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CONTROL DEVICE AND CONTROL METHOD FOR HYBRID VEHICLE, AND
HYBRID VEHICLE

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001]  The present invention relates to a control device and a control method for
a hybrid vehicle, and a hybrid vehicle.

2. Description of Related Art

[0002] A hybrid vehicle using an internal combustion engine and a rotating
electric machine has been heretofore known. A rotating electric machine andan electric
storage device are mounted in the hybrid vehicle. The electric storage device is charged
with generated electric power of the rotating electric machine which is driven by the
internal combustion engine.

[0003] In recent years, the charging oyf the electric storage device may be
performed by inserting a plug of a charging cable into a power supply provided in a house
or the ‘like. Power of the electric storage device may be discharged in a house (for
example, see Japanese Patent Application Publication No. 2007-236023 (JP 2007-236023
A). A hybrid vehicle in which power transmission is performed with the hpuse through
the charging éable is referred to as "plug-in hybrid vehicle" (for example, see Japanese
Patent Application Publication No. 2013-51772 (JP 2013-51772 A)). |

[0004] JP 2007-236023 A or JP 2013-51772 A suggests the supply (hereinafter,
referred to as "external power feed") of power generated by the rotating electric machine
mounted in the hybrid vehicle or power of the electric storage device mounted in the
hybrid vehicle to the outside of the hybrid vehicle.

[0005]  The magnitude of power whicﬁ can be extracted from the electric storage
device changes depending on the temperature of the electric storage device. For example,
if the temperature of the elecfric storage device is too low, power cannot be extracted from
the electric storage device. If the temperature of the electric storage device is too high,

for example, deterioration with the use of the electric storage device is likely to be.

CONFIRMATION COPY
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advanced. Accordingly, when the temperature of the electric storage device is too low or

too high, the magnitude of power which can be extracted from the electric storage device

" may be limited. However, if the magnitude of power which can be extracted from the

electric storage device is limited, external power feed may not be performed smoothly.
For this reason, when performing external power feed with power of the electric storage
device, it is preferable to take into consideration the tempe;ature of the electric storage

device.

SUMMARY OF THE INVENTION
[0006]  Therefore, the objectvu‘nderlying the invgntion is tor*provide a control
device for a hybrid vehidlc which enables external power feed, faking into consideration
the temperature of the electric stbrage devicé.

. [0007] A cbntrol device according to the invention is used for a hybrid vehicle in
which an internal combustion engihe, a rcgtating electric machine, e.g.‘.motor generator, and
an electrié storage device are mounted, aﬁd which is able to perfoyrm. external power feed.
Here, external power feed refers to the supply of power from the hybrid vehicle, i.e. of
power from the electric storage device, of power generated by the fotating electric machine,
or of combined power combining power from the electric storage device. and power
generated power by the rotating electric machine, to an external electrical consumer or
electric apparatus oﬁtside of the hybrid Véhicle. “Power” refers to electrical p0\‘>ver. The
control device includes a temperature information acquisitioﬁ unit which acquires
info'rmation relating to the temperature of the electric storage device, and a control unit
which, when the temperature of the electric storage device is outside a predetermined range,

causes the internal combustion engine to drive the rotating electric machine and controls

¥

the hybrid vehicle to supply generated power of the rotating electric machine to the outside

of the hybrid vehicle without charging the electric storage device, and when the
temperature of the electric storage device is within the predetermined range, controls the
hybrid vehicle to supply power of the electric storage device to the outside of the hybrid

vehicle. .
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[0008] - With this, for example, it becomes possible to supply power to the outside
of the hybrid -vehicle without being limited by the cliaractcristics of the electric storage
device in a wide temperature raﬁge. |

[0009] An upper lifnit temperature of the predetermined range may be a
temperature under a cdndition in which the electric storage device is deteriorated or the
output of the electric storage deviée is limited at a temperature higher than the upper limit
temperature, .and a lower limit temperature of the predetermined range may be. a
:tf_:mperature under a condition in which the output of the electric storage device is limited
ata tempera£ure lower than the lower limit temperature. |

[0010] Information relating to fhe temperature of the:electric storage device may‘ ‘
be an air‘ temperature outside the electric storage device. An air. conditioner may be

further mounted in the hybrid vehicle, and when the temperature of the electric storage"

~ device is lower than a lower limit temperature of the predetermined range, the control
~ device may control the air conditioner to warm the electric storage device. The control

15  device according to the invention may further include a determination unit which receives

temperature information from the temperature information acquisition unit and performs a

determination about whether or not the temperature of the electric storage device exceeds

the predetermined range. The control unit may then control power supply from the hybrid

vehicle to the outside of the hybrid vehicle depending from the determination result.

[0011] With the control device according to the invention, it
becomes possible to perform éxtefnal power feed, taking into consideration the
temperature of the electric storage device. The present invention relates also to a control
method for a hybrid vehicle and a hybrid vehicle as it is indicated by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Features, advantages, and technical and industrial sigﬁiﬁcance of an
exemplary émbodiment of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements; and wherein:

FIG. 1 is an overall Block diagram of a hybrid vehicle which is controlled by a‘control

device according to an embodiment of the invention.
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FIG. 2 is a diagram illustrating an operation When a vehicle supplies power té an
electric apparatus outside the vehicle. |

FIG. 3 is a diagram illustrating an example of details of an ECU.

FIG. 4 is a graph illustrating the relationship between chargeable/dischargeable power
and a temperature of an electric storage device.

FIG. 5 is a flowchart illustrating control Whiéh is executed when power feed from a

vehicle to an electric apparatus is performed.

, DETAILED DESCRIPTION OF AN EMBODIMENT
[0013]  Hereinafter, an embodiment -of the invention will be described in detail

referring to the drawings. In the drawings, the same or corresponding portions are

‘represented by the same reference numerals, and description thereof will not be repeated.

[0014] FIG. 1 is an overall block diagram of a hybrid vehicle 100 (hereinafter,
simply referred to as "vehicle 100") which is controlled by a control device for a hybrid
vehicle according to an embodiment of th¢ ihvention. Referr'i'ng»to FIG. 1, the Vehicle 100 ¢

includes an electric_vstorage device 110, a system main relay 115 (SMR 115), a power

control unit (PCU) 120, motor generatofs MGl, MG?2, a power transmission gear 140, a

driving wheel 150, an engine-160 as an interhal combustion engine, an electronic control
unit (ECU) 300 as a control device, a charging relay 210 (CHR 210), a power éonversion
device 200, a temperature sensor 800, and anvai‘r conditioner 900. The PCU 120 includes
a convérter 121, inverters 122, 1 23; and capacitors C1, C2. .

[0015] The electric .storage device 110 is a p(;Wer storage element which is.
configured to perform charging or diécharging. The electric storage device 110 inclﬁdes,
for example, a secondary battery, such as a lithium ion battery, a ﬁickel-hydrogen battery,
or a lead storagé batte\ry_, or an electric storage element, such as an electric double layer
capacitor. The electric storage device 110 is connected to the PCU 120 thrbugh power
lines PL1, NL1. A voltage VB and a current IB of the electric storage device 110 are
measured by sensors (nof shown), and information is transmitted to the ECU 300. The

power lines PL1, NL1 and power lines PL2, NL2 are provided in parallel with the electric
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storage device 110. When the SMR 11}5 and the CHR 210 are in an on state, the power
lines PL1, NL1 and the power lines PL2, NL2 are electrically conducted and are at the

same potential. The power lines PL1, NL1 are power lines which are provided to connect

- the electric storage device‘ 110 and the converter 121. The power lines PL2, NL2 are

power lines which are provided to connect ~the electric storage device 110 and the power
conversion device 200. The electric storage device 110 can be discharged to the power
lines PLI, NL1 and the power lines PL2, NL2 or can be charged from these power lines.
~ [0016] First, the configuration from the electric storage device 1 10 to the power

lines PL1, NL1 side will be described. The system main relay 115 (SMR 115) is provided
between the electric storage device 110 and the power lines PL1, NL1. The SMR 115
operates based on a control signal SE1 from the ECU 300. The SMR 115 electrically
cbnnects or disconnects the electrié storage device 110 and the PCU 126. o

[0017] © The PCU 120 »includés a capacitor C1, the converter.121, a capacitor C2,
and inyeriers 122, 123. ’ ‘

[0018] The converter 121 operates based on a control signal PWC from the ECU
300. The converter 121 performs voltage conversion. The capacitors Cl, C2 for
smoothing or the like are:connected to the converter 121.

[0019]  The inverters 122, 123 are connected in parallel with the converter 121.

The inverters 122, 123 respectively 6perate based Qn control signals PWIl,‘ PWI2 from the

ECU 300. The inverters 122, 123 convert DC power supplied from the converter 121 to
AC power, and supply AC power to the motor generators MG1, MG2. The inverters 122,

123 may convert generéted power. (AC power) of the motor generators MG1, MG2 to DC

‘power, and may supply DC power to the converter 121. A

[0020] The motor generators MG1, MG2 are AC rotating electric machines.
The output torques of the motor generators MG1, MG2 are transmitted to the driving -

wheel 150 through the power transmission gear 140. " The power transmission gear 140

* includes a reduction gear or a power division mechanism. During a regenerative braking

operation of -the vehicle 100, the motor generators MG1, MG2 can generate power by a

rotational force of the driving wheel 150. The motor generators MGl, MG?2 are coupled
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to the engine 160 through the power transmission gear 140. The motor generators MG1,
MG?2 and the engine 160 éperate in cooperation under the control of the ECU 300. With
this, it is possible to generate a vehicle driving force as requested. The motor generators

MGI, MG2 may generate power by the rotation of the engine 160, as well as during the

_ regenerative braking operation of the vehicle 100. -

[0021]  In the above-described configuration, the ECU 300 can cause the engine

160 to drive the motor generators MG1, MG2 and can control the Vehiclé 100 to supply

generated power of the motor generators MG1, MG?2 to the power lines PL1,NLI.
[0022]  Next, the configuration from the electric storage device 110 to the poWer
“lines PL2, NL2 side will be described. The‘CHR 210 is provided Between the electric
storage device 110 and the power lines PL2, NL2. The CHR 210 operates based oni a
.control signal.‘ SE2 from the ECU 300. The CHR 210 electrically connects or disconnects

the electric storage device 110 and the power conversion device 200.

’ [0023] * The power conversion device 200 is connected to an inlet 220 through

power lines ACL1, ACL2. The power conversion device 200 is controlled by a control

signal- PWD- from the ECU 300. The power conversion device 200 converts power

(basically, AC power) from thé ‘inlet 220 to DC power, _ahd suppliés DC power to the

power lines PL2, NL2. The power conversion device 200 may receive DC power from

the power lines PL2, NL2, may convert DC power to AC power, and may supply AC

poWer to the power lines ACL1, ACL2. The bower ’conversionl device 200 may be a

single device in which tWo-way power conversion of charging and power feed is-possible,
or may include a device for charging and a device for power feed as separate devices. |

[0024]  In the example shown in FIG. 1, a charging connector 410 of a charging

~ cable 400 is connected to the inlet 220.  With this, power from an external p.ower supply

500 outside the vehicle 100 is provided to the inlet 220. The charging cable 400 includes,
in addition to the chaiging connector 410; a plug 420 wﬁich is provided for connection to,a
socket. ‘510 of the external power supply 500, and a power line 440 which connects the
charging connector 410 and thé plug 420. A charging circuit interrupt device (CCID) 430

which is provided to switch between power supply and shutoff from the external power
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supply 500 is inserted into the power line 440.
[0025] . In the above-described configuration, the ECU 300 can control the vehicle
100 to suppl_y‘ power of the power lines,PL2, NL2 to the outside of the vehicle 100.
[0026]  The ECU 300 iﬁcludes a central processing unit (CPU), a storage device,

and an input/output buffer (all of these are not shown). The ECU 300 performs input of

signals from sensors or the like or output of control signals to devices, and performs

control of the electric storage device 110 and the devices of the vehicle 100. The control .
may‘be realized by dedicated hardware (electronic circuit or the like) or may be realized by
software. The'ECU v300 calculates the residual 'capécity' (state of charge-(SOC)) of the
electric storage device:110:based on the detection values of .the voltage VB and the current
IB from the electric storage device 110. The ECU 300 receives a proximity déteétion |
signal PISW indicating the conﬁection state of the charging lcable 400 from the charging
connector 410. The ECU 300 receives a control pilot signal CPLT from the CCID 430 of
the charging cable 400. 'fhe ECU 300 executes a charging operation based on these
signals. The signal PISW indicating the conne‘ction state or thé pilot signal CPLT is
svtandar'di(zed in the Society of Automotive Engineers (SAE) in the U.S.,‘ Japan.Electric
Vehicle Association, or the like. ‘

[0027] The teinperature sensor 800 meashre-s (or deteéts) the temperature of the
vehicle 100. Speciﬁcall'y, the temperature.sensor 800 measures the temperature of the

electric storage device 110 or the ambient temperature (hereinafter, also referred to as

~ "outside air temperature") of the electric storage device 110. For example, when the

electric storage device 110 is disposed in a vehicle interior, a luggage room communicating

with the vehicle interior, or ;he like, the temperature sensor 800 may measure the
temperature of the vehicle interior. The measurement value of the temperature sensor 800
1S tranémitted to the ECU 300. With this, the ECU 300 can acquire information relating
to the temperature of the electric storage device 110.

[0028]  The air conditioner 900 adjusts the temperature of the vehicle 100. The

~ air conditioner 900 operates using generated power of the motor generator MG1 by the

driving of the engine 160 or power of the electric storage device 110.  The air conditioner
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900 is controlled by the ECU 300. With this, the ECU 300 can adjust the temperature of
 the vehicle 100. |

[0029] As described above referring to FIG. 1, the vehicle 100 in which the
electric storage device 110 and the engine 160 are mounted can perform (1) external power

feed only using power of the electric storage device 110 (external power feed only by the

electric storage device) under the control of the ECU 300. The vehicle 100 may use (2)

only generated power of the motor generator MGl ’by the driving of the engine 160
(éXtemal power feed only by the engine): The vehicle 100 may use (3) combined power
of power of the electric stofage device 110 and “generated power of the motor generators
MG1, MG2 .(ext?érhal power feed by the electric storage device and the'enginé). : Ca

[0030] (1) In case of external power feed only by the electric storage device, the -

converter 121 does not supply power to the power lines PL1, NL1. The power.

conversion device 200 receives and converts power from the power lines PL2, NL2 and
supplies converted power to the power lines ACL1, ACL2. As a result, the electric
storage device 11‘6 is discharged to the power lines PL2, NL2.

[0031] -‘(2) In casé of external power feed only by the engine, the converter 121
suppliés power to the power lines PL1, NL1. The power conversion device 200 receives
and converts powér from the power lines PL2, NL2 and supplies converted power td thé
power lines ACL1,- ACL2. At this time, the converter 121 and the power conversion
device 200 are controlled by the ECU 300 such that power supplied to the power lines PL1,
NL1 by the converter 121 and power received from the power lines PL2, NL2 by the

power conversion device 200 become equal. ~ As a result, the electric storage device 110 is

not discharged to the power lines PL2, NL2. Then, the electric storage device 110 is not

charged from the power lines PL1, NL1. With this, it is possible to prevent the

‘occurrence of power loss resulting from the charging and discharging of the electric

storagé device 110. In this ‘control, although thé electric storage device 110 is slightly
charged and discharged, in the embodiment, it should be understood that microscopic
charging énd discharging is no included in the chérging and discharging of the electric

storage device 110. That. is, the ECU 300 causes the engine 160 to drive the motor
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generator MG1 and controls the vehicle 100 to supply - generated ‘power of the motor

generator MG1 to‘the oﬁtside of the vehicle 100 without charging th¢ electfic storage
device 110. |
[0032] (3) In case of external power'fee’d by the electric Storége device and the
engine, the converter 121 supplies power to the power lines PLln, NL1. The power
convérsion device 200 receiyés and converts power from the power lines PL2, NL2 and

supplies converted power to the power lines ACL1, ACL2. ' At this time, power received

. from the power lines PL2, NL2 by the power conversion device 200 is greater than power

supplied to the power lines PL1, NL1 by the converter 121. As a result, the electric
storageidevice 110 is discharged to the power lines PL2, NL2.
[0033] The hybrid vehlcle which is controlled by the control device for a hybr1d

vehicle according to the embodiment does not depend on the system\of the hybrid vehicle. -

~ That is, the control by the control device for a hYbrid vehicle according to the embodiment

- can be -applied- to a hybrid vehicle of a type in which external power feed only by the

electric storage device, external power feed only by the engine, and extemal power feed by
the electric storage device énd the engine are possible.

[0034]  FIG. 2 is a diagram illustrating the connectioﬁ between,thé vehicle 100 and
an electric aﬁparatus outside the vehicle during external i)ower feed. As shown in FIG. 2,

when the vehicle 100 supplies power to an electric apparatus 700, a connector dedicated

'for powér feed (power feed connector) 600 is used. The power feed connector 600 is

provided with an output part 610 to which a power plug 710 of the external electric
apparatus 700 can be connected.  If the power feed connector 600 is connected to the inlet
220, the power lines ACLI, ACL2 on the vehicle 100 side and the output part 6‘10 are
electrically connected together throﬁgh a power transmission part 620.

[0035] Referring to FIGS. 1 and 2, the ECU 300 is configured to recognize (or
detect) the connection of the power feed connector 600 to the inlet 22'0.‘ The recognition
is performed using, for example, a switch (ndt shown) which operates With the connection
of the power feed connector 600 to the inlet 220. The ECU 300 may be configured to

perform communication with the outside of the vehicle 100 through the power. feed .
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connéctor 600. For the communication, a sigxtaL such as the above-described signal
PISW, may be used. Alternatively, for the communication, power line communication
(PLC) may be used. For example, if the power feed connector 600 is connected to the
inlet 220, the vetlicle 100 is set in an operation state (external power feed mode) in which
éxtemal‘.power feed is possible. For example, if the power feed connector 600 is
diSconnected from the inlet 220, the vehicle 100 ends the external power feed mode.

[0036]  If the vehicle 100 is set in the external power feed mode, the ECU 300
places‘ the CHR 210 in the on state, operates the power conversion device 200, and
supplies power from the vehicle 100 to the electric apparatus 700. With this, external
power fef:d is performed. While external power feed is performed, power from the
electric storage device 110, generated power of the motor generator MG1 by the driving of |
the engine 160, or combined power is transmitted to the power conversion dévice 200.
The power conversion device 200 receives power, converts power to a voltage and a

current (power) required for an appropriate operation of the electric apparatus 700, and

- Outpu_ts-thc voltage and the current.. The ECU 300 acquires information relating to the

voltage and the current (required power) required for power supply to the electric

~apparatus 700 using communication with the ECU 300 and the outside of the vehicle 100.

- {0037]  FIG. 3 is a diagram illustrating an example of the details of the ECU 300
of FIG. 1. Referring to FIG. 3, the ECU 300 includes a temperature- infdrmation
acquisition unit 3 10,~ a determination unit 320, a control unit,330, gnd other circuits 340.

[0038]  Referring to FIGS. 1 to 3, the témperature information acquisition unit 310
acquires temperattlre infolrmation transmitted from the temperature sensor 800. The
acquired temperature information is transmitted to the determination unit 320.

[0039] The determination unit 320 receives the temperature informationl”
transmitted from the température information acquisition unit 310 and petforms
determination about whether or not the‘ temperature of the electrié storage device 110’

exceeds a predetermined range. When the temperature information is the ambient

. temperature (outside air temperature) of the electric storage device 110, the determination

unit 320 estimates the outside air temperature to be the temperature of the electric storage
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device 110. This is because it is understood by the experiment or the 'like of the inventors
that the temperature of the electric storage. device is a temperature close to the ambient
temperature (outside air temperature). The determination result of the determination unit
320 is transmitted to the control unit 330.

[0040]  The control unit 330 receives the determination result of the determination
unif 320 and controls power supply from the vehicle 100 to the electric apparatus 700. At
this time, the control unit 330 takies the temperature of the electric stofage device 110 into
consideration. The reason that the temperature of the electric storage device 110 fs taken,
into consideration will be described below referring to FIG. 4. |

[0041] When the temperature of the electric storage device 110 is within the
predetermiﬁed range, the éontroi unit 330 éelecté an optir‘num. external power feed
opération among (1) external power feed only by the electric storage device 110, (2)
éxternal power feed only by the engin-e 160, and (3) external power feed by the electric
storage device 110 and the engine 160.  Which of the (1) to (3) external power feed
operations is to be perfbrmed can be deteffhined taking into consideration efﬁciéncy of the
engine 160 in external power feed. For example, when power required for external power
feed is comparatively srn‘all, it is coﬁsidered that (1) external power feed only by the
electric stdrage device 110 is suitable. When power required for external power feed is
comparatively large, it is considered that (3) external power feed by the electric storage
device 110 and the engine 160 is suitable. When the SOC of the electric storage device
110 is comparatively low, (2) external power feed only by the engine 160 may be selected..

- [0042] - When the temperature of ’thé electric storage device 110 is outside the

- predetermined range, the control unit 330 gives priority to (2) external power feed only by

the engine 160. When in this situation supply power is insufﬁéi_ent only by the engine,
the control unit 330 may perform (3) external power feed by the electric storage device 110
and the enginé 160. | ‘

[0043)] Other circuits 340 include circuits which constitute a CPU, a storage
device, an input/ oufpﬁt buffer, and the like. |

[0044]  As described above referring to FIG. 1, the electric storage device includes, .
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for example, a secondary battery, such és a lithium ion battery, a nickel-hydrogen battery,
or a lead storage battery, or an electric storage elemenf, such as an electric double layer
capacitor. The characteristics of this electric storage device*change depending on the

temperature. For example, if the temperature of the electric storage device is too high, the

electric storage device may be deteriorated. The température of the electric storage

device can be increased by power (discharged power) extracted from the electric storage
device and power (charged power) ;input to the electric storage device. Accordingly,
when the temperature of the electric storage device is too high, in order to prevent a}further,
increase | in temperature by charged/discharged power, a function of limiting
charged/discharged power of the electric storage deviceris realized. If the temperature of .
the electric stérage device is too loyy, charged/discharged poWer of the electric storage
devicé is lowered. |
[0045] FIG. 4 | is. a graph illustrating the relationship between

chargeable/dischargeable pbwervand a temperature of an electric storage device (for

- example, the electric storage device 110 of FIG 1). In FIG 4, the horizontal axis

represents the temperature (°C) of the electric storage device, and the vertical axis
represents an allowable output (kW). In the vertical axis, wheh the allowable output
(kW) is positive, the value represents powef (discharged power) which can be extracted
from the electric storage device. Meanwhile, when the allowabl¢ output (kW) is negative,
the value represents- power (charged power) which can Be input to the electric storage
devic'e. A temperature: T1 is an upper limit temperature of the above mentioned
predetermined range, while a temperature T2 is a lower limit témperature of the
predetermined range. \ _

.[0046] REférring‘to FIG. 4, if the temperature of the electric storage device is
equal to or higher than T2 (or a temperature close to. T2) and equal to or lower than T1 (or

a temperature close to T1), the allowable output becomes comparatively lé'rge.

- Meanwhile, if the temperature of the electric storage device exceeds T1 (or a temperature

close to T1) or falls below T2 (or a temperature close to T2), the allowable outpﬁt is

limited. If the temperature of the electric storage device reaches.a high temperature, for
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eXample a temperature exceeding T1, the electric storage device may be deteriorated. For
example, when the temperature of the electric storage device 110 is higher than T1 or
lower than T2, the control unit 330 of FIG. 3 can give priority to (2) the external power
feed operation on1y by the engi‘nee 160. With this, it is possible to limit the use frequency
of the electrio storage device and to prevent an increase in temperature of the electric

storage device. When the temperature of the electric storage device 110 is equal to or

. higher than T2 and equal to or lower than T1, the control unit 330 can perform the external

power feed operation including the use of the electric storage device. That is, the control
unit- 330 can select an optimum efficiency external power feed operation (optimum
efﬁciency mode) among (1) the external power feed operation only by the electric storage
device 110, (2) external power feed only by the engine 160, and (3) external power feed by
the electric storage device 110 and the engine 160. With this, it is possible to improve
efﬁciency of exteﬁal power feed. |

[0047] When thetemperature of ‘;he electric storage device falls below T2, the
control unit 330 controls the air conditioner 900 shown in FIG. 1 Specifically, the control
unit 330 starts a heating function of the air conditioner 900. With this, the eleetfic storage
device s warmed.‘ With this warming, if the temperature of the‘ electric storage device
becomes equal to or higher than T2, it becomes possible to, perform the extemai power
feed operation including the use of the electric storage device.

[0048) FIG S is a ﬂowchart illustrati'ng control which is executed when power -
feed (external power feed) is performed from the vehicle 100 to the electric apparatus 700
of FIGS. 1 and 2. The process of the flowchart is executed by the ECU 300 of FIG. 1 or
the like. |

[0049]  Referring to FIGS. 1 and 3 to 5, first, determination is performed about

whether or not the Vehicle 100 is set in the external power feed mode (Step S101). When

the vehicle 100 is set in the external power feed mode (YES in Step S101), the process
progresses to Step S102. When the vehlcle 100 is not set in the external power feed mode
(NO in Step S101), the flowchart ends.

[0050] In Step S102, determination is performed about whether or not the
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temperature of the electric -storage device, for example, the temperature (outside air
temperature) outside the electric storege device measured by the temperature sensor 800 of
FIG. 1 is lower than the prederermined temperature T1. When the outside air temperature
is lower thén the ‘predetermined temperature T1 (YES in Step S102), the process
progresses to Step S104.  When the outside air temperature is equal to or‘higher than the
p.redeterr\nined temperature T1 (NO rn Step S102), the process progresses to Step S103.
In Step S103, power feed from the engihe 160 is given' pridrity, and power is supplied to
the electric apparatus 700.  Thereafter, the process returns to Step SlOl._ : 7
: [0051] ~ In Step S104, determination is performed about whether or not the outside -
air temperature is higher than the predetermined temperature T2. The pred_eterfnined
temperature T2 in Step S104 is a temperature at which the allowable output of the electric
storage deviee is limited to some extent. The predetermined remperature T2 is a.
temperature lower than the predetermined ternperature T1. When the eutside air
temperature is higher than the predetermined temperature T2 (YES in Step S104), the
process progressee to Stepv S106. When the outside air temperature is equal to or lowe_r
than the predetermined temperature TZ (NO in Step 8104), the process progresses to‘S‘tep
$105. | - | |
[0052]  In Step S105, power feed from the engine 160 is given priority, and the
heating function of the air conditioner 900 is started. ‘Thereafter, the process returns to
Step S101, | |

[0053] In Step S106, power feed is. performed in the optimum efficiency mode.

‘After the heating_function_of the air conditioner 900 is started once in Step S105, the

process may progress to Step S106 when perferr'ning a next control routine. In this case,
in Step S106, if it is determirred that the outside air remperature is higher than the
predetermined temperature T2, the heating function of the air conditioner 900 may be
stopped. Thereafter, the process returns to Step S101.

[0054]l Finally, the embodiment of the invention will be summarized. Referring

to FIGS. 1 and 3, the control device (ECU 300) for a .hybr'id vehicle according to the

embodiment is used for the hybrid vehicle 100 in which the internal combustion engine
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(engine 16v0), the rotating electric machine (motor generators MG1, MG2), and the electric
storage device 110 are mounted, and external power feed is possible, and includes the
temperature information acquisition unit 310 which acquires information relating to the
temperature of the electric storage device 110, and the control unit 330 which, when the
femperature of the electric storage device 110 exceeds the predetermined range, causes the
internal combustion engine (engine 160) to drive the rotating electric machine (motor
generators MG1, MG2) and controls the hybrid vehicle 100 to supply generated poWer of
the rotating electric machine (motor generators MG1, MG2) to the outside of the hybrid
vehicle 100 without cliarging the electric storage device 110, and when the temperature of
the electric storage device 110 does not exceed the predetermined range, controls the
hybrid vehicle 100 to supply power of the electric storage device 110 to the outside of the
hybrid vehicle 100.

[0055]) Preferably, an upper limit temperature of the predetermined range is a
temperature (T1) under a condition in which the el/ectric storage device is deteriorated or
the output of the electric storage device is limited at a temperature higher than the upper
limit temperature, and a lower limit temperature of the predetermined range is a

temperature (T2) under a condition in which the output of the electric storage device is

- limited at a temperature lower than the lower limit temperature.

[0056} Preferably, information relating to the temperature of the electric storage
device 110 is an air temperature outside the electric storage device 110.

[0057] Preferably, the air conditioner 900 is further mounted in the hybrid vehicle
100, and when the temperature of the electric storage device 110 is lower than the lower
limit temperature (T2) of the predetermined range, the conﬁ*ol device (ECU 300) controls
the air conditioner 900. |

[0058) According to the control device for a hybrid vehicle of the embodiment, it
becomes possible to perform the exterﬁél power feed taking into consideration the
témperature of the electric storage device.

[0059]  The embodiment disclosed herein is to be considered in all respects

illustrative and not restrictive. The scope of the invention is indicated by the appended
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" claims rather than by the.foregoing description and all changes which come within the

meaning and range of equivalency of the clai;ﬁs are intended t0 be embraced therein.
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CLAIMS

1. A control device for a hybfid vehicle in which an internal combustion engine, a
ro‘patiﬁg electric machine, and an electric storage device are mounted, and which is able to
perform exterﬁal power feed, the control device comprising:

a temperature information acquisition unit which acquires information relating to the
temperature of the eléctric storage device; and |

a control unit which, when the temperature of the electric storage device is outside a
predetermined range, causes the internal combustionv engihe to drive the rotating electric
machine and controls the hybrid vehicle to supbly generated power of the rotating electric
machine to the outside of the hybrid vehicle without charging the electric storage device,
and when the temperature of the electric storage device 1s within thé predetermined range,

controls the hybrid vehicle to supply power of the electric storage device to the outside of

the hybrid vehicle.

2. The control device according to claim 1,

wherein an upper limit temperature of the predetermined range is a temperature under

. a condition in which the electric storage device is deteriorated or the ou_tput‘_of, the electric

storage device is limited at a temperature higher than the upper limit temperature, and
a lower limit temperature of the predetermined range is a temperature under a
condition in which the output of the electric storage device is limited at a temperature

lower than the lower limit temperature.

3. The control device according to claim 1 or 2,
wherein information relating to the temperature of the electric storage device is an air

temperature outside the electric storage device.

4. The control device éccording to any one of claims 1 to 3,
wherein an air conditioner is further mounted: in the hybrid vehicle, and when the

temperature of the electric storage device is lower than a lower limit temperature of the
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predetermined range, the control device controls the air conditioner to warm the electric
storage device.

5. The control device according to any one of claims 1 to 4, further comprising:

a determination unit receiving temperature information from the temperature
information acquisition unit and performing determination about whether or not the
temperature of the electric storage device exceeds the predetermined range,

wherein the control unit receives the determination result of the determination unit
and controls power supply from the hybrid vehicle to the outside of the hybrid vehicle

depending from the determination result.

6. A control method for a hybrid vehicle in which an internal combustion engine, a
rotating electric machine, and an electric storage device are mounted, and which is able to
perform external power feed, the control method comprising:

acquiring information.relating to the temperature of the electric storage device;

when the temperature of the electric storage device is outside a predetermined range.
causing the .internal combustion engine to drive the rotating electric machine and
controlling the hybrid vehicle to supply generated power of the rotating electric machine to
the outside of the hybrid vehicle without charging the electric storage device, and

when the‘ltemperature of the electric storage device is within the predetermined range,
controlling‘the hybrid vehicle to supply power of the electric storage device to the outside

of the hybrid vehicle.

7. The control method according to claim 6,

wherein an upper limit temperature of the predetermined range is a temperature under
a condition in which the electric storage device is deteriorated or the output of the electric
storage device is limited at a temperature higher than the upper limit temperature, and

a lower limit temperature of the predetermined range is a temperature under a
condition in which the output of the electric storage device is limited at a temperature

lower than the lower limit temperature.
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8. The control method according to claim 6 or 7,
wherein information relating to the temperature of the electric storage device is an air

temperature outside the electric storage device.

9. The control method according to any one of claims 6 to 8,

wherein an air conditioner is further mounted in the hybrid vehicle, and

when the temperature of the electric storage device is equal to or lower than a lower
limit temperature of the predetermined range, the air conditioner is controlled to warm the

- 10:  electric storage device.

10. The control method according to any one of claims 6 to 9, further comprising:
performing determination about whether or not the temperature of the electric storage
device exceeds the predeternlined range based upon acquired information relating to the
15  temperature of the electric storage device, and
controlling the supply of power from the hybrid vehicle to the outside of the hybrid

vehicle depending from the determination result.

11. A hybrid vehicle cbmprising:
20 an internal combustion engine,
a rotating electric machine driven by the international combustion engine,
an electric storage device,
a control device according to any one of claims 1 to S, and
a temperature sensor detecting a temperature of the- electric storage device and

25  transmitting a measurement value of the temperature to the control device.

12. The hybrid vehicle according to claim 11, wherein the temperature sensor detects
the temperature of the electric storage device by measuring the temperature of the electric

storage device or by measuring an ambient temperature of the electric storage device.
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13. The hybrid vehicle (100) accofding to claim 11 or 12, further comprising an air

conditioner.
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