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(57) ABSTRACT

An electric vehicle includes a switching unit which is capable
of performing switching between a permission state in which
an electric motor is permitted to operate and an inhibiting
state in which the electric motor is inhibited from operating.
An assembling management system of the electric vehicle
includes an information obtaining section which obtains set
information set in a vehicle body or a battery and transmits the
obtained set information to a determiner section which deter-
mines whether or not the electric motor is permitted to operate
based on the set information, and an output section which
receives a result of determination from the determiner sec-
tion, and outputs an electric signal indicating which of a
permission state and an inhibiting state should be set in the
switching unit.
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ASSEMBLING MANAGEMENT SYSTEM OF
ELECTRIC VEHICLE AND ASSEMBLING
METHOD OF ELECTRIC VEHICLE

TECHNICAL FIELD

[0001] Thepresent invention relates to an electric vehicleto
which a battery is mounted, a management system for assem-
bling the electric vehicle, and an assembling method of the
electric vehicle.

BACKGROUND ART

[0002] An electric vehicle includes an electric motor for
rotating wheels, and is required to incorporate a battery as an
electric power supply for the electric motor.

CITATION LIST

Patent Literature

[0003] Patent Literature 1: Japanese Laid-Open Patent
Application Publication No. 2003-127941
SUMMARY OF INVENTION
Technical Problem

[0004] Inthe electric vehicle, in cases such as a case where
the battery is degraded (deteriorated), only the battery may be
replaced. In that case, an unfavorable combination of a bat-
tery and a vehicle body may be assembled into a finished
vehicle. Such a possibility is required to be reduced as much
as possible. On the other hand, essential security components
(e.g., brakes, lamps, and meters) of the vehicle are tested and
their conditions are confirmed, when they are shipped. It is
necessary that the battery be replaceable while maintaining
this confirmation state.

[0005] An object of the present invention is to prevent a
situation in which an unfavorable battery or vehicle body is
assembled into an electric vehicle as a finished vehicle made
by mounting the battery to the vehicle body.

Solution to Problem

[0006] According to the present invention, there is provided
an assembling management system of an electric vehicle, for
managing assembling of the electric vehicle in which a bat-
tery as an electric power supply for an electric motor which
generates a driving power transmitted to wheels is removably
mounted to a vehicle body including a frame, the wheels, and
the electric motor, wherein the electric vehicle includes a
switching unit configured to perform switching between a
permission state in which the electric motor is permitted to
operate and an inhibiting state in which the electric motor is
inhibited from operating, in a state in which the battery is
mechanically connected to the vehicle body; the assembling
management system comprising: an information obtaining
section which obtains set information set in the vehicle body
or the battery and transmits the obtained set information to a
determiner section which determines whether or not the elec-
tric motor is permitted to operate based on the set informa-
tion, when the battery is mounted to the vehicle body; and an
output section which receives a result of determination from
the determiner section, and outputs an electric signal indicat-
ing which of the permission state and the inhibiting state
should be set in the switching unit, wherein the set informa-
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tion is stored in the electric vehicle, the information obtaining
section is communicatively connected to the electric vehicle
and obtains the stored set information from the electric
vehicle, and the output section is communicatively connected
to the electric vehicle, and outputs the electric signal to the
switching unit of the electric vehicle.

[0007] In accordance with this configuration, it is deter-
mined whether the permission state or the inhibiting state
should be set in the switching unit, based on the set informa-
tion stored in the electric vehicle. Therefore, if an unfavorable
battery or vehicle body is used, the electric signal indicating
that the inhibiting state should be set in the switching unit, is
output, to inhibit the operation of the electric motor. In the
inhibiting state, the electric vehicle cannot move with a driv-
ing power generated in the electric motor, even in a state in
which the battery is mounted to the vehicle body. This makes
it possible to prevent a situation in which the electric vehicle
including the unfavorable battery or vehicle body is provided
to a customer.

[0008] The switching unit may be configured to perform
switching to select connection or disconnection of an electric
circuit between the battery and the electric motor.

[0009] The set information may include degradation indi-
cator information relating to degradation of the vehicle body
or the battery.

[0010] Thedegradationindicator information of the battery
may include state history information of the battery obtained
regularly during storage of the battery, and the state history
information may be obtained irrespective of whether or not
the battery is mounted to the vehicle body.

[0011] The set information of the battery may be stored in
a battery memory unit mounted in the battery.

[0012] Input/output data of the information obtaining sec-
tion and input/output data of the output section may be stored
in a centralized memory unit, when the battery is mounted to
the vehicle body.

[0013] According to the present invention, there is provided
an electric vehicle in which a battery as an electric power
supply for an electric motor which generates a driving power
transmitted to wheels is removably mounted to a vehicle body
including a frame, the wheels, and the electric motor, the
electric vehicle comprising a switching unit which is initially
set to limit an operation of the electric motor and performs
switching to terminate limitation of the operation of the elec-
tric motor in response to an electric signal provided by an
authentication device which is provided outside the electric
vehicle and detachably connected to the electric vehicle.
[0014] Inaccordance with this configuration, the limitation
of'the operation ofthe electric motor is cancelled based on the
electric signal from the authentication device. Because of
this, if the unfavorable battery and the unfavorable vehicle
body are assembled into an electric vehicle, an initial setting
cannot be cancelled, so the electric vehicle cannot move with
the driving power generated in the electric motor. Therefore,
even though a correct battery is removably mounted to the
vehicle body, it becomes possible to prevent a situation in
which an unfavorable battery or vehicle body is assembled
into the electric vehicle as the finished vehicle made by
mounting the battery to the vehicle body.

[0015] According to the present invention, there is provided
anassembling method of an electric vehicle in which a battery
as an electric power supply for an electric motor which gen-
erates a driving power transmitted to wheels is removably
mounted to a vehicle body including a frame, the wheels, and



US 2015/0251540 Al

the electric motor, the method comprising the steps of: deter-
mining whether or not the electric motor is permitted to
operate based on set information set in the vehicle body or the
battery, when the battery is mounted to the vehicle body; and
setting a permission state in which the electric motor is per-
mitted to operate in a state in which the battery is mounted to
the vehicle body, after it is determined that the electric motor
is permitted to operate, in the step of determining whether or
not the electric motor is permitted to operate. In this method,
as in the above configuration, it becomes possible to prevent
a situation in which an unfavorable battery or vehicle body is
assembled into an electric vehicle as a finished vehicle made
by mounting the battery to the vehicle body.

Advantageous Effects of Invention

[0016] Inaccordance with the presentinvention, it becomes
possible to prevent a situation in which an unfavorable battery
or vehicle body is assembled into an electric vehicle as the
finished vehicle made by mounting the battery to the vehicle
body.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIG.1 is aright side view of an electric motorcycle
according to an embodiment.

[0018] FIG. 2 is an exploded perspective view of the elec-
tric motorcycle of FIG. 1.

[0019] FIG. 3 is a block diagram showing the electric con-
figuration of the electric motorcycle of FIG. 1.

[0020] FIG.4 is aflowchart showing an assembling method
and assembling management method of the electric motor-
cycle of FIG. 1.

[0021] FIG.5isablock diagram showing the configuration
of an assembling management system which determines
whether or not a battery unit is permitted to be mounted to a
vehicle body in a battery mounting step of FIG. 4.

DESCRIPTION OF EMBODIMENTS

[0022] Hereinafter, the embodiment of the present inven-
tion will be described with reference to the accompanying
drawings. Hereinafter, the stated directions are referenced
from the perspective of a rider riding an electric motorcycle
which is an example of an electric vehicle. A vehicle length
direction corresponds to a forward and rearward direction,
and a vehicle width direction corresponds to a rightward and
leftward direction.

[0023] FIG.1 is aright side view of an electric motorcycle
1 according to the embodiment. FIG. 2 is an exploded per-
spective view of the electric motorcycle 1 of FIG. 1. As shown
in FIGS. 1 and 2, the electric motorcycle 1 includes a vehicle
body 2 and a battery unit 3. The battery unit 3 is removably
mounted to the vehicle body 2. The battery unit 3 is smaller in
size than the vehicle body 2. Specifically, the dimension of the
battery unit 2 in the forward and rearward direction, the
dimension of the battery unit 2 in a vertical direction, and the
dimension of the battery unit 2 in the rightward and leftward
direction, are smaller than the dimension of the vehicle body
2 in the forward and rearward direction, the dimension of the
vehicle body 2 in the vertical direction, and the dimension of
the vehicle body 2 in the rightward and leftward direction,
respectively.

[0024] As shown in FIG. 1, the vehicle body 2 includes a
vehicle body frame 11, wheels, and an electric motor 12 for
generating a driving power transmitted to the wheels to move
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the vehicle body 2. In the present embodiment, the wheels
include one front wheel 13 which is a driven wheel and a
steering wheel, and one rear wheel 14 which is a drive wheel.
A driving power generated in the electric motor 12 is trans-
mitted to the rear wheel 14 via a driving power transmission
mechanism 15. The driving power transmission mechanism
15 includes a transmission 15a which changes the speed of
the rotation of the electric motor 12, and a mechanism 155
(e.g., chain transmission mechanism, belt transmission
mechanism, and others) which transmits the rotational power
output from the transmission 15q to the axle of the rear wheel
3. The electric motor 12 and the transmission 154 are stored in
a motor unit case 16.

[0025] The vehicle body frame 11 includes a head pipe 17,
a main frame 18, a seat frame 19, and a sub-frame 20. The
head pipe 17 supports a steering shaft 21 such that the steering
shaft 21 is rotatable. In the present embodiment, the main
frame 18 extends downward from the head pipe 17, is bent
and then extends rearward. A seat frame 19 supports a seat 22
on which the rider and a passenger are seated. In the present
embodiment, for example, the motor unit case 16 constitutes
a portion of the vehicle body frame 11, the main frame 18 is
coupled at its rear end portion to the lower front portion of the
motor unit case 16, a swing arm 23 is pivotally mounted to the
motor unit case 16, and the seat frame 19 extends rearward
from the upper portion of the motor unit case 16.

[0026] The vehicle body 2 includes electric components
(e.g., instrument panel, controller, lamps such as head lamp
and brake lamp) activated at lower voltages than the electric
motor 12 is, and a low-voltage battery 24 as an electric power
supply for the electric components. The low-voltage battery
24 is separated from the battery unit 3. The vehicle body 2
includes an inverter 25 which converts DC power discharged
from the battery unit 3 into AC power, and a vehicle control
unit 26 which controls the switching operation of the inverter
25. The electric motor 12 operates with the AC power sup-
plied from the inverter 25 to generate the driving power for
moving the vehicle body 2. The vehicle control unit 26 con-
trols the inverter 25 in response to the rider’s request and
vehicle states, such as the operation amount of an accelerator
member operated by the rider, the rotational speed of the
electric motor 12, or the state of battery 61, to thereby control
the operation of the electric motor 12 so that driving control
corresponding to the rider’s request and the vehicle state can
be performed. To realize such driving control, the vehicle
body 2 includes a plurality of sensors which detect the rider’s
request and the vehicle state.

[0027] Although inthe present embodiment, the motor unit
case 16 constitutes a portion of the vehicle body frame 11, the
motor unit case 16 may be separate from the vehicle body
frame 11. For example, the main frame 16, the seat frame 19
and the swing arm 23 may be joined to a pivot bracket, and the
motor unit case 16 may be mounted to the pivot bracket. Inthe
present embodiment, the low-voltage battery 24 may be
mounted to the front portion of the motor unit case 16, the
inverter 25 is mounted to the seat frame 19, and the vehicle
control unit 26 is mounted to the head pipe 17. The mounting
structure and layout of these devices may be modified. Other
mounting structures and layouts of these devices 24 to 26 may
be used so long as the devices 24 to 26 are separate from the
battery unit 3 and constitute the vehicle body 2.

[0028] The vehicle body 2 has a storage space 2a for storing
the battery unit 3, between the front wheel 13 and the rear
wheel 14. More specifically, the storage space 2a is provided
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rearward relative to the head pipe 17 and forward relative to
the motor unit case 16. In the present embodiment, for
example, the battery unit 3 (battery unit case 62) is mounted
onto a portion of the main frame 18 which portion extends in
the vehicle length direction.

[0029] The sub-frame 20 includes right and left upper
frames 27. The upper frames 27 extend in the vehicle length
direction in locations which are outward in the vehicle width
direction relative to the battery unit 3 mounted onto the main
frame 18, and define the outer edge of the storage space 4q, in
the vehicle width direction. This allows the sub-frame 20 to
protect the battery unit 3 in the vehicle width direction. A side
cowling (not shown) covers a portion of the side surface of the
battery unit 3, which portion is below the sub-frame 20, from
outside in the vehicle width direction, and an upper cover 29
(see FIG. 1) covers the battery unit 3 from above. In this way,
the battery unit 3 is protected from outside by the side cowling
and the upper cover 29.

[0030] As shown in FIG. 2, the sub-frame 20 is detachably
joined to the remaining portion of the vehicle body frame 11
by using, for example, fastening members (not shown) such
as bolts. Specifically, the right and left upper frames 27 are
detachably joined at their front end portions to the main frame
18 and detachably joined at their rear end portions to the
upper portion of the motor unit case 16. Alternatively, the
front end portions of the right and left upper frames 27 may be
joined to the head pipe 17. Therefore, by detaching the sub-
frame 20 from the remaining portion of the vehicle body
frame 11, when the battery unit 3 is mounted to the vehicle
body, the storage space 2a can be widely opened in the vehicle
width direction and in an upward direction. This makes it
possible to easily carry out a mounting operation.

[0031] Although in the present embodiment, the right and
left upper frames 27 are unitarily detachably joined to the
remaining portion of the vehicle body frame 11 in the vehicle
width direction, via a cross frame 28, one of the right and left
upper frames 27 may be integrated with the head pipe 17. In
this case, also, one side in the vehicle width direction can be
widely opened, when the battery unit 3 is mounted to the
vehicle body 2. This also makes it possible to easily carry out
a mounting operation. Although in the present embodiment,
the main frame 18 has a portion extending in the vehicle
length direction in a relatively low location, and the bottom
portion of the battery unit 3 is mounted to the portion extend-
ing in the vehicle length direction, the battery unit 3 may be
mounted to the right and left upper frames 27. In this case, at
least the portion extending in the vehicle length direction,
may be omitted from the main frame 18. In addition, in this
case, the battery unit 3 may contain a cross member coupling
the battery unit 3 to the right and left upper frames 27 at
fastened positions, in the vehicle width direction. This allows
the battery unit 3 to reinforce the vehicle body frame 11.
[0032] The battery unit 3 includes a battery 61 as an electric
power supply for the electric motor 12, and a battery unit case
62 for storing the battery 61. The battery 61 is able to store the
DC power. The battery unit case 62 includes a battery storage
section 63 for storing the battery 61, and an electric compo-
nent storage section 64 for storing the electric components
which are different from the battery 61. The electric compo-
nent storage section 64 is placed on the upper portion of the
battery storage section 63. The battery unit 3 includes a charg-
ing connector 65 used to charge the battery 61. In the present
embodiment, for example, the charging connector 65 is
placed on the upper portion of the battery storage section 63
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and rearward relative to the electric component storage sec-
tion 64. Since the charging connector 65 is mounted outside
the battery unit case 62, the charging connector 65 is easily
accessible and a charging operation can be carried out easily,
in a case where the battery unit 3 is independent of the vehicle
body 2.

[0033] FIG. 3 is a block diagram showing the electric con-
figuration of the electric motorcycle 1 of FIG. 1. As shown in
FIG. 3, the vehicle body 2 includes the electric motor 12, the
rear wheel 14, the driving power transmission mechanism 15,
the inverter 25, and the vehicle control unit 26, as described
above. The inverter 25 is mechanically and electrically con-
nected to a vehicle body power supply connector 32 via a wire
31 through which a DC current flows. The battery 61
includes, for example, series connection of a plurality of
battery cells 61a, which can make the voltage of the whole
battery 61 become a high-voltage which is suitable for acti-
vation of the electric motor 12. The battery cells 61a are a
secondary battery which can be charged and discharged
repeatedly, and for example, lithium ion battery. The battery
61 is more likely to be degraded than the low-voltage battery
24 is, due to the influence of a storage environment. The
battery 61 is connected to a battery power supply connector
72 via awire 71. The connectors 32, 72 are mechanically and
electrically connected to each other and thereby the battery 61
is electrically connected to the inverter 25.

[0034] The battery 61 is connected to the charging connec-
tor 65 via the wire 71 and a wire 73 connected to the wire 71.
The charging connector 65 is connectable to an outside charg-
ing connector 92 connected to an outside electric power sup-
ply 91. When the charging connector 65 is connected to the
outside charging connector 92, the battery 61 can be charged
with the electric power supplied from the outside electric
power supply 91. The charging connector 65 may be used in
a charging operation for preventing the degradation of the
quality of the battery for a period during which the battery
unit 3 detached from the vehicle body 2 is stored, as will be
described later.

[0035] The battery unit 3 includes cell monitoring units 74
corresponding to the plurality of battery cells 61a, respec-
tively, which are all stored in the battery unit case 62. The cell
monitoring units 74 monitor the temperatures and the SOCs
of the corresponding battery cells 614, respectively. The bat-
tery unit 3 includes a battery monitoring unit 75 which is
communicatively connected to the cell monitoring units 74
and monitors the states of the battery 61 (e.g., the SOC and
temperature of the battery 61). The battery monitoring unit 75
is also stored in the battery unit case 62.

[0036] The vehicle body 2 is provided with an input con-
nector 34 which is electrically connected to the low-voltage
battery 24. The battery unit 3 includes an output connector 77
connected to the battery 61 via the wire 71 and a wire 76
connected to the wire 71, and a voltage decrease circuit 78
which is provided on the wire 76 and decreases the voltage of
the battery 61. In a state in which the connectors 34 and 77 are
mechanically and electrically connected to each other, the
voltage decrease circuit 78 decreases the voltage of the elec-
tric power stored in the battery 61, and the low-voltage battery
24 can be charged with this electric power.

[0037] The voltage decrease circuit 78 is connected to the
battery monitoring unit 75 via the wire 76 and a wire 79
connected to the wire 76. Even when the battery monitoring
unit 75 is an electric component activated at a lower voltage
than the electric motor 12 is, the battery monitoring unit 75
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can operate with the electric power supplied from the battery
61. Specifically, even in a state in which the battery unit 3 is
not mounted to the vehicle body 2 and the battery monitoring
unit 75 is electrically isolated from the low-voltage battery
24, the battery monitoring unit 75 can operate.

[0038] The battery monitoring unit 75 is a controller pro-
vided in the battery unit 3 and is able to estimate the SOC of
the battery 61 or determine whether or not a failure has
occurred in each of the battery cells 61a, based on the infor-
mation received from the corresponding cell monitoring unit
74. The battery monitoring unit 75 includes a memory and a
CPU (central processing unit), which can execute the above
processing, and store programs used to execute the above
processing.

[0039] The battery monitoring unit 75 is communicatively
connected to the vehicle control unit 26. The battery moni-
toring unit 75 is communicatively connected to a battery
communication connector 80. The vehicle control unit 26 is
communicatively connected to a vehicle body communica-
tion connector 35. In a state in which the connectors 35, 80 are
mechanically and electrically connected to each other, the
information can be bidirectionally transmitted between the
battery monitoring unit 75 and the vehicle control unit 26.

[0040] The battery monitoring unit 75 is able to control, for
example, the operation of the electric components of the
battery unit 3, as well as monitoring of the state of the battery
61. The battery monitoring unit 75 may control opening or
closing of relays provided on the battery unit 3. The relays
include relays 81a, 815 for opening or closing the wire 71,
relays 82a, 825 for opening or closing the wire 73, relays 83a,
835 for opening or closing a portion of the wire 76 which
portion is closer to the battery 61 than the voltage decrease
circuit 78 is, relays 84a, 845 for opening or closing a portion
of'the wire 76 which portion is closer to the connector 77 than
the connection point of the wire 76 with the wire 79 is, and
relays 85a, 856 for opening or closing the wire 79. For
example, the battery monitoring unit 75 may open the relays
81a, 815 and close the relays 82a, 825, 83a, 835 during the
charging in the state in which the battery unit 3 is mounted to
the vehicle body 2.

[0041] The vehicle control unit 26 is communicatively con-
nected to the sensors which detect the rider’s requests and
vehicle states. The vehicle states include the state of the
battery 61. In this case, the sensors include the battery moni-
toring unit 75 and the cell monitoring units 74 connected to
the battery monitoring unit 75. The vehicle control unit 26 is
communicatively connected to the inverter 25 via a commu-
nication means such as CAN (controller area network), etc.
The vehicle control unit 26 controls the switching operation
of the inverter 25 based on the signals received from the
sensors and controls the operation of the electric motor 12 via
the control of the inverter 25.

[0042] In the electric motorcycle 1 including the vehicle
body 2 and the battery unit 3 configured as described above,
the vehicle body 2 and the battery unit 3 are initially sepa-
rately manufactured, the battery unit 3 is accommodated into
the storage space 2a of the vehicle body 2, the connectors 72,
77, 80 mounted to the battery unit 3 are mechanically and
electrically connected to the corresponding connectors 32,
34, 35 mounted to the vehicle body 2, respectively. After that,
the side cowling (not shown), the upper cover 29, and the like
are mounted to the vehicle body 2. Thereby, the electric
motorcycle 1 is completed.
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[0043] The electric motorcycle 1 includes the vehicle body
2 including the wheels 13, 14, and the electric motor 12 which
rotates the wheels 13, 14, and a battery pack (corresponding
to the battery unit 3 as described above) mounted to the
vehicle body 2. The vehicle body 2 includes a vehicle body
power supply connector 32 for supplying the electric power to
the electric motor 12, and the vehicle control unit 26 which
controls the electric motor 12, and can drive with the electric
power supplied from the vehicle body power supply connec-
tor 32 to the electric motor 12. The battery pack includes a
casing (corresponding to the above battery unit case 62)
which is removably mounted to the vehicle body 2, and the
battery 61 which is stored in the casing and serves as the
electric power supply for the electric motor 12. The battery
pack further includes a driving power supply connector (cor-
responding to the above battery power supply connector 72),
a storage charging connector (corresponding to the above
charging connector 65), and the battery monitoring unit 75.
The driving power supply connector is mounted to the casing,
electrically connected to the battery 61 and electrically con-
nected to the vehicle body power supply connector 32 in a
state in which the casing is mounted to the vehicle body 2. The
storage charging connector is mounted to the casing and
placed at a location which is different from the location of the
driving power supply connector, electrically connected to the
battery 61 and electrically connected to the outside electric
power supply 91. The battery monitoring unit 75 is stored in
the casing and configured to monitor the state of the battery
61.

[0044] In accordance with this configuration, even in the
state in which the battery pack is detached from the vehicle
body 2, the outside electric power supply (e.g., power supply
unit 101 as will be described later) is connected to the vehicle
body power supply connector 32 to supply the electric power
to the electric motor 12, thereby allowing the vehicle body 2
to drive. Therefore, even in the state in which the battery pack
is detached from the vehicle body 2, bench check of driving
can be conducted in a state in which the vehicle control unit 26
is operated. The storage charging connector is mounted to the
casing, and the battery monitoring unit 75 is stored in the
casing. By using the connector and the unit, a charging/
discharging test of the battery 61 can be conducted in the state
in which the battery 61 is stored in the battery pack.

[0045] During the stock, the battery pack and the vehicle
body 2 can be stored (kept in place) independently of each
other. By connecting the outside electric power supply 91 to
the storage charging connector, the battery 61 can be charged
even in the state in which the battery pack is detached from the
vehicle body 2. Since the charging operation can be per-
formed for the single battery pack without relation to the
vehicle body 2, the stock management of the battery pack can
be easily performed.

[0046] The storage charging connector is used to charge the
battery 61 during a stock period. By comparison, the driving
power supply connector is used to supply the electric power
from the battery 61 to the electric motor 12 in the state in
which the battery pack is mounted to the vehicle body 2. Since
the storage charging connector and the driving power supply
connector are individually prepared and placed at different
locations, these connectors can be placed to be suitable for the
storage state of the battery pack and the state of mounting of
the battery pack to the vehicle body 2, respectively. For
example, the storage charging connector can be placed at a
location where the storage charging connector is easily acces-
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sible during the storage of the battery pack, while the driving
power supply connector can be placed at a location where the
driving power supply connector is easily connected to the
vehicle body power supply connector in the state in which the
battery pack is mounted to the vehicle body. This makes it
possible to easily perform the stock management (control)
and easily mount the battery pack to the vehicle body 2.
[0047] The storage charging connector may be placed such
that it is electrically connectable to the outside electric power
supply 91 in the state in which the casing is mounted to the
vehicle body 2. In accordance with this configuration, the
storage charging connector can be used as the connector for
charging the battery 61 in the state in which the battery pack
is mounted to the vehicle body 2 (assembled state of vehicle).
[0048] The vehicle body 2 includes vehicle body electric
components which operate at a voltage which is lower than
the activation voltage of the electric motor 12, while the
battery pack includes pack electric components which are
mounted to the casing and operate at a voltage which is lower
than the activation voltage of the electric motor 12. The
vehicle body 2 may include the vehicle body input connector
34 for supplying the electric power to the vehicle body elec-
tric components. In this configuration, in the state in which
the battery pack is detached from the vehicle body 2, the
bench check of driving can be conducted by connecting the
(low-voltage) outside electric power supply to the vehicle
body input connector and supplying the electric power to the
vehicle body electric components. Therefore, in a case where
bench check of driving is conducted even in the state in which
the battery pack is detached from the vehicle body 2, the
operation of the vehicle body electric components can be
confirmed. Further, the battery pack may include a pack input
connector (detail is not shown) for supplying the electric
power to the pack electric components. In this configuration,
even in the state in which the battery pack is detached from the
vehicle body 2, the operation of the pack electric components
can be confirmed, the charging/discharging test of the battery
61 can be conducted, and maintenance charging can be per-
formed, by connecting the (low-voltage) outside electric
power supply to the pack input connector in the same manner.
[0049] The battery pack may include the voltage decrease
circuit 78 which is connected to the battery 61 and decreases
the voltage of the battery 61, and an output connector 77
which is electrically connected to the vehicle body input
connector and can supply the electric power with the voltage
decreased by the voltage decrease circuit 78 to the vehicle
body input connector in the state in which the casing is
mounted to the vehicle body 2. In accordance with this con-
figuration, even in the state in which the battery pack is
detached from the vehicle body 2, the operation of the voltage
decrease circuit 78 can be confirmed by connecting an outside
detector to the output connector 77.

[0050] In the state in which the casing is mounted to the
vehicle body 2, the output connector 77 may be close to the
vehicle body input connector 34, and at least one of the output
connector 77 and the vehicle body input connector 34 may be
connected to its body side via a flexible cable. In accordance
with this configuration, at least one ofthe output connector 77
and the vehicle body input connector 34 is connected to its
body side (components of the battery pack for the output
connector 77 and components of the vehicle body 2 for the
vehicle body input connector 34) via the cable. This makes it
possible to easily mount and detach these connectors without
increasing the accuracy with which the battery pack is
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mounted to the vehicle body 2. Since the output connector 77
is close to the vehicle body input connector 34, the cable
connected to at least one of the output connector 77 and the
vehicle body input connector 34 can be reduced in length.
[0051] In the state in which the casing is mounted to the
vehicle body 2, the driving power supply connector may be
close to the vehicle body power supply connector 32 and at
least one of the driving power supply connector and the
vehicle body power supply connector 32 may be connected to
its body side via a flexible cable. In accordance with this
configuration, at least one of the driving power supply con-
nector and the vehicle body power supply connector 32 is
connected to its body side (components of the battery pack for
the driving power supply connector and components of the
vehicle body 2 for the vehicle body power supply connector
32) via the cable. This makes it possible to easily mount and
detach these connectors without increasing the accuracy with
which the battery pack is mounted to the vehicle body 2. Since
the driving power supply connector is close to the vehicle
body power supply connector 32, the cable connected to at
least one of the driving power supply connector and the
vehicle body power supply connector 32 can be reduced in
length.

[0052] The vehicle body 2 may have a pack storage space
(corresponding to the above storage space 2a) for storing the
battery pack. A region which is a sum of the pack storage
space and a space located above the pack storage space may
be increased in dimension in the forward and rearward direc-
tion, as it extends in an upward direction. In accordance with
this configuration, by moving the battery pack with respect to
the vehicle body 2 in the vertical direction, the battery pack
can be inserted into the pack storage space or pulled out of the
pack storage space without interfering with the vehicle body
2

[0053] Although in the above described embodiment, the
steering system is a front fork type, a steering system of a
different type may be applied to the vehicle body 2. For
example, the vehicle body 2 may include the vehicle body
frame 11, the front wheel 13, a front wheel support arm which
extends forward from the vehicle body frame 11 and supports
the front wheel 13 such that the arm is angularly displaceable
around a front wheel pivot shaft, and a handle which is rotat-
able around a steering rotary shaft (corresponding to the
above steering shaft 21), and the steering rotary shaft may be
away in a forward direction from a caster axis as the steering
rotary shaft extends in an upward direction from an intersec-
tion of the steering rotary shaft and the caster axis. In accor-
dance with this configuration, the handle is placed in a loca-
tion which is as forward as possible, and a portion of the space
below the handle, which portion is hidden by the handle when
viewed from above, can be reduced. This makes it possible to
increase the size of the battery pack in the forward and rear-
ward direction, and easily mount and detach the battery pack.
[0054] As described above, the vehicle body 2 includes the
vehicle body power supply connector 32 for supplying the
electric power to the electric motor 12, and the vehicle control
unit 26 which controls the inverter 25 and hence the electric
motor 12. Therefore, by connecting the electric power supply
which is similar to the battery 61 to the vehicle body power
supply connector 32, the electric motor 12 can be activated
even in the state in which the battery unit 3 is detached from
the vehicle body 2. Even in the state in which the battery unit
3 is not mounted to the vehicle body 2, the vehicle body 2 can
drive standing on the ground such that only the front and rear
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wheels 13, 14 are grounded, by activating the electric motor
12. Therefore, in the present embodiment, the bench check of
driving of the vehicle body 2 can be conducted in the state in
which the battery unit 3 is detached from the vehicle body 2.
Since the battery unit 3 includes the charging connector 65,
the battery 61 can be charged using the charging connector 65
in the state in which the battery unit 3 is detached from the
vehicle body 2. Therefore, for a period of time from when the
vehicle body 2 and the battery unit 3 are independently manu-
factured until a time just before the battery unit 3 is mounted
to the vehicle body 2 and the finished vehicle is handed over
to a customer (user), the vehicle body 2 and the battery unit 3
are allowed to be stored and transported in the state in which
the vehicle body 2 and the battery unit 3 are physically sepa-
rated from each other. Therefore, the stock management of
the electric motorcycle 1 (especially, battery unit 3) can be
easily carried out. Hereinafter, the exemplary assembling
method and assembling management method of the electric
motorcycle 1 which focus on this point, will be described.

[0055] FIG. 4 is a flowchart showing the assembling
method and assembling management method of the electric
motorcycle 1 (especially new motorcycle) of FIG. 1. As
shown in FIG. 4, to assemble the electric motorcycle 1 as the
finished vehicle, firstly, the vehicle body 2 is assembled in a
vehicle body assembling place 111 (vehicle body assembling
step). The assembled vehicle body 2 is moved in the state in
which the battery unit 3 is not mounted to the vehicle body 2,
and a vehicle body test is carried out in a vehicle body test
place 112 (vehicle body test step). In the vehicle body test, the
power supply unit 101 installed on the vehicle body test place
112 is connected to the electric motor 12. Specifically, a test
power supply connector (not shown) connected to the power
supply unit 101 is mechanically and electrically connected to
the vehicle body power supply connector 32 (see FIG. 3), and
thereby the power supply unit 101 allows the electric motor
12 to be activated. Since the low-voltage battery 24 (see FIG.
3) is mounted to the vehicle body 2 before the vehicle body
test, the vehicle control unit 26 (see FI1G. 3) can be activated.
Therefore, the inverter 25 (see FIG. 3) can perform the
switching operation, and the lamp system can operate.

[0056] The vehicle body test refers to a whole test of the
components relating to driving such as an operation system of
the rider, a driving system, and a lamp system. The vehicle
body test includes, for example, confirmation of the state of
the driving power transmission from the electric motor 12 to
the wheels 13, 14. Typically, the wheels 13, 14 are put on a test
table 102 and the drive wheel 14 is rotated so that the vehicle
body 2 is caused to drive in a pseudo-manner on the test table
102 without moving the vehicle body 2 with respect to the
ground. In this way, the driving power transmission state is
confirmed. After the vehicle body test is finished, the power
supply unit 101 is detached from the vehicle body 2.

[0057] A vehicle body manufacturing number is provided
to the vehicle body 2 which has passed the vehicle body test.
The vehicle body 2 is prepared as a shipping product so that
the vehicle body 2 will be combined with the battery unit 3.
The vehicle body 2 is moved with hands or mechanically
transported from the vehicle body test place 112 to a mount-
ing place 110 (vehicle body preparation step, vehicle body
transportation step). In the present embodiment, an operator
can move the vehicle body 2 with hands while steering the
steering handle, and can change the moving direction of the
vehicle body 2. As should be understood, the assembling
method and assembling management method of the present
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embodiment are effectively applied to a vehicle including the
vehicle body 2 which can be moved with hands while grip-
ping the steering handle.

[0058] Ina flow which is different from the manufacturing
and test of the vehicle body 2, the battery unit 3 is assembled
in a battery assembling place 161 (battery assembling step).
The assembled battery unit 3 is moved in the state in which the
battery unit 3 is not mounted to the vehicle body 2, and its
quality is tested in a battery test place 162 (battery test step).
The battery test place 162 may be the same as the battery
assembling place 161.

[0059] In the quality test, the electric configuration of the
battery unit 3 is mainly tested. The quality test may include,
for example, a test for checking whether or not the cell moni-
toring units 74 and the battery monitoring unit 75 operate
correctly, a test for checking whether or not the relays operate
correctly, a test for checking whether or not the battery 61 is
charged correctly when the outside electric power supply 151
is connected to the charging connector 65, a test for checking
whether or not the battery 61 is discharged correctly, when the
electric motor or similar electric load 152 is connected to the
battery power supply connector 72, etc.

[0060] A battery manufacturing number is provided to the
battery unit 3 which has passed the quality test. The battery
unit 3 is prepared as a shipping product so that the battery unit
3 will be combined with the vehicle body 2. The battery unit
3 is transported from the battery test place 162 to the mount-
ing place 110 (battery preparation step, battery transportation
step).

[0061] The vehicle body 2 having been prepared and trans-
ported meets the battery unit 3 having been prepared and
transported separately from the vehicle body 2, in the mount-
ing place 110. Prior to the hand-over of the electric motor-
cycle 1 to the customer (purchaser), the battery unit 3 is
mounted to the vehicle body 2 in the mounting place 110
(battery mounting step).

[0062] The vehicle body assembling place 111 and the
vehicle body test place 112 are typically, a manufacturing
factory of the vehicle body 2. The battery assembling place
161 and the battery test place 162 are typically, a manufac-
turing factory of the battery unit 3. In other words, typically,
vehicle body sites 111, 112 which are the vehicle body assem-
bling place 111 and the vehicle body test place 112, respec-
tively, are managed by a manufacturer of the vehicle body 2 or
belong to it. Typically, battery sites 161, 162 which are the
battery assembling place 161 and the battery test place 162,
respectively, are managed by a manufacturer of the battery
unit 3 or belong to it. The manufacturer of the vehicle body 2
and the manufacturer of the battery unit 3 may be the same or
different from each other.

[0063] The mounting place 110 is different geographically
from the assembling places 111, 161 and the test places 112,
162, and is, for example, a retailer of the electric motorcycle
1 as the finished vehicle. In other words, the mounting place
110 is managed by the retailer of the electric motorcycle 1 or
belongs to it. Note that the retailer of the vehicle provides test
and maintenance services. There are maintenance devices
used to mount the battery unit 3 on the vehicle body 2 in the
mounting place 110. The technique for the mounting opera-
tion can be easily learned in the mounting place 110. As
described above, in the electric motorcycle 1 according to the
present embodiment, the battery unit 3 can be mounted to the
vehicle body 2 which has passed the test, without conducting
an additional test. This can lessen an operation burden in the
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mounting place 110. In particular, in the present embodiment,
the finished vehicle is the electric motorcycle 1 which is an
exemplary straddle-type vehicle. The straddle-type vehicle
has the vehicle body 2 with a relatively small weight. There-
fore, the operator can move the vehicle body 2 with hands.
This also makes it possible to lessen an operation burden in
the mounting place 110. As a result, the above described
assembling method can be realized.

[0064] The vehicle body 2 is manufactured by line produc-
tion, while the battery unit 3 is manufactured by cell produc-
tion. In the line production of the vehicle body 2, in the course
of the transfer of the vehicle main body (vehicle body frame
11 and the like), the associated components and members are
sequentially mounted thereto. To this end, the vehicle body
assembling place 111 is required to have a relatively large size
to perform the vehicle body assembling step. In the mounting
operation, the associated components and members are
sequentially mounted with a mechanically relatively large
force using tools such as a torque wrench and a driver. By
comparison, in the cell production of the battery unit 3, the
associated components and members are sequentially
mounted to a battery body (battery unit case 62 and the like)
placed in a fixed position. For this reason, the battery assem-
bling step can be carried out even in the battery assembling
place 161 which is relatively narrow. However, in light of the
characteristics of the battery 61, the battery assembling place
161 is required to be subjected temperature control and insu-
lation control. In the assembling operation, the associated
components and members are mounted with a mechanically
relatively small force, by welding, or using tools such as a
driver.

[0065] Inthe presentembodiment, the battery unit 3 and the
vehicle body 2 are independently assembled in the different
assembling places 161, 111, respectively. Therefore, the bat-
tery unit 3 and the vehicle body 2 can be independently
assembled in factories which are suitable for the assembling.
The battery unit 3 and the vehicle body 2 which have been
independently assembled in the different assembling places
161, 111, respectively, get together in the mounting place 110
which is different from the assembling places 161, 111. Since
it is not necessary to move the battery unit 3 to the vehicle
body assembling place 111, a management operation burden
in the vehicle body assembling place 111 and the vehicle
body test place 112 can be lessened. Since the battery unit 3
can be transported to a location which is close to the location
where the vehicle is provided to the customer, in the state in
which the battery unit 3 is not mounted to the vehicle body 2,
the weight of the vehicle body 2 can be reduced during the
transportation of the vehicle body 2. As a result, cost for the
transportation of the vehicle body 2 can be reduced.

[0066] The vehicle body test is conducted in the state in
which the battery unit 3 is not mounted to the vehicle body 2.
As described above, the vehicle body test refers to the test for
the components relating to driving, i.e., the test for the com-
ponents directly associated with the driving, and therefore is
required to be conducted adequately. If the test is conducted
in the state in which the battery unit 3 is mounted to the
vehicle body 2, it cannot be clearly detected whether the
battery unit 3 has an abnormality or the vehicle body 2 has an
abnormality, when the tests are not passed. Research for a
cause of the abnormality becomes complicated. In the present
embodiment, since the vehicle body test is conducted in the
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state in which the vehicle body 2 is separated from the battery
unit 3, the problem associated with the failure of the test can
be easily addressed.

[0067] When a comparison is made between the vehicle
body 2 and the battery unit 3 mounted to the vehicle body 2,
the battery unit 3 which starts to be assembled after the
vehicle body 2 starts to be assembled is permitted to be
mounted to the vehicle body 2. This can suppress degradation
of the battery 61.

[0068] When providing plural kinds of vehicles, the manu-
facturer of the electric motorcycle 1 may prepare plural kinds
of'vehicle bodies 2 and a battery unit 3 common to these plural
kinds of vehicle bodies 2. This makes it possible to reduce a
period of time from when the battery unit 3 is assembled until
the battery unit 3 is mounted to the vehicle body 2, and hence
suppress degradation of the battery 61.

[0069] The battery assembling place 161 is distant from the
vehicle body assembling place 111 and the vehicle body test
place 112. The battery assembling place 161 may be closer to
the mounting place 110 than the vehicle body assembling
place 111 and the vehicle body test place 112 are. This makes
it possible to reduce the distance over which the battery unit
3 is moved, and hence easily suppress degradation of the
battery 61.

[0070] Ina case where the vehicle body 2 is transported by
a transportation unit such as a truck, ship or aircraft, the
vehicle body 2 is preferably transported by a transportation
unit which is different from that for transporting the battery
unit 3, in the state in which the battery unit 3 is not mounted
to the vehicle body 2. The transport unit for transporting the
battery unit may be configured such that the temperature of
the storage space thereof can be adjusted and/or its vibration
can be suppressed. The period of time of the movement of the
transport unit for transporting the battery unit is preferably
short. Or, the vehicle body 2 and the battery unit 3 may be
transported by the same transportation unit (large transporta-
tion unit such as ship). In that case, the vehicle body 2 and the
battery unit 3 are placed in separate storage spaces, respec-
tively, and the storage space for the battery unit 3 is preferably
managed in severer environmental conditions of a tempera-
ture, a vibration, a humidity, and the like.

[0071] Although the mounting place 110 is the retailer as
described above, the mounting place 110 is not limited to this.
The electric motorcycle 1 may be for rental in a case where the
electric motorcycle 1 is rented for a short period of time or
leased for a long period of time. The mounting place 110 may
be a rental retailer for the electric motorcycle 1. In this case,
also, the battery unit 3 can be mounted to the vehicle body 2
at a time which is as late as possible, and the advantages as
those provided by the retailer for the electric motorcycle 1 can
be achieved. When the electric motorcycle 1 is sent back from
the customer to a rental agent, the rental agent may detach the
battery unit 3 from the electric motorcycle 1, mount the bat-
tery unit 3 which is in stock and sufficiently charged by the
rental agent to the vehicle body 2 which is not provided with
the battery unit 3 to assemble the electric motorcycle 1 as a
finished vehicle, and rent the finished vehicle to another cus-
tomer. In the present embodiment, the test in mounting can be
easily conducted, and the rental business can be easily per-
formed. Only the battery unit 3 may be rented or leased. In
that case, also, similar advantages can be achieved.

[0072] The mounting place 110 may be set to a location
which is other than the location where the vehicle is provided
to the customer, like the retailer or the rental store. For
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example, the mounting place 110 may be a maintenance shop
which repairs or inspects the electric motorcycle 1. Inthe case
of the maintenance shop, if an abnormality of the battery unit
3 is detected, it may be considered that the battery unit 3 will
be newly mounted to the vehicle body 2. In the preset embodi-
ment, the test in mounting can be simplified, and test and
repair operations can be simplified. Or, the mounting place
110 may be a charging place. By newly mounting the battery
unit 3 charged in the charging place, to the vehicle body 2, the
test for resuming driving can be performed easily without
performing the charging operation. The mounting place 110
may be a wholesale store which sells the electric motorcycle
1 to the retailer, or may be a location where the vehicle body
2 and the battery unit 3 are in stock for wholesale.

[0073] The mounting place 110 is closer to the location
where the electric motorcycle 1 is provided to the customer
(destination from the perspective of the manufacturer) than
the test places 112, 162 are, or is the same as the test places
112,162. The mounting place 110 and the test places 112,162
may be located within the same country, or may be located to
be distant in different countries. In either case, there are a
transportation period and a stock period from when the
vehicle body 2 and the battery unit 3 are independently pre-
pared until the battery unit 3 is mounted to the vehicle body 2.
Hereinafter, the period of time from the preparation until the
mounting will be referred to as a stand-by period. The stand-
by period includes the transportation period and the stock
period.

[0074] For at least a portion of the stand-by period, the
vehicle body 2 and the battery unit 3 are stored at a stage
where they are not delivered to the mounting place 110 (stor-
age step), and the vehicle body 2 and the battery unit 3 are
sometimes transferred to the mounting place 110 (transfer
step) after the storage step. In the storage step, the vehicle
body 2 and the battery unit 3 are stored as, for example, stock
products. In the storage step, the vehicle body 2 is stored in a
vehicle body storage area 115, while the battery unit 3 is
stored in a battery storage room 165. In this way, the vehicle
body 2 and the battery unit 3 are transported separately and
stored separately, until they are transferred to the mounting
place 110. The battery storage room 165 may be located
within the place in which the vehicle body storage area 115 is
located, but is physically isolated from the vehicle body stor-
age area 115. Air-conditioning environment such as a tem-
perature and a humidity is adjusted within a specified air
conditioning range (e.g., temperature range) suitable for the
storage of the battery 61, using air-conditioning equipment,
orthe like. This can lessen degradation ofthe battery 61 in the
storage step. If an attempt is made to obtain such advantages
in the state in which the battery unit 3 is mounted to the
vehicle body 2, it becomes necessary to increase the capacity
of the battery storage room 165 under the air-conditioning
control is required to be increased to accommodate the
vehicle body 2. In the present embodiment, since the vehicle
body 2 is allowed to be stored under non-air-conditioning
control, the stock management of the electric motorcycle 1
can be performed more easily as compared to a case where the
vehicle body 2 is stored under the air conditioning control.

[0075] The battery 61 is naturally discharged even in a state
in which it is not used as the electric power supply, and
significantly degraded due to excess discharge. In view of
this, in the storage step of the battery unit 3, the battery 61 may
be re-charged or tested. For example, whenever a certain
period passes, the outside electric power supply 151 installed
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within the battery storage room 165 may be connected to the
charging connector 65 to charge the battery 61, for the pur-
pose of maintenance of the battery 61. This charging may be
carried out in a step which is just before the transfer step. Or,
the extent of the degradation of the battery 61 may be tested in
a step which is just before the transfer step. The battery 61
which cannot obtain a favorable test result does not proceed to
the transfer step, but may be returned to the battery assem-
bling place 161 to be maintained or replaced. Note that the
battery unit 3 may also be stored in a space under the tem-
perature control, in the transfer step. This can further suppress
degradation of the battery 61, and is advantageous in the case
where the mounting place 110 is physically distant from the
battery storage room 165.

[0076] The batteryunit 3 is not mounted to the vehicle body
2 until the battery unit 3 is delivered to the mounting place
110. Therefore, for the stand-by period that passes from when
the battery unit 3 has passed the quality test until it is actually
handed over to the customer, the quality control of the battery
unit 3 can be performed easily. In the battery mounting step,
the battery unit 3 which has been re-charged or could attain a
favorable test result in the storage step can be mounted to the
vehicle body 2. This can lessen a maintenance operation
burden of the battery 61 in the mounting place 110 and pro-
vide the customer with the electric motorcycle 1 of a high
quality, which is the advantage.

[0077] The vehicle body storage area 115 may be located
adjacently to the vehicle body test place 112. In a case where
the vehicle body 2 is handed over from the manufacturer to
the retailer or the like via the wholesale agent, the vehicle
body storage area 115 may be provided in a location which is
managed by the wholesale agent or belongs to the wholesale
agent. Or, the vehicle body storage area 115 may be provided
in a location which is managed by a logistics agent or belongs
to the logistics agent. Although only one vehicle body storage
area 115 is shown in FIG. 4, a plurality of vehicle body
storage areas 115 may be provided between the vehicle body
test place 112 and the mounting place 110. The same applies
to the battery storage room 165. In a case where a product
which was in a market and now is distributed as a used car,
away from the customer, it becomes necessary to mount only
anew battery unit in the used vehicle, or detach an old battery
unit and mount a used battery unit with less degradation. This
operation can be carried out in the mounting place 110.

[0078] In the case where the mounting place 110 and the
test places 112, 162 are located in different countries, the
vehicle body storage area 115 may be located within the same
country as the country where the test places 112, 162 are
located or within the same country as the country where the
mounting place 110 is located. The same applies to the battery
storage room 165. Especially, the battery storage room 165 is
preferably located within the same country as the country
where the mounting place 110 is located. This makes it pos-
sible to carry out the maintenance for the battery unit 3 in a
step which is just before the battery unit 3 is delivered to the
mounting place 110 in the course of transporting the battery
unit 3 from the test place 162 to the mounting place 110. In
this way, the battery unit 3 can be transferred to the mounting
place 110 while suppressing degradation of the battery 61. In
this case, the battery storage room 165 may be provided in a
location which is managed by an import agent and/or a whole-
sale agent in the country in which the mounting place 110 is
located, or belongs to the import agent and/or wholesale
agent.
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[0079] In importing and exporting of the battery unit 3, in
the battery transportation step, the battery unit 3 is transported
overseas for a long time, and passes through a low-latitude
region, in many cases. For this reason, the temperature control
of' the battery unit 3 may be required to suppress degradation,
in sea transportation. In the present embodiment, since the
battery unit 3 is transported in the state in which the battery
unit 3 is not mounted to the vehicle body 2 and is mounted to
the vehicle body 2, in a location to which the battery unit 3 is
transported, only the battery unit 3 can be transported under
the temperature control. By comparison, special temperature
control is not necessary for the vehicle body 2 during the
transportation. Therefore, the degradation of the battery 61
can be suppressed while lessening a transportation cost, as
compared to a case where the battery unit 3 is transported in
the state in which the battery unit 3 is mounted to the vehicle
body 2.

[0080] The battery unit 3 and the vehicle body 2 get
together in the mounting place 110, where the battery unit 3 is
mounted to the vehicle body 2. In the battery mounting step,
it is determined whether or not the battery unit 3 is permitted
to be mounted to the vehicle body 2. Only when it is deter-
mined that the battery unit 3 is permitted to be mounted to the
vehicle body 2, the battery unit 3 and the vehicle body 2 which
are determined as being permitted to be assembled, can be
assembled into the electric motorcycle 1, and the electric
motorcycle 1 can be provided to the customer as the finished
vehicle. This can prevent a situation in which the finished
vehicle including an unfavorable battery unit 3 is provided to
the customer. An operator may determine whether or not the
battery unit 3 is permitted to be mounted to the vehicle body
2. Or, an assembling management system 200, as will be
described later, (see FIG. 5) may automatically determine
whether or not the battery unit 3 is permitted to be mounted to
the vehicle body 2.

[0081] FIG.5isablock diagram showing the configuration
of'the assembling management system 200 which determines
whether or not the battery unit 3 is permitted to be mounted to
the vehicle body 2 in the battery mounting step of FI1G. 4. As
shown in FIG. 5, the assembling management system 200
includes an outside authentication device 201 which is com-
municatively connected to the electric motorcycle 1. By using
the outside authentication device 201, it is not necessary to
incorporate an authentication device into the electric motor-
cycle 1, which can prevent an increase in the size of the
electric motorcycle 1. In the present embodiment, the electric
motorcycle 1includes a switching system 190 which is able to
perform switching between a permission state in which the
electric motor 12 is permitted to operate, and an inhibiting
state in which the electric motor 12 is inhibited from operat-
ing. In the present embodiment, the switching system 190 is
configured to perform switching between connection and
disconnection of the battery 61 and the electric motor 12.

[0082] The switching system 190 includes, as one example
of a hardware component, an opening/closing unit which is
provided on a wire which electrically connects the battery 61
to the electric motor 12, in the state in which the battery unit
3 is mechanically connected to the vehicle body 2, and opens
and closes the wire. The opening/closing unit is always open
and closes the wire in response to a command from an open-
ing/closing control unit. The hardware component of the
switching system 190 may include the opening/closing con-
trol unit. The above stated relays 81a, 815 are one example of
the opening/closing unit, while the above stated battery moni-
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toring unit 75 is one example of the opening/closing control
unit. The opening/closing unit and the opening/closing con-
trol unit may be mounted in the vehicle body 2. The AC
electric motor 12 is unable to operate with the AC power
generated by converting the DC power supplied from the DC
battery 61 as the electric power supply, unless the inverter 25
performs a proper switching operation. Therefore, the hard-
ware component of the switching system 190 may include the
inverter 25, and further include an inverter control unit (e.g.,
vehicle control unit 26) for controlling the operation of the
inverter 25.

[0083] The switching system 190 includes, as one example
of'a software component, a first mode switching module 191
which performs switching between an initial mode which
does not include the step of controlling the opening/closing
unit and a driving permission mode which provides a closing
command to the opening/closing unit to allow the electric
motorcycle 1to move with the driving power generated by the
electric motor 12 using the electric power supplied from the
battery 61. In addition, the switching system 190 includes, as
one example of the software component, a second mode
switching module 192 which performs switching between an
initial mode which does not include the step of controlling the
inverter 25 and a driving permission mode which provides a
control command of the switching operation to the inverter 25
to allow the electric motorcycle 1 to move as in the above
case.

[0084] Inthe initial state, the initial mode is set in the mode
switching modules 191, 192. In the state in which the initial
mode is set in one of the mode switching modules 191, 192,
the electric motor 12 cannot operate even in the state in which
the battery unit 3 is mounted to the vehicle body 2. In other
words, the switching system 190 is placed in the above stated
inhibiting state. When the battery unit 3 is properly mounted
to the vehicle body 2 and the driving permission mode is set
in the mode switching modules 191, 192, the switching sys-
tem 190 is placed in the above stated permission state.
[0085] The second mode switching module 192 is imple-
mented by the inverter control unit (e.g., vehicle control unit
26). In the present embodiment, the opening/closing unit
(e.g., relays 81a, 815), and the opening/closing control unit
(e.g., battery monitoring unit 75) are provided in the battery
unit 3, and the first mode switching module 191 is imple-
mented by the opening/closing control unit. Although the two
modules 191, 192 are provided separately as described above,
the modules 191, 192 may be implemented by an integrated
control unit, if the opening/closing control unit can be inte-
grated with the inverter control unit.

[0086] The outside authentication device 201 includes an
information obtaining module 202 which obtains set infor-
mation 222, 232 set in the vehicle body 2 or the battery unit 3
to allow the battery unit 3 to be mounted to the vehicle body
2, a determination module 203 which determines whether or
not the battery unit 3 is permitted to be mounted to the vehicle
body 2 (hence determines whether or not the electric motor 12
is permitted to operate), based on the set information 222,
232, and an output module 204 which outputs an electric
signal indicating whether a permission state or an inhibiting
state should be set in the switching system 190 according to a
result of the determination of the determination module 203.
[0087] The outside authentication device 201 is communi-
catively connected to the electric motorcycle 1 such that the
output module 204 can transmit the above stated electric
signal to the switching system 190 of'the electric motorcycle
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1 to allow the information obtaining module 202 to access
memories 221, 231 of the electric motorcycle 1, which con-
tain the set information 222, 232, respectively. The informa-
tion obtaining module 202 transmits the set information 222,
232 to the determination module 203. The determination
module 203 performs determination based on the received set
information 222, 232. In this determination, the determina-
tion module 203 verifies at least a portion of the set informa-
tion 222, 232 with the information stored in a data base
(centralized storage module) 205. Or, at least a portion of the
set information 222, 232 obtained by the information obtain-
ing module 202 may be stored and updated in the data base
205.

[0088] The output module 204 outputs the electric signal to
the opening/closing control unit (e.g., battery monitoring unit
75) and the inverter control unit (e.g., vehicle control unit 26)
of the switching system 190. When receiving the electric
signal indicating that the permission state should be set in the
switching system 190, the switching system 190 shifts the
inhibiting state to the permission state. In the present embodi-
ment, the two mode switching modules 191, 192 shift the
initial mode to the driving permission mode, thereby allowing
the switching operation to occur such that the opening/clos-
ing unit can be closed and the inverter 25 can supply the AC
power to the electric motor 12. On the other hand, when
receiving the electric signal indicating that the inhibiting state
should be set in the switching system 190, the switching
system 190 maintains the inhibiting state. In the present
embodiment, the two mode switching modules 191, 192
maintain the initial mode, thereby maintaining a state in
which the opening/closing unit is not closed and the inverter
25 does not perform the switching operation.

[0089] The information obtaining module 202, the deter-
mination module 203, the output module 204, and the data
base 205 may be placed in separate devices or may be inte-
grated into a common device. In the present embodiment, the
information obtaining module 202 and the output module 204
are integrated into the same terminal device 211. The terminal
device 211 directly communicates the information with the
control unit provided in the electric motorcycle 1. The deter-
mination module 203 and the data base 205 are implemented
by a server (administrative device) 212 which is different
from the terminal device 211. The terminal device 211 is
communicatively connected to the server 212 using a known
communication infrastructure technique. The terminal device
211 is used in the mounting place 110 so that the terminal
device 211 can easily communicate the information with the
electric motorcycle 1. The server 212 is provided in a place
different from the mounting place 110.

[0090] In the present embodiment, many mounting places
110 are geographically dispersed. In the system 200, the
plurality of terminal devices 211 are provided to correspond
to the number of the mounting places 110, while the single
server 212 may be provided. In the case where the data base
205 is provided in the single server 212 in this way, the data
base (centralized storage module) 205 can store the set infor-
mation 222, 232 of the electric motorcycle 1 which are gath-
ered every time the battery mounting step is performed in
each mounting place 110, from the many mounting places
110 geographically dispersed.

[0091] The set information 222, 232 include the battery set
information 222 relating to the battery 61 and the vehicle
body set information 232 relating to the vehicle body 2,
respectively. The battery set information 222 is stored in the
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memory 221 mounted in the battery unit 3. The above stated
battery monitoring unit 75 cooperates with the cell monitor-
ing units 74 to gather or generate the battery set information
222. The memory 221 may be implemented by the storage
area of the battery monitoring unit 75. The vehicle body set
information 232 is stored in the memory 231 mounted in the
vehicle body 2. The above stated vehicle control unit 26 is
communicatively connected to sensors which detect vehicle
states, and is able to gather or generate the vehicle body set
information 232. The memory 231 may be implemented by
the storage area of the vehicle control unit 26.

[0092] The battery set information 222 includes degrada-
tion indicator information 223 relating to the degradation of
the battery 61 and manufacturing identification information
224 relating to a battery manufacturing number. When the
battery 61 has passed the quality test and the battery manu-
facturing number is provided to the battery 61, the manufac-
turing identification information 224 is stored in the memory
221 in, for example, the battery test place 162 (see FIG. 4).
[0093] The degradation indicator information 223 includes
state history information 226 indicating the history of the
state of the battery 61. The state history information 226 is
time-series data indicating the state of the battery 61 or data
generated based on the time-series data. The state history
information 226 is obtained regularly irrespective of whether
or not the battery unit 3 is mounted to the vehicle body 2.
More specifically, even for a period (the above stated stand-by
period), from when the battery unit 3 is prepared to be
mounted to the vehicle body 2 until the battery unit 3 is
actually mounted to the vehicle body 2, the battery monitor-
ing unit 75 obtains the state history information 226 regularly
and stores the state history information 226 in the memory
221. The assembling method and assembling management
method of FIG. 4 include a battery detection step for detecting
the state of the battery 61 before the battery mounting step
(more specifically, after the battery test step).

[0094] In the present embodiment, the battery monitoring
unit 75 is configured to operate with the electric power sup-
plied from the battery 61. To this end, the battery monitoring
unit 75 may close the relays 83a, 835, 85a, 855 in the above
stated initial mode. The battery monitoring unit 75 includes a
timer, and stores the state history information 226 in the
memory 221 every time the timer measures a particular time.
In this configuration, even in the state in which the battery unit
3 is not mounted to the vehicle body 2, the state history
information 226 can be obtained regularly.

[0095] The state history information 226 includes, for
example, discharge amount information indicating the total
discharge amount of the battery 61, use time information
indicating the total time for which the battery 61 is used as the
electric power supply for the electric motor 12 in the state in
which the battery unit 3 is mounted to the vehicle body 2,
battery ambient temperature information relating to the ambi-
ent temperature of the battery 61, battery vibration informa-
tion indicating a vibration applied to the battery 61, battery
temperature information indicating the temperature of the
battery 61 itself, etc. The discharge amount information and
the use time information are updated at every timing at which
the state history information 226 is obtained. This makes it
possible to prevent an increase in a data volume which would
increase a burden on the memory 221, even when the battery
61 is used for a long period of time. Manufacturing date
information of the battery 61 may be used as the use time
information. Each ofthe cell monitoring units 74 sequentially
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detects the temperature of the corresponding battery cell 61a,
and sequentially outputs a detection signal to the battery
monitoring unit 75. The battery monitoring unit 75 tempo-
rarily stores the time-series data received from the cell moni-
toring unit 74, and generates the temperature information
using the stored data, within a period from the timing at which
the state history information 226 is obtained previously, until
the timing at which the state history information 226 is
obtained presently. The temperature information may be
information indicating a highest temperature, a lowest tem-
perature, and an average temperature. The information indi-
cating the highest temperature, the lowest temperature, and
the average temperature is generated using the time-series
data received from the cell monitoring unit 74 for a period
from when generation and storage of the state history infor-
mation 226 have started until the timing at which the state
history information 226 is obtained presently. This makes it
possible to prevent an increase in a data volume which would
increase a burden on the memory 221, even when the battery
61 is used for a long period of time, as in the case of the
discharge amount information.

[0096] The degradation indicator information 223 may
include diagnostic information 227 indicating whether or not
the battery 61 is in a normal condition. For example, the
diagnostic information 227 may include ground leakage
information indicating that ground leakage of the battery 61
has occurred. To this end, the battery unit 3 may include a
ground leakage sensor (not shown) for detecting a ground
leakage, and the battery monitoring unit 75 may be commu-
nicatively connected to the ground leakage sensor. The
ground leakage information may be stored in the memory 222
at the same timing as the timing at which the state history
information 226 is obtained, or upon reception of the signal
from the ground leakage sensor. Or, the diagnostic informa-
tion may include electric component abnormality informa-
tion indicating that an abnormality (e.g., relay remains inca-
pable of moving from an open or closed state) has occurred in
the electric component of the battery unit 3. To this end, the
battery monitoring unit 75 may store a relay opening/closing
sequence program dedicated to detection of the state in which
the relay remains incapable of moving from the open or
closed state, and this program may be run at the same timing
as the timing at which the state history information 226 is
obtained.

[0097] The vehicle body set information 232 includes deg-
radation indicator information 233 relating to the degradation
of the vehicle body 2 and manufacturing identification infor-
mation 234 relating to the manufacturing number of the
vehicle body 2. When the vehicle body 2 has passed the
vehicle body test and the vehicle body manufacturing number
is provided to the vehicle body 2, the manufacturing identi-
fication information 234 is stored in the memory 231 in, for
example, the vehicle body test place 112 (see FIG. 4).

[0098] The degradation indicator information 233 includes
state history information 236 indicating the history of the
state of the vehicle body 2. The state history information 236
includes distance information indicating the total driving dis-
tance of the vehicle body 2, use time information indicating
the use time of the vehicle body 2, rotational speed informa-
tion indicating the rotational speed of the electric motor 12
during use, motor temperature information relating to the
temperature of the electric motor 12, inverter temperature
information relating to the temperature of the inverter, total
current amount information indicating the amount of a cur-
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rent flowing through the inverter 25, etc. The rotational speed
information may be, for example, information (rotational
speed histogram) relatively indicating use frequency in each
of a plurality of rotational speed zones defined within a rota-
tional speed range from zero to a rated rotational speed. The
motor temperature information and the inverter temperature
information are generated as in the battery temperature infor-
mation, and do not become a large burden on the memory 231.
[0099] The degradation indicator information 233 may
include diagnostic information 237. For example, the diag-
nostic information 237 may include ground leakage informa-
tion indicating that a ground leakage has occurred in the
electric component mounted to the vehicle body 2, falling
information indicating that the vehicle body 2 has fallen, and
collision information indicating that the vehicle body 2 has
collided with something. To this end, the vehicle control unit
26 is communicatively connected to a sensor (not shown) for
detecting a ground leakage, or a sensor for detecting that the
vehicle body 2 has fallen.

[0100] When an ignition switch (not shown) mounted to the
vehicle body 2 is turned ON, the vehicle control unit 26 is
allowed to operate with the electric power supplied from the
low-voltage battery 24. For this reason, the degradation indi-
cator information 233 is obtained in the case where the
vehicle body 2 combined with the battery unit 3 is assembled
into the electric motorcycle 1 as the finished vehicle, and the
ignition switch is ON, and is not stored in the vehicle body 2
as a new product or a non-sold product.

[0101] Inthe system 200 of the present embodiment, when
the battery unit 3 is mounted to the vehicle body 2, an operator
connects the terminal device 211 to the server 212, the vehicle
control unit 26 and the battery monitoring unit 75. The igni-
tion switch of the vehicle body 2 is turned ON and the vehicle
controlunit 26 is placed in a state in which it is able to operate.
Then, authentication application stored in the terminal device
211 is activated to provide a start command of an authentica-
tion process.

[0102] In response to the start command, the assembling
management method or the authentication process is per-
formed, as described below. Specifically, the information
obtaining module 202 of the terminal device 211 obtains the
battery set information 222 from the memory 221, and the
vehicle body set information 232 from the memory 231. The
information obtaining module 202 transmits the obtained set
information 222, 232 to the determination module 203 of the
server 212.

[0103] The determination module 203 determines whether
or not an authentication permission condition is satisfied,
based on the set information 222, 232 transmitted to the
determination module 203. The authentication permission
condition includes an identification authentication condition
relating to the manufacturing identification information 224,
234. The server 212 verifies the manufacturing identification
information 224, 234 transmitted from the terminal device
211 with the identification information which is provided by
the manufacturer of the battery unit 3 and the manufacturer of
the vehicle body 2 and pre-stored in the data base 205. When
the identification information of the data base 205 contains
information corresponding to the manufacturing identifica-
tion information 224, 234, regarding both of the vehicle body
2 and the battery unit 3, the identification authentication
condition is satisfied.

[0104] The authentication permission condition includes a
degradation authentication condition relating to the degrada-
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tion indicator information 223, 233. The determination mod-
ule 203 determines whether or not the battery unit 3 and the
vehicle body 2 are suitable for practical use, i.e., requires
maintenance/test, based on the degradation indicator infor-
mation 223, 233. The determination module 203 determines
whether or not the degradation authentication condition is
satisfied based on a result of a comparison between the infor-
mation of the degradation indicator information 223, 233 and
predetermined thresholds. For example, if the total discharge
amount of the battery 61 indicated by the discharge amount
information exceeds a predetermined threshold, the battery
61 is not suitable for practical use and requires maintenance/
test (including replacement), and it may be determined that
the degradation authentication condition is not satisfied. Or, if
the number of times the battery 61 is changed (replaced) or
the number of times the battery 61 is charged exceeds a
predetermined threshold, it may be determined that the deg-
radation authentication condition is not satisfied. Or, if a
specified time has passed since the battery unit 3 was manu-
factured, it may be determined that the degradation authenti-
cation condition is not satisfied. If the SOC (state of charge) of
the battery 61 is lower than a predetermined threshold, it may
be determined that the degradation authentication condition
is notsatisfied. Or, if the battery unit 3 is left in an unfavorable
environment (e.g., temperature is high) for a period which is
longer than a specified period, it may be estimated that deg-
radation of the battery unit 3 has progressed, and it may be
determined that the degradation authentication condition is
not satisfied.

[0105] When both of the identification authentication con-
dition and the degradation authentication condition are satis-
fied, the authentication permission condition is satisfied.
When the authentication permission condition is satisfied, the
determination module 203 of the server 212 transmits infor-
mation indicating this, to the output module 204 of the termi-
nal device 211. Receiving this information, the output module
204 outputs to the battery monitoring unit 75 and the vehicle
control unit 26, the electric signals indicating that the permis-
sion state should be set in the battery monitoring unit 75 and
the vehicle control unit 26 in the switching system 190. In
response to this, the switching system 190 sets the permission
state, in which state the electric motor 12 is permitted to
operate and the electric motorcycle 1 is allowed to move with
the driving power generated by the electric motor 12. The
electric signal output from the output module 204 has a secu-
rity code. Therefore, the state of the switching system 190
cannot be changed freely unless the authentication permis-
sion condition is satisfied using the system 200.

[0106] When the authentication permission condition is not
satisfied, the determination module 203 of the server 212
transmits information indicating this, to the output module
204 of the terminal device 211. Receiving this information,
the output module 204 outputs to the battery monitoring unit
75 and the vehicle control unit 26, the electric signals indi-
cating that the inhibiting state should be set in the battery
monitoring unit 75 and the vehicle control unit 26 in the
switching system 190. In response to this, the switching sys-
tem 190 maintains the inhibiting state, in which state the
electric motor 12 cannot operate and the electric motorcycle
1 cannot move with the driving power generated by the elec-
tric motor 12, even in the state in which the battery unit 3 is
properly mounted to the vehicle body 2. This makes it pos-
sible to prevent a situation in which the finished vehicle
including the battery unit 3 and the vehicle body 2 which are
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not authenticated is provided to the customer. Especially, it
becomes possible to prevent a situation in which the battery
unit 3 which does not satisfy the degradation authentication
condition and has a possibility of degraded performance is
mounted to the vehicle body 2.

[0107] On the other hand, when the authentication permis-
sion condition is satisfied, the manufacturing identification
information 234 of the vehicle body 2 which is authenticated
is stored in the data base 205 such that the manufacturing
identification information 234 is associated with the identifi-
cation information of the battery stored in the data base 205.
In the same manner, the manufacturing identification infor-
mation 224 of the battery unit 3 is stored in the data base 205
such that the manufacturing identification information 224 is
associated with the identification information of the vehicle
body. In this way, the manufacturer of the electric motorcycle
1 can identify and track a combination of the vehicle body and
the battery unit of the electric motorcycle 1 as the finished
vehicle which is provided to the customer.

[0108] When the identification authentication condition is
not satisfied, information indicating in which of the mounting
places 110, the vehicle body 2 or the battery unit 3 containing
incorrect manufacturing identification information exist, may
be stored in the data base 205. This allows the manufacturer to
track the distribution of unexpected product.

[0109] When the identification authentication condition is
satisfied, the degradation indicator information 223, 233 may
be stored in the data base 205 such that the degradation
indicator information 223, 233 are associated with the corre-
sponding identification information. Or, when the identifica-
tion authentication condition is satisfied, the information
indicating whether or not the authentication permission con-
dition is satisfied may be stored in the data base 205 such that
this information is associated with the corresponding identi-
fication information. That is, the input/output data of the
information obtaining module 202 and the output module 203
may be stored in the data base 205. In this way, the manufac-
turer of the electric motorcycle 1 can track the states of its
products shipped from the assembling places 111, 161 and the
test places 112, 162.

[0110] By using the system 200 in the battery mounting
step, it becomes possible to prevent a situation in which the
finished vehicle including a combination of the vehicle body
2 and the battery unit 3 which are unfavorable ones is pro-
vided to the customer. In addition, the manufacturer can
assure the quality of the electric motorcycle 1 as the finished
vehicle, even in the case where the electric motorcycle 1 is
assembled in a place which is not managed by the manufac-
turer, and can track the state of its product shipped, which is
the advantage. Also, the manufacturer can confirm a failure in
acombination of the vehicle body 2 and the battery unit 3, and
a compatibility between the vehicle body 2 and the battery
unit 3, by analyzing history information stored in the data
base 205. As should be understood, the server 212 manages a
matching history and log information.

[0111] In the present embodiment, the vehicle body 2 and
the battery unit 3 are independently transported to the retail-
ers, and the battery unit 3 is distributed completely indepen-
dently of the electric motorcycle 1 as the finished vehicle or
the vehicle body 2 and handled as a commercial product. This
may cause a possibility that the battery unit 3 which is not
manufactured by a genuine manufacturer is distributed. How-
ever, in accordance with the above described system 200, it is
determined whether or not the battery unit 3 is permitted to be
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mounted to the vehicle body 2 according to a predetermined
rule based on the manufacturing identification information.
Therefore, the battery unit 3 which is not manufactured by a
genuine manufacturer does not satisfy the identification
authentication condition. Therefore, even if an attempt is
made to assemble the finished vehicle using such an unfavor-
able battery unit, the electric motor 12 of the electric motor-
cycle cannot operate. As a result, it becomes possible to
provide to the customer, the product whose quality is assured
by the manufacturer.

[0112] Inaccordance with the above described system 200,
it is determined whether or not the battery unit 3 is permitted
to be mounted to the vehicle body 3, based on the result of
detection relating to the state of the battery 61 in the battery
transportation step (above described battery detection step).
Therefore, evenifa degradation occurs in the battery 61 in the
battery transportation step, the corresponding battery unit 3
does not satisfy the degradation authentication condition.
Therefore, even if an unfavorable battery unit 3 is incorpo-
rated into the vehicle body 2 to make a finished vehicle, the
electric motor 12 of the motorcycle cannot operate. As a
result, the manufacturer can provide the customer with the
product of a high quality.

[0113] The system 200 is advantageous especially to the
sale of used vehicles and the rent of vehicles as well as the sale
of new vehicles. In this case, it is supposed that the battery
unit 3 which was actually mounted in the electric motorcycle
1 is detached from the vehicle body 2 and newly mounted to
the vehicle body 2 to provide the finished vehicle to another
customer. There may be a possibility that a degradation has
occurred in the vehicle body 2 and the battery unit 3, depend-
ing on the use history, storage state from previous use to
present mounting, etc. In the present embodiment, it is deter-
mined whether or not the degradation authentication condi-
tion is satisfied, and thereby it becomes necessary to prevent
a situation in which the vehicle body 2 or the battery unit 3
which is not suitable for practical use is used as the finished
vehicle. To enable the system 200 to work effectively when
the battery unit 3 is mounted to the vehicle body 2, in the sale
of the used vehicle or the rent of the vehicle, the battery
monitoring unit 75 and the vehicle control unit 26 may auto-
matically shift to the initial mode, when the communication
connectors 35, 80 are disconnected from each other. Thereby,
the vehicle body 2 and the battery unit 3 in the state in which
the communication connectors 35, 80 are disconnected, are
not used as the finished vehicle, unless they go through the
authentication in the system 200.

[0114] In the present embodiment, since the outside
authentication device 202 (server 212) determines whether or
not the battery unit 3 is permitted to be mounted to the vehicle
body 2, according to the predetermined rule, improper
mounting or a mounting operation which is not intended by
the manufacturer, in the mounting place 110, can be pre-
vented. To automatically perform the authentication process,
the data base 205 of the outside authentication device 202
(server 212) contains required information. The information
to be stored in the battery unit 3 and the information to be
stored in the vehicle body 2 are only the set information 222,
232. This can reduce the capacities of the memories 221, 231.
Since the outside authentication device 202 (server 212)
determines whether or not the battery unit 3 is permitted to be
mounted to the vehicle body 2, the degraded performance of
the battery unit 3 is easily found. For example, when the
battery unit 3 with the degraded performance is found, the
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manufacturing identification information of the battery unit 3
is stored in the data base 212 such that the manufacturing
identification information is associated with the information
indicating that the degraded performance is found and a trans-
portation route. In this case, when the battery unit 3 which is
stored and transported as in the battery unit 3 with the
degraded performance, is going to be combined with the
vehicle body 2, the determination module 203 may determine
that the authentication permission condition is not satisfied,
based on past information (in this case, information indicat-
ing that the degraded performance is found) stored in the data
base 212. The information indicating the transportation route
may be stored in the memory 231 together with the manufac-
turing identification information in the vehicle body test place
112.

[0115] Thus far, the embodiment has been described. The
above described configuration may be changed, deleted, or
combined with other configurations, within a scope of the
spirit of the present invention.

[0116] The authentication permission condition may
include a vehicle kind permission condition used to deter-
mine whether or not the vehicle body 2 and the battery unit 3
are compatible with each other. If the vehicle kind permission
condition is not satisfied, then it may be determined that the
authentication permission condition is not satisfied. In some
cases, the manufacturer of the electric motorcycle 1 prepares
plural kinds of vehicle bodies and plural kinds of battery
units, and provides various kinds of electric motorcycles, by
combining the vehicle bodies and the battery units in various
ways. In this case, even when the vehicle body 2 and the
battery unit 3 are genuine products, respectively, the manu-
facturer may not assume a combination of these. Therefore,
when the combination of the vehicle body 2 and the battery
unit 3 is the one which is not assumed by the manufacturer, it
may be determined that the vehicle kind authentication con-
dition is not satisfied. This can assure that the vehicle kind
assumed by the manufacturer can be provided.

[0117] The authentication permission condition may
include a condition relating to the information relating to the
mounting place 110. For example, the determination module
203 may determine whether or not the vehicle body 2 and the
battery unit 3 are the products which satisty the regulations
(e.g., maximum speed regulation) in the mounting place 110,
based on the information of the mounting place 110 and the
manufacturing identification information which are transmit-
ted to the determination module 203. Or, the determination
module 203 may determine whether the vehicle body 2 and
the battery unit 3 are going to be combined in the place
assumed by the manufacturer, based on the information of the
mounting place 110 and the manufacturing identification
information which are transmitted to the determination mod-
ule 203, and destination information which is pre-stored in
the data base 210 so as to be associated with the identification
information. This makes it possible to provide the vehicle
which is made in the correct mounting place 110. The infor-
mation of the mounting place 110 is stored in the terminal
device 211, and the information obtaining module 202 may
transmit the information of the mounting place 110 to the
determination module 203 together with the set information
222, 232.

[0118] The vehicle body 2 or the battery unit 3 may be
mechanically and electrically configured so that if the vehicle
body 2 or the battery unit 3 is altered beyond the scope of the
manufacturer’s assumption, then the information indicating
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this is stored in the memories 221, 231. In this case, the set
information 222, 232 may include the information indicating
that the vehicle body 2 or the battery unit 3 has been altered
undesirably, and the determination module 203 may deter-
mine whether or not the vehicle body 2 or the battery unit 3
has been altered undesirably, based on the set information
222, 232 transmitted to the determination module 203. If the
determination module 203 determines that the vehicle body 2
or the battery unit 3 has been altered undesirably, it may
determine that the authentication permission condition is not
satisfied.

[0119] The authentication permission condition may
include a condition associated with the information relating
to the customer. For example, in a case where the electric
motorcycle which is permitted to be driven by the customer is
small in size or displacement, the determination module may
determine that the authentication permission condition cor-
responding to the vehicle body 2 incorporating the electric
motor 12 with a high power output is not satisfied. Or, the
information relating to the customer may be stored in the data
base 205. The information relating to the customer may be
input by the operator using the terminal device 211. Or, the
data base 205 may store the information of the mounting
place 110 where the finished vehicle will be made, or the
information of the terminal device 201 (operator).

[0120] Although in the above embodiment, the switching
system 190 includes the two mode switching modules 191,
192, it may include one of the mode switching modules 191,
192. The outside authentication device 201 may be imple-
mented by, for example, a computer or a portable information
terminal. The outside authentication device 201 may be a
single device including the information obtaining module
202, the output module 203 and the determination module
204, and may not include the server 212. Or, it is sufficient
that the information obtaining module 202 or the output mod-
ule 203 are configured to perform input/output operations of
the information, and may be mechanically connected to the
electric motorcycle 1 via wires for communication, or wire-
lessly communicatively connected to the electric motorcycle
1.

[0121] The kind of the electric motor 12 and the kind of the
battery 61 are not limited to the above examples. The electric
motor 12 may be a DC motor instead of the AC motor. The
battery 61 may be, for example, nickel metal hydride instead
of the lithium ion battery.

[0122] The electric vehicle is not limited to the motorcycle.
The present invention is applicable to any vehicle so long as
the electric motor 12 is activated with the electric power
supplied from the battery mounted to the vehicle body, and
the electric motor 12 drives the wheels. Especially, the assem-
bling method and assembling management method of the
present invention are suitably applied to the electric vehicle
incorporating the battery which is more likely to be degraded
under the influence of a storage environment. The assembling
method and assembling management method of the present
embodiment are suitably applied to the electric vehicle in
which the battery unit 3 is mounted to the vehicle body 2 in a
place which is other than a manufacturing place. The assem-
bling method and assembling management method of the
present embodiment are suitably applied to the electric
vehicle including the vehicle body 2 which can be easily
moved with hands so that an operation burden in the mounting
place is reduced, for example, straddle-type vehicle. The
straddle-type electric vehicle is not limited to the electric

Sep. 10, 2015

motorcycle, and may be an electric three-wheeled vehicle, an
electric ATV (all terrain vehicle), etc.

INDUSTRIAL APPLICABILITY

[0123] The present invention can prevent a situation in
which an unfavorable battery or vehicle body is assembled
into an electric vehicle as a finished vehicle made by mount-
ing the battery to the vehicle body, can be widely used in
electric vehicles, and is effectively applicable to a small-sized
and lightweight straddle electric vehicle.

REFERENCE CHARACTER LIST

[0124] 1 electric motorcycle

[0125] 2 vehicle body

[0126] 3 battery unit

[0127] 12 electric motor

[0128] 13 front wheel

[0129] 14 rear wheel

[0130] 61 battery

[0131] 190 switching system

[0132] 200 assembling management system

[0133] 201 outside authentication device

[0134] 202 information obtaining module

[0135] 203 determination module

[0136] 204 output module

[0137] 205 data base (centralized storage module)

[0138] 222,232 set information

[0139] 223, 233 degradation indicator information

[0140] 224, 234 manufacturing identification informa-
tion

[0141] 226, 236 state history information

[0142] 227,237 diagnostic information

1. An assembling management system of an electric
vehicle for managing assembling of the electric vehicle in
which a battery as an electric power supply for an electric
motor which generates a driving power transmitted to wheels
is removably mounted to a vehicle body including a frame,
the wheels, and the electric motor,

wherein the electric vehicle includes a switching unit con-

figured to perform switching between a permission state
in which the electric motor is permitted to operate and an
inhibiting state in which the electric motor is inhibited
from operating, in a state in which the battery is
mechanically connected to the vehicle body;

the assembling management system comprising:

an information obtaining section which obtains set infor-

mation set in the vehicle body or the battery and trans-
mits the obtained set information to a determiner section
which determines whether or not the electric motor is
permitted to operate based on the set information, when
the battery is mounted to the vehicle body; and

an output section which receives a result of determination

from the determiner section, and outputs an electric sig-
nal indicating which of the permission state and the
inhibiting state should be set in the switching unit,
wherein the set information is stored in the electric vehicle,
the information obtaining section obtains the stored set
information from the electric vehicle, and

the output section outputs the electric signal to the switch-

ing unit of the electric vehicle.

2. The assembling management system of the electric
vehicle, according to claim 1,



US 2015/0251540 Al

wherein the switching unit is configured to perform switch-
ing to select connection or disconnection of an electric
circuit between the battery and the electric motor.

3. The assembling management system of the electric

vehicle, according to claim 1,

wherein the set information includes degradation indicator
information relating to degradation of the vehicle body
or the battery.

4. The assembling management system of the electric

vehicle, according to claim 3,

wherein the degradation indicator information of the bat-
tery includes state history information of the battery
obtained regularly during storage of the battery, and the
state history information is obtained irrespective of
whether or not the battery is mounted to the vehicle
body.

5. The assembling management system of the electric

vehicle, according to claim 1,

wherein the set information of the battery is stored in a
battery memory unit mounted in the battery.

6. The assembling management system of the electric

vehicle, according to claim 1,

wherein input/output data of the information obtaining
section and input/output data of the output section are
stored in a centralized memory unit, when the battery is
mounted to the vehicle body.

7. An electric vehicle in which a battery as an electric
power supply for an electric motor which generates a driving
power transmitted to wheels is removably mounted to a
vehicle body including a frame, the wheels, and the electric
motor,

the electric vehicle comprising:

a switching unit which is initially set to limit an operation
of the electric motor and performs switching to termi-
nate limitation of the operation of the electric motor in
response to an electric signal provided by an authenti-
cation device which is provided outside the electric
vehicle and detachably connected to the electric vehicle;

wherein the battery is configured to store degradation indi-
cator information relating to degradation of the battery
and output the degradation indicator information to the
authentication device.

8. An assembling method of an electric vehicle in which a
battery as an electric power supply for an electric motor
which generates a driving power transmitted to wheels is
removably mounted to a vehicle body including a frame, the
wheels, and the electric motor, the method comprising the
steps of:

obtaining and storing set information including degrada-
tion indicator information relating to degradation of the
battery, the set information being set in the battery,
before the battery is mounted to the vehicle body;

determining whether or not an authentication permission
condition used to permit the electric motor to operate is
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satisfied, based on the set information including the
degradation indicator information; and

setting an inhibiting state in which the electric motor is
inhibited from operating in a state in which the battery is
mounted to the vehicle body, when the authentication
permission condition is not satisfied, and setting a per-
mission state in which the electric motor is permitted to
operate in a state in which the battery is mounted to the
vehicle body, when the authentication permission con-
dition is satisfied.

9. The assembling management system of the electric

vehicle according to claim 1, further comprising:

a battery monitoring unit which is provided in a battery unit
including the battery, obtains and stores set information
including degradation indicator information relating to
degradation of the battery, the set information being set
in the battery, before the battery is mounted to the
vehicle body;

wherein the information obtaining section obtains the set
information from the battery monitoring unit, and

wherein the output section receives a result of determina-
tion as to whether or not the electric motor is permitted
to operate, based on the set information including the
degradation indicator information, from the determiner
section.

10. The assembling management system of the electric
vehicle according to claim 9, wherein the battery monitoring
unit is configured such that an initial mode in which the
electric motor is inhibited from operating is set, before the
battery unit is mounted and after the battery unit is removed.

11. The assembling management system of the electric
vehicle according to claim 9, wherein the battery monitoring
unit is configured to obtain the state history information in a
state in which the battery unit is mounted to the vehicle body.

12. The assembling management system of the electric
vehicle according to claim 4, wherein the degradation indi-
cator information includes diagnostic information indicating
whether or not the battery is in a normal state.

13. The assembling management system of the electric
vehicle according to claim 1, wherein the information obtain-
ing section and the output section are provided in a terminal
device which is separate from the electric vehicle.

14. The assembling management system of the electric
vehicle according to claim 9, wherein the determiner section
is configured to determine whether or not an authentication
permission condition is satisfied, based on the set information
set in the vehicle body and the set information set in the
battery unit.

15. The assembling management system of the electric
vehicle according to claim 14, wherein the authentication
permission condition includes a condition relating to infor-
mation about a customer.
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