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[DESCRIPTION]

[Title of Invention] Rapid Charging Power Supply System
[Technical Field]

[0001]

The present invention is directed to a rapid charging
power supply system capable of rapidly charging an electric
moving body, such as a vehicle and a ship, and in particular,
the present invention is directed to a rapid charging power
supply systemcapable of rapidly charging each of two electric
moving bodies of different charging methods.

[Background Art]
[0002]

While eleciric vehicles are excellent from an
environmental point of view since they do not release exhaust
gas, they have a problemof requiring a relatively long period
of time for charging. In order to shorten the charging time,
it is necessary to supply a large amount of electric power
in a short period of time to electric vehicles; and it is
necessary for an area in which only low voltage power lines
are laid to increase the power reception capacity of the
electric power facilities. Accordingly, there is a technique
known to rectify commercial AC power, to store DC power in
a large-size storage battery, and to rapidly charge a
plurality of electric vehicles of different charging
conditions at the same time using the stored DC power (see,
for example, Patent Literature 1). The electric vehicle
according to Patent Literature 1 is equipped with a
rapid-charging control means suitable for an on-vehicle
storage battery, and integrated designing is allowed for
an on-vehicle storage battery and a rapid-charging control
means.

[0003]
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Various types of methods are currently proposed for a
method for rapidly charging an electric vehicle. As cone of
the methods, there is a method for performing charge control
suitable for astorage batteryeguippedinanelectricvehicle
using a stationary rapid charger, which is provided outdoor
or the like to supply the charging controlled power to the
electric vehicle (see, for example, Paf_ent Literature 2}.
[Citation List]

[Patent Literature]

[0004]

[Patent Literature 1] Japanese Patent No. 4731607
[Patent Literature 2] Japanese Laid-~Open Publication No.
2007-336778

[Summary of Invention]

[Solution to Problem]

[{0005]

However, the electric vehicle corresponding to the
charging method according to Patent Literature 2 is not
equippedwitharapid-chargingcontrolmeans. Thus, according
to this method, one stationary rapid charger can only rapidly
charge one vehicle, thus causing a problem of creating a
long waiting time for charging. In addition, since electric
vehicles are not currently fully widespread, the stationary
rapid charger according to Patent Literature 2 is not
frequently used, causing a problem of low operation rates.
Accordingly, if the stationary rapid charger is used, not
only simply for electric vehicles without a rapid-charging
control means, but also for the rapid charging of electric
vehicles of the type equipped with a rapid-charging control
means, as in Patent Literature 1, then efficient use of the
stationary rapid charger can be promoted, which is extremely
beneficial.

[0006]
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Today, motorization is rapidly promoted for vehicles,
ships and other moving bodies from the viewpoint of improving
the global environment, and the development of a rapid
charging power supply system is required, in which a single
system is applicable for different charging methods.
[0007]

Accordingly, an objective of the present invention is
to provide a rapid charging power supply system capable of
rapidly charging both of an electric moving body equipped
with a rapid-charging control means and an electric moving
body without a rapid-charging control means, using a single
stationaxry rapid charger.

[Solution to Problem]
[0008]

In order to achieve the objective described above, the
invention defined by c¢laim 1 is a rapid charging power supply
system capable of supplying electric power for rapid charging
to each of a first electric moving body equipped with a
rapid-charging control means, and a second electric moving
body which is not equipped with the rapid-charging control
means, the rapid charging power supply system comprising:
a stationary rapid charger for controlling electric power
supplied from a power source to be DC power having a voltage
and a current optimum for rapid charging of an on-vehicle
electric storage means equipped in the second electricmoving
body; a power supply switching means for supplying the DC
power from the stationary rapid charger through switching
of either a first charging circuit for supplying the DC power
to the first electricmoving body or a second charging circuit
for supplying the DC power to the second electric moving
body; a stationary electric storage means connectable with
the stationary rapid charger side through the power supply
switchingmeans, the stationary electric storage means being
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charged with the DC power supplied from the stationary rapid
charger to the first charging circuit side through the power
supply switching means, and being capable of at least storing
the DC power to be directly sent to the first electric moving
body, except for during the charging of the on-vehicle
electric storage means of the second electric moving body;
and a power feeding control means provided between the power
supply switching means and the stationary electric storage
means, for discontinuing power feeding from the stationary
rapid charger to the stationaryelectric storage means during
charging of an on-vehicle electric storage means of the first
electric moving body with the DC power output from the
stationary electric storage means.

[0009]

According to the invention, electric power stored in the
stationary electric storage means is directly sent to the
first electric moving body equipped with the rapid-charging
control means; the voltage and the current necessary for
rapidchargingareopt imally controlledby therapid-charging
control means equipped in the first electric moving body;
and the rapid charging is performed on the electric storage
means of the first electric moving body. On the other hand,
electric power in which a voltage and a current are optimally
controlled is supplied from the stationary rapld charger
to the.second electric moving body which is not equipped
with the rapid-charging control means; and the rapid charging
is performed on the eleciric storage means of the second
electric moving body with the controlled electric power.
[0010]

The invention defined by claim 2 is such that, in the
rapid charging power supply system acéording to claim 1,
a part of the electric power stored in the stationaryelectric
storage means is usable for rapid charging of the on-vehicle
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electric storage means of the second electric moving body
through the stationary rapid charger.
[0011]

The invention defined by claim 3 is such that, in the
rapid charging power supply system acqording to claim 1,
the stationary electric storage means is connected with an
inverter for converting DC power to AC power and supplying
the converted AC power to a commercial electric power system.
[0012]

The invention defined by claim 4 is such that, in the
rapid charging power supply system according to claim 1,
the stationary rapid charger is capable of supplying DC power
in which neither a voltage nor a current is controlled for
rapid charging, to the first electric moving body connected
to the first charging circuit.

[0013]

The invention defined by claim 5 is such that, in the
rapid charging power supply system according to claim 1,
the first electric moving body has a power converter for
converting AC power from a commercial AC power supply or
a non-contact power feeding means connected to the stationary
electric storage means side into DC power, and the
rapid-charging control means is connected with an output
side of the power converter.

[0014]

The invention defined by claim 6 is such that, in the
rapid charging power supply system according to claim 1,
the electric power input to the stationary rapid charger
is electric power generated by utilizing renewable energy.
[Advantageous Effects of Invention]

[0015]
According to the invention defined by claim 1, the rapid

charging power supply system has a power supply switching
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means for switching and supplying the DC power output from
the stationary rapid charger, which makes it possible to
rapidly charge each of a first electric moving body equipped
with a rapid-charging control means, and a second electric
moving body which is not equipped with the rapid-charging
control means, by using a single stationary rapid charger.
As a result, even if such a traffic society comes to exist
inwhich the firstelectricmovingbody and the secondelectric
moving body of different charging methods are mixed and used,
it becomes possible to perform rapid charging on the
respective electric moving bodies smoothly without causing
confusion.
[0016]

In addition', according to the invention defined by claim
1, the power feeding control means discontinues power feeding
from the stationary rapid charger to the stationary electric
storage means during charging of the electric storage means
of the first electric moving body with the DC power output
from the stationary electric storége means. Thus, if the
power supply is a commercial AC power supply, rapid charging
can be performed on the first electric moving body with only
the electric power stored in the stationary electric storage
means without causingexcessive burdenonenergy transmission
and distribution systems of electric power companies.
Accordingly, upon rapid charging using the first charging
circuit, maximum electric power required by the rapid
charging of the first electric moving body can be supplied
at once from the stationary electric storage means to the
first electricmovingbody, whichmakes it possible toperform
ultrahigh speed charging. As a result, it becomes possible
to perform rapid charging on the first electric moving body
with a similar length of time required for fueling gasoline
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automobiles. This shortens time to wait for charging and
improves utilization efficiency of the charging facilities.
[0017]

According to the invention defined by claim 2, a part
of the electric power stored in the stationary electric
storage means is usable for rapid charging of the on-vehicle
electric storage means of the second electric moving body
through the stationary rapid charger. Thus, even in a case
of rapid charging of the second electric moving body at peak
hour, for example, for the need for electric power, it becomes
possible to aveid placing a great burden on the energy
transmission‘ and distribution system.

[0018]

According to the invention defined by claim 3, the
stationary electric storage means is connected with an
inverter for converting DC power into AC power and supplying
the converted AC power to a commercial electric power system.
Thus, it becomes possible to supply the electric power stored
in the stationary electric storage means to the commercial
electric power system, thereby leveling electric power load.
[0019]

According to the invention defined by claim 4, the
stationary rapid charger is capable of supplying DC power
in which neither a voltage nor a current is controlled for
rapid charginé. Thus, even if the first electric moving body
is connected to the second charging circuit, it becomes
possible to perform rapid charging on the first electric
moving body by using the rapid-charging control means of
the first electric moving body.

[0020]

According to the invention defined by claim 5, the first
electric moving body has a power converter for converting
AC power f£rom a commercial AC power supply or a non-contact
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power feeding means connected to the statlonary electric
storage means side into DC power, and the rapid-charging
control means is connected with an output side of the power
converter. Thus, operations for connecting the charging
connector will not be necessary, thereby significantly
reducing labor for the charging operation.

[0021]

According to the invention defined by claim 6, the
electric power input to the stationary rapid charger is
electricpower generatedbyutilizingrenewable energy. Thus,
itbecomespossibletouseelectricpowefthatdoesnotproduce
CO; for rapid charging, thereby preventing global warming.
[Brief Description of Drawings]

[0022]

[Figure 1] Figure 1 is a schematic diagram of a rapid charging
power supply system according to Embodiment 1 of the present
invention.

[Figure 2] Figure 2 is a front view of the vicinity of a
stationary electric storage means and a charging terminal
in the rapid charging power supply system in Figure 1.
[Figure 3] Figure 3 is an electrical circuit diagram showing
a connection relationship between an opening/closing means
and a vehicle of the rapid charging power supply system in
Figure 1, )
[Figure 4] Figure 4 is an electrical circuit diagram of an
opening/closing means of the rapid charging power supply
system in Figure 1.

[Figure 5] Figure 5 is an electrical circuit diagram of a
charge control means for vehicles in the rapid charging power
supply system in Figure 1.

[Figure 6] Figure 6 is a schematic diagram of a cooling unit
for vehicles in the rapid charging power supply system in

Figure 1.
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[Figure 7] Figure 7 is a flowchart showing a control procedure
of a power feeding control means of the rapid charging power
supply system in Figure 1.

[Figure 8] Figure 8 is a flowchart showing a charging procedure
in the rapid charging power supply system in Figure 1.
[Figure 9] Figure 9 is a flowchart showinga charging procedure
in the rapid charging power supply system in Figure 1, Figure
9 being a flowchart following Figure 8.

[Figure 10] Figure 10 is a block diagram showing a brief
overview of a stationary rapid charger in the rapid charging
power supply system in Figure 1.

[Figure 11] Figure 11 isaschematicdiagramof arapidcharging
power supply system according to Embodiment 2 of the present
invention.

[Figure 12] Figure 12 is aschematicdiagramof arapidcharging
power supply system according to Embodiment 3 of the present
invention.

[Figure 13]Figure 13 is aschematicdiagramof arapidcharging
power supply system according to Embodiment 4 of the present
invention.

[Figure 14] Figure 14 is a schematicdiagramof arapidcharging
power supply system according to Embodiment 5 of the present
invention.

[Figure 15] Figure 15 is a front view showing a connection
state of a charging robot in Figure 14 and a vehicle.
[Figure 16] Figure 16 is an enlarged front view of a charging
connector of the vehicle in Figure 15.

[Figure 17] Figure 17 is a partially enlarged front view
showing a connection state of a charging robot in Figure
15 and a vehicle. _
[Figure 18] Figure 18 is aschematicdiagramof arapidcharging
power supply system according to Embodiment 6 of the present

invention.
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[Figure 19] Figure 19 is a perspective view of a charging
plug of the rapid charging power supply system in Figure
18.

[Figure 20] Figure 20 is a schematic diagram of the rapid
charging power supply system according to Embodiment 7 of
the present invention.

[Figure 21] Figure 21 is a side view showing a state when
an operation is started after completion of rapid charging
of an electric railcar in Figure 20.

[Figure 22] Figure 22 is a schematic diagram of a charging
control circuit of the electric railcar in Figure 10.
[Description of Embodiments]

[0023]

Next, Embodiments of the present invention will be
described in detail with reference to accompanying figures.
[0024]

(Embodiment 1)

Figures 1 to 10 show Embodiment 1 according to the present
invention. In Figure 2, reference numeral 1 indicates a
commercial AC power supply as apower source, and a three-phase
AC power supply, for example, is used as an AC power supply
1. Power £from the AC power supply 1 is supplied into abulilding
3 through an electric power line 2. Within the building 3,
there are a stationary rapid charger 11, a power supply
switching means 1lm, a power feeding control means 12, a
first electric storage means 15 functioning as a stationary
electric storage means, and other devices, which constitute
a rapid charging power supply system 10. The input side of
the stationary rapid charger 11 is connected to the electric
power line 2 within the building 3. The stationary rapid
charger 11 has a function of regulating three-phase AC power
from the electric power line 2 to a predetermined voltage
value, and converting it into DC power.
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[0025]

The output side of the stationary rapid charger 11 is
connected to the power supply switch-ing means 1lm. In
Embodiment 1, the power supply switching means llm as shown
in Figure 10 is integrated with the stationary rapid charger
11. The power supply switching means 1lm is constituted of
a first fixed contact point a, a second fixed contact point
b, and a moving contact ¢. The moving contact ¢ of the power
supply switching means 1lm is contactable with either of
the first fixed contact point a or the second fixed contact
point b based on a signal S42 from a circuit control section
113 as shown in Figure 10. The side proximate to the first
fixed contact point a of the power supply switching means
1lm is connected through a power feeding control means 12
to the first electric storage means 15. The power feeding
control means 12 has a function of stopping DC power output
from the stationary rapid charger 11 to the first electric
storage means 15 based on a signal S7 from the opening/closing
means 30, as will be discussed below.

[0026]

The first electric storage means 15 has a function of
storing DC power from the stationary rapid charger 11. The
first electric storage means 15 may be of any type so long
as the means can store DC power, while the first electric
storage means 15 is constituted of at least one of a storage
battery and an electric double layer capacitor in the present
embodiment. The first electric storage means 15 may be
constituted of only a valve regulated lead storage battery,
for example, in which a large number of cells are connected
in series; or the first electric storage means 15 may be
constituted of a storage battery and a double layer capacitor
used together. In addition, the first electric storage means
15 may be constituted of only a large capacity double layer
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capacitor. Furthermore, the storage battery may be

constituted of a large capacity lithium-ion battery although

this is expensive. The stationary rapid charger 11 has a

function of rapidly charging a vehicle 53, which is a second

electric moving body that is not equipped with a

rapid-charging control means 80, by the control of

appropriate charging voltage and charging current, and is

for charging a first electric storage means 15 functioning

as a stationary electric storage means; and the stationary

rapid charger 11 has a charging function with the charging

characteristics of the first electric storage means 15 taken

in consideration. On the side proximate to the first electric

storagemeans 15, asensor (not shownin figures) fordetecting

the charging voltage and charging current of the first

electric storage means 15 is provided, and the first electric

storage means 15 is charged by the stationary rapid charger
11 based on the detected charging voltage and charging current.
In the present embodiment, while open voltage of the first

electric storage means 15 is, for example, about DC 380V,

the open voltage can be varied by increasing or decreasing
cells. A large number of cells constituting the firstelectric

storage means 15 are such that the charging balance thereof

ismaintainedbyabatterymanagement system (BMS) (not shown)

using a passive cell balance method or an active cell balance

method.

[0027]

The rapid charging power supply system 10 has a function
of detecting remaining capacity (remaining electric energy)
of the first electric storage means 15. As shown in Figures
1 and 10, the first electric storage means 15 is connected
with a capacity determining means 93 for calculating
rémaining capacity of the first electric storage means 15.
The capacity determining means 93 has a function of
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calculating remaining capacity of the first electric storage
means 15 based on information from a first electric power
sensor (not shown in figures) provided on the output side
of the first electric storage means 15 and a second electric
power sensor {(not shown in figures) provided on the input
side of the first electric storage means 15. Determination
information from the capacity determining means 93 is input
into a power feeding controlmeans 12, whichwill be described
below. The power feeding control means 12 is configured to
continue feeding power to the first electric storage means
15 if the capacity determining means 93 determines that the
remaining capacity of the first electric storage means 15
is equal to or less than a predetermined value, even if a
second electric moving body, vehicle 50, requests charging
of power.
[0028]

As shown in Figure 2, the first electric storage means
15 has a positive terminal strip 17 and a negative terminal
strip 18. Thepositive terminal strip 17 andnegative terminal
strip 18 are connected through a power feeding control means
12 to the output side of the stationary rapid charger 11.
A positive common terminal strip 13 and a negative common
terminal strip 14, constituting a part of a first charging
circuit 20A, are provided for the building 3. The positive
common terminal strip 13 and the negative common terminal
strip 14 are for supplying DC power from the first electric
storage means 15 to a plurality of charging stations 21
disposed outside the building 3. The positive common terminal
strip 13 and the negative common terminal strip 14 are
connected through the first charging circuit 20A to an
opening/closing means 30 of a charging station 21. In this
regard, the first charging circuit 20A means an electric
circuit for supplying the DC power from the first electric
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storage means 15 to a first electric moving body, vehicle
50, which will be described below. As shown in Figure 1,
since a plurality of vehicles are charged at the same time
in the present embodiment, a plurality of charging circuits
204 are connected in parallel to the positive common terminal
strip 13 and the negative common terminal strip 14. Within
the building 3, an air conditioner 16 is provided for
maintaining the temperature of the rocom nearly constant
throughout the vear, and the temperature of the room is
maintained nearly constant throughout the year so that the
life of the first electric storage means 15 is prolonged.
[0029]

In Figure 2, the charging station 21 is provided within
a charging station near the building 3. The charging station
includes a plurality of charging terminals 21 provided
therein, and each charging terminal 21 is configured such
that DC power is supplied through the charging circuit 204
from the first electric storage means 15. The charging
terminal 21 has, on its side portion, an operation section
22 and a display section 26. The operation section 22 is
providedwith a charge card reader 23, a charging start switch
24, and a charging forced stop switch 25. The display section
26 is provided with a charge amount indicator 27, a charging
current indicator 28, and a charging rate indicator 29. An
opening/closing means 30 housed in the charging terminal
21 is connected with a charging cable 35, which constitutes
a part of the charging circuit 20. The charging cable 35
is retained on a side surface of the charging terminal 21
except when used for charging, and the charging cable 35
is extendable to a moving body, vehicle 50, during charging.
The tip portion of the charging cable 35 is provided with
a charging plug 36, which is connectable with a charging
connector 65 of the vehicle 50.
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[0030]

Figure 3 shows a connection relationship between a
charging terminal 21 and a vehigle 50 during charging. The
charging plug 36 of the charging cable 35 is connected to
a charging connector 65 of a vehicle 50 as a first electric
moving body. The DC power from the first electric storage
means 15 is supplied via the opening/closing means 30,
provided in midway of the charging circuit 20, to the vehicle
50. The opening/closing means 30 has a function of performing
opening/closing operation by the signal from the operation
section 22 of the charging terminal 21, or by the signal
from the vehicle 50, to supply or stop supplying the DC power
from the first electric storage means 15 to the vehicle 50.
The DC power from the opening/closing means 30 is supplied
through a charging circuit 20A to the vehicle 50.

[0031]

Figure 4 shows the details of the opening/closing means
30. The opening/closing means 30 has a switch 31 and a switch
control section 32. The switch 31 has an opening/closing
function of supplying or stopping supplying the DC power
supplied from the first electric storage means 15, and the
switch 31 1is formed of a semiconductor element or an
electromagnetic contactor. The switch 31 is configured to
perform an opening/closing operation based on a signal S21
from the switch control section 32. The output side of the
switch 31 is providedwith an electric sensor 34. The electric
sensor 34 has a function of detecting voltage and current
of the DC power on the output side of the switch 31. The
switch control section 32 is configured such that a signal
S6 from the electric sensor 34 is input thereto. Furthermore,
the switch control section 32 is such that a signal S$1 from
the charge card reader 23 and a signal S2 from the charging
start switch 24, and a signal 83 from the charging forced
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stop switch 25 are inputtable thereto. Moreover, the switch
control section 32 is such that signals 84, 85, and S20 from
the charge control means 80 of the vehicle 50 are inputtable
thereto. The switch control section 32 has a function of
outputtingapower feed stopping signal S7 to the power feeding
control means 12 based on the input signal. Specifically,
the switch control section 32 has a functlon of outputting
a power feed stopping signal S7 to the power feeding control
means 12 based on the signal 82, which is input by the charging
start switch 24, to stop supplying the DC power to the first
electric storage means 15, as shown in Figures 5 and 8. From
the switch control section 32, signals S8, S9, and 510 are
output to the display section 26 of the charging terminal
21. The signal S8 is a signal for causing the charge amount
indicator 27 to display a charge amount (supplied electric
energy) since the beginning of the charging. The signal S9
is a signal for causing the charging current indicator 28
to display the charging current which flows from the switch
31 to the side towards the vehicle 50. The signal S10 is
a signal for causing the charging rate indicator 29 to display
anelectricpower rate that corresponds to the electricenergy
supplied to the vehicle 50 from the beginning to the end
of the charging. Note that the switch 31 is provided for
the sake of convenience, and the rapid charging of the vehicle
50 can be performed even without the switch 31 so long as
the first charging circuit 20A is provided.

[0032]

As shown in Figure 3, the vehicle 50 is equipped with
the rapid-charging control means 80 and various other devices.
The DC power supplied to the vehicle 50 is controlled by
the rapid-charging control means 80 to have a predetermined
voltage and current, which are then supplied to a second
electric storage means 85, functioning as an on-vehicle
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electric storage means. The second electric storage means
85 can be of any type so long as it has a function of storing
DC power, while the second electric storage means 85 in the
present embodiment is formed of at least one of a storage
battery, an electric double layer capacitor, and a
lithium-ion capacitor. In the present embodiment, while the
second electric storage means 85 is formed, for example,
of only a lithium-lon battery in which a large number of
cells are connected in series, the second electric storage
means 85 may have a configuration in which a storage battery
and a double layer capacitor or a lithium-ion capacitor are
used in combination. The DC power stored in the secondelectric
storage means 85 can be supplied via the controller 86 to
a running motor 87, and the vehicle 50 can run with the running
motor 87 asadrive source. Alarge number of cellsconstituting
the second electricstoragemeans 85 are such that the charging
balance thereof ismaintained by a battery management system
(BMS) (not shown) using a passive cell balance method or
an active cell balance method. The vehicle 50 is equipped
with a cooling unit 60 for cooling a heat-generating part
in the charging system.

{0033]

Figure 5 shows the details of a rapid-charging control
means 80. The rapid-charging control means 80 has a power
control section8l, acharginginformationprocessingsection
84. The power control section 81 is formed of a charging
controlunit 82 and a temperature controlunit 83. Thecharging
control unit 82 has a rapid charging control function of
controlling the DC power from the opening/closing means 30
to have a charging voltage and a charging current adapted
for the second electric storage means 85. The charging control
unit 82 has a DC chopper circuit (a DC chopper circuit in
which a step-up chopper circuit and a step-down chopper
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circuit are used in combination therein), and a current
control circuit. The charging control unit 82 has a function
of chopper-controlling the DC power supplied from the first
electric storage means 15 based on a control signal 822 from
the charging information processing section 84 to charge
the second electric storage means 85 with an optimum charging
voltage. The voltage and current output from the charging
control unit 82 to the second electric storage means 85 are
measured by an output sensor 76, and a signal 8§16 from the
output sensor 76 is input to the charging information
processing section 84. With regard to the charging of
lithium-ion batteries, it particularly requires high
controlling accuracy for the charging voltage, and thus the
controlling of charging with high accuracy in consideration
of this fact is performed by the rapid-charging control means
80. The charging control unit 82 has DC chopper circuit in
which a step-up chopper circuit and a step-down chopper
circuit are used in combination. Thus, even if the voltage
of the first electric storage means 15 is gradually decreased
during the charging of the vehicle 50, the voltage from the
firstelectricstoragemeans 15 is controlledby the DC chopper
circuit of the charging control unit 82, thereby charging
the second electric storage means 85 with an optimum voltage.
Accordingly, the change in output voltage of the first
electric storage means 15 during rapid charging does not
influence the charging of the second electric storage means
85. As such, the charging information processing section
84 includes a charging program pre-input therein for
performing an optimum rapid charging control on the second
electric storage means 85 based on the battery voltage and
charging current detected of the second electric storage
means 85.

[0034]
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A silicon carbide (5iC) semiconductor, agalliumnitride
(GaN) semiconductor or other power semiconductors are used
for the rapid-charging control means 80 with the intention
of low loss due to power conversion or the use at high
temperatures. In addition, the use of these power
semiconductors to the rapid-charging control means B0 allows
for the reduction in size and weight of the rapid-charging
control means 80, which significantly facilitates the
mounting of the rapid-charging controlmeans 80 in the vehicle
50. Furthermore, these power semiconductors have high power
conversion efficiency. Accordingly, there is not much heat
generated from the rapid-charging control means 80, and the
rapid-charging control means 80 can be sufficiently cooled
down using a cooling unit 60 with a thermoelectric cooling
device 61 used therewith, which will be described below.
{0035]

Ags showninFigurel0, thevehicle 50 has acharginghistory
recording means 80a for recording charging history of the
second electric storage means 85 by the rapid-charging
control means 80. The charging history recording means 80a
is connected to the rapid-charging control means 80, for
recording charging results {(charging data, such as charging
voltage, charging current, and charging time, at rapid
charging) for each charging of the secohd electric storage
means 85 by the rapid-charging control means 80. The vehicle
50 is able to speculate the 1ife of the secondelectric storage
means 85 by understanding the number of times of charging
and the charging results through the chargihg history
recording means 80a. The information of the charging history
recording means 80a equipped in the vehicle 50 can be received
by a data center (not shown) via wireless or other means,
and the owner of the vehicle 50 will know that the time for
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replacement of the second electric storage means 85 is coming
soon based on the information from the data center.
[0036]

As shown in Figure 5, a large number of signals are input
to and output from the charging information processing
section 84 of the rapid-charging control means 80. The voltage
measurement sensor 33 provided on the input side of the switch
31 in Figure 4 has a function of measuring output voltage
of the first electric storage means 15, and a ‘signal S812
fromthe voltage measurement sensor 33 is input to the charging
information control processing section 84 when charging is
started. When the output voltage (open voltage) of the first
electric storage means 15 is within a predetermined range,
a signal 85 is output from the charging informationprocessing
section 84 to the switch control section 32 of the
opening/closing means 30, the signal S5 meaning that rapid
charging of the vehicle 50 is allowed.

[0037] _

As shown in Figure 3, the wvehicle 50 is provided with
a lock sensor 71, an operation start-up confirming sensor
72, a parking brake sensor 73, a charge amount indicator
74, and a charging complete alarm 75. The lock sensor 71
has a function of confirming that the charging plug 36 is
connected to the charging connector 65 of the vehicle 50.
Before charging starts, a signal 811 from the lock sensor
71 is input to the charging information control processing
sectioh 84. The operation start-up confirming sensor 72 has
a function of confirming the start-up of the vehicle 50.
Before charging starts, a signal S$13 from the operation
start-up confirming sensor 72 is input to the charging
information control processing section 84. The parking brake
sensor 73 has a function of confirming that the parking brake
is in operation so that the vehicle 50 will not move during
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the charging. Before charging starts, a signal S14 from the
parking brake sensor 73 is input to the charging information
control processing section 84. The charge amount indicator
74 has a function of displaying remaining electric energy
of the second electric storage means 85. While the wvehicle
50 is being charged, asignal 8§18 fromthe charging information
control processing section 84 is output to the charge amount
indicator 74.

[0038]

The charging complete alarm 75 has a function of notifying
the driver 88 that the second electric storage means 85 has
reached its full charge. During the charging, the charging
current flowing into the second electric storage means 85
is measured by the current sensor 76, and the charging
information processing section 84 determines as to whether
or not the second electric storage means 85 has been fully
charged based on a signal 816 from the current sensor 76.
When the second electric storage means 85 is determined as
being fully charged, the charging information control
processing section 84 outputs a signal S19 to the charging
complete alarm 75. The charging complete alarm 75 has a
function of wirelessly notifying the completion of the
charging to a mobile phone 89 possessed by the driver 88.
If there is any abnormality confirmed in the charging function
of the vehicle 50 during the charging, a signal $20 is output
from the charging information control processing section
84 to the switch control section 32 of the opening/closing
means 30, at which the charging to the wvehicle 50 is
discontinued by a shutoff operation of the switch 31. The
notification of the completion of charging may be configured
to be performed by a communication means or the like dedicated
for the vehicle, besides the mobile phone 89.

[0039]
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Figure 6 shows a configuration of a cooling unit 60 for
cooling down the charging systemof the vehicle 50 functioning
as a first electric moving body. The cooling unit 60 has
a thermoelectric cooling device 61, a motor 62, and a fan
63. The fan 63 is rotatably driven by the motor 62 to blow
ajir towards a cooling surface of the thermoelectric cooling
device 61, The thermoelectric cooling device 61 utilizes
Peltier effect, and operates using the DC power from the
firstelectricstoragemeans 15. The first temperature sensor
77 and second temperature sensor 78 are provided at portions
which are easily heated in the charging system of the vehicle
50. The first temperature sensor 77 has a function of detecting
the temperature of the second electric storage means 85.
The second temperature sensor 78 has a function of detecting
the temperature of the power control section 81. The signal
815 from the first temperature sensor 77 and second
temperature sensor 78 is input to the charging information
processing section 84. The charging infermation processing
section 84 is configured to output a signal 817 to the
temperature controlunit 83 when the temperature at a specific '
point in the charging system of the vehicle 50 rises above
a predetermined value. The temperature control unit 83 is
configured to supply DC power from the opening/closing means
30 to the cooling unit 60 based on a signal S$17 from the
charging information processing section 84.

[0040]

The power control section 81l controls the large amount
of electric power supplied from the first electric storage
means 15 during rapid charging, and thus the temperature
may rise in the semiconductor element, Furthermore, the
lithium-ionbatteryconstituting the secondelectric storage
means 85 is housed in a closely-spaced state due to the
relationship with the housing space, and thus the temperature
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may rise during rapid charging. Accordingly, the power
control section 81 and second electric storage means 85 are
forcibly cooled down by cool air from the cooling unit 60
when the temperature rises above a predetermined value due
to rapid charging. In order to increase the cooling ability
of the semiconductor element of the power control section
81, which is particularly easy to be heated to a high
temperature, it is also possible to apply a structure of
directly attaching the thermoelectric cooling device 61 to
the power control section 81, A cooling structure with the
thermoelectric cooling device 61 is used in the present
embodiment. However, when electric power supplied from the
first electric storage means 15 is used, a cooling structure
in which a radiator and a motor-driven fan are used in
combination, or a cooling structure in which air forcibly
cooled down by a heat exchanger is used, may be used, besides
the thermoelectric cooling device 61.

[0041]

Figure 10 shows the details of the stationary rapid
charger 11. The stationary rapid charger 11 has an input-side
current detecting sensor 1lla, an AC-DC converter 1llb, a
three-phase AC power control section 11lc¢, a DC-DC converter
114, a DC power control section lle, an output~-side current
detecting sensor 11f, an operation section 1l1lg, a
communication section 11h, a display section 111, a circuit
control section 113, and a changeover switch 1lk. The
input-side current detecting sensor 11& is provided on the
input side of the AC-DC converter 1lb, and has a function
of detecting a current value or the like being input to the
AC-DC converter 11lb. The AC-DC converter 11lb has a function
of converting commercial AC power from the power supply 1
into DC power. The three-phase AC power control section llo
performs harmonic suppression of input current, power factor
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improvement and the like based on signals from the input-side
current detecting sensor 1lla.
[o042]

The changeover switch 11k is provided in between the AC-DC
converter 11b and the DC-DC converter 11d4. In Embodiment 1,
the changeover switch 11k is a mechanical switching
configurationhavingcontact points; however, the changeover
switch 11k may also be a switching configuration having no
contact points, in which a semiconductor is used. The
changeover switch 11k is formed of a first fixed contact
point a, a second £ixed contact point b, and a moving contact
o. The moving contact ¢ is contactable with either of the
first fixed contact point a and the second fixed contact
point b based on a signal $43 from the circuit control section
11j as shown in Figure 10. The first fixed contact point
a provided on the output side of the AC-DC converter 1llb
of the changeover switch 11k is connected with the input
side of the DC-DC converter 11d via the moving contact c.
The DC-DC converter 11d is constituted of an isolation
transformer-type DC-DC converter. The DC-DC converter 11ld
has a function of converting a DC voltage into another DC
voltage using a switching element. The DC power control
gsection 1lle performs the control of output voltage and
charging current of the DC-DC converter 11d based on signals
from the output-side current detecting sensor 1l1f.
[0043]

The operation section llgisapart formanually inputting
a starting operation of rapid charging and a stop of charging
and the like, and is disposed on the outer surface side of
the stationary rapid charger 11. The display section 111
has a function of displaying a display necessary for
operations, numerical values related to charging, and the
like thzfough, for example, a liquid crystal display. The



10

15

20

25

30

EV00l
- 25 -

communication section 11h is constituted of, for example,
an interface of a CAN method, and the communication section
11h has a function of performing information exchanging with
a vehicle 53, which does not have a rapid-charging control
means 80 equipped therein. The circuit control section 11]
has a function of controlling each of the power supply
switching means 11m, the changeover switch 11k and the power
supply switch 120 based on a signal 840 from the
opening/closing means 30 and a signal from the communication
section 11h. Respective parts of the stationary rapidcharger
11 are connected with one another through a control circuit
shownwithadottedline, and the partsperformapredetermined
operation based on signals from the respective partis.
[0044]

The second fixed contact point b in the changeover switch
11k of the stationary rapid charger 11 is connected, through
an electric power supplying circuit 111, with the output
side of the first electric storage means 15 functioning as
a stationary electric storage means. As a result, the DC
power output from the first electric storage means 15 can
be input to the input side of the DC-DC converter 114 through

‘the moving contact ¢ of the changeover switch 11k.

Specifically, the DC-DC converter 11d is capable of
converting the DC power from the first electric storage means
15 into an electric power adapted for the rapid charging
of a second electric moving body, i.e., vehicle 53, based
on the switching operation of the changeover switch 11k,
Furthermore, the electric power supplying circuit 111 is

connected with a power supply switch 120. The power supply

switch 120 is connected with an inverter 121, which converts
DC power into AC power and which supplies the converted AC
power to commercial electric power systems. The power supply
switch 120 performs an opening/closing operation based on
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a signal S44 from the circuit control section 11]. In a state
where the power supply switch 120 is closed, the inverter
121 converts the DC power from the first electric storage
means 15 into AC power adapted to a frequency of a commercial
electric power system by using a switching element, and
supplies the converted AC power to the commercial electric
power system. The changeover switch 11k and the power supply
switch 120 are configured to be operated under certain
conditions by an interlock circuit; and in a state when the
power supply switch 120 is turned on, the moving contact
¢ of the changeover switch 11k is configured to contact with
only the fixed contact point a on the side proximate to the
AC—DC'converter 11b. In addition, in a state when the moving
contact ¢ of the changeover switch 11k is in contact with
the fixed contact point b, the power supply switch 120 is
either turned on or off.

[0045]

As shown in Figure 10, the circuit control section 11j
receives a signal 840 from the opening/closing means 30 and
a signal S41 froma vehicle 53 through a communication section
11lh, and the circuit control section 113 outputs a signal
842 to the power supply switching means 1lm based on the
signal S40 and signal S41 to switch circuits. Specifically,
the power supply switching means 1lm has a function of
supplying the electric power from the stationary rapid
charger 11 only to the first charging circuit 20A, except
for during the charging of the vehicle 53. In Embodiment
1, the power supply switching means 1lm is a mechanical
switching configuration having contact points; however, the
power supply switching means 11m may also be a switching
configuration having no contact points, in which
semiconductor is used. The first fixed contact point a of
the power supply switching means 1lm is connected with the
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input side of the power feeding control means 12. The second
fixed contact point b of the power supply switching means
11m is connected with the second charging c¢ircuit 20B for
rapid charging of the vehicle 53 which functions as the second
electric moving body. The second charging circuit 20B is
mainly constituted of acharging cable having a communication
line and an electric power line, and the tip portion of the
charging cable includes a charging plug 110 attached thereto.
The charging plug 110 is in accordance with the configuration
of the charging plug 36 of the first charging circuit 20A.
The second charging circuit 20B has a function of supplying
electric power £from a DC-DC converter 11d, the electric power
being controlled to be optimum for rapid charging of a second
electric storage means 85¢ equipped in the vehicle 53, to
the vehicle 53, based on the signal $41 from the vehicle
53, which has been received by the communication section
11lh. The controlling of rapid chérging to vehicle 50 is
performed by the rapid-charging control means 80 equipped
in the vehicle 50 as described above, and thus the control
of charging by the DC~DC converter 11d is not necessary for
the vehicle 50.

[00461]

Vehicles that are chargeable by the rapid charging power
supply system 10 according to the present invention are those
that use a motor as generating machinery, and the concept
of the vehicles includes, besides the passenger car-type
vehicle 50 in Figure 1, a sport car 51, a bus 52, and a truck
53. Moreover, hesides those types of vehicles, the vehicles
as the object of rapid charging include carrier vehicles,
railroad vehicles, street cars, monorail cars, construction
vehicles, forklifts and the like. Since the number of cells,
capacity and the like of the second electric storage means
vary depending on the types of the vehicles, the sport car
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51 is equipped with a second electric storage means 85a which
is different from the second electric storage means of the
vehicle 50. The bus 52 is equipped with a second electric
storage means 85b, and the truck 53 is equipped with a second
electric storage means 85c¢c. The sport car 51 has a charging
controlling functionsuitable for the secondelectricstorage
means 85a, and the bus 52 has a rapid charging controlling
function suitable for the second electric storage means 85b.
Similarly, the truck 53 has a rapid charging controlling
function suitable for the second electric storage means 85c.
[0047]

Next, a rapid charging method for an electric moving body
according to Embodiment 1 will be described. Figure 7 shows
operational procedure forcontrollingapower feedingcontrol
means 12. In Figure 7, Step 151 determines as to whether
or not a charging request has been made for a vehicle 50
functioning as a first electric moving body. If Step 151
determines that there is a request for charging the vehicle
50, the flow proceeds to Step 152, where the opening/closing
means 30 outputs a signal S7 to the power feeding control
means 12, and the supply of DC power is stopped from the
stationary rapid charger 11 to the first electric storage
means 15. If Step 151 determines that there is no request
for charging the vehicle 50, the flow proceeds to Step 153,
and the supply of DC power is continued from the stationary
rapid charger 11 to the first electric storage means 15.
In a state where the supply of electric energy is stopped
from the stationary rapid charger 11 to the first electric
storage means 15, charging of DC power is possible only from
the first electric storage means 15 to the vehicle 50. It
should be noted, as described above, that the power feeding
control means 12 is configured to continue feeding power
to the first electric storage means 158 if the capacity
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determining means 93 determines that the remaining capacity
of the first electric storage means 15 is equal to or less
than a predetermined value, even if there is a request for
charging power from the vehicle 50.

[0048]

Figures 8 and 9 show operational procedure from the
beginning to the end of charging of a rapid charging method
for an electric moving body equipped with a rapid-charging
control means 80. When a vehicle 50 functioning as a first
electric moving body arrives at a charging station, the
vehicle 50 makes a stop near an unoccupied charging terminal
21. Prior to the start of charging, the operational switch
{not shown in figures) of the vehicle 50 is turned off, and
the vehicle 50 is secured at the stop position with the
operation of the parking brake {not shown in figures). Then,
as shown at Step 161, a charging card (not shown in figures)
is inserted into a card readexr 23 of the charging terminal
21, The charging card has the same function as cash, and
the insertion of the charging card into the card reader 23
enables the start for charging the vehicle 50. Next, the
flow proceeds to Step 162, and a charging cable 35 retained
at the charging terminal 21 is detached, and a charging plug
36 at the tip portion of the charging cable 35 is attached
to a charging connector 65 of the vehicle 50. The attaching
of the charging plug 36 is performed by pressing the charging
plug 36 into the charging connector 65. The complete
attachment thereof to the charging plug 36 means that a
charging circuit 20A is connected to the vehicle 50. The
attachment of the charging plug 36 is confirmed by a lock
sensor 71 at the vehicle 50 side.

[0049]

If the attaching of the charging plug 36 is completed,

the flow proceeds to Step 163, where a charging start switch
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24 of the charging terminal 21 is turned on. Next, the flow
proceeds to Step 164, where the supply of electric energy
is stopped £from the stationary rapid charger 11 to the first
electric storage means 15. In this state, the stationary
rapid charger 11 and the first electric storage means 15
are electrically detached from each other, and the charging
of the vehicle 50 becomes possible only by the feeding of
electric energy from the first electric storage means 15.
If the supply of electric energy to the first electric storage
means 15 is stopped, the flow proceeds to Step 165, where
itisdeterminedas towhetherornot chargingstart conditions
for the vehicle 50 are all confirmed. Specifically, Step
165 determines as to whether or not the signal S11 from each
lock sensor 71, the signal S12 from the voltage measurement
sensor 33, the signal 813 from the operation start-up
confirming sensor 72, and the signal S14 from the parking
brake sensor 73 are being input. If Step 165 determines that
the confirmation of the charging start conditions is
completed, the flow proceeds to Step 166, where the switch
31 of the charging circuit 20A is turned on. Step 167 starts
charging of the vehicle 50.

[0050]

Next, if the charging of the vehicle 50 starts, the flow
proceeds to Step 168 in Figure 9, where it is determined
as to whether or not the temperature of the charging system
has risen. If Step 168 determines that the temperature of
the charging system is above a predetermined value, the flow
proceeds to Step 169, where the cooling unit 60 performs
cooling down of the power control section 81 and the second
electric storage means 85. If Step 168 determines that the
temperature of the charging system is normal, the flow
proceeds to Step 170, where it is determined as to whether
ornot there is an abnormality in the chargingcontrol function
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or the like of the charging system. If Step 170 determines
that there is an abnormality in the charging control function
or the like, the flow proceeds to Step 174, where the switch
31 is turned off and the charging is discontinued. If Step
170 determines that there is no abnormality in the charging
control function or the like, the flow proceeds to Step 171.
At Step 171, if the charging of the vehicle 50 is desired
to be forcibly terminated, the flow proceeds to Step 178,
where the charging forced stop switch 25 is turned on. If
the charging forced stop switch 25 is turned on, the flow
proceeds to Step 174, where the switch 31 is turned off and
the charging is discontinued. The forced termination of
charging is effective when the time or the like for charging
is limited, and the timing for stopping the charging can
be selected by reference to acharging current value displayed
on the display section 26 of the charging terminal 21. The
configuration in the present embodiment is such that the
rise in temperature is detected 1n the charging system and
then the cooling unit 60 is operated. However, 1f the cooling
down of the charging system is not sufficient only by natural
heat radiation, the cooling unit 60 may be configured to
be operated prior to the start of the charging or
simultaneously with the start of the charging.

[0051]

At Step 171, if it is not necessary to end the charging
of the vehicle 50, the flow proceeds to Step 172, and the
charging is continued. Step 173 determines as to whether
or not the second electric storage means 85 has been fully
charged. This determination is made based on the measurement
value of the charging current in the second electric storage
means 85, Specifically, whether or not the second electric
storage means 85 has been fully charged is determined by
the charging information processing section 84 based on a
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signal S16 from the current sensor 76. If Step 173 determines
that the second electric storage means 85 has been fully
charged, the flow proceeds to Step 174, where the switch
31 is turned off and the charging ends. Next, the charging
plug 36 is detached from the charging connector 65 of the
vehicle 50. In a state where the charging is ended, charged
electric energy and a charging rate are displayed on the
display section 26 of the charging terminal 21. Then, the
flow proceeds to Step 177, where the charging rate or the
like is electrically written on the charging card (not shown
in figures) inserted in the card reader 23 of the charging
terminal 21, and payment procedure of the electric power
rate is conducted online to a bank or the like. Then, the
removal of the charging card from the card reader 23 is
performed.

[0052]

As such, the large amount of electric power stored in
the first electric storage means 15 is used directly for
the charging of the second electric storage means 85, so
that the charging of the vehicle 50 becomes possible in a
short period of time. Specifically, the first electric
storage means 15 is able to store a large amount of electric
power several hundred times larger than the electric power
storage ability of the second electric storage means 85 of
the vehicle 50, and there are not any charging control
functions interposedbetweenthe firstelectric storagemeans
15 and the vehicle 50. Accordingly, the large amount of
electric power stored in the first electric storage means
15 can be directly sent to the vehicle 50 without controlling
the voltage or current, and as shown in Figure 1, simultaneous
rapid charging for a plurality of vehicles becomes possible
without the need of large-scale power transformation

equipment.
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[0053]

In the present invention, the vehicle 50 has the
rapid-charging control means 80, and therefore the vehicle
50 is able to control the DC power supplied from the first
electric storage means 15 to have a voltage and a current
optimum for the charging of the second electric storage means
85. Specifically, the charging control function has great
influence on the life or the like of the second electric
storage means 85, and designing for matching the charging
characteristics of the second electric storage means 85 with
the charging control function becomes possible by allowing
the vehicle 50 to be equipped with the charge control means
80. As a result, the second electric storage means 85 becomes
able to exert expected performance, thereby increasing the
performance of the wvehicle 50. In addition, during the
charging of the vehicle 50, the first electric storage means
15 is in‘ a state of being electrically disconnected from
the stationary rapid charger 11 which is connected with a
commercial, AC power supply 1 by the power feeding control
means 12, and electric power is supplied to the vehicle 50
only from the first electric storage means 15. The first
eiectric storage means 15 which is electrically disconnected
from the stationary rapid charger 11 is able to output pure
DC power, and the DC power from the first electric storage
means 15 isdirectly sent tothevehicle 50 without controlling
the voltage or current. Thus, it is almost not necessary
to take noise, surge or the like of suppiied electric power
into consideration in the designing of electric circuitry
of the vehicle 50, and it becomes possible to design
electricity control circuitry for the vehicle 50 on the
premise that high-gquality electric power is supplied.
Therefore, it is almost not necessary to take ripple, noise
or surge into consideration for the DC power supplied to
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the vehicle 50 during rapid charging, thereby facilitating
the designing of electricity control circuitry of the vehicle
50 and improving the reliability of the electricity control
function of the vehicle 50.
[0054]

The above description is an explanation of charging
procedure of only the vehicle 50: and when a plurality of
vehicles are simultaneously charged as shown in Figure 1,

- the time required for each of the vehicles to be fully charged

varies since the capacity or charge amount is different among
the second electric storage means 85, 85a and 85b. In the
beginning of charging, the charging current for the vehicle
50 is I1l, and the charging current for the sport car 51 is
I2. Similarly, the charging current for the bus 52 is I3.
If the charging for the respective vehicles is continuously
performed, the charging current will be significantly
decreased compared to the beginning of the charging. Further,
if the vehicles are close to full charge, charging current
will hardly flow. Then, if the second electric storage means
85a and 85b are fully charged, the charging will be
automatically stopped for the respective wvehicles.
[0055]

While the cooling unit 60 is used for cooling down the
charging systemin the present embodiment, the thermoelectric
cooling device 61 has a function of adjusting the temperature
within the vehicle 50 since the thermoelectric cooling device
61 has a heat generating surface as well as a cooling surface.
Thus, the cooling unit 60 can be used as an air-conditioning
system within the vehicle 50, in addition to the use for
cooling down of the charging system. If the cooling unit
60 with the thermoelectric cooling device 61 is used as an
air-conditioning system, CFC gas or the like will not be
necessary as a refrigerant in conventional air-conditioning
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systems, which is also desirable from the view point of
improving global environment.
[0056]

Next, rapid charging for a vehicle 53, which is a second
electric moving body that is not equipped with a
rapid-charging control means 80, will be described. As shown
in Figure 10, the vehicle 53 is equipped with neither a
rapid-charging control means 80 nor a cooling unit 60, With
regard to the vehicle 53, forced cooling of the charging
system during rapid charging is performed by a motor-driven
fan (not shown in figures) or the like, utilizing electric
power from another electric storage means {(not shown in
figures) equipped in the vehicle 53.

[0057]

When the attachment of the chargingplug 110 tothevehicle
53 is completed, the vehicle 53 is caused to be connected
to the stationary rapidcharger 11 through the second charging
circuit 20B. This will allow for communication between the
vehicle 53 and the stationary rapid charger 11. Next, the
charging start button (not shown in figures) of the operation
section 1llg in the stationary rapid charger 11 is pressed.
When the charging start button is pressed, the stationary
rapid charger 11 transmits a status such as an outputtable
range to thevehicle 53, and requests permission for charging.
The vehicle 53 confirms that the status of the stationary
rapid charger 11 satisfies charging start conditions, and
transmits a charging permission signal. The vehicle 53
determines an optimum charging current in accordance with
the state of the on-vehicle electric storage means 85¢, and
sends out a current command. Next, the stationary rapid
charger 11 outputs charging current in accordance with the
current command. As such, the stationary rapid charger 11
successively determines an optimum charging current in
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accordance with the state of the on-vehicle electric storage
means 85c¢c, and sends out a current command, to perform rapid
charging on the on-vehicle electric storage means 85¢. In
addition, if the vehicle 53 determines.the completion of
charging, or an operator presses a charging end button (not
shown in figures) of the operation section 1lg, then the
rapid charging is ended.

[0058]

In a case when sufficient electric power is stored in
the first electric storage means 15 functioning as a
stationary electric storage means, eﬁen if the second
electric moving body, vehicle 53, is being rapidly charged,
rapid charging of the first electric moving body, vehicle
50, can also become possible from the electric power supply
from the first electric storage means 15, as shown in Figure
10. As a result, it becomes possible to charge vehicles 50
and 53, which have different charging methods, at the same
time under a certain condition in the rapid charging power
supply system 10, thereby smoothening the rapid charging.
[0059]

As such, the rapid charging power supply system 10 has
the power supply switching means 1lm for switching and
supplying the DC power output from the stationary rapid
charger 11, and thus it becomes possible to perform rapid
charging, using a single stationary rapid charger 11, on
each of the vehicle 50 equipped with the rapid-charging
control means 80 and the vehicle 53 which does not have the
rapid-charging control means 80 eguipped therewith.
Accordingly, even if such a traffic society comes to exist
in which the vehicles 50 and 53 of different charging methods
are mixed and used, it becomes possible to perform rapid
chargingon the respective vehicles 50 and 53 smoothly without

causing confusion.
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[0060]

Power feeding is discontinued from the stationary rapid
charger 11 to the stationary electric storage means, i.e.,
first electric storage means 15, by the power feeding control
means 12, during the charging of the second electric storage
means 85 of the vehicle 50 with DC power output from the
stationary electric storage means, i.e., first electric
storage means 15. Thus, if the power supply 1 is a commercial
AC power supply, rapidcharging canbe performedon thevehicle
50 with only the electric power stored in the first electric
storage means 15 without causing excessive burden on the
power supply 1 side. Accordingly, when rapid charging is
performed using the charging circuit 20A, maximum electric
power required by the vehicle 50 for rapid charging can be
supplied at once to the vehicle 50 from the first electric
storagemeans 15, whichmakes it possible to performultrahigh
speed charging. As a result, it becomes possible to perform
rapid charging on the vehicle 50 with a similar length of
time required for fueling gasoline automobiles. This shortens
time towait for charging and improvesutilizationefficiency
of the charging facilities.

[0061] _

Part of the electric power stored in the stationary
electric storage means, i.e., first electric storage means
15, can be used for rapid charging of the on-vehicle electric
storage means 85c¢ of the vehicle 53 through the stationary
rapidcharger 11. Accordingly, eveninacase of rapidcharging
of the vehicle 53 at peak hour, for example, for the need
for electric power, it becomes possible to avoid placing
a great burden on the energy transmission and distribution
system. In addition, since the first electric storage means
15 is connected with the inverter 121 for converting DC power
into AC power and supplying the converted AC power to a
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commercial electric power system, it becomes possible to
supply the electricpower storedin the firstelectric storage
means 15 to the commercial electric power system through
a switch 120 that is operated based on a signal S44, thereby
leveling electric power load. '

[0062]

The stationary rapid charger 11 is also capable of
controlling the DC-DC converter 11d to supply DC power which
is not controlled to have a voltage for rapid charging, to
the vehicle side. Even if the vehicle 50 is connected to
the second charging circuit 20B, the voltage of DC power
which is not controlled to be the voltage for rapid charging,
can be controlled to be a charging voltage optimum for the
second electric storage means 85 by using the rapid-charging
control means 80, which allows for rapid charging of the
vehicle 50. In addition, the electric power input into a
stationary rapid charger 11 is such electric power that is
generated by utilizing renewable energy. Thus, it becomes
possible to use electric power that does not produce CO; for
rapid charging, thereby preventing gldbal warming.
[0063]

{ Embodiment 2)

Figure 11 shows Embodiment 2 according to the present
invention, showing a case of application for rapid charging
of both a vehicle and a ship which function as electric moving
bodies. The difference in Embodiment 2 from Embodiment 1
is the difference in the type of the electric moving bodies,
and the remaining parts correspond to Embodiment 1.
Accordingly, the same reference numerals as those in
Embodiment 1 are denoted for the corresponding parts, thus
omitting the description with respect to the corresponding
parts. The same applies to other embodiments to be described

below.
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[0064]

As shown in Figure 11, the respective charging circuits
20A, connected in parallel with the first electric storage
means 15, are connected with a vehicle 50, an electric boat
100, and a passenger ship 101. Electric power for rapid
charging is suppliable to the second electric storage means
85 of the vehicle 50, to the second electric storage means
85d of the electric boat 100, and to the second electric
storage means 85e of the passenger ship 101, from the first
electrié storage means 15. From the viewpoint of improving
the global environment, it is desirable to promote the use
of ships that are driven by electric power. As to the motor
of ships, it is desirable to apply. for example, a high
performance, high-temperature superconducting motor. In the
present embodiment, the DC power supplied from the first
electric storage means 15 is controlled to have a charging
voltage and a charging current optimum for the respective
second electric storage means 85d and 85e since charging
control is performed for each ship. As a result, simultaneous
rapid charging becomes possible for various types of ships.
While Figure 11 shows only the ships that are equipped with
the rapid-charging control means 804 or 80e, ships that are
not equipped with a rapid-~charging control means 80 can be
rapidly chargedwithelectric power from the stationary rapid
charger 11, as similar to the vehicle 53.

[0065]
(Embodiment 3)

Figure 12 shows Embodiment 3 according to the present
invention, showing an alternate embodiment of Embodiment 1.
A wind power generator 5 or a solar cell 6 is excellent for
environment since such generation does not produce CO; during
the' generation of electric power. However, such wind power
generation and solar power generation are susceptible to
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weather, and the output is greatly varied, thus having a
problem of being difficult to be in cooperation with electric
power systems. In Embodiment 3, electric power from a wind
power generator 5 or a solarcell 6 with large output variation
is stored in a first electric storage means 15 functioning
as a stationary electric storage means, and the stored
electric power is used to perform rapid charging on vehicle
50. With regard to the first electric storage means 15, it
is desirable to select a most suitable type in consideration
of the fact that electric power supplied will greatly vary.
Furthermore, as shown in Figure 12, it is also possible for
the configuration to use electric power generated by a fuel
cell 7, which is operated by hydrogen obtained by reforming
fossil fuel.

[0066]

In Embodiment 3 that is formed as described above,
electric power from the wind power generator 5 or the solar
cell 6 with great output variation can be stored in the first
electric storage means 15, so that rapid charging of various
types of vehicles 50, 51 and 52 becomes possible using the
stored electric power. There have been plans tostore electric
power from wind power generation or solar power generation
with great output variation into an electric power-storing
battery so as to increase the utility value of such wind
power generation and solar power generation, and to level
electric power load for the cooperation with electric power
systems. However, the use of such an electric power-storing
battery for leveling increases the cost for generating
electric power, resulting in a factor to prevent promotion
of utilization of renewable energy. Thus, as in Embodiment
3, electric pdwer from the wind power generator 5 or the
solar cell 6 is stored in the first electric storage means
15 to be used for rapid charging of the various types of
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vehicles 50, 51 and 52, so that a shortcoming of the electric
power generation with renewable energy having great output
variation can be compensated, thereby promoting the
utilization of renewable energy such as solar light or wind
power.

[0067]

{Embodiment 4)

Figure 13 shows Embodiment 4 according to the present
invention. While a method for feeding electric power by
bringing a conducting body of the charging plug 36 into direct
contact with a vehicle 50 has been applied in Embodiment
1, anon-contact power feedingmethod (wireless power feeding
method) is applied to facilitate charging operations in
Embodiment 4. While the non-contact powér feeding method
includes electromagnetic induction, electric field coupling
(electrostatic induction), resonator coupling (magnetic
field resonance, electric field resonance)} and the like,
a non-contact power feeding method using, for example,.
electromagnetic induction is applied in Embodiment 3.
[0068]

As shown in Figure 13, the opening/closing means 30 is
connected with an inverter 40 for converting direct current
into alternate current. The inverter 40 has a function of
converting DC power from the first electric storage means
15intoanalternate current having high frequency. The output
side of the inverter 40 is connected with a primary ceoil
95, which is buried in the ground. The primary coil 95 is
buried in the ground in such a manner that only an upper
surface thereof is exposed to the ground surface. The floor
section of the vehicle 50 is equipped with a secondary coil
96. During rapid charging, the vehicle 50 stops immediately
above the primary coil 95 so that the secondary coil 96 will
face the primary c¢oil 95. During rapid charging,
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high-frequency electric power is supplied from the inverter
40 to the primary coil 95, and AC power is induced by
electromagnetic induction in the secondary coil 96. AC power
in the secondary coil 96 is converted into DC power by a
power converter (converter) 97, and the converted DC power
is supplied to the rapid-charging control means 80. It is
possible to provide two resonators (not shown in figures)
which resonate with each other, interposed between the
primary coil 95 and the secondary coil 96, so that the power
feeding method ‘by electromagnetic induction can be changed
to a power feeding method by magnetic field resonance.
[0069]

In Embodiment 4 that is formed as described above, the
electric power from the first electric storage means 15 is
supplied to the rapid-charging control means 80 of the vehicle
50 in a non-contacting state, and rapid charging becomes
possible without using a charging plug 36 as in Figure 5.
Accordingly, mechanical coupling will not be necessary in
rapid charging, thus the rapid charging operations are
significantly facilitated. Since the vehicle 50 in Figure
13 has the power converter (converter) 97, rapid charging
becomes possible by inputting the AC power supplied from
the power supply 1 into the power converter 97.

[0070]
{ Embodiment 5)

Figures 14 to 17 show Embodiment 5 according to the present
invention, showingacase of applicationtoanexistingmobile
phone base station 180. The existingmobile phone base station
180 isprovidedwith amovable electricpower storage facility
200 added thereon. As for the electric power storage facility
200, a marine container, for example, is used. Such a marine
container is excellent in handling since the size of the
marine container isregulatedbytheinternational standards,
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and the marine container can be easily transported anywhere
in the world by ship, which is extremely convenient in terms
of distribution. The marine container used as the electric
power storage facility 200 is modified to a structure that
is particularly suitable forelectric power storage. As shown
in Figure 14, within the electric power storage facility
200, there are, housed therein, at least a stationary rapid
charger (not shown in figures), a power feeding control means
12, and a first electric storage means 15. Moving of
apparatuses into and out of the electric power storage
facility 200 canbeperformed throughadoor 201. InEmbodiment
5, the stationary rapid charger (not shown in figures) for
rapidly charging the first electric storagé means 15 becomes
capable of raplid charging a vehicle of the type that is not

‘equipped with a rapid-charging control means 80, in addition

to the vehicle 50, by using a power supply switching means
{not shown in figures) similar to the power supply switching
means llm in Figure 1.

[0071]

The mobile phone base station 180 is usually operated
in an unmanned manner. Accordingly, rapid charging of the
vehicle 50 is performed with support by a charging robot
210 in Embodiment 5. In addition, in Embodiment 5, since
rapid charging is performed on a plurality of vehicles 50
at the same time, three charging robots 210, for example,
are disposed near the electric power storage facility 200.
The three charging robots 210 are protected from rain water
in the rain by a roof (not shown in figures) provided
thereabove.

[0072]

The chargingrobot 210hasarobotbody 211, afirstmovable
arm 212, a second movable arm 213, and a charging arm 214,
A charging terminal 21 is provided on a side surface portion
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of the robot body 211. The charging terminal 21 iselectrically
connected with respective apparatuses within the electric
power storage facility 200 via a cable 204. The £irst movable
arm 212 is movable in an up and down direction and in a
horizontal direction {(three dimensional directions of X,
Y, Z axes in Figure §). The second movable arm 213 is provided
at a tip portion of the first movable arm 212, and is swingable
with respect to the first movable arm 212 in the up and down
direction with a fulcrum 213a as the center.

[0073]

A charging plug 390 is connected to the charging arm 214,
the charging plug 30 being coupleable with a charging
connector 54 of thevehicle 50, Avisual sensor 2l4aisprovided
at a tip portion of the charging arm 214, for visually
recognizing the charging connector 54 of the vehicle 50.
The charging robot 210 has a function of controlling the
first movable arm 212 and second movable arm 213 based on
image information from the visual sensor 214a, to allow the
charging plug 36 to couple with the charging connector 54
of the vehicle 50 in an optimum positional relationship.
The charging arm 214 is capable of advancing and retreating
inthe front-back directionwithrespect to the secondmovable
arm 213, and has a function of allowing the charging plug
36 to engage with the charging connector 54.

[0074]

Figure 16 shows a charging connector 54 of a vehicle 50.
The charging connector 54 has a housing 54a, which has
electrical insulation, fittable into the charging plug 36.
The housing 54a includes a negative electrode 54b and a
positive electrode 54c for power feeding, respectively
providedin the left andright direction thereof. Inaddition,
communication terminals 54d and 54e are provided in the up
and down direction at the internal side of the housing 54a,
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for allowing communication between the vehicle 50 and the
power supplying side. The housing 54a is secured to a vehicle
front portion 51 through a bolt 54f.

[0075]

Figure 17 shows an attachment structure of a charging
connector 54 in a vehicle 50. The charging connector 54 is
positioned at the vehicle front portion 51 of the vehicle
50, and is normally covered with a protection cover 52. A
license plate {automobile registration number certificate)
53 for identifying the vehicle 50 is attached to the outer
surface side of the protection cover 52. Specifically, the
charging connector 54 is provided at a position facing the
license plate 53. The reason why the charging connector 54
is provided at the position facing the license plate 53 of
the vehicle front portion 51 is that there isnot asignificant
difference in the height from a ground surface GL to the
license plate 53 amongmost of the vehicles, which facilitates
automation of rapid charging by the charging robot 210.
[0076]

As shown in Figure 17, the protection cover 52 to which
the license plate 53 is attached is supported in a swingable
manner in the up and down directionwith respect to the vehicle
front portion 51. One end portion 52a of the protection cover
52 is pivottable with respect to the vehicle front portion
51 via an axis 52b. On the side proximate to the free end
section of the protection cover 52, a lock metal part 524

-is provided which is engageable with a lock mechanism section

51a provided at the vehicle front portion 51, In a state
where the lockmetal part 52disengagedwith the lockmechanism
section 51la, the charging connector 54 is covered with the
protection cover 52. The protection cover 52 includes an
interlocking arm 52¢ provided therefor. The interlocking
arm 52c is connected with a cable wire 52e for opening and
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closing the protection cover 52 from the driver's seat of
the vehicle 50. In Embodiment 2, the cable wire 52e is
interlocked with an electric motor (not shown in figures),
so that it is possible to perform the opening and closing
of the protection cover 52 in an automatic manner.
[0077]

Next, procedures and functions will be described for a
rapid charging operation of a vehicle 50 in Embodiment 5,
[0078]

As shown in Figure 15, in order to perform rapid charging
on the vehicle 50, the vehicle 50 is firstly brought closer
to the charging robot 210, and the front wheels of the vehicle
50 are allowed to be in contact with a cér stop 205 that
is provided on the ground surface GL. In this state, the
vehicle 50 is brought to a stop, and the parking brake is
operated. Thereafter, through an operation from the driver's
séat, the protection cover 52 of the vehicle front portion
51 is opened to expose the charging connector 54.

[0079]

Next, the driver gets off the driver's seat and operates
a charging robot operating switch (not shown in figures)
of the charging terminal 21 to start the charging robot 210.
Since the charging robot 210 has the visual sensor 2l4a,
the charging robot 210 controls the first movable arm 212
and the second movable arm 213 to position the charging plug
36 to be in an optimum positional relationship with the
charging connector 54 of the wvehicle 50, based on image
information from the visual sensor 2l4a. Next, the charging
arm 214 advances towards the vehicle front portion 51 to
cause the chargingplug36 tobe fit into the charging connector
54. In this state, the charging connector 54 and the charging
plug 36 are in an electrically coupled state, and preparation
for rapidchargingof the vehicle 50 is completed. Thereafter,
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signals are exchanged between the power supply side and the
vehicle 50 side, and when preparation conditions are
satisfied, the rapid charging is started for the vehicle
50.

[0080]

The rapid charging of the vehicle 50 is performed with
the electric power stored in the first electric storage means
15, so that a large amount of the electric power can be supplied
at once from the first electric storage means 15 to the vehicle
50. Accordingly, the charging will be completed in an
extremely short period of time. When the rapid charging to
the vehicle 50 is completed, the charging robot 210 retreats
the charging arm 214 due to a signal from the vehicle 50,
causing the charging plug 36 to be pulled out of the charging
connector 54. Thereafter, the first movable arm 212 is
retreated, and the firstmovablearm212 returns toitsinitial
position.

[o081]

As such, rapid charging of the vehicle 50 is performed
with the support by the charging robot 210, so that the burden
on the driver for the rapid charging can be reduced, and
the charging operationbecomes significantly easier compared
to manual rapid charging. In addition, since the license
plate of the vehicle front porticon is attached to almost
the same position throughout the world, one charging robot
210 can handle almost all the types of vehicles, thereby
commoditizing the charging robot 210. As a result, the
charging robot 210 can be spread worldwide, thereby
internationally standardizing the charging robot 210,
[o082]

{Embodiment 6)

Figures 18 and 19 show Embodiment 6 according to the

present invention. The vehicle 50 in Embodiment 6 is equipped
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with a standard battery charger 90, which allows for charging
at home or the like, in addition to the rapid-charging control
means 80 as shown in Figure 18. The standard battery charger
90 is for charging the vehicle 50 over a long period of time
{several hours to several dozen hours), and has an electric
power conversion ability of, for example, about 2 to 3 KW.
The standard battery charger 90 has a function of converting
AC power of voltage, such as 100V or 200V, supplied from
the AC powexr supply 1 into a voltage and a current of direct
current sulitable for normal charging of the second electric
storage means 85. The vehicle 50 has a charging switch circuit
91 for switching the second electric storage means 85 for
either rapid charging or normal charging.

[o083]

Figure 19 shows a common charging plug 36°', referred to
as a "combomethod"”, capable of performing both rapid charging
and normal charging with one charging plug. The common
charging plug 36' has a rapid charging connection section
36a and a noxrmal charging connection section 36b. The rapid
charging connection section 36a is connected with a rapid
charging cable 35a, which is capable of allowing a large
electric current to flow therethrough. The normal charging
connection section 36b is connected with a normal charging
cable 35b. The common charging plug 36' is connected with
a communication cable (not shown in figures) for transferring
signals between the vehicle 50 and the AC power supply 1
side or the first electric storage means 15 side. The charging
switch circuit 91 of the vehicle 50 performs a switching
operation based on a signal sent from the AC power supply
1 side or the first electric storage means 15 side to the
vehicle 50 through the common charging plug 36'.

[oo084]
In Embodiment 6 with such a configuration, when rapid
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charging is performed on the vehicle 50, the common charging
plug 36' is attached to the vehicle 50, and then operations
for starting the charging are performed at the charging
terminal 21. As a result, the charging switch circuit 91
is switched to the side for the rapid-charging control means
80, and rapid charging is performed on the second electric
storage means 85 with DC power controlled by the
rapid-charging control means 80. In addition, when normal
charging is performed on the vehicle 50, the common charging
plug 36' is attached to the same part as that for performing
rapid charging on the vehicle 50. As a result, the charging
switch circuit 91 is switched to the side for the standard
battery charger 90 by the signal sent froma control apparatus
{not shown in figures) provided on the side proximate to
the AC power supply 1, and normal charging is performed on
the second electric storage means 85 with DC power controlled
by the standard battery charger 90. As such, one common
charging plug 36' allows for both rapid charging and normal
charging, and thus the handling becomes easier during the
charging and the charging apparatus can be simpler compared
to a case where two charging plugs are comprised for rapid
charging and normal charging.

[0085]

{Embodiment 7)

Figures20 to 22 show Embodiment 7 according to the present
invention. Embodiment 7 shows a case of application for rapid
charging of an electric railcar 300 equipped with a storage
battery. As shown in Figure 22, the electric railcar 300
has a rapid-charging control means 80, a second electric
storage means 85, an inverter 86, and a running motor 87.
As shown in Figure 20, an elevatable charging pantograph
301 is provided on the side proximate to the roof of the
electric railcar 300, which runs on a travelling rail 302.
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A charging building 303 includes, disposed therein, a
stationary rapid charger 11, a power feeding control means
12, and a first electric storage means 15. At a position
adjacent to the charging building 303, a charging conductor
305 is provided through an insulation support 304 fixed on
the side proximate to the ground. The charging conductor
305 is formed of a belt-shaped copper alloy extending in
the horizontal direction. The charging conductor 305 is
electrically connected with a first electric storage means
15 through a charging circuilt 20A. The charging pantograph
301 of the electric railcar 300 is configured to contact
with the charging conductor 305 when being elevated. The
stationary rapid charger 11 becomes capable of performing
rapid charging on vehicles of the type that are not equipped
with the rapid-charging control means 80, in addition to
the electric railcar 300, by using a power supply switching
means {(not shown) similar to the power supply switchingmeans
11lm in Figure 1.

{o08s]

In Embodiment 7 with such a configuration, when the
remaining capacity of the second electric storage means 85
is decreased by running, theelectricrailcar 300 runs towards
the charging building 303 on ‘the travelling rail 302 and
stops in front of the charging building 303. When the electric
railcar 300 stops at a predetermined position, the driver
causes the charging pantograph 301 to rise through a remote
operation, to allow the charging pantograph 301 to contact
with the charging conductor 305. As a result, DC power stored
in the first electric storage means 15 is supplied through
the charging conductor 305 to the electric railcar 300. The
DC power supplied to the electric railcar 300 is controlled
to have a charging voltage and a charging current optimum
for rapid charging of the second electric storage means 85
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by the rapid-charging control means 80, and rapid charging
is performed on the second electric storage means 85 equipped
in the electric railcar 300. When the rapid charging of the
second electric storage means 85 is completed, the charging
pantograph 301 is lowered, and power supply is stopped from
the first electric storage means 15 to the electric railcar
300. Inaddition, the electricrailcar 300 runs inadirection
away from the charging building 303 as shown in Figure 21,
and re~starts its operation.

[0087]

Hereinbefore, Embodiments 1 to 7 according to the present
invention have been described in detail. The specific
configurations are not limited to these embodiments, and
even if changes in design or the like are made that do not
depart from the gist of the present invention, such changes
or the like are included in the present invention. The electric
moving bodies as the subject of rapid charging are so-called
traffic machines, including vehicles, ships, and aircrafts.
Such electric moving bodies are not limited to those that
travel a long distance, but include construction machines
and robots with a short moving range, and industrial machines
such as forklifts and the like. In addition, the fossil fuel
used for the fuel cell 7 shown in Figure 12 can be either
liquid or gas. Furthermore, the electric power which is
generated with renewable energy (natural energy) and which
1s supplied to the stationary rapid charger 11 is not limited
tobeing fromwind power generationor solar power generation,
butitisamatterof course toinclude biomasspower generation,
ocean energy such as wave power and ocean current, and the
like.

[0088]

The rapid charging power supply system 10 may be provided

next to an existing gas station, or may be the configuration
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provided for a mobile phone base station having a
large-capacity storage battery for back-up provided for the
occurrence of electric power failure. In addition, the rapid
charging power supply system 10 is also capable of performing
rapid charging on a vehicle and a ship respectively at the
same location as shown in Figure 11. Thus, when applied to
a fishing port or the like, a single stationary rapid charger
11 can be used to performrapid chargingon anelectricvehicle
for transporting f£ish and shellfish and an electric-motored
fishing boat. Further, the present invention is applicable
for rapid charging of plug-in hybrid vehicles (PHV), each
of which is equipped with an engine and a motor and is capable
of running only with the engine or motor, in addition to
pure electric vehicles which run only with a motor.

[Reference Signs List]

[0089]

1 commercial AC power supply (power supply)

5 wind power generator (power supply)

6 solar cell (power supply)

7 fuel cell (power supply)

10 rapid charging power supply system

11 stationary rapid charger

11lm power supply switching means

iz power feeding control means

15 first electric storage means (stationary

electric storage means)

20A first charging circuit
20B second charging circuit
21 charging terminal

23 operation section

26 display section

30 opening/closing means

31 switch
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switch control section

charging plug

vehicle (first electric moving body)
vehicle (second electric moving body)
cooling unit

thermoelectric cooling device
charging connector

rapid-charging control means

power control section

charging control unit

temperature control unit

charging information processing section

second electric storage means (on-vehicle

electric storage means of the first electric moving body)

85c¢

second electric storage means (on-vehicle

electric storage means of the second electric moving body)

93

100
120
121

capacity determining means

ship {second electric moving body)
power supply switch

inverter
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[Claims]

[Claim 1]

A rapid charging power supply system cépable of supplying
electric power for rapid charging to each of a first electric
moving body equipped with a rapid-charging control means,
and a second electric moving body which is not equipped with
the rapid-charging control means, wherein the rapid charging
power supply system comprising:

astationaryrapidcharger forcontrollingelectricpower
supplied from a power source to be DC power having a voltage
and a current optimum for rapid charging of an on-vehicle
electric storage means equipped in the second electricmoving
body:

a power supply switching means for supplying the DC power
from the stationary rapid charger through switching of either
a first charging circuit for supplying the DC power to the
first electric moving body or a second charging circuit for
supplying the DC power to the second electric moving body:

a stationary electric storage means connectable with
the stationary rapid charger side through the power supply
switching means, the stationary electric storage means being
charged with the DC power supplied from the stationary rapid
charger to the first charging circuit side through the power
supply switching means, and being capable of at least storing
the DC power to be directly sent to the first electric moving
body, except for during the charging of the on-vehicle
electric storage means of the second electric moving body:
and

a power feeding control means provided between the power
supply switching means and the stationary electric storage
means, for discontinuing power feeding from the stationary
rapid charger to the stationaryelectric storage means during
charging of an on-vehicle electric storage means of the first
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electric moving body with the DC power output from the
stationary electric storage means.,

[Claim 2]

The rapid charging power supply system according to claim
1, whereinapartoftheelectricpowerstoredinthestationary
electric storage means is usable for rapid charging of the
on-vehicle electric storage means of the second electric
moving body through the stationary rapid charger.

[Claim 3]

The rapid charging power supply system according to claim
1, wherein the stationaryelectric storage means is connected
with an inverter for converting DC powexr to AC power and
supplying the converted AC power to a commercial electric
power system.

[Claim 4]

The rapid charging power supply system according to claim
1, wherein the stationary rapid charger is capable of
supplying DC power in which neither a voltage nor a current
iscontrolled forrapidcharging, tothe firstelectricmoving
body connected to the first charging circuit.

[Claim 5] '

The rapid charging power supply system according to claim
1,whereinthefirsteledtricmovingbodyhasapowerconverter
for converting AC power from a commercial AC power supply
or a non-contact power feeding means connected to the
stationary electric storage means side into DC power, and
the rapid-charging control means is connected with an output
side of the power converter.

[Claim 6]

The rapid charging power supply system according to claim
1, wherein the electric power input to the stationary rapid
charger is electric power generated by utilizing renewable

energy.



