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Description

TECHNICAL FIELD

[0001] The present invention relates to a charging sys-
tem for a vehicle, and particularly to a charging system
for a vehicle equipped with a power storage device con-
figured such that it can be charged from the outside.

BACKGROUND ART

[0002] In recent years, a vehicle such as an electric
vehicle and a hybrid vehicle equipped with a motor for
driving the vehicle and a battery for driving the motor has
been actively developed as an environmentally-friendly
vehicle.
[0003] Japanese Patent Laying-Open No. 07-194015
(Patent Document 1) discloses a charge control device
for charging a battery mounted in an electric vehicle. The
charge control device receives an input of the detected
value of each of an abnormality detection sensor and a
current sensor. When determining that the battery nor-
mally operates, the charge control device feeds back the
value of the current sensor so as to adjust a power control
unit to supply an optimum charging current to the battery
for performing charging. In the event of detection of the
state where the battery should not be charged, such as
a state where an abnormality occurs in the battery or the
battery is fully charged, the electric power output from
the power control unit is adjusted such that the detected
value of the current sensor is approximately equal to 0.
Accordingly, the electric power supplied to the fan and
the like operating when an abnormality occurs in the bat-
tery is directly supplied from the charge control device,
but not discharged from or supplied to the battery having
an abnormality or fully charged.
Patent Document 1: Japanese Patent Laying-Open No.
07-194015

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] Recently, studies have been conducted to im-
plement a plug-in hybrid vehicle provided with a power
storage device of a hybrid vehicle configured such that
it can be charged from the outside as with an electric
vehicle.
[0005] In the case where the power storage device
mounted in the vehicle such as an electric vehicle and a
hybrid vehicle is charged from outside the vehicle at
home and the like, it is desirable to increase the amount
of the electric power to be supplied as much as possible,
in order to shorten the charging time period. However,
an excessive supply side to detect an excessive current,
leading to interruption of the charge path. This rarely oc-
curs during the normal operation, but there is concern
that the control device for controlling charging may re-

quire an excessive electric power when certain abnor-
malities occur in a system for charging. Therefore, it is
preferable to impose a certain limitation in advance.
[0006] The United States patent application publica-
tion US2009015201A1 discloses a vehicle battery charg-
ing system having the features defined in the preamble
of claim 1.
[0007] An object of the present invention is to provide
a charging system for a vehicle which is capable of pre-
venting an overcurrent in the external power supply and
also preventing a breaker from tripping, even in the case
where an abnormality occurs in the vehicle or the charger.

MEANS FOR SOLVING THE PROBLEMS

[0008] In summary, the present invention provides a
charging system for a vehicle for charging a power stor-
age device mounted in the vehicle. The charging system
includes a charger configured to supply electric power
from a power supply external to the vehicle so as to
charge the power storage device; and a charge control
device for controlling the charger by generating a power
command value to the charger. The charge control de-
vice includes a charge power detection unit for detecting
charge power supplied to the power storage device; a
target value determination unit for determining a target
value of the charge power to the power storage device;
a first feedback control unit for correcting the target value
based on a difference between the charge power and
the target value to generate the power command value;
a supply power detection unit for detecting supply power
output from the charger; a guard target value determina-
tion unit for determining a guard target value correspond-
ing to an upper limit value of the power command value
based on allowable power of a system for charging, which
is a maximum allowable power value of a path through
which the electric power is transmitted to said vehicle
from said power supply external to the vehicle ; a second
feedback control unit for correcting the guard target value
based on a difference between the supply power detect-
ed by the supply power detection unit and the guard target
value; and an upper limit guard processing unit for limiting
the target value corrected by the first feedback control
unit based on the guard target value corrected by the
second feedback control unit.
[0009] Preferably, the guard target value determina-
tion unit obtains, from a signal transmission device, in-
formation indicative of said allowable power value of the
path through which the electric power is transmitted to
the vehicle from the power supply external to the vehicle,
the signal transmission device being provided on the
path.
[0010] Further preferably, the charging system for a
vehicle further includes an abnormality monitoring unit
for monitoring an abnormality in the charger based on
the guard target value, the supply power and a correction
value determined by the second feedback control unit.
[0011] Preferably, the vehicle includes an auxiliary ma-
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chine capable of being driven by a part of the electric
power output from the charger. The power storage device
includes a first power storage device connected to a pow-
er supply path to the auxiliary machine, and a second
power storage device to which an output of the charger
is connected. The charging system for a vehicle further
includes a first voltage converter performing voltage con-
version between a voltage of the first power storage de-
vice and a supply voltage to an electric load, and a second
voltage converter performing voltage conversion be-
tween a voltage of the second power storage device and
the supply voltage. The charge control device is config-
ured to control the first and second voltage converters to
select one of the first and second power storage devices
as a target to be supplied with the charge power from the
charger.
[0012] Preferably, the vehicle includes a motor for driv-
ing the vehicle operating with the electric power received
from the power storage device, and an internal combus-
tion engine used for driving the vehicle in combination
with the motor.

EFFECTS OF THE INVENTION

[0013] The present invention can serve to prevent an
overcurrent in the external power supply and also prevent
breaker tripping during charging of the power storage
device mounted in the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is an overall block diagram of a hybrid vehicle
shown as an example of an electric vehicle according
to the present invention.
Fig. 2 is a schematic configuration diagram of con-
verters 12-1 and 12-2 shown in Fig. 1, in which since
the configuration and operation of each of the con-
verters are the same, the configuration and operation
of converter 12-1 will be hereinafter described as a
representative example.
Fig. 3 is a schematic configuration diagram of a
charger 42 shown in Fig. 1.
Fig. 4 is a diagram for illustrating a pilot signal CPLT
input to charging ECU 46.
Fig. 5 is a functional block diagram regarding gen-
eration of a power command value by charging ECU
46.
Fig. 6 is a diagram for illustrating a voltage standard
value VACSPC determined by a guard target value
determination unit 61 in Fig. 5.
Fig. 7 is a diagram for illustrating a current standard
value IACSPC determined by guard target value de-
termination unit 61 in Fig. 5.
Fig. 8 is a flowchart for illustrating the program control
performed in charging ECU 46.

DESCRIPTION OF THE REFERENCE SIGNS

[0015] 19, 92, 95 current sensor, 20, 91, 93, 94 voltage
sensor, 22 auxiliary machine, 34 power split device, 36
engine, 38 driving wheel, 40 MG-ECU, 42 charger, 44
inlet, 46 charging ECU, 47 voltage sensor, 51 charge
power target value determination unit, 52 charge power
detection unit, 53 subtraction unit, 54, 64 feedback con-
trol unit, 55, 56, 57, 65 addition unit, 61 guard target value
determination unit, 62 charger supply power detection
unit, 63 subtraction unit, 66 upper limit guard processing
unit, 80 power limitation unit, 81 filter, 82 AC/DC conver-
sion unit, 83 smoothing capacitor, 84 DC/AC conversion
unit, 85 insulating transformer, 86 rectification unit, 87
temperature sensor, 88 microcomputer, 100 hybrid ve-
hicle, 300 charging cable, 310 connector, 312 switch,
320 plug, 330 CCID, 332 relay, 334 control pilot circuit,
400 wall outlet, 402 external power supply, C smoothing
capacitor, C1 smoothing capacitor, D1A, D1B diode, L1
inductor, LN1A positive bus, LN1B wiring, LN1C negative
bus, MNL main negative bus, MPL main positive bus,
NL1, NL2, NLC negative electrode line, PL1, PL2, PLC
positive electrode line, Q1A, Q1B switching element.

BEST MODES FOR CARRYING OUT THE INVENTION

[0016] The embodiments of the present invention will
be hereinafter described in detail with reference to the
accompanying drawings, in which the same or corre-
sponding components are designated by the same ref-
erence characters, and description thereof will not be re-
peated.

[Overall Configuration of Vehicle]

[0017] Fig. 1 is an overall block diagram of a hybrid
vehicle shown as an example of an electric vehicle ac-
cording to the present invention.
[0018] Referring to Fig. 1, a hybrid vehicle 100 includes
power storage devices 10-1 to 10-3, system main relays
11-1 to 11-3, converters 12-1 and 12-2, a main positive
bus MPL, a main negative bus MNL, a smoothing capac-
itor C, and an auxiliary machine 22. Hybrid vehicle 100
further includes inverters 30-1 and 30-2, motor genera-
tors 32-1 and 32-2, a power split device 34, an engine
36, and a driving wheel 38. Hybrid vehicle 100 further
includes voltage sensors 14-1 to 14-3, 18-1, 18-2, and
20, current sensors 16-1 to 16-3 and 19, and an MG-
ECU (electronic control unit) 40. Hybrid vehicle 100 also
includes a charger 42, a vehicle inlet 44, and a charging
ECU 46.
[0019] Each of power storage devices 10-1 to 10-3
serves as a rechargeable direct-current (DC) power sup-
ply including, for example, a secondary battery such as
nickel-metal hydride or lithium-ion secondary battery, a
large-capacity capacitor, and the like. Power storage de-
vice 10-1 is connected to converter 12-1 through system
main relay 11-1. Power storage devices 10-2 and 10-3
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are connected to converter 12-2 through system main
relays 11-2 and 11-3, respectively.
[0020] System main relay 11-1 is provided between
power storage device 10-1 and converter 12-1. System
main relay 11-2 is provided between power storage de-
vice 10-2 and converter 12-2. System main relay 11-3 is
provided between power storage device 10-3 and con-
verter 12-2. In order to prevent a short circuit between
power storage device 10-2 and power storage device
10-3, system main relays 11-2 and 11-3 are not simulta-
neously but selectively turned on.
[0021] Converters 12-1 and 12-2 are arranged in par-
allel with each other, and each connected to main positive
bus MPL and main negative bus MNL. Based on a signal
PWC1 from MG-ECU 40, converter 12-1 performs volt-
age conversion between power storage device 10-1 and
main positive and negative busses MPL and MNL. Based
on a signal PWC2 from MG-ECU 40, converter 12-2 per-
forms voltage conversion between power storage device
10-2 or 10-3 electrically connected to converter 12-2 and
main positive and negative busses MPL and MNL.
[0022] Auxiliary machine 22 is connected to a positive
electrode line PL1 and a negative electrode line NL1
which are provided between system main relay 11-1 and
converter 12-1. Smoothing capacitor C is connected be-
tween main positive bus MPL and main negative bus
MNL, and distributes the electric power to each of the
power storage devices through main positive bus MPL
and main negative bus MNL.
[0023] Inverters 30-1 and 30-2 are arranged in parallel
with each other, and each connected to main positive
bus MPL and main negative bus MNL. Inverter 30-1
drives motor generator 32-1 based on a signal PWI1 from
MG-ECU 40. Inverter 30-2 drives motor generator 32-2
based on a signal PWI2 from MG-ECU 40.
[0024] Motor generators 32-1 and 32-2 each are an
alternating-current (AC) rotating electric machine includ-
ing, for example, a permanent magnet type synchronous
electric motor provided with a rotor into which a perma-
nent magnet is incorporated. Motor generators 32-1 and
32-2 are coupled to power split device 34. Power split
device 34 includes a planetary gear having a sun gear,
a pinion gear, a carrier, and a ring gear. The pinion gear
engages with the sun gear and the ring gear. The carrier
is coupled to the crankshaft of engine 36 while rotatably
supporting the pinion gear. The sun gear is coupled to
the rotation shaft of motor generator 32-1. The ring gear
is coupled to the rotation shaft of motor generator 32-2
and driving wheel 38. Power split device 34 serves to
split the power generated by engine 36 into a path
through which the power is transmitted to driving wheel
38 and a path through which the power is transmitted to
motor generator 32-1.
[0025] Motor generator 32-1 generates electric power
using the power of engine 36 split by power split device
34. For example, when the state of charge (SOC) of each
of power storage devices 10-1 to 10-3 decreases, engine
36 is started and motor generator 32-1 generates electric

power, which is then supplied to the power storage de-
vice.
[0026] In contrast, motor generator 32-2 generates
driving force by using at least one of the electric power
supplied from at least one of power storage devices 10-1
to 10-3 and the electric power generated by motor gen-
erator 32-1. The driving force of motor generator 32-2 is
transmitted to driving wheel 38. During braking of the
vehicle, the kinetic energy of the vehicle is transmitted
from driving wheel 38 to motor generator 32-2 which is
then driven to operate as a power generator. Thus, motor
generator 32-2 operates as a regenerative brake for con-
verting the kinetic energy of the vehicle into electric power
for collection.
[0027] MG-ECU 40 generates signals PWC1 and
PWC2 for driving converters 12-1 and 12-2, respectively,
and outputs the generated signals PWC1 and PWC2 to
converters 12-1 and 12-2, respectively. MG-ECU 40 also
generates signals PWI1 and PWI2 for driving motor gen-
erators 32-1 and 32-2, respectively, and outputs the gen-
erated signals PWI1 and PWI2 to inverters 30-1 and 30-2,
respectively.
[0028] Furthermore, in the case where power storage
device 10-1 is charged by charger 42, when a signal CH1
received from charging ECU 46 is activated, MG-ECU
40 generates and outputs signals PWC1 and PWC2 to
converters 12-1 and 12-2, respectively, such that charge
power may be supplied from charger 42 sequentially
through converter 12-2, main positive bus MPL and main
negative bus MNL, and converter 12-1 to power storage
device 10-1.
[0029] Charger 42 has an input terminal connected to
vehicle inlet 44 and has an output terminal connected to
a positive electrode line PL2 and a negative electrode
line NL2 which are disposed between converter 12-2 and
system main relays 11-2 and 11-3. Charger 42 receives
the electric power supplied from a power supply 402 ex-
ternal to the vehicle (hereinafter also referred to as an
"external power supply") through vehicle inlet 44. Charg-
er 42 then receives a power command value CHPW from
charging ECU 46 to control the output voltage of charger
42 to be set at a predetermined DC voltage and also
control the output power of charger 42 to be equal to
power command value CHPW. Vehicle inlet 44 serves
as a power interface for receiving electric power from
external power supply 402.
[0030] Voltage sensors 14-1 to 14-3 detect a voltage
VB1 of power storage device 10-1, a voltage VB2 of pow-
er storage device 10-2 and a voltage VB3 of power stor-
age device 10-3, respectively, and then output the de-
tected values to charging ECU 46. Current sensors 16-1
to 16-3 detect a current IB1 input to and output from power
storage device 10-1, a current IB2 input to and output
from power storage device 10-2, and a current IB3 input
to and output from power storage device 10-3, respec-
tively, and then output the detected values to charging
ECU 46.
[0031] Voltage sensors 18-1 and 18-2 detect a voltage
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VL1 between positive electrode line PL1 and negative
electrode line NL1, and a voltage VL2 between positive
electrode line PL2 and negative electrode line NL2, re-
spectively, and then output the detected values to charg-
ing ECU 46. Current sensor 19 detects a current IL on
positive electrode line PL2 input to and output from con-
verter 12-2, and then outputs the detected value to charg-
ing ECU 46. It is to be noted that current sensor 19 can
detect the current flowing from charger 42 into converter
12-2 when power storage device 10-1 is charged by
charger 42. Voltage sensor 20 detects a voltage VH be-
tween main positive bus MPL and main negative bus
MNL, and then outputs the detected value to charging
ECU 46.
[0032] When power storage devices 10-1 to 10-3 are
charged by external power supply 402 connected to ve-
hicle inlet 44, charging ECU 46 receives a target value
PR of the charge power (kWh) of power storage devices
10-1 to 10-3 from a vehicle ECU which is not shown.
Charging ECU 46 also receives, from the above-de-
scribed vehicle ECU, a signal SEL indicating as to which
of power storage devices 10-1 to 10-3 is charged by
charger 42. In other words, in the first embodiment, power
storage devices 10-1 to 10-3 are charged sequentially in
the predetermined order.
[0033] When power storage device 10-1 is charged,
charging ECU 46 outputs signal CH1 to MG-ECU 40, and
converters 12-1 and 12-2 operate so as to cause the
electric power to flow from charger 42 sequentially
through converters 12-2 and 12-1 into power storage de-
vice 10-1. In this case, when power storage device 10-1
is charged, auxiliary machine 22 connected between
power storage device 10-1 and converter 12-1 operates
with the electric power supplied from charger 42. In con-
trast, when power storage device 10-2 or 10-3 is charged,
auxiliary machine 22 receives electric power from power
storage device 10-1.
[0034] When external power supply 402 charges pow-
er storage devices 10-1 to 10-3, charging ECU 46 gen-
erates power command value CHPW indicative of the
target value of the electric power output from charger 42,
and outputs the generated power command value CHPW
to charger 42.
[0035] Then, charging ECU 46 receives the detected
value of each of voltages VB1 to VB3, VL1, VL2 and VH,
and currents IB1 to IB3 and IL. Based on each of the
above detected values, charging ECU 46 performs feed-
back correction for power command value CHPW of
charger 42 such that the charge power actually supplied
to power storage devices 10-1 to 10-3 is equal to target
value PR. In other words, in the present embodiment,
not only charger 42 is controlled such that the output
power of charger 42 is equal to the target value, but also
power command value CHPW is feedback-corrected
based on the state of the power storage device such that
the actual charge power of the power storage device is
equal to the target value. This allows the charge power
of power storage devices 10-1 to 10-3 to be equal to

target value PR with reliability.
[0036] Hybrid vehicle 100 further includes a voltage
sensor 47 detecting a voltage VAC which is input from
external power supply 402. Charging ECU 46 receives
the detection result provided from voltage sensor 47.
Charging ECU outputs power command value CHPW to
charger 42 and also outputs, to charger 42, a control
signal CHRQ used for controlling charger 42 to be turned
on and off.
[0037] Fig. 2 is a schematic configuration diagram of
converters 12-1 and 12-2 shown in Fig. 1. Since the con-
figuration and operation of each of the converters are the
same, the configuration and operation of converter 12-1
will be hereinafter described as a representative exam-
ple.
[0038] Referring to Fig. 2, converter 12-1 includes a
chopper circuit 13-1, a positive bus LN1A, a negative bus
LN1C, a wiring LN1B, and a smoothing capacitor C1.
Chopper circuit 13-1 includes switching elements Q1A,
Q1B, diodes D1A, D1B, and an inductor L1.
[0039] Positive bus LN1A has one end connected to a
collector of switching element Q1B and the other end
connected to main positive bus MPL. Negative bus LN1C
has one end connected to negative electrode line NL1
and the other end connected to main negative bus MNL.
[0040] Switching elements Q1A and Q1B are connect-
ed in series between negative bus LN1C and positive
bus LN1A. Specifically, the emitter of switching element
Q1A is connected to negative bus LN1C, and the collector
of switching element Q1B is connected to positive bus
LN1A. Diodes D1A and D1B are connected in reverse
parallel with switching elements Q1A and Q1B, respec-
tively. Inductor L1 is connected between wiring LN1B and
the connection node of switching elements Q1A and
Q1B.
[0041] Wiring LN1B has one end connected to positive
electrode line PL1 and the other end connected to induc-
tor L1. Smoothing capacitor C1 is connected between
wiring LN1B and negative bus LN1C, and reduces an AC
component contained in the DC voltage between wiring
LN1B and negative bus LN1C.
[0042] In accordance with signal PWC1 from MG-ECU
40 (Fig. 1), chopper circuit 13-1 performs bidirectional
DC voltage conversion between power storage device
10-1 (Fig. 1) and main positive and negative busses MPL
and MNL. Signal PWC1 contains a signal PWC1A used
for controlling switching element Q1A forming a lower
arm element to be turned on and off, and a signal PWC1B
used for controlling switching element Q1B forming an
upper arm element to be turned on and off. MG-ECU 40
then controls the duty ratio (the ratio between the on-
period and the off-period) of each of switching elements
Q1A, Q1B within a certain duty cycle (the sum of the on-
period and the off-period).
[0043] When switching elements Q1A and Q1B are
controlled such that the on-duty of switching element
Q1A is increased (since switching elements Q1A and
Q1B are controlled to be complementarily turned on/off
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except for the dead time period, the on-duty of switching
element Q1B is decreased), the amount of the pump cur-
rent flowing from power storage device 10-1 through in-
ductor L1 increases, which causes an increase in the
electromagnetic energy accumulated in inductor L1. This
results in an increase in the amount of the current dis-
charged from inductor L1 through diode D1B to main pos-
itive bus MPL at the timing when switching element Q1A
is switched from the ON state to the OFF state, and thus,
the voltage on main positive bus MPL is increased.
[0044] In contrast, when switching elements Q1A and
Q1B are controlled such that the on-duty of switching
element Q1B is increased (the on-duty of switching ele-
ment Q1A is decreased), the amount of the current flow-
ing from main positive bus MPL through switching ele-
ment Q1B and inductor L1 into power storage device
10-1 increases, which causes a decrease in the voltage
on main positive bus MPL.
[0045] Thus, by controlling the duty ratio of each of
switching elements Q1A and Q1B, the voltage on main
positive bus MPL can be controlled, and the direction of
the current (electric power) and the amount of the current
(amount of the electric power) flowing between power
storage device 10-1 and main positive bus MPL can also
be controlled.
[0046] Fig. 3 is a schematic configuration diagram of
charger 42 shown in Fig. 1.
[0047] Referring to Fig. 3, charger 42 includes a filter
81, a power limitation unit 80, a temperature sensor 87,
voltage sensors 91, 93 and 94, current sensors 92 and
95, and a microcomputer 88.
[0048] Power limitation unit 80 includes an AC/DC con-
version unit 82, a smoothing capacitor 83, a DC/AC con-
version unit 84, an insulating transformer 85, and a rec-
tification unit 86.
[0049] Filter 81 is disposed between vehicle inlet 44
(Fig. 1) and AC/DC conversion unit 82, and prevents ve-
hicle inlet 44 from outputting high frequency noise to ex-
ternal power supply 402 during charging of power storage
devices 10-1 to 10-3 by external power supply 402 (Fig.
1). AC/DC conversion unit 82 includes a single-phase
bridge circuit. Based on the drive signal from microcom-
puter 88, AC/DC conversion unit 82 converts the AC pow-
er supplied from external power supply 402 into a DC
power, which is then output to a positive electrode line
PLC and a negative electrode line NLC. Smoothing ca-
pacitor 83 connected between positive electrode line
PLC and negative electrode line NLC serves to reduce
the power variation component contained between pos-
itive electrode line PLC and negative electrode line NLC.
[0050] DC/AC conversion unit 84 includes a single-
phase bridge circuit. Based on the drive signal from mi-
crocomputer 88, DC/AC conversion unit 84 converts the
DC power supplied through positive electrode line PLC
and negative electrode line NLC into an AC power of high
frequency, which is then output to insulating transformer
85. Insulating transformer 85 includes a core containing
magnetic material, and a primary coil and a secondary

coil which are wound around the core. The primary and
secondary coils are electrically insulated and connected
to DC/AC conversion unit 84 and rectification unit 86,
respectively. Insulating transformer 85 converts the AC
power of high frequency supplied from DC/AC conver-
sion unit 84 into the voltage level in accordance with the
turns ratio between the primary coil and the secondary
coil, and outputs the resultant to rectification unit 86. Rec-
tification unit 86 rectifies the AC power output from insu-
lating transformer 85 to a DC power, which is then output
to positive electrode line PL2 and negative electrode line
NL2.
[0051] Voltage sensor 91 detects the voltage of exter-
nal power supply 402 which has been passed through
filter 81, and outputs the detected value to microcomputer
88. Current sensor 92 detects the current supplied from
external power supply 402, and outputs the detected val-
ue to microcomputer 88. Voltage sensor 93 detects the
voltage between positive electrode line PLC and negative
electrode line NLC, and outputs the detected value to
microcomputer 88. Voltage sensor 94 detects the voltage
on the output side of rectification unit 86, and outputs the
detected value to microcomputer 88. Current sensor 95
detects the current output from rectification unit 86, and
outputs the detected value to microcomputer 88.
[0052] Based on the detected values from voltage sen-
sors 91, 93 and 94 and current sensors 92 and 95, mi-
crocomputer 88 generates a drive signal used for driving
AC/DC conversion unit 82 and DC/AC conversion unit
84 such that the output power of charger 42 calculated
based on the detected values from voltage sensor 94
and current sensor 95 is equal to power command value
CHPW. Microcomputer 88 then outputs the generated
drive signal to AC/DC conversion unit 82 and DC/AC con-
version unit 84.
[0053] Temperature sensor 87 detects whether the
condition of the power-saving operation that charger 42
may possibly become overheated is satisfied or not. Spe-
cifically, temperature sensor 87 detects and transmits a
temperature TC of charger 42 to microcomputer 88. Mi-
crocomputer 88 changes the operation mode of charger
42 between the saving mode and the normal mode based
on temperature TC transmitted from temperature sensor
87. Power limitation unit 80 limits the electric power from
the power supply external to the vehicle under the control
by microcomputer 88, and supplies the resultant electric
power as charge power to power storage devices 10-1
to 10-3.
[0054] Fig. 4 is a diagram for illustrating a pilot signal
CPLT input to charging ECU 46.
[0055] Referring to Fig. 4, the charge path from an ex-
ternal power supply 402 through a charging cable 300 to
an add-on charger 42 on the vehicle is shown.
[0056] Inlet 44 is provided, for example, on the side of
a plug-in hybrid vehicle. A connector 310 of charging ca-
ble 300 coupling the plug-in hybrid vehicle and external
power supply 402 is connected to inlet 44.
[0057] Charging cable 300 coupling the plug-in hybrid
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vehicle and external power supply 402 includes connec-
tor 310, a plug 320 and a CCID (charging circuit interrupt
device) 330.
[0058] Connector 310 of charging cable 300 is con-
nected to inlet 44 provided on the plug-in hybrid vehicle.
Connector 310 is provided with a switch 312. When
switch 312 is closed in the state where connector 310 of
charging cable 300 is connected to inlet 44 provided on
the plug-in hybrid vehicle, charging ECU 46 receives a
connector signal PISW indicating that connector 310 is
connected to inlet 44.
[0059] Switch 312 opens and closes in coordination
with an anchor fitting which anchors connector 310 of
charging cable 300 to inlet 44 of the hybrid vehicle. The
anchor fitting swings by the user pressing the button pro-
vided on connector 310.
[0060] Plug 320 of charging cable 300 is connected to
a wall outlet 400 provided in the house. Wall outlet 400
receives the AC electric power from power supply 402
external to the plug-in hybrid vehicle.
[0061] CCID 330 includes a relay 332 and a control
pilot circuit 334. In the state where relay 332 is opened,
the path is interrupted through which power supply 402
external to the plug-in hybrid vehicle supplies the electric
power to the plug-in hybrid vehicle. In the state where
relay 332 is closed, the electric power can be supplied
to the plug-in hybrid vehicle from power supply 402 ex-
ternal to the plug-in hybrid vehicle. Charging ECU 46
controls the state of relay 332 in the state where connec-
tor 310 of charging cable 300 is connected to inlet 44 of
the plug-in hybrid vehicle.
[0062] Control pilot circuit 334 transmits a pilot signal
(square wave signal) CPLT to a control pilot line in the
state where plug 320 of charging cable 300 is connected
to wall outlet 400, that is, external power supply 402, and
where connector 310 is connected to inlet 44 provided
on the plug-in hybrid vehicle. The oscillator disposed
within control pilot circuit 334 oscillates the pilot signal.
[0063] When plug 320 of charging cable 300 is con-
nected to wall outlet 400, control pilot circuit 334 may
output a constant pilot signal CPLT even if connector 310
is disconnected from inlet 44 provided on the plug-in hy-
brid vehicle. However, charging ECU 46 cannot detect
the output pilot signal CPLT in the state where connector
310 is disconnected from inlet 44 provided on the plug-
in hybrid vehicle.
[0064] When plug 320 of charging cable 300 is con-
nected to wall outlet 400 and connector 310 is connected
to inlet 44 of the plug-in hybrid vehicle, control pilot circuit
334 oscillates pilot signal CPLT of a predetermined pulse
width (duty cycle).
[0065] The plug-in hybrid vehicle is informed of the cur-
rent capacity that can be supplied in accordance with the
pulse width of pilot signal CPLT. For example, the plug-
in hybrid vehicle is informed of the current capacity of
charging cable 300. The pulse width of pilot signal CPLT
is constant independently of the voltage and the current
of external power supply 402. The current capacity of

charging cable 300 is selected so as to accommodate
the capacity of the breaker of external power supply 402.
[0066] In the case where a different charging cable is
used, the pulse width of pilot signal CPLT may vary. In
other words, the pulse width of pilot signal CPLT may be
set for each type of the charging cables.
[0067] In the present embodiment, in the state where
the plug-in hybrid vehicle and external power supply 402
are coupled by charging cable 300, power storage de-
vices 10-1 to 10-3 in Fig. 1 are charged with the electric
power supplied from external power supply 402. During
charging of power storage devices 10-1 to 10-3, corre-
sponding system main relays 11-1 to 11-3 and relay 332
in CCID 330 are closed.
[0068] Voltage sensor 47 provided inside the plug-in
hybrid vehicle detects AC voltage VAC of external power
supply 402. The detected voltage VAC is transmitted to
charging ECU 46.
[0069] Charging ECU 46 detects based on connector
signal PISW that the charging cable is connected to the
inlet, detects the allowable current value of the charging
cable based on pilot signal CPLT, and outputs, to charger
42, power command value CHPW and control signal
CHRQ used for controlling turning on and off.
[0070] Fig. 5 is a functional block diagram regarding
generation of a power command value by charging ECU
46.
[0071] Referring to Fig. 5, charging ECU 46 includes
a charge power target value determination unit 51, a
charge power detection unit 52, a subtraction unit 53, a
feedback control unit 54, addition units 55, 56, 57, and
an upper limit guard processing unit 66.
[0072] Charge power target value determination unit
51 sets a target charge power PR based on voltage value
VAC (100V/200V) detected by the voltage sensor. When
state of charge SOC of the power storage device as a
target to be charged is low, target charge power PR is
set to be relatively large, which is followed by quick charg-
ing. On the other hand, when state of charge SOC of the
power storage device as a target to be charged is high,
target charge power PR is set to be relatively small, which
is followed by additional charging that is slowly carried
out after the quick charging. However, when a charge
power upper limit value Win is set to be relatively small
in accordance with the temperature of the power storage
device, target charge power PR is limited thereto.
[0073] When power storage device 10-1 is charged by
charger 42, charge power detection unit 52 calculates
the charge power of power storage device 10-1 based
on the detected values of voltage VB1 and current IB1,
and outputs the calculation result as a monitor value PM2
to subtraction unit 53. In addition, based on signal SEL
transmitted from vehicle ECU which is not shown, it is
determined that power storage device 10-1 is charged
by charger 42.
[0074] Furthermore, when power storage device 10-2
is charged by charger 42, charge power detection unit
52 calculates the charge power of power storage device

11 12 



EP 2 395 624 B1

8

5

10

15

20

25

30

35

40

45

50

55

10-2 based on the detected values of voltage VB2 and
current IB2, and outputs the calculation result as monitor
value PM2 to subtraction unit 53. When power storage
device 10-3 is charged by charger 42, charge power de-
tection unit 52 calculates the charge power of power stor-
age device 10-3 based on the detected values of voltage
VB3 and current IB3, and outputs the calculation result
as monitor value PM2 to subtraction unit 53. In addition,
based on signal SEL transmitted from vehicle ECU which
is not shown, it is determined that power storage device
10-2 or 10-3 is charged by charger 42.
[0075] Subtraction unit 53 subtracts target value PR
from monitor value PM2, and outputs the calculation re-
sult to feedback control unit 54. It is to be noted that target
value PR may be different or the same for each of power
storage devices 10-1 to 10-3.
[0076] Feedback control unit 54 performs a proportion-
al-plus-integral operation (PI control) using, as a control
input, a deviation between monitor value PM2 received
from subtraction unit 53 and target value PR of the charge
power, and outputs the calculation result as a feedback
correction value PC. Addition unit 55 adds correction val-
ue PC to target value PR. Addition unit 56 adds the cal-
culation result in addition unit 55 to an expected value
Paux of the electric power of the auxiliary machine, to
which a charger loss Ploss is added by addition unit 57.
[0077] Upper limit guard processing unit 66 performs
upper limit guard processing for setting a guard value B
as an upper limit for a calculation result A in addition unit
57, and outputs power command value CHPW.
[0078] In the present embodiment, guard value B pro-
vided to upper limit guard processing unit 66 is also cor-
rected by feedback processing.
[0079] For the purpose of this processing, charging
ECU 46 includes a guard target value determination unit
61, a charger supply power detection unit 62, a subtrac-
tion unit 63, a feedback control unit 64, and an addition
unit 65.
[0080] Guard target value determination unit 61 deter-
mines a guard target value PB obtained by multiplying a
voltage standard value VACSPC determined based on
detected voltage VAC input from the outside and a cur-
rent standard value IACSPC determined based on pilot
signal CPLT. In addition, in the case where the allowable
power of charger 42 is smaller than the guard target value
determined based on VAC and CPLT, guard target value
determination unit 61 sets the allowable power of charger
42 as guard target value PB.
[0081] Fig. 6 is a diagram for illustrating voltage stand-
ard value VACSPC determined by guard target value de-
termination unit 61 in Fig. 5.
[0082] Fig. 7 is a diagram for illustrating a current
standard value IACSPC determined by guard target val-
ue determination unit 61 in Fig. 5.
[0083] Referring to Figs. 6 and 7, when the VAC sensor
value detected by the voltage sensor is not less than 80V
and less than 160V, guard target value determination
unit 61 determines that the voltage standard value is

100V. Furthermore, when the VAC sensor value is not
less than 160V and less than 260V, guard target value
determination unit 61 determines that voltage standard
value VACSPC is 200V.
[0084] Furthermore, when the duty ratio of input pilot
signal CPLT falls within the range of 18 to 22%, guard
target value determination unit 61 determines that current
standard value IACSPC is 12A. When the duty ratio of
pilot signal CPLT falls within the range of 24 to 28%,
guard target value determination unit 61 determines that
current standard value IACSPC is 16A. When the duty
ratio of pilot signal CPLT falls within the range of 48 to
52%, guard target value determination unit 61 deter-
mines that current standard value IACSPC is 24A. When
the duty ratio of pilot signal CPLT falls within the range
of 58 to 62%, guard target value determination unit 61
determines that current standard value IACSPC is 32A.
Basically, guard target value PB is determined by calcu-
lating the rated power from the product of rated current
IACSPC and AC input voltage VACSPC, to subtract the
offset value obtained by adaptation from this calculated
rated power.
[0085] Referring back to Fig. 5, charger supply power
detection unit 62 calculates a monitor value PM of the
supply power output from charger 42 based on current
value IL and voltage value VL2 detected by current sen-
sor 19 and voltage sensor 18-2, respectively, in Fig. 1.
Subtraction unit 63 outputs the deviation between mon-
itor value PM and guard target value PB to feedback con-
trol unit 64.
[0086] Feedback control unit 64 performs a proportion-
al-plus-integral operation (PI control) using, as a control
input, a deviation received from subtraction unit 63, and
outputs the calculation result to addition unit 65 as a feed-
back correction value PCB. Addition unit 65 adds guard
target value PB and correction value PCB to calculate
guard value B. Guard value B is used as an upper limit
guard value of power command value CHPW in the upper
limit guard processing unit.
[0087] It is to be noted that the functional block diagram
of charging ECU 46 shown in Fig. 5 can be implemented
by software using a computer. Charging ECU 46 may be
configured to include one or more computers. Further-
more, charging ECU 46 may be integrated with an ECU
for another vehicle control and implemented by one com-
puter.
[0088] Fig. 8 is a flowchart for illustrating the program
control performed in charging ECU 46.
[0089] Referring to Fig. 8, when this process is first
started, it is determined in step S1 whether charging ECU
46 is in the state prior to starting of charging. The state
prior to starting of charging means the state where ex-
ternal power supply 402 is connected to charger 42 by
the charging cable, but the charge power is not yet sup-
plied by charger 42. If charging ECU 46 is in the state
prior to starting of charging in step S1, the process pro-
ceeds to step S2, in which charging ECU 46 determines
guard target value PB based on voltage value VAC de-
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tected by voltage sensor 47 and pilot signal CPLT. Guard
target value PB is determined by calculating the rated
power from the product of rated current IACSPC and AC
input voltage VACSPC, to subtract the offset value ob-
tained by adaptation from this calculated rated power.
The determination of guard target value PB has been
described in Figs. 6 and 7, and therefore, description
thereof will not be repeated.
[0090] In the case where charging is already started in
step S1 and the case where guard target value PB is
determined in step S2, the process proceeds to step S3.
[0091] In step S3, a charge feedback correction value
PC is determined based on the difference between
charge power monitor value PM2 and charge target value
PR. Furthermore, a guard feedback correction value PCB
is determined based on the difference between monitor
value PM of the supply power and guard target value PB.
[0092] When the process in step S3 is ended, the proc-
ess proceeds to step S4, in which a candidate value of
power command value CHPW which is to be provided to
charger 42 is calculated by adding target value PR,
charge feedback correction value PC, expected value
Paux of the electric power consumed by auxiliary ma-
chine 22, and expected value Ploss of the loss occurring
in charger 42.
[0093] Then in step S5, power command value CHPW
is limited such that the candidate value of power com-
mand value CHPW calculated in step S4 is less than or
equal to the sum of guard target value PB and correction
value PCB.
[0094] Then in step S6, it is determined whether the
value obtained by subtracting guard target value PB from
monitor value PM of the supply power is greater than a
predetermined threshold value α. If the condition that PM
- PB > α is satisfied, the process proceeds to step S8. If
the condition is not satisfied, the process proceeds to
step S7.
[0095] In step S7, it is determined whether guard cor-
rection value PCB is less than a threshold value β having
a negative value, and also determined whether this con-
dition continues for a predetermined period of time. If the
condition in step S7 is satisfied, the process proceeds to
step S8. If the condition is not satisfied, the process pro-
ceeds to step S10. In step S10, the control is passed to
the main routine for continuation of charging.
[0096] On the other hand, the case where the process
proceeds from step S6 or S7 to step S8 means that the
electric power is supplied in excess of guard target value
PB, or that the state where correction value PCB used
for correcting guard target value PB is negative contin-
ues. In this case, it is considered that an abnormality
occurs in the charger. Thus, in step S8, the diagnosis is
confirmed that an abnormality occurs in the charger, and
in step S9, the system is shut down. When the system
is shut down, the charger is controlled to be turned off
by control signal CHRQ, and then, system main relays
11-1 to 11-3 are controlled to be turned off.
[0097] As described above, according to the present

embodiment, when controlling the charger used for ex-
ternal charging, the feedback of guard value B only on
the decreased side is preferentially carried out in order
to prevent the supply power detected by the sensor within
charger 42 from exceeding the upper limit, in addition to
the feedback control of charge target value PR in the
sensor within the power storage device. Consequently,
the breaker provided on the external power supply side
can be prevented from tripping, or an abnormality in the
charging system that may cause a power failure can be
detected.

Claims

1. A charging system for a vehicle (100) for charging a
power storage device (10-1 to 10-3) mounted in the
vehicle (100), comprising a charger (42) configured
to supply electric power from a power supply (402)
external to the vehicle (100) so as to charge said
power storage device (10-1 to 10-3); and
a charge control device (46) for controlling said
charger (42) by generating a power command value
(CHPW) to said charger (42), characterized in that
said charge control device (46) including a charge
power detection unit (52) for detecting charge power
supplied to said power storage device (10-1 to 10-3),
a target value determination unit (51) for determining
a target value (PR) of the charge power to said power
storage device (10-1 to 10-3),
a first feedback control unit (54) for correcting said
target value based on a difference between said
charge power and said target value to generate said
power command value (CHPW),
a supply power detection unit (62) for detecting sup-
ply power output from said charger,
a guard target value determination unit (61) for de-
termining a guard target value (PB) corresponding
to an upper limit value of said power command value
based on allowable power of a system for charging,
which is a maximum allowable power value of a path
through which the electric power is transmitted to
said vehicle (100) from said power supply (402) ex-
ternal to the vehicle (100),
a second feedback control unit (64) for correcting
said guard target value (PB) based on a difference
between said supply power (PM) detected by said
supply power detection unit (62) and said guard tar-
get value (PB), and an upper limit guard processing
unit (66) for limiting the target value (PR) corrected
by said first feedback control (54) unit based on the
guard target value (B) corrected by said second feed-
back control unit (64).

2. The charging system for a vehicle (100) according
to claim 1, wherein said guard target value determi-
nation unit (61) obtains, from a signal transmission
device (330), information indicative of said maximum
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allowable power value of a path through which the
electric power is transmitted to said vehicle (100)
from said power supply (402) external to the vehicle
(100), said signal transmission device (330) being
provided on said path.

3. The charging system for a vehicle (100) according
to claim 2, further comprising an abnormality moni-
toring unit (67) for monitoring an abnormality in said
charger (42) based on said guard target value, said
supply power and a correction value determined by
said second feedback control unit (64).

4. The charging system for a vehicle (100) according
to any one of claims 1 to 3, wherein
said vehicle (100) includes an auxiliary machine (22)
capable of being driven by a part of the electric power
output from said charger (42),
said power storage device (10-1 to 10-3) includes
a first power storage device (10-1) connected to a
power supply path to said auxiliary machine (22), and
a second power storage device (10-2) to which an
output of said charger (42) is connected,
said charging system for a vehicle (100) further in-
cludes
a first voltage converter (12-1) performing voltage
conversion between a voltage of said first power stor-
age device (10-1) and a supply voltage to an electric
load, and
a second voltage converter (12-2) performing volt-
age conversion between a voltage of said second
power storage device (10-2) and said supply voltage,
and
said charge control device (46) is configured to con-
trol said first and second voltage converters (12-1,
12-2) to select one of said first and second power
storage devices (10-1, 10-2) as a target to be sup-
plied with said charge power from said charger (42).

5. The charging system for a vehicle (100) according
to any one of claims 1 to 4, wherein said vehicle (100)
includes
a motor (32-2) for driving the vehicle (100), said mo-
tor (32-2) operating with the electric power received
from said power storage device (10-1 to 10-3), and
an internal combustion engine (36) used for driving
the vehicle in combination with said motor.

Patentansprüche

1. Ladesystem für ein Fahrzeug (100) zum Laden einer
Energiespeichervorrichtung (10-1 bis 10-3), die in
dem Fahrzeug (100) montiert ist, umfassend:

eine Ladevorrichtung (42), die dafür konfiguriert
ist, elektrische Energie von einer Stromversor-
gung (402) außerhalb des Fahrzeugs (100) zu-

zuführen, um die Energiespeichervorrichtung
(10-1 bis 10-3) zu laden, und
eine Ladesteuervorrichtung (46) zum Steuern
der Ladevorrichtung (42) durch Generieren ei-
nes Leistungsbefehlswertes (CHPW) an die La-
devorrichtung (42),
dadurch gekennzeichnet, dass die Ladesteu-
ervorrichtung (46) enthält
eine Ladeleistungsdetektionseinheit (52) zum
Detektieren einer Ladeleistung, die in die Ener-
giespeichervorrichtung (10-1 bis 10-3) einge-
speist wird,
eine Zielwertbestimmungseinheit (51) zum Be-
stimmen eines Zielwertes (PR) der Ladeleistung
zu der Energiespeichervorrichtung (10-1 bis
10-3),
eine erste Rückkopplungssteuereinheit (54)
zum Korrigieren des Zielwertes auf der Grund-
lage einer Differenz zwischen der Ladeleistung
und dem Zielwert zum Generieren des Leis-
tungsbefehlswertes (CHPW),
eine Versorgungsleistungsdetektionseinheit
(62) zum Detektieren einer Versorgungsleis-
tung, die von der Ladevorrichtung ausgegeben
wurde,
eine Schutzzielwertbestimmungseinheit (61)
zum Bestimmen eines Schutzzielwertes (PB)
entsprechend einem Obergrenzwert des Leis-
tungsbefehlswertes auf der Grundlage einer zu-
lässigen Leistung eines Systems zum Laden,
der ein maximal zulässiger Leistungswert eines
Pfades ist, durch den die elektrische Energie
von der Stromversorgung (402) außerhalb des
Fahrzeugs (100) zu dem Fahrzeug (100) über-
tragen wird,
eine zweite Rückkopplungssteuereinheit (64)
zum Korrigieren des Schutzzielwertes (PB) auf
der Grundlage einer Differenz zwischen der
durch die Versorgungsleistungsdetektionsein-
heit (62) detektierten Versorgungsleistung (PM)
und dem Schutzzielwert (PB), und
eine Obergrenzenschutzverarbeitungseinheit
(66) zum Begrenzen des durch die erste Rück-
kopplungssteuerungseinheit (54) korrigierten
Zielwertes (PR) auf der Grundlage des durch
die zweite Rückkopplungssteuereinheit (64)
korrigierten Schutzzielwertes (B).

2. Ladesystem für ein Fahrzeug (100) nach Anspruch
1, wobei die Schutzzielwertbestimmungseinheit (61)
von einer Signalübertragungsvorrichtung (330) In-
formationen erhält, die den maximal zulässigen Leis-
tungswert eines Pfades angeben, durch den die
elektrische Energie von der Stromversorgung (402)
außerhalb des Fahrzeugs (100) zu dem Fahrzeug
(100) übertragen wird, wobei die Signalübertra-
gungsvorrichtung (330) in dem Pfad angeordnet ist.
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3. Ladesystem für ein Fahrzeug (100) nach Anspruch
2, das ferner eine Anomalieüberwachungseinheit
(67) zum Überwachen einer Anomalie in der Lade-
vorrichtung (42) auf der Grundlage des Schutzziel-
wertes umfasst, wobei die Versorgungsleistung und
ein Korrekturwert durch die zweite Rückkopplungs-
steuereinheit (64) bestimmt werden.

4. Ladesystem für ein Fahrzeug (100) nach einem der
Ansprüche 1 bis 3, wobei
das Fahrzeug (100) eine Hilfsmaschine (22) enthält,
die durch einen Teil der von der Ladevorrichtung (42)
abgegebenen elektrischen Leistung angetrieben
wird,
wobei die Energiespeichervorrichtung (10-1 bis
10-3) enthält:

eine erste Energiespeichervorrichtung (10-1),
die mit einem Stromversorgungspfad zu der
Hilfsmaschine (22) verbunden ist, und
eine zweite Energiespeichervorrichtung (10-2),
in die eine Ausgangsleistung der Ladevorrich-
tung (42) eingespeist wird,
wobei das Ladesystem für ein Fahrzeug (100)
ferner enthält:

einen ersten Spannungswandler (12-1), der
eine Spannungswandlung zwischen einer
Spannung der ersten Energiespeichervor-
richtung (10-1) und einer Versorgungs-
spannung zu einer elektrischen Last aus-
führt, und
einen zweiten Spannungswandler (12-2),
der eine Spannungswandlung zwischen ei-
ner Spannung der zweiten Energiespei-
chervorrichtung (10-2) und der Versor-
gungsspannung ausführt, und
die Ladesteuervorrichtung (46) dafür konfi-
guriert ist, den ersten und den zweiten
Spannungswandler (12-1, 12-2) zu veran-
lassen, eine der ersten und der zweiten En-
ergiespeichervorrichtungen (10-1, 10-2) als
ein Ziel auszuwählen, um mit der Ladeleis-
tung von der Ladevorrichtung (42) beauf-
schlagt zu werden.

5. Ladesystem für ein Fahrzeug (100) nach einem der
Ansprüche 1 bis 4, wobei das Fahrzeug (100) ent-
hält:

einen Motor (32-2) zum Antreiben des Fahr-
zeugs (100), wobei der Motor (32-2) mit der von
der Energiespeichervorrichtung (10-1 bis 10-3)
empfangenen elektrischen Energie arbeitet,
und
einen Verbrennungsmotor (36), der zum Antrei-
ben des Fahrzeugs in Kombination mit dem Mo-
tor verwendet wird.

Revendications

1. Système de charge pour un véhicule (100) destiné
à charger un dispositif de stockage d’énergie (10-1
à 10-3) monté dans le véhicule (100), comportant
un chargeur (42) configuré pour délivrer de l’énergie
électrique provenant d’une alimentation (402) exter-
ne au véhicule (100) de façon à charger ledit dispo-
sitif de stockage d’énergie (10-1 à 10-3) ; et
un dispositif de commande de charge (46) destiné
à commander ledit chargeur (42) en générant une
valeur de commande de puissance (CHPW) pour
ledit chargeur (42),
caractérisé en ce que ledit dispositif de commande
de charge (46) comprend
une unité de détection de puissance de charge (52)
destinée à détecter une puissance de charge déli-
vrée audit dispositif de stockage d’énergie (10-1 à
10-3),
une unité de détermination de valeur de cible (51)
destinée à déterminer une valeur de cible (PR) de
la puissance de charge pour ledit dispositif de stoc-
kage d’énergie (10-1 à 10-3),
une première unité de commande de rétroaction (54)
destinée à corriger ladite valeur de cible sur la base
d’une différence entre ladite puissance de charge et
ladite valeur de cible pour générer ladite valeur de
commande de puissance (CHPW),
une unité de détection de puissance d’alimentation
(62) destinée à détecter une puissance d’alimenta-
tion qui sort dudit chargeur,
une unité de détermination de valeur de cible de pro-
tection (61) destinée à déterminer une valeur de cible
de protection (PB) correspondant à une valeur de
limite supérieure de ladite valeur de commande de
puissance basée sur une puissance admissible d’un
système pour la charge, qui est une valeur de puis-
sance admissible maximale d’un passage à travers
lequel l’énergie électrique est transmise audit véhi-
cule (100) depuis ladite alimentation (402) externe
au véhicule (100),
une deuxième unité de commande de rétroaction
(64) destinée à corriger ladite valeur de cible de pro-
tection (PB) sur la base d’une différence entre ladite
puissance d’alimentation (PM) détectée par ladite
unité de détection de puissance d’alimentation (62)
et ladite valeur de cible de protection (PB), et
une unité de traitement de protection de limite supé-
rieure (66) destinée à limiter la valeur de cible (PR)
corrigée par ladite première unité de commande de
rétroaction (54) sur la base de la valeur de cible de
protection (B) corrigée par ladite deuxième unité de
commande de rétroaction (64).

2. Système de charge pour un véhicule (100) selon la
revendication 1, dans lequel ladite unité de détermi-
nation de valeur de cible de protection (61) obtient,
à partir d’un dispositif de transmission de signal
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(330), de l’information indicative de ladite valeur de
puissance admissible maximale d’un passage à tra-
vers lequel l’énergie électrique est transmise audit
véhicule (100) depuis l’alimentation (402) externe au
véhicule (100), ledit dispositif de transmission de si-
gnal (330) étant prévu sur ledit passage.

3. Système de charge pour un véhicule (100) selon la
revendication 2, comportant en outre une unité de
surveillance d’anomalie (67) destinée à surveiller
une anomalie dans ledit chargeur (42) sur la base
de ladite valeur de cible de protection, de ladite ali-
mentation et d’une valeur de correction déterminée
par ladite deuxième unité de commande de rétroac-
tion (64).

4. Système de charge pour un véhicule (100) selon
l’une quelconque des revendications 1 à 3, dans le-
quel
ledit véhicule (100) comprend une machine auxiliaire
(22) capable d’être entraînée par une partie de
l’énergie électrique délivrée par ledit chargeur (42),
ledit dispositif de stockage d’énergie (10-1 à 10-3)
comprend
un premier dispositif de stockage d’énergie (10-1)
relié à un passage d’alimentation à ladite machine
auxiliaire (22), et
un deuxième dispositif de stockage d’énergie (10-2)
auquel une sortie dudit chargeur (42) est reliée,
ledit système de charge pour un véhicule (100) com-
prend en outre
un premier convertisseur de tension (12-1) qui réa-
lise une conversion de tension entre une tension du-
dit premier dispositif de stockage d’énergie (10-1) et
une tension d’alimentation à une charge électrique,
et
un deuxième convertisseur de tension (12-2) qui réa-
lise une conversion de tension entre une tension du-
dit deuxième dispositif de stockage d’énergie (10-2)
et ladite tension d’alimentation, et
ledit dispositif de commande de charge (46) est con-
figuré pour commander lesdits premier et deuxième
convertisseurs de tension (12-1, 12-2) pour sélec-
tionner un desdits premier et deuxième dispositifs
de stockage d’énergie (10-1, 10-2) comme cible de-
vant être alimentée avec ladite puissance de charge
à partir dudit chargeur (42).

5. Système de charge pour un véhicule (100) selon
l’une quelconque des revendications 1 à 4, dans le-
quel ledit véhicule (100) comprend
un moteur (32-2) destiné à entraîner le véhicule
(100), ledit moteur (32-2) fonctionnant avec l’énergie
électrique reçue dudit dispositif de stockage d’éner-
gie (10-1 à 10-3), et
un moteur à combustion interne (36) utilisé pour en-
traîner le véhicule en combinaison avec ledit moteur.
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