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HYBRID VEHICLE, METHOD OF 
CONTROLLING HYBRID VEHICLE, 

PROGRAM FOR CAUSING COMPUTER TO 
EXECUTE THE METHOD OF 

CONTROLLING HYBRID VEHICLE, AND 
COMPUTER READABLE STORAGE MEDIUM 
HAVING THE PROGRAM STORED THEREIN 

TECHNICAL FIELD 

The present invention relates to hybrid vehicles, methods 
of controlling hybrid vehicles, programs for causing comput 
ers to execute the methods of controlling hybrid vehicles, and 
computer readable storage media having the programs stored 
therein. 

BACKGROUND ART 

In recent years, hybrid vehicles are increasingly gaining 
attention as ecologically friendly vehicles. Hybrid vehicles 
have in addition to a conventional internal combustion engine 
as a further motive poWer source a battery or a similar electric 

poWer storage device and an electric motor receiving electric 
poWer from the electric poWer storage device to use it to 
generate force driving the vehicle. 

Japanese Patent Laying-Open No. 2005-137135 discloses 
a control device for a hybrid vehicle employing one or both of 
an engine and a motor as a braking and driving motive poWer 
source and communicating electric poWer betWeen the motor 
and a battery. 

The control device includes: a vehicular speed detection 
means detecting vehicular speed; braking and driving motive 
poWer control value setting means setting a braking and driv 
ing motive poWer control value for a vehicle; SOC detection 
means detecting a battery’s state of charge (SOC); and a 
navigation device setting a traveling route for the vehicle and 
detecting the traveling route’ s road environment information. 

The control device further includes: ?rst ef?ciency index 
calculation means calculating an ef?ciency index value based 
on the traveling route’ s road environment information and the 
SOC and representing fuel utiliZation e?iciency; second e?i 
ciency index calculation means calculating an e?iciency 
index value based on the SOC to have larger values for larger 
SOCs; ?nal ef?ciency index calculation means that selects 
the ?rst e?iciency index value obtained by the ?rst e?iciency 
index calculation means if the road environment information 
of the traveling route of the vehicle can be detected, otherWise 
selects the second ef?ciency index value obtained by the 
second ef?ciency index calculation means, and that in sWitch 
ing the ef?ciency index value performs a process to continu 
ously change the e?iciency index value from a value that the 
ef?ciency index value has before the ef?ciency index value is 
sWitched to match the ef?ciency index value to a value that 
should be attained after the e?iciency index value is sWitched 
to obtain a ?nal ef?ciency index value; and operation point 
determination means determining a point of operation of the 
engine and motor, as based on the detected vehicular speed 
value, the braking and driving motive poWer control value and 
the ?nal ef?ciency index value, to alloW the battery to be 
charged With smaller amounts for larger ?nal e?iciency index 
values. 

The control device has one feature in that once a vehicle has 
reached a geographical point having Within a predetermined 
distance a distance Xr to an end of a traveling route set by 
navigation, the ?nal ef?ciency index calculation means cal 
culates an ef?ciency index value to be farther aWay from the 
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2 
?rst ef?ciency index value and closer to the second ef?ciency 
index value as distance Xr decreases to be smaller. 
A knoWn hybrid vehicle has an externally charging func 

tion alloWing a poWer supply external to the vehicle to be used 
to charge an electric poWer storage device. The hybrid vehicle 
having the externally charging function can be less dependent 
on an internal combustion engine. This can eliminate the 
necessity of the vehicle frequently going to a gas station to be 
refueled, and can also contribute to further environmental 
protection. 
The technique disclosed in Japanese Patent Laying-Open 

No. 2005-137135 may be applied to a hybrid vehicle having 
the externally charging function. In other Words, the vehicle is 
charged at an end of a traveling route. This Would alloW 
charging the vehicle to be started in a condition alloWing large 
electric poWer to be charged. 

HoWever, the vehicle that has arrived home may immedi 
ately thereafter again leave home. In that case, if the vehicle is 
charged for example at home, the vehicle Will not be exter 
nally charged, or Will be charged for a short period of time and 
thus insu?iciently charged, and leave. 

DISCLOSURE OF THE INVENTION 

The present invention contemplates a hybrid vehicle that 
can increase an amount to be charged that is acceptable in 
accordance With an intention to externally charge it, a method 
of controlling the hybrid vehicle, a program for causing a 
computer to execute the method of controlling the hybrid 
vehicle, and a computer readable storage medium having the 
program stored therein. 
The present invention in summary provides a hybrid 

vehicle comprising: an internal combustion engine; an elec 
tric motor used to drive a Wheel; a chargeable and discharge 
able electric poWer storage device supplying the electric 
motor With electric poWer; an electric poWer generation 
device receiving mechanical motive poWer from the internal 
combustion engine to generate electric poWer; an electric 
poWer input unit receiving electric poWer provided from 
external to the vehicle to charge the electric poWer storage 
device; and a control device controlling an amount charged 
from the electric poWer generation device to the electric 
poWer storage device to alloW the electric poWer storage 
device to have an amount of a state, representing a state of 
charge, approaching a target control value. The control device 
inquires of an occupant of the vehicle Whether the occupant 
has an intention to go to a charging location, and the control 
device changes the target control value in accordance With an 
instruction of the occupant. 

Preferably, the charging location is previously set, and the 
control device has a special SOC control mode available 
When the vehicle’s current position has a distance of at most 
a predetermined value to the charging location, and the con 
trol device inquires of the occupant Whether to select the 
special SOC control mode When a decision is made in a 
navigation system that the distance to the charging location is 
at mo st the predetermined value. 

Preferably, if the occupant provides an instruction indicat 
ing that the occupant has an intention to go to the charging 
location, the control device sets the target control value to be 
loWer than When the occupant does not have an intention to go 
to the charging location. 

Preferably, the control device further inquires of the occu 
pant an amount to be charged, and changes the target control 
value in accordance With the amount to be charged. 
The present invention in another aspect provides a method 

of controlling a hybrid vehicle including an internal combus 
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tion engine, an electric motor used to drive a wheel, a charge 
able and dischargeable electric power storage device supply 
ing the electric motor with electric power, an electric power 
generation device receiving mechanical motive power from 
the internal combustion engine to generate electric power, 
and an electric power input unit receiving electric power 
provided from external to the vehicle to charge the electric 
power storage device. The method comprises the steps of 
inquiring of an occupant of the vehicle whether the occupant 
has an intention to go to a charging location; controlling ?rst 
charging, controlling an amount charged from the electric 
power generation device to the electric power storage device 
to allow the electric power storage device to have an amount 
of a state, representing a state of charge, approaching a ?rst 
target control value; controlling second charging, controlling 
an amount charged from the electric power generation device 
to the electric power storage device to allow the amount of the 
state to approach a second target control value lower than the 
?rst target control value; and determining in accordance with 
an instruction of the occupant to perform one of the step of 
controlling the ?rst charging and the step of controlling the 
second charging. 

Preferably, the charging location is previously set, and the 
method further comprises the steps of: obtaining a distance 
extending from the vehicle’ s current position to the charging 
location; and determining whether the distance is at most a 
predetermined value. The step of inquiring includes inquiring 
whether the occupant has an intention to go to the charging 
location when the distance is at mo st the predetermined value. 

Preferably, the step of determining to perform one of the 
step of controlling the ?rst charging and the step of control 
ling the second charging causes the step of controlling the 
second charging to be performed if the occupant’s instruction 
indicates that the occupant has an intention to go to the charg 
ing location, and the step of determining causes the step of 
controlling the ?rst charging to be performed if the occu 
pant’s instruction indicates that the occupant does not have an 
intention to go to the charging location. 

Preferably, the method further comprises the steps of: fur 
ther inquiring of the occupant an amount to be charged; and 
changing the second target control value in accordance with 
the amount to be charged. 

The present invention in still another aspect provides a 
computer readable storage medium having a program stored 
therein for causing a computer to perform the method of 
controlling a hybrid vehicle, as described above. 

The present invention in still another aspect provides a 
program for causing a computer to perform the method of 
controlling a hybrid vehicle, as described above. 

In accordance with the present invention, as much energy 
as possible can be received at a charging location. A vehicle 
can thus be obtained that less depends on an internal combus 
tion engine and emits less exhaust gas and thus contributes to 
environmental protection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a general block diagram of a hybrid vehicle 100 
according to an embodiment of the present invention. 

FIG. 2 is a functional block diagram of a control device 60 
shown in FIG. 1. 

FIG. 3 is a functional block diagram of a converter control 
unit 61 shown in FIG. 2. 

FIG. 4 is a functional block diagram of ?rst and second 
inverter control units 62, 63 shown in FIG. 2. 
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4 
FIG. 5 is a circuit diagram showing a Zero phase equivalent 

circuit of inverters 20, and motor generators MG1, MG2 
shown in FIG. 1. 

FIG. 6 shows a general con?guration provided when con 
trol device 60 is implemented as a computer. 

FIG. 7 is a ?owchart representing a structure of a program 
for control in connection with a decision made by the FIG. 1 
control device 60 to start charging. 

FIG. 8 is a ?owchart representing a ?ow of controlling for 
management of a state of charge (SOC) when the hybrid 
vehicle travels. 

FIG. 9 shows a relationship between a distance that the 
vehicle having left home travels before it comes home and its 
SOC. 

FIG. 10 is a ?owchart representing an exemplary variation 
of controlling described with reference to FIG. 8. 

FIG. 11 shows one example of how SOC varies when the 
vehicle is controlled in accordance with the FIG. 10 ?ow 
chart. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

Hereinafter reference will be made to the drawings to 
describe the present invention in an embodiment. In the ?g 
ures, identical or like components are identically denoted and 
accordingly will not be described repeatedly. 

FIG. 1 is a general block diagram of a hybrid vehicle 100 
according to an embodiment of the present invention. 

With reference to FIG. 1, hybrid vehicle 100 includes an 
engine 4, motor generators MG1, MG2, a power split device 
3, and a wheel 2. Furthermore, hybrid vehicle 100 includes an 
electric power storage device B, a boost converter 10, invert 
ers 20, 30, a control device 60, a car navigation device 55, 
capacitors C1, C2, power supply lines PL1, PL2, a grounding 
line SL, U phase lines UL1, UL2, V phase lines VL1, VL2, W 
phase lines WL1, WL2, voltage sensors 70, 72, and current 
sensors 80, 82. Furthermore, hybrid vehicle 100 includes 
electric power input lines ACL1, ACL2, a relay circuit 40, an 
input terminal 50, and a voltage sensor 74. 
Power split device 3 is coupled with engine 4 and motor 

generators MG1, MG2 to split motive power therebetween. 
For example, power split device 3 can be a planetary gear 
mechanism having three shafts of rotation, i.e., a sun gear, a 
planetary carrier and a ring gear. The three shafts of rotation 
are connected to those of engine 4 and motor generators 
MG1, MG2, respectively. For example, motor generator 
MG1 can have a rotor hollowed to have its center passing a 
crankshaft of engine 4 therethrough to mechanically connect 
engine 4 and motor generators MG1, MG2 to power split 
device 3. 

Note that motor generator MG2 has its shaft of rotation 
coupled with wheel 2 by a reduction gear, a differential gear 
and/or the like (not shown). Furthermore, power split device 
3 may further have a speed reducer incorporated therein for 
the shaft of rotation of motor generator MG2. 

Motor generator MG1 is incorporated in hybrid vehicle 
100 as that operating as an electric power generator driven by 
engine 4 and also an electric motor that can start engine 4, and 
motor generator MG2 is incorporated in hybrid vehicle 1 00 as 
an electric motor driving wheel 2 serving as a drive wheel. 

Electric power storage device B has a positive electrode 
connected to power supply line PL1 and a negative electrode 
connected to grounding line SL. Capacitor C1 is connected 
between power supply line PL1 and grounding line SL. 

Boost converter 10 includes a reactor L, npn transistors Q1, 
Q2, and diodes D1, D2. Npn transistors Q1, Q2 are connected 
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between power supply line PL2 and grounding line SL in 
series. Diode D1 is connected between the collector and 
emitter of npn transistor Q1 to pass a current from the emitter 
to the collector, and diode D2 is connected between the col 
lector and emitter of npn transistor Q2 to pass a current from 
the emitter to the collector. Reactor L has one end connected 
to a point connecting npn transistors Q1, Q2 together and the 
other end connected to power supply line PL1. 

Note that the above npn transistor and that described in the 
present speci?cation hereinafter can be implemented for 
example by an insulated gate bipolar transistor (IGBT), and 
furthermore, the npn transistor may be replaced with a power 
metal oxide semiconductor ?eld-effect transistor (power 
MOSFET) or a similar electric power switching element. 

Capacitor C2 is connected between power supply line PL2 
and grounding line SL. Inverter 20 includes a U phase arm 22, 
a V phase arm 24 and a W phase arm 26 connected between 
power supply line PL2 and grounding line SL in parallel. 
U phase arm 22 includes series connected npn transistors 

Q11, Q12. V phase arm 24 includes series connected npn 
transistors Q13, Q14. W phase arm 26 includes series con 
nected npn transistors Q15, Q16. Between the npn transistors 
Q11-Q16 respective collectors and emitters, diodes D11-D16 
are connected, respectively, to pass a current from the emit 
ters to the collectors. 

Motor generator MG1 includes a 3-phase coil 12 as a stator 
coil. 3-phase coil 12 is formed ofa U phase coil U1, a V phase 
coil V1 and a W phase coil W1, which have their respective 
one ends connected together to provide a neutral point N1 and 
their respective other ends connected to points connecting the 
npn transistors in U phase arm 22, V phase arm 24 and W 
phase arm 26, respectively, of inverter 20. 

Inverter 30 includes a U phase arm 32, a V phase arm 34 
and a W phase arm 36. Motor generator MG2 includes a 
3-phase coil 14 as a stator coil. Inverter 30 and motor genera 
tor MG2 are similar in con?guration to inverter 20 and motor 
generator MG1, respectively. Accordingly they will not be 
described repeatedly. 

Relay circuit 40 includes relays RY1, RY2. While relay 
RY1, RY2 can be implemented for example by a mechanical 
contact relay, relay RY1, RY2 may be a semiconductor relay. 
Relay RY1 has one end connected to that of electric power 
input line ACL1 and electric power input line ACL1 has the 
other end connected to neutral point N1 of 3-phase coil 12 of 
motor generator MG1. Furthermore, relay RY2 has one end 
connected to that of electric power input line ACL2 and 
electric power input line ACL2 has the other end connected to 
neutral point N2 of 3-phase coil 14 of motor generator MG2. 
Furthermore, relays RY1, RY2 have their respective other 
ends connected to input terminal 50. 

Electric power storage device B is a chargeable and dis 
chargeable dc power supply and for example includes a nickel 
metal hydride battery, a lithium ion battery, or a similar sec 
ondary battery. Electric power storage device B outputs dc 
electric power to boost converter 10. Furthermore, electric 
power storage device B is charged by boost converter 10. 
Note that electric power storage device B may be a capacitor 
of large capacity. 

Voltage sensor 70 detects voltage VB of electric power 
storage device B and outputs the detected voltage VB to 
control device 60. Capacitor C1 smoothes variation in voltage 
between power supply line PL1 and grounding line SL. 

Boost converter 10 operates in response to a signal PWC 
received from control device 60 to boost through reactor L a 
dc voltage received from electric power storage device B and 
output the boosted voltage on power supply line PL2. More 
speci?cally, boost converter 10 operates in response to signal 
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6 
PWC received from control device 60 and stores a current that 
?ows as npn transistor Q2 operates to switch in reactor L as 
magnetic ?eld energy to boost the dc voltage received from 
electric power storage device B. Boost converter 10 outputs 
the boosted voltage via diode D1 to power supply line PL2 in 
synchronization with when npn transistor Q2 is turned off. 

Furthermore, boost converter 10 operates in response to 
signal PWC received from control device 60 to downconvert 
a dc voltage that is received through power supply line PL2 
from one or both of inverters 20, 30 to a level in voltage of 
electric power storage device B and charge electric power 
storage device B therewith. 

Capacitor C2 smoothes variation in voltage between power 
supply line PL2 and grounding line SL. Voltage sensor 72 
detects voltage of capacitor C2 between its terminals, i.e., 
voltage VH of power supply line PL2 with respect to ground 
ing line SL, and outputs the detected voltage VH to control 
device 60. 

Inverter 20 operates in response to a signal PWM1 received 
from control device 60 to convert dc voltage that is received 
from power supply line PL2 to 3-phase ac voltage, and output 
the 3-phase ac voltage to motor generator MG1. Thus, motor 
generator MG1 is driven to generate a designated torque. 
Furthermore, inverter 20 operates in response to signal 
PWM1 received from control device 60 to convert 3-phase ac 
voltage that is generated by motor generator MG1 receiving 
an output of engine 4 to dc voltage, and output the dc voltage 
to power supply line PL2. 

Inverter 30 operates in response to a signal PWM2 received 
from control device 60 to convert dc voltage that is received 
from power supply line PL2 to 3-phase ac voltage, and output 
the 3-phase ac voltage to motor generator MG2. Thus, motor 
generator MG2 is driven to generate a designated torque. 
Furthermore, when the vehicle is regeneratively braked, 
inverter 30 operates in response to signal PWM2 received 
from control device 60 to convert 3-phase ac voltage that is 
generated by motor generator MG2 receiving a torque from 
wheel 2 to dc voltage, and output the dc voltage to power 
supply line PL2. 
Note that regenerative braking as referred to herein 

includes: braking accompanied by electric power regenera 
tion when the driver of the vehicle operates the foot brake; not 
operating the foot brake, while releasing the accelerator pedal 
while the vehicle is traveling, to reduce vehicular speed (or 
stop acceleration) while providing regenerative electric 
power regeneration; and the like. 

Furthermore, when electric power storage device B is 
charged from a commercial power supply 90 external to the 
vehicle and connected to input terminal 50, inverters 20, 30 
convert ac electric power that is provided from commercial 
power supply 90 through electric power input lines ACL1, 
ACL2 to 3-phase coil 12, 14 at neutral points N1, N2 to dc 
electric power and output the dc electric power to power 
supply line PL2. 
Motor generator MG1, MG2 is a 3-phase ac electric motor 

and can for example be a 3-phase ac synchronous electric 
motor. Motor generator MG1 uses an output of engine 4 to 
generate 3-phase ac voltage and outputs the generated 
3-phase ac voltage to inverter 20. Furthermore, motor gen 
erator MG1 generates driving force by 3-phase ac voltage 
received from inverter 20 to start engine 4. Motor generator 
MG2 generates the vehicle’s driving torque by 3-phase ac 
voltage received from inverter 30. Furthermore, when the 
vehicle is regeneratively braked, motor generator MG2 gen 
erates and outputs 3-phase ac voltage to inverter 30. 

Relay circuit 40 electrically connects input terminal 50 to 
electric power input lines ACL1, ACL2 when an input enable 
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signal EN received from control device 60 is activated. More 
speci?cally, When input enable signal EN is activated, relay 
circuit 40 turns on relays RY1, RY2, and When input enable 
signal EN is inactivated, relay circuit 40 turns off relays RY1, 
RY2. 

Input terminal 50 connects commercial poWer supply 90 
external to hybrid vehicle 100 to the vehicle, and in hybrid 
vehicle 100 a method described hereinafter can be employed 
to charge electric poWer storage device B from commercial 
poWer supply 90 external to the vehicle and connected to 
input terminal 50. 

Car navigation device 55 detects the current position of 
hybrid vehicle 100 and displays it on a display unit (not 
shoWn). Furthermore, car navigation device 55 calculates a 
distance to be traveled from the current position of hybrid 
vehicle 100 to a charging location alloWing electric poWer 
storage device B to be charged by commercial poWer supply 
90, and outputs to control device 60 the calculated distance to 
be traveled. Note that the charging location alloWing electric 
poWer storage device B to be charged from commercial poWer 
supply 90 is set for example at home as the vehicle having 
come home Would have the electric poWer storage device 
suf?ciently charged. Car navigation device 55 may be 
adapted to alloW a driver to set a charging location. 

Note that the vehicle’s current position can be detected by 
a global positioning system (GPS) utiliZing an arti?cial sat 
ellite to measure the vehicle’s position, a beacon installed on 
a road, and other similar Well knoWn techniques. 

Current sensor 80 detects a motor current MCRTl ?oWing 
through motor generator MG1 and outputs the detected motor 
current MCRTl to control device 60. Current sensor 82 
detects a motor current MCRT2 ?owing through motor gen 
erator MG2 and outputs the detected motor current MCRT2 
to control device 60. Voltage sensor 74 detects voltage VAC of 
commercial poWer supply 90 connected to input terminal 50 
and outputs the detected voltage VAC to control device 60. 

Control device 60 generates signal PWC for driving boost 
converter 10 and signals PWM1, PWM2 for driving inverters 
20, 30, respectively, and outputs the generated signals PWC, 
PWM1, PWM2 to boost converter 10 and inverters 20, 30, 
respectively. 

Herein if an ignition key (or an ignition sWitch) issues a 
signal IG indicating an off position, and ac electric poWer is 
received from commercial poWer supply 90 by input terminal 
50, control device 60 activates input enable signal EN output 
to relay circuit 40, and control device 60 generates signals 
PWM1, PWM2 for controlling inverters 20, 30 to alloW the ac 
electric poWer provided from commercial poWer supply 90 
through electric poWer input lines ACL1, ACL2 to neutral 
points N1, N2 to be converted to dc electric poWer and thus 
output to poWer supply line PL2. 

Furthermore, control device 60 controls the SOC of elec 
tric poWer storage device B to fall betWeen predetermined 
upper and loWer control limits. It is represented by values of 
0-100% With its fully charged state represented by 100%. 
More speci?cally, When electric poWer storage device B has 
an SOC loWer than the loWer limit control value, control 
device 60 starts engine 4 to cause motor generator MG1 to 
generate electric poWer to charge electric poWer storage 
device B. Furthermore, When electric poWer storage device B 
has an SOC exceeding the upper limit control value, control 
device 60 stops engine 4 to stop motor generator MG1 from 
generating electric poWer. 

Herein, control device 60 receives from car navigation 
device 55 a distance to be traveled from the current position of 
hybrid vehicle 100 to a charging location alloWing electric 
poWer storage device B to be charged by commercial poWer 
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8 
supply 90, and sets upper and loWer limit control values for 
the SOC of electric poWer storage device B in accordance 
With the received distance to be traveled. 

FIG. 2 is a functional block diagram of control device 60 
shoWn in FIG. 1. Note that control device 60 can be imple 
mented by any of software and hardWare. 

With reference to FIG. 2, control device 60 includes a 
converter control unit 61, a ?rst inverter control unit 62, a 
second inverter control unit 63, and an AC input control unit 
64. 

Converter control unit 61 generates signal PWC, as based 
on voltage VB received from voltage sensor 70, voltage VH 
received from voltage sensor 72, torque command values 
TR1, TR2 output from an electronic control unit (ECU) (not 
shoWn) for motor generators MG1, MG2, motor speeds 
MRN1, MRN2, and a control signal CTL received from AC 
input control unit 64, for turning on/ off npn transistors Q1, Q2 
of boost converter 10 and outputs the generated signal PWC 
to boost converter 10. 

First inverter control unit 62 generates signal PWM1, as 
based on torque command value TR1 for and motor speed 
MRN1 of motor generator MG1, voltage VH, motor current 
MCRTl received from current sensor 80, and control signal 
CTL, for turning on/off npn transistors Q11-Q16 of inverter 
20, and outputs the generated signal PWM1 to inverter 20. 

Second inverter control unit 63 generates signal PWM2, as 
based on torque command value TR2 for and motor speed 
MRN2 of motor generator MG2, voltage VH, motor current 
MCRT2 received from current sensor 82, and control signal 
CTL, for turning on/off npn transistors Q21-Q26 of inverter 
30, and outputs the generated signal PWM2 to inverter 30. 
AC input control unit 64 determines from signal IG 

received from the ECU and voltage VAC received from volt 
age sensor 74 Whether to charge electric poWer storage device 
B from commercial poWer supply 90 external to the vehicle. 
If AC input control unit 64 determines to charge, AC input 
control unit 64 activates control signal CTL output to con 
verter control unit 61 and ?rst and second inverter control 
units 62, 63 and activates input enable signal EN output to 
relay circuit 40. 

FIG. 3 is a functional block diagram of converter control 
unit 61 shoWn in FIG. 2. 

With reference to FIG. 3, converter control unit 61 includes 
an inverter input voltage command calculation unit 112, a 
feedback voltage command calculation unit 114, a duty ratio 
calculation unit 116, and a PWM signal conversion unit 118. 

Inverter input voltage command calculation unit 112 cal 
culates an optimal value of (or a target value for) voltage input 
to the inverters, i.e., a voltage commandVH_com, as based on 
torque command values TR1, TR2 and motor speeds MRN1, 
MRN2, and outputs the calculated voltage command 
VH_com to feedback voltage command calculation unit 114. 

With reference to FIGS. 1 and 3, feedback voltage com 
mand calculation unit 114 calculates a feedback voltage com 
mandVH_com_fb, as based on voltage VH output from boost 
converter 10, as detected by voltage sensor 72, and voltage 
commandVH_com received from inverter input voltage com 
mand calculation unit 112, for controlling output voltage VH 
in accordance With voltage command VH_com, and outputs 
the calculated feedback voltage command VH_com_fb to 
duty ratio calculation unit 116. 

Duty ratio calculation unit 116 calculates a duty ratio, as 
based on voltage VB received from voltage sensor 70 and 
feedback voltage command VH_com_fb received from feed 
back voltage command calculation unit 114, for controlling 
voltage VH output from boost converter 10 in accordance 
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With voltage command VH_com, and outputs the calculated 
duty ratio to PWM signal conversion unit 118. 
PWM signal conversion unit 118 receives the duty ratio 

from duty ratio calculation unit 116 and generates a pulse 
Width modulation (PWM) signal, as based on the received 
duty ratio, for turning on/off npn transistors Q1, Q2 of boost 
converter 10, and outputs the generated PWM signal as signal 
PWC to npn transistors Q1, Q2 of boost converter 10. 

Note that increasing a duty cycle for Which npn transistor 
Q2 of a loWer arm of boost converter 10 turns on increases 
electric poWer stored in reactor L, and a higher voltage output 
can be obtained. In contrast, increasing a duty cycle for Which 
npn transistor Q1 of an upper arm of boost converter 10 turns 
on decreases the voltage of poWer supply line PL2. Accord 
ingly, by controlling the duty ratio of npn transistors Q1, Q2, 
the voltage of poWer supply line PL2 can be controlled to be 
any voltage of at least that output from electric poWer storage 
device B. 

Furthermore, When control signal CTL is active, PWM 
signal conversion unit 118 brings npn transistor Q1 and npn 
transistor Q2 into and out of conduction, respectively, regard 
less of the output of duty ratio calculation unit 116. Thus a 
charging current can be passed from poWer supply line PL2 to 
poWer supply line PL1. 

FIG. 4 is a functional block diagram of ?rst and second 
inverter control units 62, 63 shoWn in FIG. 2. 

With reference to FIGS. 1 and 4, ?rst and second inverter 
control units 62, 63 each include a motor controlling phase 
voltage calculation unit 120 and a PWM signal conversion 
unit 122. 

Motor controlling phase voltage calculation unit 120 cal 
culates voltage applied to each phase coil of motor generator 
MG1 (or MG2), as based on torque command value TR1 (or 
TR2) and motor speed MRN1 (or MRN2) received from the 
ECU, motor current MCRT1 (or MCRT2) received from cur 
rent sensor 80 (or 82), and voltage VH received from voltage 
sensor 72, and outputs to PWM signal conversion unit 122 the 
calculated voltage applied to each phase coil. 
PWM signal conversion unit 122 receives a voltage com 

mand for each phase coil from motor controlling phase volt 
age calculation unit 120 and in response thereto generates a 
signal PWM1_0 (a type of signal PWM1) (or PWM2_0 (a 
type of signal PWM2)) actually turning on/offnpn transistors 
Q11-Q16 (or Q21-Q26) of inverter 20 (or 30) and outputs the 
generated signal PWM1_0 (or PWM2_0) to npn transistors 
Q11-Q16 (or Q21-Q26) ofinver‘ter 20 (or 30). 

Thus npn transistors Q11-Q16 (or Q21-Q26) are controlled 
to be sWitched to control a current passed to each phase of 
motor generator MG1 (or MG2) to cause motor generator 
MG1 (or MG2) to output a torque as commanded. As a result 
a motor outputs torque in accordance With torque command 
value TR1 (or TR2). 

Furthermore, When AC input control unit 64 outputs active 
control signal CTL, PWM signal conversion unit 122 gener 
ates a signal PWM1_1 (a type of signal PWM1) (or PWM2_1 
(a type of signal PWM2)) turning on/ off npn transistors Q11 
Q16 (or Q21-Q26) to pass ac currents in phase to the inverter 
20 (or 30) U phase arm 22 (or 32), V phase arm 24 (or 34) and 
W phase arm 26 (or 36), regardless of the output of motor 
controlling phase voltage calculation unit 120, and outputs 
the generated signal PWM1_1 (or PWM2_1) to the inverter 
20 (or 30) npn transistors Q11-Q16 (or Q21-Q26). 

Note that if the U, V, W phase coil U1, V1, W1 (or U2, V2, 
W2) pass ac currents in phase, motor generator MG1 (or 
MG2) does not generate rotary torque, and, as Will be 
described hereinafter, inverters 20 and 30 are controlled to 
cooperate to alloW ac voltage VAC provided from commercial 
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10 
poWer supply 90 to neutral points N1, N2 to be converted to dc 
voltage and thus supplied to poWer supply line PL2. 

FIG. 5 is a circuit diagram shoWing a Zero phase equivalent 
circuit of inverters 20, and motor generators MG1, MG2 
shoWn in FIG. 1. 
With reference to FIG. 5, in each inverter 20, 30, Which is 

a 3-phase inverter, the six npn transistors have their on/off 
combinations in eight patterns. Of the eight sWitching pat 
terns, tWo patterns alloW an interphase voltage to be Zero, and 
such a state of voltage is referred to as a Zero voltage vector. 
For the Zero voltage vector, the upper arms’ three transistors 
can be regarded as being sWitched in mutually the same state 
(i.e., all on or off), and the loWer arms’ three transistors can 
also be regarded as being sWitched in mutually the same state. 

Accordingly in FIG. 5 inverter 20 has npn transistors Q11, 
Q13, Q15 represented as an upper arm 20A collectively and 
npn transistors Q12, Q14, Q16 represented as a loWer arm 
20B collectively. Similarly, inverter 30 has npn transistors 
Q21, Q23, Q25 represented as an upper arm 30A collectively 
and npn transistors Q22, Q24, Q26 represented as a loWer arm 
30B collectively. 
As shoWn in FIG. 5, the Zero phase equivalent circuit can be 

regarded as a single-phase PWM converter having as an input 
thereof single-phase commercial poWer supply 90 electri 
cally connected to neutral points N1, N2 via relay circuit 40 
and input terminal 50 shoWn in FIG. 1. Accordingly, varying 
a Zero voltage vector in each of inverters 20, and controlling 
inverters 20, 30 to sWitch them to each operate as a phase arm 
of a single-phase PWM converter alloW single-phase ac elec 
tric poWer received from commercial poWer supply 90 to be 
converted to dc electric poWer and supplied to poWer supply 
line PL2. 

Control device 60 thus described With reference to FIG. 2 
to FIG. 4 can also be implemented by softWare using a com 
puter. 

FIG. 6 shoWs a general con?guration provided When con 
trol device 60 is implemented as a computer. 

With reference to FIG. 6, control device 60 implemented 
by a computer includes a CPU 180, an A/D converter 181, a 
ROM 182, a RAM 183, and an interface unit 184. 
A/D converter 181 receives an analog signal AIN output 

from a variety of types of sensors or the like, converts the 
signal to a digital signal, and outputs the digital signal to CPU 
180. Furthermore, CPU 180 is connected to ROM 182, RAM 
183 and interface unit 184 by a data bus, an address bus or a 
similar bus 186 to communicate data. 
ROM 182 has stored therein data such as a program 

executed by CPU 180, a map referenced, and the like. RAM 
183 is a Working area used for example When CPU 180 
processes data, and temporarily stores a variety of types of 
variables. 

Interface unit 184 for example: communicates With 
another ECU; inputs data for reWrite When ROM 182 is an 
electrically reWriteable ?ash memory or the like; reads a data 
signal SIG from a memory card, a CD-ROM, or a similar 
computer readable storage medium; and the like. 

Note that CPU 180 communicates a data input signal DIN 
and a data output signal DOUT through an input/ output port. 

Furthermore, control device 60 is not limited to such a 
con?guration as above: it may be implemented to include a 
plurality of CPUs. 

[Control in Charging] 
FIG. 7 is a ?owchart representing a structure of a program 

for control in connection With a decision made by the FIG. 1 
control device 60 to start charging. Note that this ?owchart 
represents a process invoked from a main routine and 
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executed for each ?xed period of time or Whenever a prede 
termined condition is established. 

With reference to FIG. 7, control device 60 determines 
from signal IG received from the ignition key Whether the 
ignition key is set at the off position (step S1). If control 
device 60 determines that the ignition key is not set at the off 
position (NO at step S1), control device 60 determines that it 
is inappropriate to connect commercial poWer supply 90 to 
input terminal 50 to charge electric poWer storage device B, 
and control device 60 proceeds to step S6 to return to the main 
routine. 

If in step S1 control device 60 determines that the ignition 
key is set at the off position (YES at step S1), control device 
60 determines from voltage VAC received from voltage sen 
sor 74 Whether ac electric poWer received from commercial 
poWer supply 90 is currently input to input terminal 50 (step 
S2). If voltage VAC is not observed, control device 60 deter 
mines that ac electric poWer is not input to input terminal 50 
(NO at step S2), and control device 60 proceeds to step S6 to 
return to the main routine. 

In contrast, if voltage VAC is detected, control device 60 
determines that ac electric poWer received from commercial 
poWer supply 90 is currently input to input terminal 50 (YES 
at step S2). Then, control device 60 determines Whether elec 
tric poWer storage device B has an SOC beloW a threshold 
value Sth(F) (step S3). Note that threshold value Sth(F) is a 
value used to determine Whether electric poWer storage 
device B has a su?icient SOC. 

If control device 60 determines that electric poWer storage 
device B has an SOC beloW threshold value Sth(F) (YES at 
step S3), control device 60 activates input enable signal EN 
output to relay circuit 40, and control device 60 causes each 
phase arm to operate to sWitch in the same state in each of the 
tWo inverters 20, 30 While controlling the sWitching of the tWo 
inverters 20, 30 each regarded as a phase arm of a single 
phase PWM converter to charge electric poWer storage device 
B (step S4). Thereafter control device 60 proceeds to step S6 
to return to the main routine. 

In contrast, if in step S3 control device 60 determines that 
electric poWer storage device B has an SOC of at least thresh 
old value Sth(F) (NO at step S3), control device 60 deter 
mines that it is not necessary to charge electric poWer storage 
device B, and control device 60 performs a process to stop 
charging (step S5). More speci?cally, control device 60 stops 
inverters 20, 30 and inactivates input enable signal EN output 
to relay circuit 40. Thereafter control device 60 proceeds to 
step S6 to return to the main routine. 

[Control in Traveling] 
Hereinafter, management of a state of charge or SOC When 

the hybrid vehicle according to the present embodiment trav 
els Will be described. 

With reference again to FIG. 1, the hybrid vehicle accord 
ing to the present embodiment in one aspect includes engine 
4, motor generator MG2 used to drive Wheel 2, chargeable 
and dischargeable electric poWer storage device B supplying 
motor generator MG2 With electric poWer, motor generator 
MG1 receiving mechanical motive poWer from engine 4 to 
generate electric poWer, electric poWer input unit (input ter 
minal 50) receiving electric poWer provided from external to 
the vehicle to charge electric poWer storage device B, and 
control device 60 controlling an amount charged from motor 
generator MG1 to electric poWer storage device B to alloW 
electric poWer storage device B to have a amount of a state, 
representing a state of charge (SOC), approaching a target 
control value. Control device 60 inquires of an occupant of 
the vehicle Whether the occupant has an intention to go to a 
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charging location, and control device 60 changes the target 
control value in accordance With an instruction of the occu 

pant. 
Preferably, the charging location is previously set, and 

When the vehicle’s current position has a distance of at most 
a predetermined value to the charging location, control device 
60 inquires Whether the occupant has an intention to go to the 
charging location. 
More speci?cally, control device 60 has a special SOC 

control mode available When the vehicle’s current position 
has the distance of at most the predetermined value to the 
charging location, and control device 60 inquires of the occu 
pant Whether to select the unique SOC control mode When a 
decision is made in a navigation system that the distance to 
the charging location is at most the predetermined value. 

Preferably, the charging location is at home as set previ 
ously. 

Preferably, if the occupant provides an instruction indicat 
ing that the occupant has an intention to go to the charging 
location, control device 60 sets the target control value to be 
loWer than When the occupant does not have an intention to go 
to the charging location. 

Preferably, control device 60 further inquires of the occu 
pant an amount to be charged, and changes the target control 
value in accordance With the amount to be charged. 

FIG. 8 is a ?owchart representing a How of controlling for 
management of a state of charge or SOC When the hybrid 
vehicle travels. Note that this ?owchart represents a process 
invoked from a main routine and executed for each ?xed 
period of time or Whenever a predetermined condition is 
established. 

With reference to FIG. 1 and FIG. 8, control device 60 
determines from signal IG received from the ignition key 
Whether the ignition key is set at an on position (step S10). 

If control device 60 determines that the ignition key is not 
set at the on position (NO at step S1), control device 60 
proceeds to step S21 to return to the main routine. If control 
device 60 determines that the ignition key is turned on, con 
trol device 60 proceeds to step S11, and control device 60 
obtains the location of the home and the vehicle’s current 
position from car navigation device 55 and determines 
Whether the vehicle’s current position is not at home. If not, 
the control proceeds to step S12. If the vehicle’s current 
position is at home, it is considered that the vehicle has just 
been charged at home, and accordingly, the control proceeds 
to step S18. 

In step S12, control device 60 obtains from car navigation 
device 55 a distance L extending from the current position to 
the home, and in step S13 compares the obtained distance L 
With an EV travelable distance. The EV travelable distance is 
a distance that can be traveled Without using engine 4 With the 
current state of charge of electric poWer storage device B. 
Accordingly, if distance Léthe EV travelable distance is not 
established, and the vehicle travels as an EV and electric 
poWer storage device B is reduced in SOC, then in the end 
before the vehicle arrives home the engine must be started to 
travel normally as an HV In other Words, if distance Léthe 
EV travelable distance is not established, it is inevitable that 
the vehicle travels normally as an HV. 

It is knoWn that in causing a vehicle to travel as an HV With 
the engine operated, an SOC extremely close to a loWer limit 
value prevents the vehicle from traveling as an HV ef?ciently. 
Accordingly, if it is inevitable to cause the vehicle to travel 
normally as an HV, it is preferable to avoid decreasing the 
SOC of electric poWer storage device B to be close to the 
loWer limit value. 
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Accordingly if in step S13 distance Léthe EV travelable 
distance is not established the control proceeds to step S18 to 
cause the vehicle to travel normally as an HV With a target 
SOC value of SC1. 

In contrast if in step S13 distance Léthe EV travelable 
distance is established, the control proceeds to step S14. In 
step S14, control device 60 inquires of the driver Whether to 
go home. This inquiry is done audibly or by an indication 
displayed on a car navigation display. 

Subsequently in step S15 control device 60 aWaits a result 
of the inquiry from the driver or an occupant seated in a 
passenger seat. The result of the inquiry is input through a 
button provided for example on a touch panel of the car 
navigation display to be pressed; audio recognition; and/or 
the like. If in step S15 the result of the inquiry selects “go 
home” the control proceeds to step S16 and if the result of the 
inquiry does not select “go home” the control proceeds to step 
S18. 

In step S16 the occupant is further inquired of Whether to 
charge. This is because the vehicle that has come home may 
have to immediately leave home and in that case it is not 
preferable to reduce the SOC of electric poWer storage device 
B to be extremely loW. 

Step S16 is folloWed by step S17, in Which control device 
60 Waits for the driver or the occupant in the passenger seat to 
input a result of the inquiry. If in step S17 the result of the 
inquiry selects “charge” the control proceeds to step S20 and 
if the result of the inquiry does not select “charge” the control 
proceeds to step S18. 

Note that steps S14-S17 may be one collective inquiry such 
as “go home and charge?”. 

In step S20 a traveling mode With preference for EV is 
determined to be the current traveling mode. For the traveling 
mode With preference for EV, a target SOC value SC2 is set 
for electric poWer storage device B. Target SOC value SC2 is 
set to be loWer than target SOC value SC1 applied When the 
vehicle travels normally as an HV. After step S20 the control 
proceeds to step S21 and shifts to the main routine. 

If NO in step S13 or step S17, then in step S18 a normal HV 
traveling mode is determined to be the current traveling 
mode. In the normal HV traveling mode the target SOC value 
of SC1 is set. Subsequently, the control proceeds to step S19. 

In step S19, a decision is made on Whether a predetermined 
period of time has elapsed or a predetermined distance has 
been traveled since the control immediately previously 
inquired of the driver. More speci?cally, if the control has just 
inquired, the result of the inquiry of Whether to go home and 
charge Would not change, and accordingly, the control Will 
not inquire again. If NO in step S19, the control proceeds to 
step S21 to shift to the main routine. 

If a period of time has elapsed since the immediately pre 
vious inquiry or the vehicle has moved signi?cantly, hoWever, 
the result of the inquiry may change. Accordingly, if YES in 
step S19, step S12 and the folloWing steps are again per 
formed. 

FIG. 9 shoWs a relationship betWeen a distance that the 
vehicle having left home travels before it comes home and its 
SOC. 

With reference to FIG. 9, if a destination is for example a 
geographical point B3, then B1-B3 is an outWard route and 
B3-B5 is a homeWard route. 
When the vehicle leaves home (or at geographical point 

B1), electric poWer storage device B has been charged at 
home and thus has an SOC close to an upper limit manage 
ment value (for example in a vicinity of 80%). At this time 
point is provided a target SOC management value of SC1 
slightly loWer than the upper limit value, and accordingly 
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betWeen geographical points B1-B2 unless the vehicle is 
rapidly accelerated the vehicle travels as an EV With the 
engine stopped and consumes the energy of electric poWer 
storage device B. Consequently at geographical point B1 
electric poWer storage device B has an SOC decreased to 
target value SC1. 
SOC is slightly decreased immediately after the vehicle 

leaves because such alloWs electric poWer storage device B to 
recover electric poWer generated by motor generator MG2 in 
regenerative braking. This alloWs the vehicle to travel e?i 
ciently in terms of energy. 
BetWeen geographical points B2-B4 the engine is operated 

and by the engine’s torque motor generator MG1 generates 
electric poWer, and most of the generated electric poWer is 
used by motor generator MG2. Electric poWer storage device 
B is charged With an excess of the generated electric poWer 
and discharges for shortage thereof repeatedly. As a result, 
electric poWer storage device B has an SOC held in a vicinity 
oftarget value SC1 (e.g., 60%). 
At geographical point B4 the vehicle has a distance to the 

home Within a predetermined distance. The vehicular control 
device inquires of the occupant, and if the result of the inquiry 
indicates going home and charging, the current traveling 
mode is changed to the traveling mode With preference for EV 
decreasing a target SOC value to SC2. 
The distance from geographical point B4 to geographical 

point B5 is a distance of an extent that the vehicle that travels 
simply as an EV starting in a condition With an SOC at SC1 
can travel to come home. Accordingly, EV traveling With the 
engine stopped is performed: Note that if the driver desires 
signi?cantly large acceleration or the like, the engine is 
started and SOC has a portion leveled off, and at geographical 
point B5 electric poWer storage device B has an SOC sub 
stantially close to a loWer limit management value (e. g., 
20%). As such, When the vehicle arrives home, electric poWer 
storage device B has a state alloWing a large amount of elec 
tric poWer to be received thereby. 
As much energy as possible can thus be received at a 

charging location. A vehicle can thus be obtained that less 
depends on an internal combustion engine and emits less 
exhaust gas and thus contributes to environmental protection. 

With reference again to FIG. 1 and FIG. 8, the present 
invention in the present embodiment Will be summarized. 
The present invention in one aspect provides a method of 

controlling a hybrid vehicle including engine 4, motor gen 
erator MG2 used to drive Wheel 2, chargeable and discharge 
able electric poWer storage device B supplying motor genera 
tor MG2 With electric poWer, motor generator MG1 receiving 
mechanical motive poWer from engine 4 to generate electric 
poWer, and electric poWer input unit (terminal 50) receiving 
electric poWer provided from external to the vehicle to charge 
electric poWer storage device B. The method of controlling 
the hybrid vehicle includes: step S14 of inquiring of an occu 
pant of the vehicle Whether the occupant has an intention to go 
to a charging location; step S18 of controlling ?rst charging, 
controlling an amount charged from motor generator MG1 to 
electric poWer storage device B to alloW electric poWer stor 
age device B to have an amount of a state, representing a state 
of charge (SOC), approaching a ?rst target control value 
(SC1); step S20 of controlling second charging, controlling 
an amount charged from motor generator MG1 to electric 
poWer storage device B to alloW the amount of the state to 
approach a second target control value (SC2) loWer than the 
?rst target control value (SCI); and step S15 of determining 
in accordance With an instruction of the occupant to perform 
one of the step of controlling the ?rst charging and the step of 
controlling the second charging. 
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Preferably, the charging location is previously set. The 
method further includes: step S12 of obtaining a distance L 
extending from the vehicle’ s current position to the charging 
location; and step S13 of determining whether distance L is at 
most a predetermined value. Step S14 of inquiring includes 
inquiring whether the occupant has an intention to go to the 
charging location when the distance is at most the predeter 
mined value. 

Preferably, the charging location is at home as set previ 
ously. 

Preferably, step S15 of determining to perform one of the 
step of controlling the ?rst charging and the step of control 
ling the second charging causes step S20 of controlling the 
second charging to be performed if the occupant’s instruction 
indicates that the occupant has an intention to go to the charg 
ing location, and step S15 causes step S18 of controlling the 
?rst charging to be performed if the occupant’s instruction 
indicates that the occupant does not have an intention to go to 
the charging location. 

Preferably, the method further includes: step S16 of further 
inquiring of the occupant an amount to be charged; and step 
S17 of causing step S20 of controlling the second charging to 
be performed if the occupant’s instruction indicates that 
charging is to be done, and causing step S18 of controlling the 
?rst charging to be performed if the occupant’s instruction 
indicates that charging is not to be done. 

[Exemplary Variation] 
FIG. 10 is a ?owchart representing an exemplary variation 

of controlling described with reference to FIG. 8. 
The FIG. 10 ?owchart corresponds to the FIG. 8 ?owchart 

having steps S16, S17 replaced with steps S101-S104. The 
remainder has been described with reference to the FIG. 8 
?owchart. Accordingly it will not be described repeatedly. 

With reference to FIG. 10, if in step S15 there is an input of 
“go home”, then in step S101 control device 60 inquires of the 
occupant an amount to be charged. The inquiry is done for 
example by causing a car navigation display to indicate “How 
long charged?A: 2 hours, B: 1 hour, C: 30 minutes” or the like 
to urge the occupant to select A, B or C. 

Then in steps S1102, S103 a directing is determined in 
accordance with a period of time that the occupant has 
selected to charge therefor. 

In step S102 a decision is made on whether charging is 
substantially not performed. For example, selecting “C: 30 
minutes” also leads to a decision that charging is not per 
formed. If YES at step S102, the control proceeds to step S18 
to set the normal HV traveling mode to be the current travel 
ing mode. 

If NO at step S102 then in step S103 a decision is made on 
whether a large amount is charged. If so (for example if “A: 2 
hours” is selected), the control proceeds to step S20 and the 
traveling mode with preference for EV with a target SOC set 
at SC2 is selected. If a large amount is not charged (for 
example if “B: 1 hour” is selected), the control proceeds to 
step S1 04 and the traveling mode with preference for EV with 
a target SOC set at SC3 is selected. 

Note herein that a target SOC value has a relationship of 
SC1>SC3>SC2. When step S20 or step S104 ends, then in 
step S21 the control is shifted to the main routine. 

FIG. 11 shows one example of how SOC varies when the 
vehicle is controlled in accordance with the FIG. 10 ?ow 
chart. 

FIG. 11 is identical to FIG. 9 for geographical points 
B1-B4. Accordingly it will not be described repeatedly. In 
FIG. 11 at geographical point B4 the vehicle has a distance to 
the home within a predetermined distance. The vehicular 
control device inquires of an occupant of the vehicle, and if 
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the result of the inquiry indicates going home and charging, a 
target SOC value is set at any of SC1, SC2 and SC3 in 
accordance with an amount to be charged. 

If a small or no amount is charged, the target SOC is the 
same as that for geographical points B1-B4, i.e., set at SC1. In 
that case, as indicated by a waveform W1, when the vehicle 
has arrived home, electric power storage device B allows an 
amount to be charged thereto that corresponds to an upper 
limit SOC management value (e.g., 80%) minus SC1 (e.g., 
60%) (i.e., for example 20%). 

If a moderate amount is charged then the target SOC is set 
at SC3. In that case, as indicated by a waveform W3, when the 
vehicle has arrived home, electric power storage device B 
allows an amount to be charged thereto that corresponds to 
the upper limit SOC management value (e.g., 80%) minus 
SC3 (e.g., 40%) (i.e., for example 40%). 

If a large amount is charged then the target SOC is set at 
SC2. In that case, as indicated by a waveform W2, when the 
vehicle has arrived home, electric power storage device B 
allows an amount to be charged thereto that corresponds to 
the upper limit SOC management value (e.g., 80%) minus 
SC3 (e.g., 20%) (i.e., for example 60%). 
Thus the exemplary variation provides a method of con 

trolling a hybrid vehicle, that further includes step S101 of 
further inquiring of an occupant of the vehicle an amount to 
be charged and step S103 of changing a second target control 
value in accordance with the amount to be charged. 

Thus as much energy as possible can be received at a 
charging location. A vehicle can thus be obtained that less 
depends on an internal combustion engine and emits less 
exhaust gas and thus contributes to environmental protection. 

Furthermore, the exemplary variation allows a battery to 
have a state set to have an SOC decreased to match a charging 
time when the vehicle arrives home. Thus when a period of 
time for which charging is to be done elapses and the vehicle 
again leaves home, it can have an SOC charged-close to an 
upper limit management value, and hence also an EV trave 
lable distance of approximately the same extent when the 
vehicle leaves home next time. 

Note that in FIG. 1 car navigation device 55 is included and 
a distance between the location of a home or a similar charg 
ing location and a vehicle’ s current position is obtained from 
car navigation device 55. However, it is not limited thereto. 
For example, car navigation device 55 may be replaced with 
a simpler GPS device mounted to obtain the distance between 
the location of the home or a similar charging location and the 
vehicle’s current position. 

Furthermore, the method disclosed in the above embodi 
ment can be implemented in software using a computer. A 
program for causing a computer to perform the method may 
be read into a computer internal to a vehicular control device 
from a storage medium (ROM, CD-ROM, a memory card or 
the like) having the program stored therein readably by the 
computer or may be provided through a communication line. 

It should be understood that the embodiments disclosed 
herein are illustrative and non-restrictive in any respect. The 
scope of the present invention is de?ned by the terms of the 
claims, rather than the description above, and is intended to 
include any modi?cations within the scope and meaning 
equivalent to the terms of the claims. 

The invention claimed is: 
1. A hybrid vehicle comprising: 
an internal combustion engine; 
an electric motor used to drive a wheel; 
a chargeable and dischargeable electric power storage 

device supplying said electric motor with electric power; 
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an electric power generation device receiving mechanical 
motive power from said internal combustion engine to 
generate electric poWer; 

an electric poWer input unit receiving electric poWer pro 
vided from external to the vehicle to charge said electric 
poWer storage device; and 

a control device controlling an amount charged from said 
electric poWer generation device to said electric poWer 
storage device to alloW said electric poWer storage 
device to have an amount of a state, representing a state 
of charge of said electric poWer storage device, 
approaching a target control value, Wherein said control 
device inquires of an occupant of the vehicle Whether the 
occupant has an intention to go to a previously set charg 
ing location When the vehicle’s current position has a 
distance of at most a predetermined value to said charg 
ing location, and said control device changes said target 
control value in accordance With an instruction of the 
occupant. 

2. The hybrid vehicle according to claim 1, Wherein 
said control device has a control mode setting said target 

control value to be loWer than a normal value available 
When the vehicle’s current position has said distance of 
at most said predetermined value to said charging loca 
tion. 

3. The hybrid vehicle according to claim 2, Wherein said 
control device further inquires of the occupant an amount to 
be charged, and changes said target control value in accor 
dance With said amount to be charged. 

4. The hybrid vehicle according to claim 1, Wherein if the 
occupant provides an instruction indicating that the occupant 
has an intention to go to said charging location, said control 
device sets said target control value to be loWer than When the 
occupant does not have an intention to go to said charging 
location. 

5. The hybrid vehicle according to claim 4, Wherein said 
control device further inquires of the occupant an amount to 
be charged, and changes said target control value in accor 
dance With said amount to be charged. 

6. The hybrid vehicle according to claim 1, Wherein said 
control device further inquires of the occupant an amount to 
be charged, and changes said target control value in accor 
dance With said amount to be charged. 

7. A method of controlling With a control device a hybrid 
vehicle including an internal combustion engine, an electric 
motor used to drive a Wheel, a chargeable and dischargeable 
electric poWer storage device supplying said electric motor 
With electric poWer, an electric poWer generation device 
receiving mechanical motive poWer from said internal com 
bustion engine to generate electric poWer, and an electric 
poWer input unit receiving electric poWer provided from 
external to the vehicle to charge said electric poWer storage 
device, the method of using the control device comprising the 
steps of: 

inquiring of an occupant of the vehicle Whether the occu 
pant has an intention to go to a charging location, said 
charging location being previously set; 
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controlling ?rst charging, controlling an amount charged 

from said electric poWer generation device to said elec 
tric poWer storage device to alloW said electric poWer 
storage device to have an amount of a state, representing 
a state of charge of said electric poWer storage device, 
approaching a ?rst target control value; 

controlling second charging, controlling the amount 
charged from said electric poWer generation device to 
said electric poWer storage device to alloW said amount 
of said state to approach a second target control value 
loWer than said ?rst target control value; 

determining in accordance With an instruction of the occu 
pant to perform one of the step of controlling said ?rst 
charging and the step of controlling said second charg 
ing; 

obtaining a distance extending from the vehicle’s current 
position to said charging location; and 

determining Whether said distance is at most a predeter 
mined value, Wherein the step of inquiring inquires 
Whether the occupant has an intention to go to said 
charging location When said distance is at most said 
predetermined value. 

8. The method of controlling a hybrid vehicle according to 
claim 7, Wherein the step of determining to perform one of the 
step of controlling said ?rst charging and the step of control 
ling said second charging causes the step of controlling said 
second charging to be performed if the occupant’ s instruction 
indicates that the occupant has an intention to go to said 
charging location, and the step of determining causes the step 
of controlling said ?rst charging to be performed if the occu 
pant’ s instruction indicates that the occupant does not have an 
intention to go to said charging location. 

9. The method of controlling a hybrid vehicle according to 
claim 8, further comprising the steps of: 

further inquiring of the occupant an amount to be charged; 
and 

changing said second target control value in accordance 
With said amount to be charged. 

1 0. The method of controlling a hybrid vehicle according to 
claim 7, further comprising the steps of: 

further inquiring of the occupant an amount to be charged; 
and 

changing said second target control value in accordance 
With said amount to be charged. 

1 1 . A computer readable storage medium having a program 
stored therein for causing a computer to perform the method 
of controlling a hybrid vehicle according to claim 10. 

12. A computer readable storage medium having a program 
stored therein for causing a computer to perform the method 
of controlling a hybrid vehicle according to claim 7. 

13 . A computer readable storage medium having a program 
stored therein for causing a computer to perform the method 
of controlling a hybrid vehicle according to claim 8. 


