply 5 into the
DC current/voltage suitable for charging. The power conver-
sion unit 9 converts the DC voltage of the system power
supply 5 by a converter 10 into the DC voltage, and steps up
the converted DC voltage to the AC voltage by an inverter 11.
Then, the step-up AC voltage is converted to the DC voltage
suitable for charging by a transformer 12 and a rectifier 13.
Herein, each power conversion unit 9 is a small sized power
source having, for example, a supply power of 10kW, a rated
current of 25 A, and a rated voltage of 400 to S00V.

[0066] The charge converter device 6 includes a switching
circuit 14 which changes a connecting combination (or con-
necting relationship) between the power conversion units 9
and the user operation units 7. As shown in FIG. 3, the
switching circuit 14 includes circuits each having a switch 17
at the place where a generating line 15 extending from each
power conversion unit 9 intersects a generating line 16
extending from each user operation unit 7 (or charge terminal
18). By setting which power conversion unit 9 is connected to
a user operation unit 7 through the switches 17, the power
conversion unit 9 is allocated to a desired user operation unit
7. Herein, a charge control unit 55 is constructed by the
switching circuit 14.

[0067] AsshowninFIGS.1and2, the user operation unit 7
comprises the charge terminal 18 arranged in the parking lot
1, a charge cable 19 extending from the charge terminal 18,
and a power supply plug 20 attached at the end of the charge
cable 19. As shown in FIG. 1, the charge cable 19 has a power
line 21 which is a transmission path of the electric power, and
a signal line 22 which is a transmission path of various sig-
nals. For the communication of the signal line 22, for
example, CAN (Controller Area Network) is used.

[0068] The charge terminal 18 includes a terminal control-
ler 23 which totally controls the charge terminal 18. The
terminal controller 23 includes a charge execution processing
unit 24 which manages the charge operation in the charge
terminal 18. When the charge execution processing unit 24
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detects that the charge cable 19 is connected to the vehicle 2,
the charge execution processing unit 24 supplies the DC
power from the charge converter device 6 to the vehicle 2
through the power line 21, to charge the battery 4. Further,
when full charging notice is inputted from the vehicle 2, the
charge execution processing unit 24 transmits the full charg-
ing notice to the charge converter device 6, to stop the charg-
ing.

[0069] As shown in FIG. 1, the vehicle 2 has a plug inser-
tion opening for quick charge 25 and a plug insertion opening
for normal charge 26. The plug insertion opening for quick
charge 25 is connected with the charge cable 19 of the charge
terminal 18, to supply electric power such as DC 500V power
through the charge cable 19. Further, the plug insertion open-
ing for normal charge 26 is connected with, for example, a
home charge cable (not shown), to input AC power of AC
100V or 200V supplied from a home power supply into the
vehicle 2. Herein, the AC power of the home power supply is
converted to DC power by a charge circuit 27 in the vehicle 2,
to supply the converted power to the battery 4.

[0070] The vehicle 2 is equipped with a battery unit 28
which supplies electric power to a motor (not shown) as a
vehicle drive source. The battery unit 28 is a so called battery
pack. The battery unit 28 includes the battery 4 comprising a
plurality of cells, and a battery control unit 29 which manages
the charge operation at the side of the vehicle 2. As the battery
4, for example, a battery may be used comprising 100 cells
with 3.6V placed side by side and having the rated voltage of
360V.

[0071] The battery control unit 29 outputs necessary elec-
tric energy information Sa to the charge terminal 18 through
the signal line 22 when starting the charging, so as to obtaina
necessary electric energy for the charging. The necessary
electric energy information Sa includes information on the
necessary electric energy, for example, 20 kW or 50 kW
corresponding to the free capacity of the battery 4. Further,
the battery control unit 29 always monitors the residual quan-
tity of the battery during the charging. As a result of the
monitoring, the battery control unit 29 outputs the charge
amount information Sb to the charge terminal 18 through the
signal line 22. Herein, the charge amount as mentioned above
means the electric energy remaining in the battery 4 at that
time.

[0072] The terminal controller 23 comprises a battery
information acquisition part 30 which acquires various sig-
nals from the vehicle 2 through the signal line 22, and a
battery information transfer part 31 which outputs various
information acquired by the battery information acquisition
part 30 into the charge converter device 6. The terminal con-
troller 23 acquires the various information outputted from the
battery control unit 29 by the battery information acquisition
part 30, and outputs the information into the charge converter
device 6 by the battery information transfer part 31. Herein,
the battery information acquisition part 30 and the battery
information transfer part 31 construct a necessary electric
energy acquisition means and a charge amount acquisition
means.

[0073] The charge converter device 6 includes a charge
control device 32 which totally controls the charge converter
device 6. The charge control device 32 allocates a power
supply only to the power conversion unit 9 used for the
charging among a plurality of power conversion units 9. The
charge control device 32 is connected to each charge terminal
18 through a vehicle communication control part 33 equipped
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with the charge converter device 6. The charge control device
32 acquires the necessary electric energy information Sa and
the charge amount information Sb from each charge terminal
18 through the vehicle communication control part 33. The
vehicle communication control part 33 manages the commu-
nication between the charge converter device 6 and the plu-
rality of charge terminals 18. Herein, the vehicle communi-
cation control part 33 constructs the necessary electric energy
acquisition means and the charge amount acquisition means.
[0074] The charge control device 32 comprises a charge
operation control part 34 which sets the connecting combi-
nation between the power conversion unit 9 and the user
operation unit 7 into the optimal pattern corresponding to the
necessary electric energy. The charge operation control part
34 appropriately sets the connecting combination between
the power conversion unit 9 and the user operation unit 7 (or
charge terminal 18) by changing the connecting pattern of the
switches 17 in the switching circuit 14. Further, the charge
operation control part 34 dynamically changes the connecting
combination between the power conversion unit 9 and the
user operation unit 7 corresponding to various notice from the
vehicle 2. Herein, the charge operation control part 34 con-
structs the charge control unit 55.

[0075] Before stating the charging, the charge operation
control part 34 grasps the necessary electric energy for charg-
ing the battery 4, that is, what kW of the electric energy is
needed for the charging, based on the necessary electric
energy information Sa acquired from the vehicle 2. Then, the
charge operation control part 34 connects the needed number
of the power conversion units 9 capable of supplying the
necessary electric energy, with the user operation unit 7 by
changing the switching state in the switching circuit 14,
thereby to conduct the charging.

[0076] Further, during the charging, the charge operation
control part 34 successively acquires the charge amount infor-
mation Sb from the vehicle 2 and dynamically changes the
connecting combination between the power conversion unit 9
and the user operation unit 7 corresponding to the charge
amount of the battery 4. That is, as shown in FIG. 4, at the
early stage ofthe charging, the power conversion unit 9 which
can satisfy the request from the vehicle 2 is connected to the
user operation unit 7, to conduct the constant current charging
with a high charge current I. Then, when the charge amount is
satisfied to some extent, the power conversion unit 9 is gradu-
ally cut off to gradually decrease the constant current, thereby
to conduct the constant voltage charging.

[0077] The charge control device 32 includes a fault detec-
tion part 35 which detects a fault of the power conversion unit
9. When the fault detection part 35 detects that the output is
“0” or decreased even though the power conversion unit 9 is
operated, the fault detection part 35 decides that the power
conversion unit 9 is out of order. Herein, the fault detection
part 35 corresponds to a fault detection means.

[0078] Further, the charge control device 32 includes a
separation part of unit 36 which separates the power conver-
sion unit 9 with a fault from the use. When the fault of the
power conversion unit 9 is detected by the fault detection part
35, the separation part of unit 36 separates the power conver-
sion unit 9 with a fault from the available object, thereby to
disconnect the power conversion unit 9 with a fault from the
use of the charging equipment 3. Herein, the separation part
of unit 36 corresponds to a separation means.

[0079] The charging equipment 3 of the present embodi-
ment has a manually setting function by which the charge
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pattern of the battery is manually set at the charge terminal 18.
The reason why the manually setting function is provided
with the charging equipment 3 is that a scrupulous service can
be offered to each user corresponding to the user’s situation
by manually setting the charge mode. For example, such a
situation includes a case that the user wants to charge the
battery with at least a necessary charge amount when the user
is in haste, or a case that the user wants to complete the
charging until the user finishes business.

[0080] In such a case, the terminal controller 23 includes a
charge appearance setting processing part 37 which works
when the charge pattern is manually set. Further, the charge
terminal 18 includes an input part 38 comprising a ten key pad
or a selection key pad, and a display 9 which displays various
images or letters or the like. The input part 38 and the display
9 are used when a charge pattern is manually set at the charge
terminal 18. Note that the charge pattern includes detailed
charge contents in which a charge time or a charge speed is
used as a parameter. Herein, the charge appearance setting
processing part 37, the input part 38, and the display 9 con-
struct a charge pattern input means.

[0081] When a charge pattern is inputted by the input part
38 or the display 9, the charge appearance setting processing
part 37 outputs the charge pattern as manually setting input
data Sc into the charge converter device 6. When the manually
setting input data Sc is inputted through the vehicle commu-
nication control part 33, the charge operation control part 34
sets the allocation of the power conversion units 9 based on
the manually setting input data Sc.

[0082] Next, the operation of the charging equipment 3 of
the present embodiment will be explained in reference to
FIGS. 4 to0 6.

[0083] As shown in FIG. 5, a case is assumed in which a
vehicle 2a is charged by a charge terminal 18a. When a charge
cable 19 of the charge terminal 18a is connected to the vehicle
2a, a battery control unit 29 of the vehicle 2a outputs neces-
sary electric energy information Sa corresponding to the
residual quantity of a battery 4 into the charge terminal 18a.
Accordingly, when the charge amount is largely lowered, this
information is notified to the charge terminal 18a. Then, when
a battery information acquisition part 30 receives the neces-
sary electric energy information Sa, the charge terminal 18a
outputs the necessary electric energy information Sa through
a battery information transfer part 31 into the charge opera-
tion control part 34.

[0084] When the necessary electric energy information Sa
is inputted from the charge terminal 184, the charge operation
control part 34 changes a switching state of the switching
circuit 14 based on the necessary electric energy information
Sa, and connects a first power conversion unit 9a to a fifth
power conversion unit 9e all of which are in the available
state, with the charge terminal 18a. Herein, in the present
embodiment, a maximum charge amount per one vehicle
such as a vehicle 2 corresponds to the charge amount supplied
from the five power conversion units 9. Accordingly, totally
added amounts of the five electric powers of the first power
conversion unit 9a to the fifth power conversion unit 9 (for
example, 25 Ax5=125 A) are supplied to the charge terminal
184, thereby to charge the battery 4 of the vehicle 2a.

[0085] Next, a case is assumed in which a vehicle 25 is
connected to the charge terminal 185 while the vehicle 2q is
being charged. At that time, a battery control unit 29 of the
vehicle 25 also outputs necessary electric energy information
Sa into the charge terminal 185, and the charge terminal 186
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transfers the necessary electric energy information Sa to the
charge operation control part 34. When the charge operation
control part 34 receives the necessary electric energy infor-
mation Sa from the vehicle 25, the charge operation control
part 34 connects the available power conversion units 9 at that
time, that is, a sixth power conversion unit 9f'to tenth power
conversionunit 97, with the charge terminal 185. Accordingly,
totally added amounts of the five electric powers of the sixth
power conversion unit 9/to the tenth power conversion unit 97
are supplied to the charge terminal 185, thereby to charge the
battery 4 of the vehicle 25. This allows the vehicle 2a and the
vehicle 25 to be simultaneously charged.

[0086] As shown in FIG. 4, the charge operation is started
by the constant current charging. Then, when the charge
amount reaches the predetermined amount, the charge current
11is decreased at that time and the charge operation is changed
to be conducted by the constant voltage charging. Hereby, in
the charging at the charge terminal 18a, when the charge
amount of the battery 4 reaches the predetermined amount,
the unnecessary power conversion units 9 at that time are
disconnected one after another from the use. That is, as the
charge operation proceeds, the power conversion units 9 are
disconnected in the order of 9¢—=9d—+9c—95—9a from the
use. Herein, the same charge operation is conducted at the
charge terminal 185.

[0087] Here, a case is assumed that when the power con-
version unit 9j of the charge terminal 184 is disconnected
from the use, the charge operation for a vehicle 2¢ is started at
a charge terminal 18¢. At that time, the charge operation
control part 34 connects the five power conversion units 9
such as the second power conversion unit 95 to the fifth power
conversion unit 9¢ and the tenth power conversion unit 97,
with the charge terminal 18¢, so as to charge the vehicle 2¢ by
using the five added powers.

[0088] Further, when a vehicle 24 is charged at a charge
terminal 184, even though the necessary electric energy infor-
mation Sa requesting the charging with the maximal electric
energy is received, if the number of the available power con-
version units 9 is less than 5, the charge operation is con-
ducted using only the available power conversion units 9.
That is, if the number of power supplies is insufficient for the
requested charging power, the charge operation control part
34 charges the vehicle 2d by using only the available power
conversion units 9 when starting the charging. As shown in
FIG. 5, the battery 4 of the vehicle 24 is charged by the first
power conversion unit 9a, the eighth power conversion unit
9/ and the ninth power conversion unit 9i. Note that in this
case a longer charge time is needed than the case in which five
power conversion units 9 are used.

[0089] Further, when a vehicle 2e having a battery 4 with a
not so decreased charge amount is to be charged at the charge
terminal 18a completing the charge of the vehicle 2a, a bat-
tery control unit 29 of the vehicle 2e outputs the necessary
electric energy information Sa notifying that the charge
amount of the battery 4 is not so decreased, into the charge
terminal 18a. When the charge operation control part 34
receives the necessary electric energy information Sa, the
charge operation control part 34 connects the available power
conversion units 9 at that time, for example, the two power
conversion units 9 including the second power conversion
unit 96 and the third power conversion unit 9¢, with the charge
terminal 18a, so as to charge the battery 4 of the vehicle 2e.
[0090] As shown in FIG. 6, the charge operation control
part 34 of the present embodiment can dynamically change
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the connecting combination of the power conversion units 9
by using the available power conversion units 9 at that time.
For example, when two vehicles 2 are simultaneously being
charged, if one power conversion unit 9 completes the charg-
ing, this available power conversion unit 9 can be allocated to
the other charging. This allows the available power conver-
sion unit 9 to be used efficiently, resulting in the more
improvement of the charge efficiency.

[0091] Further, when the battery 4 is charged at the charge
terminal 18, a charge pattern is manually set by a manually
setting function of the charge pattern at the charge terminal
18, to conduct the charging associated with the inputted
charge pattern. The manually setting charge pattern includes
a charge schedule comprising a request for the charge time
such as 10 min or 20 min, a request for stopping the charge
when the charge amount of the battery 4 is in 80% or more in
10 min, a request for completing the full charging in 60 min,
and a request for completing the full charging by the
requested time or the like.

[0092] Herein, the charge appearance setting processing
part 37 outputs the charge schedule as manually setting input
date Sc into the charge operation control part 34 through the
vehicle communication control part 33. When the charge
schedule is inputted, the charge operation control part 34
executes the charging associated with the charge schedule.
Herein, every time when a new charge schedule is accepted,
the allocation of the power conversion units 9 can be dynami-
cally changed, allowing a new charge schedule to be per-
formed associated with a request from a user.

[0093] Further, the manually setting of the charge pattern
includes a request item forcedly intruding a charge operation
into the charge schedule. When the charge appearance setting
processing part 37 detects the intruding request operation at
the charge terminal 18, the charge appearance setting pro-
cessing part 37 outputs the charge intruding request as manu-
ally setting input data Sc, into the charge operation control
part 34. When the charge intruding request is inputted from
the charge terminal 18 and if two vehicles 2 are being charged,
the charge operation control part 34 temporally allocates one
power supply of the vehicle 2 having a sufficient time for the
charging to the other vehicle 2 for the charging thereof, so as
to complete to charge the other vehicle 2 in time.

[0094] As mentioned above, in the present embodiment, a
plurality of small power conversion units 9 are provided with
the charge converter device 6, and these power conversion
units 9 are allocated to the respective user operation units 7 in
use, to supply power sources for charging to the respective
charge terminals 18. As a result, a single charge converter
device 6 can simultaneously charge a plurality of vehicles 2
because the plurality of charge terminals 18 are available for
charging. This allows another waiting vehicle 2 to be charged
without waiting the completion of charging the vehicles
which are being charged.

[0095] Further, during the charging operation, the fault
detection part 35 successively monitors if there is a faultin the
power conversion units 9. Then, when the fault detection part
35 detects a fault in a power conversion unit 9, the fault
detection part 35 notifies which number of the power conver-
sionunit9 is with a fault into the unit separation part 36. When
the number of the power conversion unit 9 is inputted, the unit
separation part 36 disconnects the power conversion unit 9
having the number from the use, and excludes the power
conversion unit 9 with a fault from the allocation object in the
allocation of power supplies hereinafter. Accordingly, the
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power conversion unit 9 with a fault is not used as a power
supply, allowing a normal charge to be conducted.

[0096] According to the construction of the present
embodiment, the following effects can be achieved as
described below.

[0097] (1) The charge converter device 6 includes the plu-
rality of power conversion units 9 and the power conversion
units 9 are allocated to the respective charge terminals 18
connected with the vehicle 2 as a power supply by the switch-
ing circuit 14, to charge the battery 4 of each vehicle 2. As a
result, the single charge converter device 6 can operate the
plurality of charge terminals 18, allowing the plurality of
vehicles 2 to be simultaneously charged. This allows the user
not to wait the completion of charging the vehicle 2 being
charged in advance, resulting in no inconvenience for the
user.

[0098] (2) When one vehicle 2 is to be charged while the
other vehicle 2 is being charged, the charge operation is
conducted by using the available power conversion unit 9 at
that time as a power supply. This allows the vehicle 2 to be
charged without influencing the charge of the other vehicle 2
being charged at that time.

[0099] (3) Before starting the charging, the necessary elec-
tric energy information Sa is outputted from the vehicle 2 to
the charge converter device 6. Then, the battery 4 is charged
by using the number of the power conversion units 9 based on
the necessary electric energy information Sa. As a result, a
vehicle 2 of which charge amount is largely decreased is
charged by the large electric power, while a vehicle 2 of which
charge amount is not so decreased is charged by the small
electric power. This allows the battery 4 to be preferably
charged corresponding to the charge amount thereof at that
time.

[0100] (4) While the battery 4 is being charged, the charge
amount information Sb is outputted from the vehicle 2 to the
charge converter device 6. Then, the battery 4 is charged, by
changing the allocation of the power conversion units 9 to
satisfy the number of the power conversion units 9 needed
based on the charge amount information Sb. Accordingly, as
shown in FIG. 4, this allows the charge operation to be con-
ducted so that the battery 4 is initially charged by the constant
current charging, then charged by the constant voltage charg-
ing after the charge amount of the battery 4 becomes suffi-
ciently large.

[0101] (5) As shown in FIG. 6, the connecting combination
of the power conversion units 9 can be dynamically changed
corresponding to the charge amount of the battery 4. As a
result, when two vehicles 2 are simultaneously charged, if a
power conversion unit 9 is not needed for charging one
vehicle 2, this power conversion unit 9 can be allocated to the
other vehicle 2 for charging. This allows the power conver-
sion unit 9 to be efficiently used, resulting in the improvement
of the charging efficiency.

[0102] (6) By providing the manually setting function of
the charge pattern with the charging equipment 3, the battery
4 can be charged by the charge pattern corresponding to a
user’s request. This allows a flexible service to a user to be
provided corresponding to the user’s request.

[0103] (7) When a charge pattern is manually set at the
charge terminal 18, the connecting combination of the power
conversion units 9 can be dynamically changed correspond-
ing to the charge pattern. This allows the optimal charge
operation to be conducted corresponding to a user’s request.
For example, if a user requests a quick charge, the larger
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number of the power conversion units 9 are to be allocated for
the charging, while if a user does not request a quick charge,
the smaller number of the power conversion units 9 are to be
allocated for the charging.

[0104] (8) The fault detection part 35 monitors if there is a
fault in the power conversion units 9. When a fault is detected
in a power conversion unit 9, the power conversion unit 9 with
a fault is disconnected and other normal power conversion
units 9 without a fault are only allocated to the charge terminal
18 as power supplies. As a result, the power conversion unit 9
with a fault is not used as a power supply, allowing the normal
charge operation to be secured.

[0105] (9) The charging equipment 3 of the present
embodiment can simultaneously charge a plurality of
vehicles 2 and the connecting combination of the power con-
version units 9 can be dynamically changed. This allows the
charge time to be greatly reduced.

[0106] (10) When the maintenance of the power conversion
unit 9 is conducted, it is possible to stop only the operation of
the power conversion unit 9 as the maintenance object and
keep other power conversion units 9 in use. This allows the
target power conversion unit 9 to have the maintenance with
keeping the operation of the charging equipment 3.

[0107] (11)Ifthe numberofthe users ofthe charging equip-
ment 3 increases, it is possible to increase the number of the
power conversion units 9 by additionally arranging the power
conversion units 9. Since the number of the power conversion
units 9 additionally arranged can be changed corresponding
to the number of the users, resulting in the decrease of the
initial costs needed for the charging equipment 3.

[0108] Here, the present embodiment is not limited to the
above mentioned construction, and can be modified as men-
tioned below.

[0109] As shown in FIG. 1, the charge converter device 6
may comprise a host communication control part 51 and the
host communication control part 51 may transmit various
information on the charge operation into a server through the
network. In such a case, it is possible to collect the using
status information from the charge converter device 6
arranged in various locations, resulting in the more improve-
ment of the services.

[0110] As shown in FIG. 7, the charge converter device 6
may be equipped with a rechargeable battery 52 for using the
rechargeable battery 52 as a power supply of a power conver-
sion unit 9. In such a case, the rechargeable battery 52 may be
charged at night with a lower electricity rate, and the
rechargeable battery 52 may be used as a power supply in the
daytime by turning on a switch 53 arranged on the pathway to
the rechargeable battery 52. Further, the rechargeable battery
52 may be used as an emergency power supply at the time of
power cut.

[0111] A control method of controlling the charge current |
conducted by the constant current charging following by the
constant voltage charging is not limited to the method of
gradually decreasing the charge current I by decreasing the
number of the power conversion units 9 in use. For example,
it is possible to use a method of decreasing the charge current
1 by changing the current outputted from the power conver-
sion unit 9.

[0112] When a charge operation is started with the insuffi-
cient number of the power conversion units 9, if other power
conversion unit 9 becomes available, the available power
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conversion unit 9 may be allocated to the charging operation
with the insufficient number of the power conversion units 9
as a power supply.

[0113] Further, the charge terminal 18 may be provided
with an electricity leakage detecting function and an opening
and closing function. Accordingly, when a leakage of elec-
tricity is detected at the charge terminal 18, the charge termi-
nal 18 may be disconnected from the power supply by using
the opening and closing function.

[0114] When a vehicle 2 is newly charged, one of the power
conversion units 9 almost completing the charging operation,
may be forcedly used as a power supply for newly charging
the vehicle 2.

[0115] Further, it is also possible to fixedly connect the
power conversion units 9 among the plurality of power con-
version units 9, with the plurality of charge terminals 18 in
advance. In such a case, only the remaining power conversion
unit 9 may be flexibly allocated to the charge terminal 18.
[0116] Here, the device mounted with battery is not limited
to a vehicle 2 such as an electric automobile and a hybrid
vehicle. For example, the device mounted with battery may be
an automatic transporter, a fork lift, a robot, a visitor cart, a
motorcycle or a bus.

[0117] Next, the technical ideas of the above mentioned
embodiment and other examples will be described hereinat-
ter, in addition to their effects.

[0118] (1) The charge control unit dynamically changes the
allocation of the power conversion units based on the charge
pattern manually set by a user. In this construction, when the
charge pattern is manually set by a user, the allocation of the
power conversion units is dynamically changed correspond-
ing to the charge pattern. Accordingly, for example, if a user
requests a quick charge, the larger number of the power
conversion units 9 are to be allocated for the charging, while
if a user does not request a quick charge, the smaller number
of the power conversion units 9 are to be allocated for the
charging. As a result, the optimal charge operation can be
conducted corresponding to a user’s request.

[0119] (2) According to any one of the technical ideas
described in (1), the charge pattern includes a charge schedule
requested by the user. The charge control unit allocates the
power conversion units based on the charge schedule. This
construction allows the charge operation to be conducted
associated with the charge schedule set by the user.

[0120] (3) According to any one of the technical ideas
described in (1) and (2), the charge pattern includes an intrud-
ing request for charging. The charge control unit preferen-
tially charges the device mounted with battery sending the
intruding request for charging. This construction allows the
user’s request to be satisfied who is in haste for the charging.

Second Embodiment

[0121] Next, a second embodiment of the charging equip-
ment of the present invention will be described. Herein, for
the common parts with the first embodiment, the construc-
tions and descriptions shown in the first embodiment can be
applied thereto. Therefore, the different parts from the first
embodiment will be mainly explained.

[0122] In the first embodiment, in the charging equipment
3, the manually setting function is provided for manually
setting the charge pattern of the battery 4 at the charge termi-
nal 18. When the charge pattern is set, the charge operation is
conducted following the set charge pattern. In the second
embodiment, by using the manually setting function, a func-
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tion of the timer charge is more specifically realized, by which
the charge operation is conducted to satisfy the charge sched-
ule defining the charge end time of the battery 4 equipped
with a vehicle 102 as a device mounted with battery. Further,
a function of the quick charge is more specifically realized, by
which the charge operation is conducted to satisfy the quick
charge request requesting to immediately charge the battery 4
with the predetermined charge output capacity.

[0123] FIG. 8 is a block diagram showing the charging
equipment of the second embodiment of the present inven-
tion.

[0124] As shown in FIG. 8, charging equipment 103 of the
second embodiment further comprises the construction for
realizing both functions of the timer charge and the quick
charge in comparison to the charging equipment 3 (see FIG.
1) of the first embodiment.

[0125] That is, a charge control device 132 in a charge
converter device 106 of the charging equipment 103 com-
prises a charge application processing part 40, a timer charge
processing part 41, a quick charge processing part 42, a timer
charge management database (hereinafter, referred to “DB”)
45, a quick charge management DB 46, a power conversion
unit DB 47, an operation time DB 48, a CPU 60, and a
memory 61, in addition to the charge operation control part
34, the fault detection part 35, and the unit separation part 36.
Herein, the charge control device 132 and the switching cir-
cuit 14 construct a charge control unit 155.

[0126] In the second embodiment, the processing parts 40
to 42, the DBs 45 to 48, the CPU 60 and the memory 61 are
additionally included. This allows the charging equipment
103 to correspond to both needs as mentioned below within a
limited equipment capacity (or charge output capacity). One
of the needs is related to the time, for example, by when the
charge operation should be completed. The other need is, for
example, a demand for immediately conducting the charge
operation with the predetermined charge output capacity.

[0127] The charge application processing part 40 performs
aprocess of the charge application. The timer charge process-
ing part 41 performs an allocation process of the power con-
version units 9 for the timer charge. The quick charge pro-
cessing part 42 performs an allocation process of the power
conversion units 9 for the quick charge. Herein, the functions
of'the processing parts 40 to 42 are performed by the CPU 60
of executing a predetermined program stored in the memory
61.

[0128] The timer charge management DB 45 is a database
for managing the timer charge. The quick charge manage-
ment DB 46 is a database for managing the quick charge. The
power conversion unit DB 47 is a database for managing the
allocation of the power conversion units 9 used for charging.
The operation time DB 48 is a database for managing the
accumulation operation time of the power conversion unit 9.
[0129] The charge converter device 106 in the second
embodiment comprises a power output part 110 including a
plurality of power conversion units 9 which convert the AC
power of the system power supply 5 into the DC current/
voltage suitable for charging.

[0130] Further, the charge terminal 118 in the second
embodiment comprises an acceptance and display part (or
display) 65 and a storage part 66 instead of the display 39 in
the first embodiment (see FIG. 1). The acceptance and display
part 65 is, for example, a touch panel for inputting or display-
ing various information.
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[0131] FIG. 9 is a diagram showing a data structure of the
timer charge management DB.

[0132] As shown in FIG. 9, the timer charge management
DB 45 stores a charge coefficient a, a residual quantity (or
battery residual quantity) when the charge of the battery 4 in
the vehicle 102 is applied, a charge rate (%) when the charg-
ing is ended specified at the charge application time, a con-
nection starting time, a charge end time specified at the charge
application time, a charge rate (%) when the charging is ended
scheduled after the power conversion unit allocation, a charge
start time and a charge end time scheduled after the power
conversion unit allocation, a charge output capacity (kW),
and an RT flag, at each charge terminal 18. Herein, each of the
plurality of charge terminals 18 has the consecutive number,
for example, referred to the charge terminals No. 1 to No. 4.
[0133] Here, the charge coefficient a is a coefficient indi-
cating the increase of the charge rate when the battery 4 is
charged by the unit time charging with the unit charge output
capacity. The coefficient is calculated the following equation.

Charge Coefficient a=Increased Charge Rate (%)/

(Charge Output Capacity (kW )xCharge Time

(min))
[0134] It is assumed that the charge time for the charge
output capacity varies depending on the performance of the
battery 4. Hereby, the charge coefficient o is used to calculate
how many minutes it takes to reach the charge rate demanded
by the user. In the second embodiment, the vehicle 102 com-
prises a storage part for storing the charge coefficient . That
is, a battery unit 128 of the vehicle 102 in the second embodi-
ment comprises a charge coefficient storage part 62 storing
the charge coefficient o of the battery 4 equipped with the
vehicle 102 (see FIG. 8).
[0135] Note that the charge coefficient o may be calculated
by acquiring information (or value) including a model num-
ber of the battery 4, by which the charge coefficient c can be
calculated, thereby to calculate the charge coefficient o based
on the information. Further, another method can be used in
which a performance of the battery 4 in the vehicle 102 is
regularly measured. Then, the information by which the
charge coefficient o can be calculated may be updated based
on the measured result. This allows the charge schedule to be
achieved more accurately.
[0136] FIG. 10 is a diagram showing a data structure of the
quick charge management DB.
[0137] Asshown in FIG. 10, the quick charge management
DB 46 stores a charge terminal number, a charge coefficient
a, a battery residual quantity (%) at the charge application
time, a charge rate (%) when the charging is completed speci-
fied at the charge application time, a specified charge output
capacity (kW) at the charge application time, a charge start
time and a charge end time specified at the charge application
time, a charge rate (%) when the charging is completed sched-
uled after the power conversion unit allocation, a charge
output capacity (kW) scheduled after the power conversion
unit allocation, and a charge start time and a charge end time
scheduled after the power conversion unit allocation. Herein,
the charge coefficient o is used for the same purpose as
explained in FIG. 9 and is calculated in the same equation
described hereinbefore.
[0138] FIG. 11 is a diagram showing a data structure of the
power conversion unit DB.
[0139] Asshownin FIG. 11, in the case of the timer charge,
the power conversion unit DB 47 stores the number of the
charge terminal to which the power is supplied; the number
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being set (or stored) with a predetermined time unit (in this
case, 5 minunit) for each of the plurality of power conversion
units 9. Further, in the case of the quick charge, the power
conversion unit DB 47 stores the number of the charge ter-
minal to which the power is supplied; the number being set (or
stored) by adding “S” at the beginning of the number. Herein,
asequential alphabetical letter is added to each of the plurality
of power conversion units 9, for example, referred to the
power conversion units A to E.

[0140] Here, the following method may be used. That is, the
information on the time zone of the peak electric power (or
time zone with peak electricity consumption) is acquired
from a server computer (not shown) arranged outside the
charging equipment 3 through the host communication con-
trol part 51. Then, the predetermined number of the power
conversion units 9 are selected in the order of longer operation
time among the plurality of power conversion units 9 indi-
cated by the operation time DB 48 (for example, the power
conversion unit 9 with the longest operation time). Then, the
operation of the selected power conversion units 9 is
restricted during the time zone of the peak electric power. By
using the above mentioned method, it is possible to add a
function for restricting the maximum power quantity only
during the time zone of the peak electric power.

[0141] FIG. 12 is a diagram showing a data structure of the
operation time DB.

[0142] As shown in FIG. 12, the operation time DB 48
stores an accumulation operation time for each of the plural-
ity power conversion units 9 (A to E). The accumulation
operation time described in FIG. 12 is shown as the time per
one year. However, it is possible to optionally decide what
time unit may be used to accumulate the operation time. By
using the operation time DB 48, it is possible to level the use
of the plurality of power conversion units 9.

[0143] FIGS. 13A to 13D are diagrams each showing an
example of the charging operation conducted by the charging
equipment of the second embodiment. FIG. 13A shows
vehicles to be charged and the charge operation contents
thereof. FIG. 13B is a diagram showing the state that the
vehicles to be charged are connected to the charging equip-
ment. FIG. 13C shows the allocation result of the power
conversion units when three vehicles are sequentially con-
nected to the charging equipment. FIG. 13D shows the allo-
cation result of the power conversion units when another
vehicle is additionally connected to the charging equipment
following the first three vehicles.

[0144] Here, the sequential number of reference is added to
each of the vehicles 102 as a plurality of devices mounted
with battery, that is, referred to the vehicles EV1 to EV4.
Further, the charge output capacity (or supplied power) of the
respective power conversion units A to E is 10 kW, which is
the same capacity as in the first embodiment. Herein, the
vehicles EV1 to EV4 are vehicles which can be charged so
that each charge rate is increased from 0% to 80% by charging
each vehicle with the power of 20 kW for 80 min. In such a
case, the following equation is obtained.

Charge Coefficient a=80/(20x80)=0.05

[0145] FIGS.13Ato 13D show that the plurality of vehicles
EV11to EV4 are sequentially connected to the charge terminal
No to No. 4, and the respective charge patterns (timer charge
or quick charge) are set at the charge terminal No. 1 to No. 4.
Further, these FIGS show how the use (or allocation) of the
power conversion units is changed before/after the vehicle
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EV4 is added. When a user of the vehicle EV4 requests a
quick charge at 13:30, the charge operation for the EV2 and
EV3 is temporally stopped, then restarted when the charge
operation of EV4 is completed. As mentioned above, the
timer charge function provided with the charge converter
device 106 allows the function for improving the convenience
to be realized, including the function of intruding quick
charging, or completing the charging within the specified
charge end time.

[0146] Next, the operation of the charging equipment 103
in the second embodiment will be explained in reference to
the flowcharts shown in FIGS. 14 to 19. Here, the total expla-
nation will be shown focusing on the processing executed by
the charge converter 106 in the charging equipment 103. Note
an example in which a vehicle 102 is an electric automobile
will be explained as a device mounted with battery.

[0147] FIG. 14 is a flowchart showing a total procedure for
conducting the charge processing which realizes both charge
modes of the timer charge and the quick charge in the second
embodiment.

[0148] The charge application processing unit 40 starts the
operation before the operation start time (or business start
time) of the charging equipment 103. Herein, the charge
application processing unit 40 may start at the predetermined
time, or at the time when the operation manager turns on the
main switch (not shown).

[0149] First, the charge application processing unit 40 per-
forms the initial setting (Step 1010). That is, the charge appli-
cation processing unit 40 sets the timer setting feasible time
(or charge end time capable of being specified), and initializes
the power conversion unit DB 47 (that is, setting the initial
value of “0”). Herein, the timer setting feasible time may be,
for example, a business end time.

[0150] Then, the charge application processing unit 40
receives the information on the initial charge application from
the charge terminal 118 (Step 1012).

[0151] The charge application is conducted at the charge
terminal 118 by the following procedure. The charge appear-
ance setting processing part 37 of the charge terminal 118
displays a charge reservation/message screen (or acceptance
screen) 201 on the acceptance and display part 65, as shown
in FIG. 20.

[0152] FIG. 20 is a diagram showing a charge reservation/
message screen waiting a charge reservation. The charge
reservation/message screen 201 comprises a timer charge
acceptance part 211 which accepts the charge schedule speci-
fying the charge end time of the battery 4, a quick charge
acceptance part 212 which accepts the quick charge request
requesting to immediately execute the charge operation with
a predetermined charge output capacity of the battery 4, a
charge target acceptance part 213 which accepts a value of the
charge rate of the battery 4, an acceptance button 214 which
accepts a charge application, a decision button 215 which
decides the specified charge pattern, and a message display-
ing area 216 which displays a message to the user. Herein, the
timer charge acceptance part 211 comprises a plurality of
specifying buttons 211a for specifying the charge end time.
The charge target acceptance part 213 comprises a plurality of
specifying buttons 213« for specifying the value of the charge
rate. Then, when the acceptance button 214 is pushed, the
charge appearance setting processing part 37 transmits the
information that the charge application was accepted into the
charge converter device 106.
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[0153] As shown in the step 1015 of FIG. 14, when the
charge application processing unit 40 receives the informa-
tion that the initial charge application was accepted, the
charge application processing unit 40 sets the initial value of
“0” in the RT flag of the timer charge management DB 45.
[0154] In the step 1020, the charge application processing
unit 40 determines whether the charge mode selected by the
user for the vehicle 102 to be connected with one of the
plurality of charge terminals 118 (for example, charge termi-
nal No. 1 to No. 4), is a timer charge or a quick charge.
[0155] Herein, the selection of the charge mode is con-
ducted at the charge terminal 118 as follows. That is, the
charge appearance setting processing part 37 displays a
charge reservation/message screen 202 on the acceptance and
display part 65 as shown in FIG. 21.

[0156] FIG. 21 shows a charge reservation/message screen
when the timer charge was selected. When the timer charge
acceptance part 211 is pushed, the charge appearance setting
processing part 37 displays a message in the message display
area 216 for requesting the user to specify the charge end time
and the charge rate. Herein, a default charge end time and a
default charge rate are displayed on the initial screen. When
the charge end time is specified at the timer charge acceptance
part 211, the charge rate is specified at the charge target
acceptance part 213, and the decision button 215 is pushed,
the charge appearance setting processing part 37 stores the
accepted information in the storage part 66. Then, the charge
appearance setting processing part 37 displays a charge res-
ervation/massage screen 203 shown in FI1G. 22, and transmits
the accepted information stored in the storage part 66 into the
charge converter device 106. Herein, the accepted informa-
tion is transmitted as manually setting input data Sc (see FI1G.
8) on the charge pattern information including the charge
mode. FIG. 22 shows a charge reservation/message screen
when the charge schedule and the charge rate were specified
in the timer charge. Although there is a standard that an upper
value of the charge rate capable of being set exists, for
example, 80%, it is possible to optionally change the upper
value of the charge rate by improving the performance of the
battery 4.

[0157] FIG. 23 shows a charge reservation/message screen
when the quick charge was selected. When the quick charge
acceptance part 212 is pushed, the charge appearance setting
processing part 37 displays a message in the message display
area 216 for requesting the user to specify the charge rate.
Herein, a default charge rate is displayed on the initial screen.
When the charge rate is specified at the charge target accep-
tance part 213 and the decision button 215 is pushed, the
charge appearance setting processing part 37 stores the
accepted information in the storage part 66. Then, the charge
appearance setting processing part 37 displays a charge res-
ervation/massage screen 205 shown in FI1G. 24, and transmits
the accepted information stored in the storage part 66 into the
charge converter device 106. Herein, the accepted informa-
tion is transmitted as manually setting input data Sc (see FI1G.
8) on the charge pattern information including the charge
mode. FIG. 24 shows a charge reservation/message screen
when the charge rate was specified in the quick charge.
[0158] In the step 1020 of FIG. 14, when the charge appli-
cation processing part 40 determines that the selected charge
mode is a timer charge based on the received manually setting
input data Sc (“timer” in step 1020), the charge application
processing part 40 advances the process to the step 1030. In
contrast, when the charge application processing part 40
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determines that the selected charge mode is a quick charge
based on the received manually setting input data Sc (“quick”
in step 1020, the charge application processing part 40
advances the process to the step 2010.

[0159] Firstly, the case that the timer charge is selected will
be explained hereinafter.

[0160] The timer charge processing part 41 acquires the
data on the connecting start time, the charge end time, and the
charge rate from the manually setting input data Sc received
from the charge terminal 118, thereby to set the data into the
columns of the charge terminal 118 in the area of the timer
charge management DB at the application time (see FI1G. 9)
(Step 1030). Herein, the connecting start time is a time when
the user connects the vehicle 102 with the charge terminal 118
and pushes the decision button 215 on the charge reservation/
message screen 203 (see FIG. 22) displayed on the accep-
tance and display part 66 of the charge terminal 118.

[0161] Next, the timer charge processing part 41 acquires
the battery residual quantity (%) of the battery 4 in the vehicle
102, by communicating with the vehicle 102 through the
charge terminal 118, thereby to set the data into the corre-
sponding columns in the area of the timer charge management
DB at the application time, related to the charge terminal 118
(Step 1040). Herein, the battery residual quantity (%) can be
calculated by the necessary electric energy information Sa
(see FIG. 8) before starting the charging. The necessary elec-
tric energy information Sa in the second embodiment
includes the data of (1) an upper limit value of the charge
voltage, (2) a battery total capacity, (3) a specified current
value (initial), (4) a battery residual capacity, and (5) an upper
value of the charge current. Herein, the above mentioned data
are provided by adding the data of (5) an upper value of the
charge current to the necessary electric energy information Sa
in the first embodiment. More specifically, the battery
residual quantity (%) is calculated by the following equation.

Battery Residual Quantity(%)=Battery Residual
Capacity/Battery Total Capacityx100

[0162] Next, the timer charge processing part 41 allocates
the power conversion units when the timer charge is applied
(Step 1050). Here, the charge terminal No. is set to each of the
plurality of power conversion units 9 (A to E) in the power
conversion unit DB 47 (see FIG. 11). Note the step 1050 will
be explained in detail hereinafter (see FIG. 15).

[0163] Next, the case that the quick charge is selected will
be explained.
[0164] The quick charge processing part 42 acquires the

charge rate data from the manually setting input data Sc
received from the charge terminal 118, thereby to set the
charge rate in the area of the quick charge management DB at
the application time (see FIG. 10) with adding the charge
terminal No. (Step 2010).

[0165] Next, the quick charge processing part 42 acquires
the battery residual quantity (%) and the specified charge
output capacity (kW) on the battery 4 in the vehicle 102, by
communicating with the vehicle 102 through the charge ter-
minal 118, thereby to set the above mentioned data in the area
of the quick charge management DB 46 at the application
time (Step 2020). Herein, the specified charge output capacity
(kW) is a charge output capacity (or supplied power) speci-
fied corresponding to the available capacity of the battery 4 as
the electric power needed for the quick charge. The specified
charge output capacity is calculated by the necessary electric
energy information Sa (see FIG. 8).
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[0166] Then, the quick charge processing part 42 allocates
the power conversion units at the time of the quick charge
application (Step 2030). Here, the charge terminal No. is set
to each of the plurality of power conversion units 9 (A to E) in
the power conversion unit DB 47 (see FIG. 11). Note the step
2030 will be explained in detail hereinafter (see FIG. 17).

[0167] Inthe step 1060, the charge operation control part 34
in the charge control device 132 determines the upper limit
value of the charge output capacity (or supplied power) by
communicating with the vehicle 102 before starting the
charging, then executes the charging associated with the con-
tents in the power conversion unit DB 47 (Step 1060). Herein,
if the charge output capacity is changed during the operation,
the charge operation control part 34 temporally stops the
charging, and restarts the charging after determining the
upper limit value of the charge output capacity by communi-
cating again with the vehicle 102.

[0168] In such a case, the charge operation control part 34
may grasp the number of the power conversion units capable
of' being disconnected and input the data into the power con-
version unit DB 47 (see FIG. 11). As shown in FIGS. 13A to
13D, the charge operation control part 34 secures the five
power conversion units (A to E) for 30 min to charge the
vehicle EV4. However, if the necessary charge amount is
supplied by the number of the power conversion units used for
four vehicles for the last 10 min, the charge operation control
part 34 may separate the power conversion unit A with the
longest operation time referring to the operation time DB 48
(see FIG. 12) (that is, may exclude the unit A from the use),
thereby to reflect the result in the power conversion unit DB
47.

[0169] In the step 1070, the charge application processing
unit 40 decides whether a next charge application is received
or not. The next charge application may be, for example, a
charge application through other charge terminal 118. When
the next charge application is received (Step 1070: Yes), the
charge application processing unit 40 returns the process to
the step 1015. In contrast, when the next charge application is
not received (Step 1070: No), the charge application process-
ing unit 40 goes in a standby state waiting the next charge
application. Accordingly, the process in FIG. 14 terminates
when business is over or when a main switch (not shown) is
turned off or the like.

[0170] Next, referring to FIG. 15, the allocation process of
the power conversion units when the timer charge is applied
(Step 1050) will be explained in detail.

[0171] First, the timer charge processing unit 41 calculates
the number of the necessary power conversion units PN and
the charge time CT in the timer charge (Step 3010). That is,
the timer charge processing unit 41 acquires a charge coeffi-
cient o from the vehicle 102 through the charge terminal 118,
and sets the value in the timer charge management DB 45.
Then, using the charge coefficient a, the timer charge pro-
cessing unit 41 calculates the number of the necessary power
conversion units PN, which is the number of the units 9
capable of completing the charge for achieving the charge rate
specified by a user at the specified charge time zone from the
connecting start time to the charge end time specified by the
user. Then, the timer charge processing unit 41 calculates the
charge time CT needed in the charge processing when the
charge processing is conducted by using the number PN
power conversion units 9. The timer charge processing unit 41
stores the values of the number PN of the necessary power
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conversion units 9 and the charge time CT in the memory 61.
The step 3010 will be explained in detail hereinafter (see F1G.
16).

[0172] In the step 3020, referring to the power conversion
unit DB 47 (see FIG. 11), the timer charge processing unit 41
decides whether the number PN power conversion units 9 are
available or not (that is, units 9 without allocated) at the time
zone from the connecting start time to the time when the
charge time CT is added to the connecting start time. Then, if
the power conversion units 9 are “completely not available”,
the timer charge processing unit 41 advances the process to
the step 3045. If the power conversion units 9 are “partially
available”, the timer charge processing unit 41 advances the
process to the step 3030. Further, if the power conversion
units 9 are “available”, the timer charge processing unit 41
advances the process to the step 3040.

[0173] Inthe step 3020, if the power conversion units 9 are
decided as “partially available” (Step 3020: “partially avail-
able”), the timer charge processing unit 41 firstly allocates the
power conversion units 9 available by the time when the
number PN conversion units needed can be secured (Step
3030). That is, the timer charge processing unit 41 selects the
available power conversion units 9. Then, the timer charge
processing unit 41 sets the charge terminal No. as a power
supply target to the respective selected power conversion
units 9 by the time when the number PN or more power
conversion units 9 can be secured from the connecting start
time, in the power conversion unit DB 47 (see FIG. 11).
[0174] Then, the timer charge processing unit 41 allocates
the power conversion units after the number PN power con-
version units 9 are secured (Step 3035). That is, the timer
charge processing unit 41 recalculates the number PN of the
necessary power conversion units to achieve the charge rate
specified by the user at the time zone form the time when the
number PN or more power conversion units 9 can be secured
to the charge end time specified by the user. Further, the timer
charge processing unit 41 selects the PN number power con-
version units 9 after the recalculation in the order so that the
power conversion unit 9 with less operation time in the opera-
tion time DB is selected among the secured power conversion
units 9. Further, the timer charge processing unit 41 sets the
charge terminal No. as a power supply target to the respective
selected power conversion units 9 from the time when the
number PN or more power conversion units 9 can be secured
to the time when the charge rate specified by the user can be
achieved, in the power conversion unit DB 47 (see FIG. 11).
Herein, if the specified charge rate is not satisfied, the timer
charge processing unit 41 sets the charge terminal No. as a
power supply target by the charge end time specified at the
charge application time, in the power conversion unit DB 47
(see FIG. 11).

[0175] Here, it should be noted that the timer charge pro-
cessing unit 41 may allocate the power conversion units 9 so
as to conduct the charge operation after waiting the time when
the number PN or more power conversion units 9 can be
secured, instead of performing the processes in the steps 3030
and 3035. In such a case, the timer charge processing unit 41
recalculates the number PN of the necessary power conver-
sion units at the time zone from the time when the number PN
ormore power conversion units 9 can be secured to the charge
end time. Then, the timer charge processing unit 41 selects the
PN number power conversion units 9 after the recalculation in
the order so that the power conversion unit 9 with less opera-
tion time in the operation time DB is selected among the

Nov. 12, 2015

secured power conversion units 9. Further, the timer charge
processing unit 41 sets the charge terminal No. as a power
supply target to the respective selected power conversion
units 9 from the time when the number PN or more power
conversion units 9 can be secured to the time when the charge
rate specified by the user can be achieved, in the power
conversion unit DB 47 (see FIG. 11). By this construction, it
is possible to avoid the necessity to increase the number of the
power conversion units 9 used during the process, resulting in
avoiding the complicated communication procedure.

[0176] Inthe step 3020, if the power conversion units 9 are
decided as “available” (Step 3020: “available™), the timer
charge processing unit 41 allocate the power conversion units
9 (Step 3040). That is, the timer charge processing unit 41
selects the number PN power conversion units 9 available in
the order of the less operation time thereof in the operation
time DB 48. Then, the timer charge processing unit 41 sets the
charge terminal No. as a power supply to the selected respec-
tive conversion units 9 from the connecting start time to the
time when the charge time CT is added to the connecting start
time, in the power conversion unit DB 47 (see FIG. 11).
[0177] On the other hand, if the power conversion units 9
are decided as “completely not available” (Step 3020: “com-
pletely not available™), the timer charge processing unit 41
transmits a reply (or related information) notifying that all the
power conversion units 9 are fully reserved by the charge end
time specified by the user, into the charge terminal 118
through the vehicle communication control part 33 (Step
3045).

[0178] Herein, the charge appearance setting processing
part 37 of the charge terminal 118 receives the above men-
tioned reply and stores it in the storage part 66 (see FIG. 8).
Then, the charge appearance setting processing part 37 dis-
plays a charge reservation/message screen 206 on the accep-
tance and display part 65 as shown in FIG. 25. FIG. 25 shows
a charge reservation/message screen when receiving a reply
notifying that the charge reservation is fully booked in the
timer charge. That is, the charge appearance setting process-
ing part 37 displays a massage that the charge reservation is
fully booked by the specified charge end time in the message
display area 216.

[0179] Inthe step 3050, the timer charge processing part 41
sets the charge start time and the charge end time, which are
indicated by setting the charge terminal 118 No. as a power
supply to the respective power conversion units (A to E) inthe
power conversion unit DB 47, into the area of the timer charge
management DB 45 after the power conversion unit 9 alloca-
tion (Step 3050).

[0180] Then, the timer charge processing part 41 calculates
how many percents of the charge are completed at the charge
end time, thereby to set the charge rate at the charge end time
in the area of the timer charge management DB 45 after the
power conversion unit allocation (step 3060).

[0181] Next, the timer charge processing part 41 transmits
a reply (or related information) including a charge rate value
at the charge end time in the area of the timer charge man-
agement DB 45 after the power conversion unit allocation,
into the charge terminal 118 through the vehicle communi-
cation control part 33 (Step 3070).

[0182] Herein, the charge appearance setting processing
part 37 of the charge terminal 118 receives the reply and
stores it in the storage part 66 (see FIG. 8). Then, based on the
reply stored in the storage part 66, the charge appearance
setting processing part 37 displays a charge reservation/mes-
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sage screen 207 shown in FIG. 26 on the acceptance and
display part 65. FIG. 26 shows a charge reservation/message
screen when receiving a reply including the charge rate value
at the charge end time in the timer charge. That is, the charge
appearance setting processing part 37 displays the massage
including the charge rate value at the charge end time in the
message display area 216. Note that the reply may include a
scheduled charge end time as shown in FIG. 26.
[0183] Next, the calculation process of the necessary power
conversion unit number PN and the charge time CT in the
timer charge (Step 3010) will be explained referring to FIG.
16.
[0184] First, the timer charge processing part 41 acquires a
charge coefficient o by communicating with the vehicle 102
through the charge terminal 118, thereby to set the data in the
timer charge management DB 45 (Step 6010).
[0185] Then, the timer charge processing part 41 calculates
the specified charge time T which is the time from the con-
necting start time to the charge end time specified by a user
referring to the timer charge management DB 45 (Step 6020).
[0186] Next, the timer charge processing part 41 calculates
the requested increasing charge rate A (Step 6030). Herein,
the increasing charge rate A is calculated by the following
equation:
“Increasing charge rate A”="“Charge rate(%) at the
charge end time shown in the area of the timer
charge management DB 45 at the application

time”-*“Battery residual quantity(%) at the appli-
cation time”.

[0187] Herein, ifthe value of the increasing charge rate A is
negative, it is possible to indicate to the user that the specified
charge rate value is too small by displaying the message on
the charge reservation/message screen so as to have the user
input the charge rate again.

Then, the timer charge processing part 41 calculates the nec-
essary charge output capacity P which is the supply power
needed for completing the charge to achieve the charge rate
specified by the user in the specified charge time zone, by
using the charge coefficient . (Step 6040). Herein, the nec-
essary charge output capacity P is calculated by the following
equation:

Necessary charge output capacity P=Increasing charge

rate A/(Charge coefficient axSpecified charge
time T)

[0188] Then, after setting the valuable N as “1” (Step
6050), the timer charge processing part 41 determines
whether the following relationship is satisfied or not (Step
6060): Necessary charge output capacity P/(Charge output
capacity (or supply power) per single charge converter unitx
N)<I.

[0189] Inthe step 6070, the timer charge processing part 41
increments the valuable N by “1” (that is, N=N+1), and
returns the process to the step 6060.

[0190] Inthe step 6080, the timer charge processing part 41
calculates the necessary power conversion unit number PN
(that is, PN=N), which is the necessary number of the power
conversion units 9 needed for completing the charge to
achieve the charge rate specified by the user in the specified
charge time zone. The necessary power conversion unit num-
ber PN is stored in the memory 61. Then, the timer charge
processing part 41 sets the charge output capacity (kW) as the
total power supplied from the PN power conversion units 9, in
the area of the timer charge management DB 45 after the
power conversion unit allocation.
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[0191] For example, by supplying electric power with the
charge output capacity (or supply power) of 20 kW for 80
min, the charge coefficient c. of the vehicle 102, which can be
charged by increasing the charge rate from 0% to 80%, is
calculated as 0.05 as mentioned before. If the charging con-
ducted by increasing the charge rate from 0% to 80% is
achieved in the vehicle 102 for 40 min, the necessary charge
output capacity P is calculated as follows: Necessary charge
output capacity P=(80-0)/(0.05x40)=40 kW. Accordingly,
only in the case that one power conversion unit 9 supplies 10
kW power and the number N is 4, the decision becomes “Yes”
in the step 3060, whereby the necessary charge conversion
unit number PN is decided to be 4 (that is, PN=4).

[0192] Then, the timer charge processing part 41 calculates
the charge time CT if PN power conversion units are used
(Step 6090). Herein, the charge time CT is calculated by the
following equation: Charge time CT=Increasing charge rate
A/(PNxCharge output capacity per one power conversion
unitxCharge coefficient ).

[0193] Next, referring to FIG. 17, the allocation process of
the power conversion units when the quick charge is applied
(Step 2030) will be explained.

[0194] First, the quick charge processing part 42 acquires a
charge coefficient o by communicating with the vehicle 102
through the charge terminal 118, and sets the value in the
quick charge management DB 46 (Step 4010).

[0195] Then, the quick charge processing part 42 calculates
the charge time QT in the quick charge by using the charge
coefficient o, thereby to set the quick charge end time in the
area of the quick charge management DB 46 at the application
time (Step 4020).

[0196] Next, the step 4020 will be explained in detail, refer-
ring to FIG. 18.
[0197] First, the quick charge processing part 42 calculates

the requested increasing charge rate A (Step 7010). Herein,
the increasing charge rate A is calculated by the following
equation:
“Increasing charge rate A”="“Charge rate (%) at the

charge end time shown in the area of the quick

charge management DB 46 at the application

time”—“Battery residual quantity (%) at the

application time”.

The value of the increasing charge rate A is stored in the
memory 61.

[0198] Herein, ifthe value of the increasing charge rate A is
negative, it is possible to indicate to the user that the specified
charge rate value is too small by displaying the message on
the charge reservation/message screen so as to have the user
input the charge rate again.

[0199] Then, the quick charge processing part 42 stores the
value of the specified charge output capacity (kW) shown in
the area of the quick charge management DB 46 at the appli-
cation time as a charge output capacity P, in the memory 61
(Step 7020).

[0200] Then, the quick charge processing part 42 calculates
a charge time QT (Step 7030). Herein, the charge time QT is
calculated by the following equation: Charge time
QT=Increasing charge rate A/(Charge coefficient axCharge
output capacity P).

[0201] Then, the quick charge processing part 42 stores the
present time as a charge starting time ST in the memory 61,
and sets the value of the charge starting time ST into the
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column of the charge starting time in the area of the quick
charge management DB 46 at the application time (Step
7040).

[0202] Next, the quick charge processing part 42 calculates
achargeend time ET (Step 7050). Herein, the charge end time
ET is calculated by the following equation: Charge end time
ET=Charge start time ST+Charge time QT.

[0203] Then, the quick charge processing part 42 sets the
value of the charge end time ET into the column of the charge
end time positioned in the area of the quick charge manage-
ment DB 46 at the application time (Step 7060).

[0204] Here, returningto the step 4030 in FIG. 17, the quick
charge processing part 42 determines whether a charge res-
ervation is booked or not at the target time zone from the
charge starting time ST to the charge end time ET. That is, the
quick charge processing part 42 determines whether the value
except for the initial value “0” is inputted or not in the target
time zone, referring to the power conversion unit DB 47 (see
FIG. 11). If the charge reservation is booked in the target time
zone (Step 4030; Yes), the quick charge processing part 42
advances the process to the step 4040, while when no charge
reservation is booked in the target time zone (Step 4030; No),
the quick charge processing part 42 advances the process to
the step 4070.

[0205] Inthe step 4070, the quick charge processing part 42
copies the data in the area of the quick charge management
DB 46 at the application time and sets the data into the
corresponding columns in the area after the power conversion
unit allocation. Then, the quick charge processing part 42
advances the process to the step 4100.

[0206] Inthe step 4040, the quick charge processing part 42
specifies the charge terminal 118 occupying the power con-
version units 9 in the target time zone referring to the power
conversion unit DB 47 (that is, by the charge terminal No.).
Then, the quick charge processing part 42 determines
whether the using time of the power conversion unit 9 con-
nected with the specified charge terminal 118 can be shifted to
other time zone or not, referring to the timer charge manage-
ment DB 45 (see FIG. 9).

[0207] Ifthe quick charge processing part 42 decides that it
is not possible to shift each using time of all power conversion
units 9 (Step 4040; No), the quick charge processing part 42
advances the process to the step 4050. In contrast, if the quick
charge processing part 42 decides that it is possible to shift
each using time of all or a part of the power conversion units
9 (Step 4040; Yes), the quick charge processing part 42
advances the process to the step 4060.

[0208] Inthe step 4050, the quick charge processing part 42
transmits a reply recommending the timer charge (or related
information) into the charge terminal 118 through the vehicle
communication control part 33.

[0209] Here, the charge appearance setting processing part
37 of the charge terminal 118 receives the above mentioned
reply and stores it in the storage part 66 (see FIG. 8). Then, the
charge appearance setting processing part 37 displays a
charge reservation/message screen 208 shown in FIG. 27 on
the acceptance and display part 65 based on the reply stored in
the storage part 66. FIG. 27 shows a charge reservation/
message screen when receiving a reply recommending the
timer charge. That is, the charge appearance setting process-
ing part 37 displays a message recommending the timer
charge in the message display area 216.

[0210] Inthe step 4060, the quick charge processing part 42
performs a shift process of the using time of the power con-
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version unit. Herein, the charge terminal No. is reset in the
power conversion unit DB 47 (see FIG. 11).

[0211] Next, the step 4060 will be explained in detail, refer-
ring to FIG. 19.
[0212] First, the quick charge processing part 42 selects the

charge terminal 118, which can be a target for shifting the
using time thereof, and sets “1” in the corresponding RT flag
of the timer charge management DB 45, referring to the
power conversion unit DB 47 (see FIG. 11) and the timer
charge management DB 45 (see FIG. 9) (Step 8010). More
specifically, referring to the charge end time in the timer
charge management DB 45 (at the application time) and the
time zone in which the corresponding charge terminal No. in
the power conversion unit DB 47 is set, if there is a difference
in the time more than the predetermined time (for example,
about 15 min), “1” is set in the RT flag. This allows the charge
terminal 118 to be selected having the available time more
than the predetermined time, even if the using time of the
power conversion unit is shifted.

[0213] Next, the quick charge processing part 42 selects the
charge terminal 118 of which charge end time is most apart
from the present time among the charge terminals 118 with
the RT flag of““1” in the timer charge management DB 45 (see
FIG. 9) (Step 8020). Herein, the charge end time is the time
indicated in the power conversion unit DB 47 (see FIG. 11).
[0214] Inthestep 8030, the quick charge processing part 42
determines whether the timer charge at the selected target
charge terminal 118 is completed or not by the specified
charge end time requested by the user, even by restarting the
timer charge from the charge end time (14:00 in FIG. 10)
listed in the area of the quick charge management DB 46 (see
FIG. 10) at the application time, referring to the timer charge
management DB 45. If the quick charge processing part 42
decides that the charge at the target charge terminal 118 is
completed as requested (Step 8030; Yes), the quick charge
processing part 42 advances the process to the step 8040. In
contrast, if the quick charge processing part 42 decides that
the charge at the target charge terminal 118 is not completed
as requested (Step 8030; No), the quick charge processing
part 42 advances the process to the step 8050.

[0215] Inthestep 8040, the quick charge processing part 42
shifts the using time of the target charge terminal 118 from the
present time to the quick charge end time. That is, the quick
charge processing part 42 shifts the using time of the power
conversion unit 9, by shifting the setting position of the
charge terminal No. in the power conversion unit DB 47 so
that the charge rate when the timer charge is applied is satis-
fied for the target charge terminal 118. Then, the quick charge
processing part 42 sets the charge start/end time after the shift
process of the using time into the area of the timer charge
management DB 45 (see FIG. 9) after the allocation of the
power charge units, for the target charge terminal 118.
[0216] Inthestep 8050, the quick charge processing part 42
shifts the using time for the target charge terminal 118 in the
range for satisfying the request at the application time. That
is, the quick charge processing part 42 shifts the using time of
the power conversion unit 9, by shifting the setting position of
the charge terminal No. in the power conversion unit DB 47,
within the range for satistying the charge end time and the
charge rate when the timer charge is applied, for the target
charge terminal 118. In such a case, the charge end time when
the timer charge is applied becomes the charge end time after
the allocation of the power conversion unit. Then, the quick
charge processing part 42 sets the charge start/end time after
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the shift process of the using time into the area of the timer
charge management DB 45 (see FIG. 9) after the allocation of
the power conversion units, for the target charge terminal 118.
Herein, when the using time of the power conversion unit 9 is
shifted, the necessary power conversion unit number PN may
be recalculated so as to achieve the charge rate specified by
the user. This allows the reallocation of the power conversion
units, which results in the increase of the probability of the
case that the using time can be shifted from the present time
to the quick charge end time.

[0217] Inthe step 8060, the quick charge processing part 42
determines whether the number of the power conversion units
capable of satistying the specified charge output capacity
needed at the quick charge start time is secured or not. Here,
the decision is made considering the power conversion units
9 which are not scheduled to be used (for example, charge
conversion unit E in FIGS. 13C to 13D). If the quick charge
processing part 42 decides that the necessary number of the
power conversion units is secured (Step 8060; Yes), the quick
charge processing part 42 advances the process to the step
4080 (see FIG. 17), while the quick charge processing part 42
decides that the necessary number of the power conversion
units is not secured (Step 8060; No), the quick charge pro-
cessing part 42 advances the process to the step 8070.

[0218] Inthe step 8070, the quick charge processing part 42
selects a charge terminal 118 of which charge end time is
secondly apart from the present time among the charge ter-
minals 118 with the RT flag “1” in the timer charge manage-
ment DB 45 (see FIG. 9), then returns the process to the step
8030. Herein, if there is no charge terminal 118 to be selected
next in the step 8070, the quick charge processing part 42
advances the process to the step 4080 (see FIG. 17).

[0219] Returning to the step 4080 in FIG. 17, the quick
charge processing part 42 sets the time zone available for the
quick charge (that is, the charge start/end time) and the charge
output capacity into the area of the quick charge management
DB 46 (see FIG. 10) after allocation of the power conversion
units, for the charge terminal 118 received the application of
the quick charge (Step 4080).

[0220] Then, the quick charge processing part 42 calculates
how many percentages of the charge (or charge rate) at the
charge end time are completed, and sets the charge rate at the
charge end time into the area of the quick charge management
DB 46 (see FIG. 10) after allocation of the power conversion
units (Step 4090).

[0221] Then, the quick charge processing part 42 selects the
charge conversion unit to be used for the quick charge, and
sets the charge terminal No. of the charge terminal 118 receiv-
ing the application of the quick charge, by adding “S” at the
top of the charge terminal No., into the corresponding time
zone in the power conversion unit DB 47 (Step 4100). Here,
the available power conversion units are selected in the order
of the less operation time in the operation time DB (see FIG.
12), if the decision is “No” in the step 4030, based on the
information (or charge output capacity) in the area of the
quick charge management DB 46 after the allocation of the
power conversion units.

[0222] Then, the quick charge processing part 42 transmits
a reply (or related information) including the charge rate
value in the area of the quick charge management DB 46 after
the allocation of the power conversion units, into the charge
terminal 118 through the vehicle communication control part
33 (Step 4110).
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[0223] Here, the charge appearance setting processing part
37 of the charge terminal 118 receives the above mentioned
reply and stores it in the storage part 66 (see FIG. 8). Then, the
charge appearance setting processing part 37 displays a
charge reservation/message screen 209 shown in FIG. 28 on
the acceptance and display part 65 based on the reply stored in
the storage part 66. FIG. 28 shows a charge reservation/
message screen when receiving a reply including the charge
rate value at the charge end time in the quick charge. That is,
the charge appearance setting processing part 37 displays the
message including the charge rate value at the charge end time
in the quick charge in the message display area 216. Note the
information on the scheduled charge end time and the charge
output capacity or the like may be included in the message
display area 216 of FIG. 28.

[0224] As mentioned before, the charging equipment 103
of the second embodiment comprises the power output part
110 which outputs DC power used for charging, the plurality
of user operation units 107 capable of being connected with
the vehicle 102 as a device mounted with battery; the device
being equipped with the battery 4, and the charge control unit
155 which controls the power supplied from the power output
part 110 to the user operation unit 107. That is, the charging
equipment 103 supplies electric power to the battery 4 for the
charging thereof. The charge control unit 155 distributes the
power outputted from the power output part 110 and supplies
the distributed power to the user operation unit 107 connected
with the vehicle 102.

[0225] According to the second embodiment, when the
vehicle 102 as a device mounted with battery is connected
with the user operation unit 107 of the charging equipment
103, the charge control unit 155 distributes the power avail-
able at that time to the user operation unit 107 as a power
supply and supplies the distributed power to the user opera-
tion unit 107 for charging the battery 4 of the vehicle 102.
Then, every time when the vehicle 102 is connected with the
user operation unit 107, the power available at that time is
allocated to the user operation unit 107, to charge the battery
4. Accordingly, the single charging equipment 103 can per-
form the charge operation for the plurality of user operation
units 107, allowing the plurality of vehicles 102 to be simul-
taneously charged.

[0226] Further, in the second embodiment, the power out-
put part 110 includes a plurality of power conversion units 9.
Hereby, the charge control unit 155 supplies the power out-
putted at least one power conversion unit 9 selected from the
plurality of power conversion units 9, to the user operation
unit 107 connected with the vehicle 102.

[0227] According to the above mentioned construction, itis
possible to stop only the operation of the power conversion
unit in which maintenance is scheduled, and to use other
power conversion units for charging. Accordingly, with keep-
ing the operation of the charging equipment 103, the mainte-
nance of the power conversion unit 9 may be performed.
Further, if the number of users of the charging equipment 103
increases, it is possible to correspond to the increase by
arranging additional power conversion units 9. As a result,
this allows the number of the power conversion units 9 to be
changed corresponding to the number of users, resulting in
the saving of the initial costs needed for the charging equip-
ment 103.

[0228] Further, in the second embodiment, the power out-
put part 110 converts electric power from the system 5 to DC
power used for charging, and outputs the DC power. This
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allows DC power needed for charging to be easily obtained by
using a commercial power source.

[0229] Further, in the second embodiment, a charge pattern
set by a user through the user operation unit 107 is acquired,
and based on the charge pattern, the power outputted from the
power output part 110 is distributed. This allows the battery 4
to be charged by the charge pattern corresponding to a request
from the user. Accordingly, it is possible to provide flexible
services corresponding to the request from the user.

[0230] Further, inthe second embodiment, when the charge
pattern is received, the distribution of the power outputted
from the power output part 110 is controlled, based on the
already set charge pattern. This allows the optimal charge
operation to be conducted corresponding to the situation at
each time, by considering if the user is in haste or not.

[0231] Further, in the second embodiment, the charge pat-
tern includes a charge schedule which defines a charge end
time of the battery 4, and the charge control unit 155 distrib-
utes the power outputted from the power output part 110 so
that the charge schedule is satisfied. This allows the charge
operation to be conducted so as to complete the charge by the
time specified by the user.

[0232] Further, in the second embodiment, the charge pat-
tern includes a quick charge request which requests to imme-
diately conduct the charge with the predetermined charge
output capacity of the battery 4, and the charge control unit
155 distributes the power outputted from the power output
part 110 so that the quick charge request is satisfied. This
allows the quick charge to be completed in time, even if the
user is in haste.

[0233] Further, in the second embodiment, the charge pat-
tern includes a value of the charge rate or charge amount of
the battery 4, and the charge control unit 155 distributes the
power outputted from the power output part 110 so that the
charge rate or charge amount is satisfied. This allows the
charge operation to be conducted corresponding to the charge
rate or charge amount requested by the user.

[0234] Further, in the second embodiment, a charge coet-
ficient oo which represents the increase of the charge rate or
charge amount when the battery 4 is charged per unit time
with the unit charge output capacity or the information by
which the charge coefficient a can be calculated, is acquired
from the vehicle 102 through the user operation unit 107.
Hereby, the distribution of the power is controlled based on
the charge coefficient c.. This allows the time when the charge
rate or charge amount requested by the user is achieved to be
more accurately calculated.

[0235] Further, the second embodiment is a method of
receiving charge executed by the user operation unit 107 of
the charging equipment 103. Herein, the method comprises
steps of: (a) displaying the charge reservation/message screen
(201 to 209) as an acceptance screen on the acceptance and
display part 65 comprising the timer charge acceptance part
211 which accepts a charge schedule defining a charge end
time of the battery 4 and the quick charge acceptance part 212
which accepts a quick charge request requesting an immedi-
ate execution of charging with a predetermined charge output
capacity of the battery 4, (b) receiving information on the
charge schedule or the quick charge request on the charge
reservation/message screen (201 to 209), (c) storing the infor-
mation on the charge schedule or the quick charge request
received in the step (b) in the storage part 66, and (d) trans-
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mitting the information on the charge schedule or the quick
charge request stored in the storage part 66 into the charge
control unit 155.

[0236] By using the above mentioned construction, the plu-
rality of the user operation units 107 can be used for charging
by the single charging equipment 103. Accordingly, by using
the plurality of user operation units 107 in the charging equip-
ment 103 capable of simultaneously charging the plurality of
vehicles 102, a user can easily request a timer charge or a
quick charge through the charge reservation/message screen
(201 to 209) having the timer charge acceptance part 211 and
the quick charge acceptance part 212 displayed on the accep-
tance and display part 65.

[0237] Further, in the second embodiment, the method of
receiving charge further comprises steps of: (e) receiving the
information on the reply which responds to the charge sched-
ule or quick charge request from the charge control unit 155,
() storing the information on the reply which is received in
the step (e) into the storage part 66, and (g) displaying the
message of the reply on the acceptance and display part 65
based on the information on the reply stored in the storage
part 66. This allows the reply responding to the charge sched-
ule or quick charge request to be displayed on the acceptance
and display part 65, which facilitates the user to confirm the
reservation content and change the reservation content if
needed, resulting in the achievement of the highly feasible
convenience.

[0238] Further, in the second embodiment, the charge res-
ervation/message screen (201 to 209) comprises the charge
target acceptance part 213 which accepts a value of the charge
rate of the battery 4. This allows a user to easily specify a
wished charge value on the charge reservation/message
screen (201 to 209).

[0239] Hereinbefore, the first and second embodiments of
the present invention have been explained. Herein, the present
invention is not limited to the constructions described in the
embodiments, and the modification thereof can be conducted
within the scope of the present invention, for example, by
preferably combining or selecting the constructions in the
respective embodiments.

[0240] For example, in the second embodiment, is
explained the case in which the charge control unit 155 is
included in the charge converter device 106. However, the
present invention is not limited to the case. In the present
invention, at least a part of the charge control device 132 of the
charge control unit 155 is included in the server computer (not
shown) connected with the host communication control part
51 through a network for performing communication.
[0241] Further, in the second embodiment, is explained the
case in which the power output part 110 comprises the plu-
rality of power conversion units 9. However, the present
invention is not limited to the case. FIG. 29 is a block diagram
showing the important part of the modified example of the
second embodiment. As shown in FIG. 29, the present inven-
tion may include a case in which the power output part 111
includes only a single power conversion unit 109. In such a
case, the power outputted from the single power conversion
unit 109 is distributed by a distributer 114 to supply the
distributed power to the user operation unit 107 connected
with the vehicle 102. The distributer 114 comprises a plurality
of switches 117 each having equivalent variable resistance
using a switching device for connecting the power conversion
unit 109 with each user operation unit 107. The charge control
device 132 can distribute the power from the power conver-
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sion unit 109 in an optional rate to supply the distributed
power to each user operation unit 107, by controlling the
respective switches 117.

[0242] Further, in the second embodiment, is explained the
case in which the power output part 110 converts the power
from the system 5 to the DC power used for charging and
outputs the DC power. However, the present invention is not
limited to the case. For example, the power output part 110
may comprise rechargeable batteries, and the DC power used
for charging may be outputted from the rechargeable batter-
ies. In such a case, a fuel cell battery and a solar light battery
or the like may be used for charging the rechargeable batter-
ies.

[0243] Further, in the second embodiment, is explained the
case in which the timer charge acceptance part 211 accepts
the specified charge end time. However, the present invention
is not limited to the case. For example, the timer charge
acceptance part 211 may accept the specified time from the
present time (for example, 60 min).

[0244] Further, in the second embodiment, is explained the
case in which the charge target acceptance part 213 accepts
the specified charge rate value (%) of the battery 4. However,
the present invention is not limited to the case. For example,
the timer charge acceptance part 213 may accept the specified
charge amount value (kW) of the battery 4. Further, the speci-
fied charge rate value (%) or the specified charge amount
value (kW) may be the value after completing the charge, or
the additional value from the value at the application time.
[0245] Further, in the second embodiment, is explained the
case in which the device mounted with battery is the vehicle
102 such as an electric automobile and a hybrid vehicle.
However, the present invention is not limited to the case. For
example, the device mounted with battery may be an auto-
matic transporter, a fork lift, a robot, a visitor cart, a motor-
cycle or a bus, as described in the first embodiment.

[0246] Further, in the second embodiment, is explained the
case in which the processing shown in FIGS. 14 to 19 is
software like processing using programs, while hardware like
processing may be used in which ASIC (Application Specific
Integrated Circuit: IC for specified application) is used.

What is claimed is:

1. A charge control unit included in charging equipment
which charges a battery by supplying electric power thereto,
wherein

the charging equipment comprises a power output part

which outputs DC power used for charging, a plurality of
user operation units which can be connected with a
device mounted with battery; the device being equipped
with a battery, and the charge control unit which controls
a power supply from the power output part to the user
operation unit, and

the charge control unit distributes the electric power out-

putted from the power output part to supply the distrib-
uted power to the user operation unit connected with the
device mounted with battery.

2. The charge control unit described in claim 1, wherein

the charge output part comprises a plurality of power con-

version units, and

the power control unit supplies the electric power outputted

from at least one power conversion unit selected from
the plurality of power conversion units, to the user
operation unit connected with the device mounted with
battery.
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3. The charge control unit described in claim 1, wherein the
charge output part converts electric power from a system to
DC power used for charging and outputs the DC power.

4. The charge control unit described in claim 1, wherein the
charge control unit acquires a charge pattern set by a user at
the user operation unit, and distributes the electric power
outputted from the power output part based on the charge
pattern.

5. The charge control unit described in claim 4, wherein
when the charge control unit acquires the charge pattern, the
charge control unit arranges distribution of the electric power
outputted from the power output part based on the charge
pattern already set.

6. The charge control unit described in claim 4, wherein the
charge pattern contains a charge schedule which defines a
charge end time of the battery, and the charge control unit
distributes the electric power outputted from the power output
part so that the charge schedule is satisfied.

7. The charge control unit described in claim 4, wherein the
charge pattern contains a quick charge request which requests
to immediately conduct the charge with a predetermined
charge output capacity of the battery, and the charge control
unit distributes the electric power outputted from the power
output part so that the quick charge request is satisfied.

8. The charge control unit described in claim 4, wherein the
charge pattern contains a charge rate or a charge amount of the
battery, and the charge control unit distributes the electric
power outputted from the power output part so that the charge
rate or the charge amount is satisfied.

9. The charge control unit described in claim 1, wherein the
charge control unit acquires a charge coefficient which rep-
resents a charge rate or an increase of a charge amount if the
battery is charged by unit time with a unit charge output
capacity, or information by which the charge coefficient is
calculated, from the device mounted with battery through the
user operation unit, so as to control the power distribution by
using the charge coefficient.

10. The charge control unit described in claim 9, wherein
the charge coefficient or the information by which the charge
coefficient is calculated, is updated based on a result obtained
by measuring a performance of the battery in the device
mounted with battery.

11. The charge control unit described in claim 2, wherein
the charge control unit acquires information on a time zone of
peak electric power from the outside of the charging equip-
ment, and selects the predetermined number of the charge
conversion units in the order of a longer operation time from
the plurality of power conversion units, so as to restrict the
operation of the selected power conversion units during the
time zone of the peak electric power.

12. Charging equipment comprising a power output part
which outputs DC power used for charging, a plurality of user
operation units which can be connected with a device
mounted with battery; the device being equipped with a bat-
tery, and a charge control unit which controls a power supply
from the power output part to the user operation unit, to
charge the battery by supplying electric power thereto,
wherein

the charge control unit distributes the electric power out-

putted from the power output part to supply the distrib-
uted power to the user operation unit connected with the
device mounted with battery.

13. A method of controlling charge which is executed by a
charge control unit included in charging equipment; the
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charge equipment comprising a power output part which out-
puts DC power used for charging, a plurality of user operation
units which can be connected with a device mounted with
battery; the device being equipped with a battery, and a charge
control unit which controls a power supply from the power
output part to the user operation unit, to charge the battery by
supplying electric power thereto, wherein

the charge control unit distributes the electric power out-
putted from the power output part to supply the distrib-
uted power to the user operation unit connected with the
device mounted with battery.

14. A method of receiving charge which is executed by a

user operation unit included in charging equipment;

the charge equipment comprising a power output part
which outputs DC power used for charging, the plurality
of user operation units which can be connected with a
device mounted with battery; the device being equipped
with a battery, and a charge control unit which controls
a power supply from the power output part to the user
operation unit, to charge the battery by supplying elec-
tric power thereto, wherein the charge control unit dis-
tributes the electric power outputted from the power
output part to supply the distributed power to the user
operation unit connected with the device mounted with
battery,

the method comprising steps of:

(a) displaying an acceptance screen on a display part com-
prising a timer charge acceptance part which accepts a
charge schedule determining a charge end time of the
battery and a quick charge acceptance part which
accepts a quick charge request requesting an immediate
execution of charging with a predetermined charge out-
put capacity of the battery,

(b) receiving information on the charge schedule or the
quick charge request on the acceptance screen,

(c) storing the information on the charge schedule or the
quick charge request received in the step (b) in a storage
part, and

(d) transmitting the information on the charge schedule or
the quick charge request stored in the storage part to the
charge control unit.

15. The method of receiving charge described in claim 14,

further comprising steps of:

(e) receiving information on a reply which responds to the
charge schedule or the quick charge request from the
charge control unit,

() storing the information on the reply which is received in
the step (e) into the storage part, and

(g) displaying a message of the reply on the display part
based on the information on the reply stored in the stor-
age part.

16. The method of receiving charge described in claim 14,
wherein the acceptance screen comprises a charge target
acceptance part which accepts a value of a charge rate or a
charge amount of the battery.

17. Charging equipment for connecting a device mounted
with battery thereto; the device being equipped with a battery,
to charge the battery by supplying electric power to the bat-
tery,

the charging equipment comprising:

aplurality of power conversion units which convert electric
power from a system to DC power and output the DC
power,
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a plurality of user operation units each of which has a
charge cable connected with the device mounted with
battery, and

a charge control unit which determines which power con-
version unit is to be used from the plurality of the power
conversion units, and based on the determination, con-
nects the user operation unit with the power conversion
unit, so as to control to start and stop a power supply
from the power conversion unit to the user operation
unit, for the user operation unit to be used by connecting
the charge cable with the device mounted with battery.

18. The charging equipment described in claim 17, wherein
when the device mounted with battery is newly charged, the
charge control unit allocates the power conversion unit that is
not being used, to the device mounted with battery as a power
supply.

19. The charging equipment described in claim 17, wherein

the charging equipment comprises a necessary electric

energy acquiring means which acquires necessary elec-
tric energy information from the device mounted with
battery, as notice on electric power needed for charging,
and

the charge control unit allocates the power conversion units
based on the necessary electric energy information
inputted from the device mounted with battery, before
starting charge.

20. The charging equipment described in claim 17, wherein
the charge control unit dynamically changes or rearranges a
connecting combination between the power conversion unit
and the user operation unit corresponding to the charge state
at that time.

21. The charging equipment described in claim 17, com-
prising a charge amount acquiring means which acquires
charge amount information on the battery from the device
mounted with battery, when the battery is charged, wherein

the charge control unit changes allocation of the power

conversion units corresponding to the charge amount of
the battery.

22. The charging equipment described in claim 17, wherein

the charging equipment comprises a charge pattern input
means by which a charge pattern requested by a user is
manually set through the user operation unit, and

the charge control unit allocates the charge conversion
units based on the charge pattern set by the user, before
starting charge.
23. The charging equipment described in claim 17, com-
prising:
a fault detection means which detects a fault in the power
conversion unit, and

a separation means which separates the power conversion
unit with a fault from a state being used.

24. A vehicle, having a battery, comprising:

a charge control unit included in charging equipment
which charges the battery by supplying electric power
thereto, the charging equipment having a power output
part which outputs DC power used for charging, a plu-
rality of user operation units which can be connected
with a device mounted with the battery; the device being
equipped with a battery, and the charge control unit
which controls a power supply from the power output
part to the user operation unit;
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wherein the charge control unit distributes the electric
power outputted from the power output part to supply
the distributed power to the user operation unit con-
nected with the device mounted with battery.
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