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Description

Technical Field

[0001] The present invention relates to battery cell con-
trol system and method.

Background Art

[0002] A Japanese Patent Application First Publication
(tokkai) 2007-244058 published on September 20, 2007
exemplifies a previously proposed capacity adjustment
system which performs capacity adjustments between a
plurality of battery cells constituting an assembled bat-
tery. In such a previously proposed capacity adjustment
system as described above, a difference in a consumed
current between a plurality of current consumption de-
vices, each current consumption device operated with a
voltage of a particular battery cell as a voltage source, is
calculated in accordance with a presence or absence of
a photo-coupler constituting a corresponding one of the
current consumption devices and one or more of the cells
are discharged to adjust the capacity of the correspond-
ing one or more of the cells on a basis of the difference
in the consumed current described above.

Disclosure of Invention

[0003] However, in the previously proposed capacity
adjustment system described above, the difference in
the consumed current between the current consumption
devices is developed due to any factors other than the
presence or absence of the photo-coupler. Hence, there
is a high possibility that a sufficient calculation accuracy
for the calculation based on the difference in the con-
sumed current cannot be achieved.
[0004] It is, hence, an object of the present invention
to provide battery cell control system and method which
are capable of accurately calculating a consumption (a
power consumption (quantity)) in a monitoring section
which is operated with a plurality of connected battery
cells as a power source.
[0005] The present invention solves the above-de-
scribed task by estimating a first consumption of a battery
cell (which is included in an assembled battery) con-
sumed by the monitoring section in accordance with a
voltage of the battery cell. According to the present in-
vention, since the consumption in the monitoring section
is estimated in accordance with the voltage of the cell
which provides the power source of the monitoring sec-
tion, the consumption can accurately be estimated even
in a case where the consumption is varied according to
the voltage of the cell.
[0006] That is to say, according to one aspect of the
present invention, there is provided a battery cell control
system comprising: a monitoring section connected to a
battery cell included in an assembled battery, operated
with the battery cell as a power source, and configured

to monitor a state of the battery cell; and an estimation
section configured to estimate a first consumption of the
battery cell which is consumed by the monitoring section
in accordance with a voltage of the battery cell using the
voltage of the battery cell.
[0007] According to another aspect of the present in-
vention, there is provided a battery cell control apparatus
comprising: monitoring means connected to a battery cell
included in an assembled battery and operated with the
battery cell as a power source for monitoring a state of
the battery cell; and estimation means for estimating a
first consumption of the battery cell which is consumed
by the monitoring means in accordance with a voltage of
the battery cell using the voltage of the battery cell.
[0008] According to a still another aspect of the present
invention, there is provided a battery cell control method
comprising: providing a monitoring section connected to
a battery cell included in an assembled battery, operated
with the battery cell as a power source, and configured
to monitor a state of the battery cell; and estimating a
first consumption of the battery cell which is consumed
by the monitoring section in accordance with a voltage
of the battery cell using the voltage of the battery cell.

Brief Description of Drawings

[0009]

[fig.1]Fig. 1 is a circuit block diagram of a battery cell
control system in a preferred embodiment according
to the present invention.
[fig.2]Fig. 2 is a circuit block diagram representing a
cell controller CC2 shown in Fig. 1.
[fig.3]Fig.3 is a graph representing a characteristic
of SOC with respect to a detected voltage (v) of each
of battery cells shown in Fig. 1.
[fig.4]Fig.4 is a graph representing a characteristic
of a consumed capacity with respect to each of cell
controllers shown in Fig. 1.
[fig.5]Fig.5 is a flowchart representing a control pro-
cedure of the battery cell control system shown in
Fig. 1.
[fig.6]Fig.6 is a graph for explaining variations in ca-
pacities of the battery cells shown in Fig. 1.

Description of Embodiments

[0010] Reference will, hereinafter, be made to the
drawings in order to facilitate better understanding of the
present invention.

(Embodiment 1)

[0011] Fig. 1 is a circuit block diagram representing a
battery cell control system in a preferred embodiment
according to the present invention and Fig. 2 is a detailed
block diagram representing a cell controller CC2 shown
in Fig. 1.
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[0012] The battery cell control system in the preferred
embodiment according to the present invention includes:
cell modules M1, M2, ---, Mn (n denotes an arbitrary pos-
itive integer) with a battery cell 1 of a serially connected
m number (m denotes an arbitrary positive integer and,
in an example of Fig. 1, m = 4) of battery cells 1 as a unit;
and an n number of cell controllers CC1, CC2, ---, CCn
monitoring a battery cell capacity (specifically, voltages
VC1 through VC4 of respective unit cells) of battery cell
modules M1, M2, ---, Mn). An assembled battery 3 in-
cludes battery cell modules M1, M2, ---, Mn. Each of bat-
tery cell modules M1, M2, ---, Mn is connected to the
corresponding one of cell controllers CC1, CC2, ---, CCn.
[0013] The n number of battery cell modules M1
through Mn are serially connected together and a battery
load 2 which is an electric motor such as in an electric
vehicle is connected to both ends of cell modules M1
through Mn via a power converting device such as an
inverter (not shown). A relay switch 4 is connected be-
tween assembled battery (or battery pack) 3 and battery
load 2. A battery controller 10 is connected to cell con-
trollers CC1, CC2, ---, CCn via a photo-coupler PC1 and
so forth.
[0014] Each of cell controllers CC1, CC2, ---, CCn de-
tects and stores voltages of (or across) individual battery
cells 1 connected to the corresponding one of cell con-
trollers CC1, CC2, ---, CCn and transmits the detected
voltages to battery controller 10. In addition, each of cell
controllers CC1, CC2, ---, CCn adjusts a cell capacity of
each of battery cells 1 connected thereto on a basis of a
signal from battery controller 10. Each of cell controllers
CC1, CC2, ---, CCn is operated in response to a power
supply from battery cells 1 connected thereto. That is to
say, each of cell controllers CC1, CC2, ---, CCn provides
battery cells 1 connected thereto as a power source
thereof. It should be noted that, for the adjustment of the
cell capacity, a detailed description thereof will, herein-
below, be made.
[0015] Battery controller 10 is a control section to con-
trol each of battery cells 1 and includes a battery cell
capacity calculation section 11 and a power consumption
estimation section 12. Battery cell capacity calculation
section 11 calculates a cell capacity of each of battery
cells 1 using a detected voltage across each of battery
cells 1 transmitted from each of cell controllers CC1, CC2,
---, CCn. Consumption estimation section 12 calculates
a consumption of each of battery cells 1 connected to
each of cell controllers CC1, CC2, ---, CCn. Battery con-
troller 10 manages a state of each of battery cells 1 via
cell controllers CC1, CC2, ---, CCn and transmits a com-
mand signal to detect a voltage of each of battery cells
1 and a control signal such as to adjust a capacity of each
of battery cells 1 to cell controllers CC1, CC2, ---, CCn.
In addition, battery controller 10 reads a detected voltage
of each of battery cells 1 from cell controllers CC1, CC2,
---, CCn and calculates a state of charge (SOC) of each
of battery cells 1 connected to the corresponding one of
cell controllers CC1, CC2, ---, CCn, adding an information

on a detected current from a current sensor (not shown)
connected to assembled battery 3. It should be noted
that a calculation method of the battery cell capacity of
each of battery cells 1 will, hereinafter, be described.
[0016] A photo-coupler PC1 and photo-coupler PC2
are connected between battery controller 10 and first and
last cell controllers CC1, CCn. A communication between
battery controller 10 and cell controllers CC1, CC2, ---,
CCn is carried out via these photo-couplers PC1, PC2.
Photo-coupler PC1 includes: a transmission side photo-
diode PD1 connected to battery controller 10; and a re-
ception side photo-transistor PT1 connected to cell con-
troller CC1. On the other hand, photo-coupler PC2 in-
cludes: a reception side photo-diode PD2 connected to
battery controller 10; and a transmission side photo-tran-
sistor PT2 connected to last cell controller CCn. Then,
communication wirings are carried out between each of
cell controllers CC1 through CCn via resistors R11, R12,
R21, R22, R31, and R33 connected between each of cell
controllers CC1, CC2, ---, CCn. That is to say, an elec-
trical isolation between battery controller 10 and cell con-
trollers CC1, CC2, ---, CCn is made and cell controllers
CC1, CC2, ---, CCn are connected in cascade connec-
tion. Then, a signal is transmitted from battery controller
10 to cell controller CC1 via photo-coupler PC1. This sig-
nal is transmitted from first cell controller CC1 sequen-
tially to last cell controller CCn and battery controller 10
receives the signal transmitted from last cell controller
CCn. Thus, the communication between battery control-
ler 10 and cell controllers CC1 through CCn is established
and is carried out.
[0017] When an electric power is supplied from n
number of battery cell modulus M1 through Mn to battery
load 2, dispersions of the battery cell capacities due to
productive individual differences in respective battery
cells 1 from a manufacturing point of view are found.
Therefore, a command is transmitted from battery con-
troller 10 to each of cell controllers CC1, CC2, ---, CCn
to close a switching element 6 and the electric power of
any one or more of battery cells 1 which are relatively
high in battery cell capacity is supplied to a capacity ad-
justment resistor 5 (refer to Fig. 2). Thus, the battery cell
capacity can be adjusted at a predetermined timing.
[0018] A control section 100 controls an ON/OFF op-
eration of relay switch (relay switches) 4 and performs a
control over a whole vehicle including battery load 2 ac-
cording to a state of assembled battery 3 on a basis of
the signal from battery controller 10. Control section 100
places a limitation on an output torque of the motor (bat-
tery load 2) through the control over the inverter to pre-
vent an excessive discharge of corresponding battery
cell 1, in a case where there is a high possibility that the
excessive discharge in assembled battery 3 occurs.
[0019] Fig. 2 shows an internal structure of (second)
cell controller CC2. It should be noted that a basic struc-
ture of each of other cell controllers CC1, CCn than sec-
ond cell controller CC2 is the same as that of second cell
controller CC2 but a difference point is that photo-cou-
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plers PC1 and PC2 are respectively connected to cell
controllers CC1 and CCn.
[0020] Second cell controller CC2 includes input ter-
minals of VC1 through VC4 through which voltages of
respective battery cells 1 of corresponding battery cell
module M2 constituted by four battery cells 1 are inputted
thereinto, a ground terminal GND thereof, a voltage de-
tection section 21, and a CPU (Central Processing Unit)
22. Voltage detection section 21 detects and holds a volt-
age value inputted to each of input terminals VC1 through
VC4 and transmits the voltage value information to CPU
22. CPU 22 receives a signal from first cell controller CC1
and transmits the signal to adjacent third cell controller
CC3. The signal transmitted from first cell controller CC1
is the signal transmitted from battery controller 10 and
second cell controller CC2 performs the detection of volt-
age of each battery cell 1 in module M2 by means of
voltage detection section 21 and performs an adjustment
of the battery cell capacity according to an ON/OFF con-
trol of switching element 6 as will be described later. Fur-
thermore, second cell controller CC2 transmits the signal
to next cell controller CCn (namely, third cell controller
CC3 which is adjacent to second cell controller CC2) up-
on a write of a data on the detected voltages by means
of voltage detection circuit 21 onto the signal.
[0021] In addition, capacity adjustment resistor 5 and
switching element 6, both of which being serially con-
nected together, are connected to both terminals of each
of battery cells 1. Switching element 6 (on/off control) is
controlled by means of CPU 22. When switching element
6 is turned to ON state, a current is caused to flow from
the corresponding one of battery cells 1 to connected
capacity adjustment resistor 5 so that the capacity of the
corresponding one of battery cells 1 is adjusted and a
voltage across the corresponding one of battery cells 1
is dropped.
[0022] Thus, the electric power of the corresponding
one of battery cells 1 whose capacity is higher than any
other battery cells 1 is consumed into capacity adjust-
ment resistor 5. A function to drop the output voltage of
each of battery cells 1 is provided with corresponding
capacity adjusting resistor 5 and switching element 6.
[0023] It should be noted that capacity adjustment re-
sistor 5 and switching element 6 are also connected to
each of battery cells 1 other than one of battery cells 1
which is placed at an uppermost stage (of second battery
cell module M2). In Fig. 2, capacity adjustment resistor
5 and switching element 6 to be connected to battery cell
1 placed at the uppermost stage of corresponding battery
cell module (in Fig. 2, M2) are depicted but other capacity
adjustment resistor 5 and switching element 6 are not
omitted therein. In Fig. 1, the description of capacity ad-
justment resistor 5 and switching element 6 has been
omitted. In addition, for any other cell controllers CC1,
CCn than second cell controller CC2, capacity adjust-
ment resistor 5 and switching element 6 are similarly con-
nected across both terminals of each of battery cells 1.
[0024] Next, the communication between battery con-

troller 10 and each of cell controllers CC1, CC2, ---, CCn
will, herein, be explained. The signal transmitted from
battery controller 10 stores an address allocated to each
of individual cell controllers CC1, CC2, ---, CCn and an
address allocated to each of battery cells 1. In addition,
for example, CPU 22 of second cell controller CC2 de-
termines whether the received signal includes the ad-
dress of cell controller CC2 itself and the address of each
of battery cells 1 connected to second cell controller CC2.
[0025] Then, if the received signal includes the corre-
sponding addresses, a predetermined control is per-
formed on a basis of a control command included in the
received signal. In a case where the control command
includes a command to the effect that, for example, the
capacity adjustment should be performed, CPU 22 iden-
tifies one or more of battery cells 1 which are to be ca-
pacity adjusted on a basis of the address and controls
switching element 6 or switching elements 6 connected
to one or more of battery cells 1 to be capacity adjusted.
A time duration during which corresponding switching
element 6 is turned to ON is included in the signal trans-
mitted from battery controller 10. Then, CPU 22 turns on
corresponding switching element 6 during the time du-
ration. Consequently, CPU 22 performs the capacity ad-
justment for identified (or particular) battery cell or battery
cells 1.
[0026] Next, a method of making the battery capacity
adjustment in the battery cell control apparatus in the
preferred embodiment will be described using Figs. 3
through 6. Fig. 3 shows a characteristic graph represent-
ing a voltage (V) with respect to an SOC (State Of Charge:
%) of battery cell 1 and Fig. 4 shows a consumption ca-
pacity (Ah) with respect to each of cell controllers CC1,
CC2, CC3, ---, CCn. It should be noted that the number
of cell controllers are allocated to as one of cell controllers
CC1 located at the uppermost stage is the first cell con-
troller and as last one of cell controllers CCn located at
a lowermost stage is n-th number cell controller.
[0027] First, a method for calculating cell capacities of
respective battery cells 1 (a remaining capacity of each
of battery cells 1) will herein be described.
[0028] Each of cell controllers CC1 through CCn de-
tects the (terminal) voltage of each of cells 1 connected
thereto at a predetermined sampling period. The detec-
tion of voltage of each of battery cells 1 described above
is started at least before a load is applied to assembled
battery 3 and each of cell controllers CC1 through CCn
detects the voltage at a time of no load application to
each of battery cells 1 connected thereto.
[0029] It is known that a predetermined relationship
between the (terminal) voltage at a time of no application
of load to a representative cell 1 and the charged state
(hereinafter, referred to as SOC(%)) of representative
cell 1 is established, as shown in Fig. 3. Therefore, battery
controller 10 stores the relationship shown in Fig. 3 as a
table representing a correspondence between the de-
tected voltage of each of battery cells 1 and its SOC there-
of, detects the voltage at the time of no load of each of
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battery cells 1, and derives SOC corresponding to the
detected voltage in response to the control signal trans-
mitted from cell controller CCn. A battery cell capacity
(Ahm) at a time of full charge of representative battery
cell 1 is predetermined according to a characteristic of
the cell used. Hence, a cell capacity (Ah0) of each of
battery cells 1 at the time of the voltage detection thereof
is derived from the following equation (Equation 1).

[0030] It should be noted that, since cell capacity (Ahm)
at a time of full charge is varied according to an aging
(deterioration) of corresponding cell 1, cell capacity (Ahm)
may be determined by adding a degree of deterioration
to a fully charged capacity of cell 1 at an initial stage.
[0031] Next, present battery cell capacity (Aht) of each
battery cell 1 will be described below. Battery cell capacity
(Aht) is varied by driving battery cell load 2. In this em-
bodiment, since representative battery cell 1 provides a
power supply for each of cell controllers CC1 through
CCn, cell controllers CC1 through CCn are driven so that
the capacity consumed by driving cell controllers CC1
through CCn needs to be reflected on the calculation of
the capacity.
[0032] It should, herein, be noted that a consumed ca-
pacity (Ahc) consumed by each of battery cells 1 by driv-
ing cell controllers CC1 through CCn will be described
with reference to Fig. 4. The consumed capacity (Ahc) in
each of cell controllers CC1 through CCn is different ac-
cording to the voltage of representative battery cell 1
which provides the power supply for the corresponding
one of cell controllers CC1 through CCn and is different
even from among respective cell controllers CC1 through
CCn. For example, for first cell controller CC1, the con-
sumed capacity indicates Ah1 in a case where the de-
tected voltage of a plurality of battery cells 1 to be con-
nected to first cell controller CC1 is V1, the consumed
capacity indicates Ah2 in a case where the detected volt-
age thereof is V2, and the consumed capacity indicates
Ah3 in a case where detected voltage thereof is V3. It
should be noted that, if V1 < V2 < V3, Ah1 < Ah 2 < Ah3.
Then, consumed capacity (Ahc) is different according to
the detected voltage of a plurality of battery cells 1 to be
connected. That is to say, for other cell controllers CC2
through CCn, the consumed capacity (Ahc) is different
according to the detected voltage of a plurality of cells 1
to be connected to the corresponding one of other cell
controllers CC2 through CCn. That is to say, the detected
voltage of each of cells 1 to be connected to the corre-
sponding one of cell controllers CC1 through CCn and
the consumed capacity (Ahc) establish a relationship pre-
viously determined at the stage of design, as shown in
Fig. 4. Therefore, in this embodiment, the consumed ca-
pacity (Ahc ) for the detected voltage is preset for each
of cell controllers CC1 through CCn. It should be noted

that, in this embodiment, a time component of the con-
sumed capacity (Ah) shown in Fig. 4 corresponds to the
sampling period. For example, in a case where, for first
cell controller CC1, voltage of the plurality of battery cells
1 connected to cell controller CC1 is V1, corresponding
battery cells 1 consume capacity (Ah1) during the sam-
pling period.
[0033] In this embodiment, battery controller 10 stores
the relationship shown in Fig. 4 as a table representing
the correspondence between the detected voltage of bat-
tery cell 1 and consumed capacity (Ahc) for each of cell
controllers CC1 through CCn. Then, battery controller 10
detects the voltage of each cell 1 in response to the con-
trol signal transmitted from cell controller CCn. Con-
sumed capacity estimation section 12 refers to the table
to estimate consumed capacity (Ahc) corresponding to
the detected voltage in each of cell controllers CC1
through CCn.
[0034] Communication purpose resistors R11, R12,
R31, R31 and photo-couplers PC1, PC2 are connected
to first and last cell controllers CC1 and CCn. Commu-
nication purpose resistors R21, R22 are connected to
each of other cell controllers CC2 through CCn-1. There-
fore, when battery cell capacity (Aht) of representative
battery cell 1 is calculated, it is recommended that the
consumption according to a circuit structure connected
to the respective cell controllers such as photo-couplers
PC1, PC2 and communication purpose resistors R11,
R12, R21, R22, R31, R32, and so forth may be added
when battery cell capacity (Aht) of representative battery
cell 1 is calculated.
[0035] A consumed capacity (Ahp) of representative
battery cell 1 consumed according to the circuit structure
connected to each of cell controllers is determined ac-
cording to a circuit component used and is preset for
each of cell controllers CC1 through CCn.
[0036] In this embodiment, the capacity adjustment
causes representative battery cell 1 to be discharged.
Hence, the battery cell consumption is preferably reflect-
ed on the capacity calculation. Consumed capacity (Aha)
of representative battery cell 1 according to the capacity
adjustment is determined according to the on duration of
switching element 6 connected to each battery cell 1 and
a resistance value of switching element 6 connected to
representative battery cell 1 by means of battery control-
ler 10 in accordance with the dispersion of each of battery
cells 1. It should be noted that a specific method of the
capacity adjustment will be described later.
[0037] In addition, present battery cell capacity (Aht)
after battery cell capacity (Ah0) is derived, in other words,
battery cell capacity (Aht) upon a lapse of time corre-
sponding to the sampling period after voltage of repre-
sentative battery cell 1 at an initial no-load application is
derived from the following equation (Equation 2).
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[0038] In other words, battery controller 10 detects the
voltage of representative battery cell 1 at the time of no
load application in response to the signal from each of
cell controllers CC1 through CCn and battery cell capac-
ity calculation section 11 calculates battery cell capacity
(Ah0) of each of battery cells 1 according to the detected
voltage by means of batter cell capacity calculation sec-
tion 11. Battery controller 10 detects the voltage to be
detected at the next period, estimates consumed capac-
ity (Ahc) from the detected voltage through consumption
estimation section 12, and calculates present battery cell
capacity (Aht) on a basis of above-described equation
(2).
[0039] Next, the method of the capacity adjustment of
each of battery cells 1 using battery cell capacity (Aht)
calculated by battery controller 10 will be described be-
low.
[0040] As described above, battery cell capacity (Aht)
of each of battery cells 1 included in assembled battery
3 is calculated through battery capacity calculation sec-
tion 11 and consumption estimation section 12. Battery
controller 10 identifies one of battery cells 1 which is
smallest (lowest) in the battery cell capacity from among
battery cell capacities (Aht) of respective battery cells 1
included in assembled battery 3. Then, a capacity differ-
ence between battery cell capacity (Aht) of identified bat-
tery cell 1 and battery cell capacity (Aht) of each of other
battery cells 1 is calculated and compared with a prede-
termined threshold value.
[0041] It should be noted that the predetermined
threshold value corresponds to a magnitude of the dis-
persion in capacities and such a threshold value is preset
that a dispersion condition becomes more strict by re-
ducing the threshold value and the dispersion condition
becomes loose by enlarging the threshold value. In this
embodiment, the predetermined threshold value is fixed-
ly preset but this threshold value may be varied arbitrarily.
[0042] In a case where the difference between the cell
capacities is larger than the predetermined threshold val-
ue, battery controller 10 determines that the dispersion
described above is large and identifies one or more of
battery cells 1 which are to be capacity adjusted. An ad-
justment quantity of the capacity is adjusted according
to a discharge time of each of battery cells 1. Hence,
battery controller 10 turns on switching element 6 by a
time duration corresponding to the time duration of the
capacity adjustment so that one of battery cells 1 which
is relatively large in the dispersion is discharged. The
time duration during which switching element 6 is turned
on is calculated using the difference between the capac-
ity of one of battery cells 1 to be adjusted and the capacity
of one of battery cells 1 which is lowest in the battery cell
capacity and resistance value of capacity adjustment re-
sistor 5. As described above, battery controller 10 iden-
tifies one or more of battery cells 1 to be capacity adjusted
by a comparison between battery cell capacity (Aht) cal-
culated by battery cell capacity calculation section 11 and
predetermined threshold value, sets the time duration

during which corresponding switching element 6 is turned
on, and turns on the corresponding switching element 6
during the set time duration. Thus, this causes the battery
cell capacity of each of battery cells 1 in which the dis-
persion is large enough to be adjusted to eliminate the
dispersions of respective battery cells 1.
[0043] It should be noted that, in this embodiment, the
battery cell capacity adjustment is carried out in accord-
ance with the difference in battery cell capacity from one
of the battery cells whose battery cell capacity is lowest.
For example, with an average value of battery cell ca-
pacities of battery cells 1 as a reference, the capacity of
one or more of battery cells 1 which are higher than the
average value may be adjusted. In addition, the capacity
adjustment may be made using the well known method.
[0044] Next, a control procedure of the battery cell con-
trol system in this embodiment will be described below
with reference to Fig. 5. Fig. 5 shows a flowchart repre-
senting the control procedure of the battery cell control
system in this embodiment.
[0045] That is to say, at a step S1, battery controller
10 transmits the control signal to cell controllers CC1
through CCn to detect the voltage of each of battery cells
1. At a step S2, battery controller 10 determines whether
battery cell capacity (Ah0) of each of battery cells 1 or
battery cell capacity (Aht) of each of battery cells 1 has
been calculated. For example, in a case where, in a state
of no-load application, the voltage of one of battery cells
1 has initially been detected, battery cell capacity (Ah0)
is not yet calculated by battery cell capacity calculation
section 11 and the battery cell capacity (Aht) is not yet
calculated at a step S7 as will be described later. Hence,
the routine goes from step S1 to a step S3. At step S3,
battery cell capacity calculation section 11 refers to the
above-described table representing the correspondence
between the detected voltage and SOC, the table corre-
sponding to Fig. 3 and, using the detected voltage de-
tected at step S1, calculates battery cell capacity (Ahm)
of each of battery cells 1, and calculates battery cell ca-
pacity (Ah0) of each of battery cells 1 using equation (1)
(Equation (1)). Then, the routine returns to step S1.
[0046] On the other hand, if, at step S2, battery cell
capacity (Ah0) or battery cell capacity (Aht) has been cal-
culated (Yes), the routine goes to a step S4. Then, at
step S4, consumption estimation section (means) 12 re-
fers to the table representing the correspondence be-
tween the detected voltage and the consumed capacity
(Ahc) of each of cell controllers CC1 through CCn which
corresponds to Fig. 4 to estimate consumed capacity
(Ahc) of each of cell controllers CC1 through CCn in ac-
cordance with the detected voltage of the corresponding
one of battery cells 1 using the corresponding voltage
detected at step S1. At a step S5, battery controller 10
calculates consumed capacity (Ahp) at battery cell ca-
pacity calculation section 11. As described above, con-
sumed capacity (Ahp) is preset for each of cell controllers
CC1 through CCn. Consumed capacity (Ahp) is a con-
sumed capacity determined according to the communi-
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cation in each of cell controllers CC1 through CCn during
the sampling period of step S1. It should be noted that,
in a case where a total voltage sensor, a current sensor,
and so forth (not shown) are connected to each of cell
controllers CC1 through CCn and these sensors are driv-
en by the electric power of each of battery cells 1, the
power consumption by the drive of these sensors is in-
cluded in consumed capacity (Ahp).
[0047] At a step S6, battery cell capacity calculation
section 11 of battery controller 10 calculates consumed
capacity (Aha). Consumed capacity (Aha) corresponds
to the discharged capacity of each of battery cells 1 ac-
cording to the capacity adjustment and is set, at a step
S11 as will be described later, using the on duration of
switching element 6 and the resistance value of capacity
adjustment resistor 5. At a step S7, battery cell capacity
(Aht) of each of battery cells 1 which is a minimum of the
battery cell capacity using equation (2) (Equation 2) de-
scribed above.
[0048] Next, battery controller 10, at a step S8, identi-
fies battery cell 1 having a smallest (minimum or lowest)
battery cell capacity from the battery cell capacities (Aht)
of each of battery cells 1. At a step S9, battery controller
10 calculates the difference in the capacity of each of
battery cells 1 with respect to the cell capacity of the one
of the cells 1 which is identified at step S8. At a step S10,
battery controller 10 compares the difference in the bat-
tery cell capacity at step S9 with the (preset) predeter-
mined threshold value. If the difference in the battery cell
capacity is larger than the preset threshold value (Yes)
at step S10, processes at steps S11 and S12 are carried
out. If the difference in the battery cell capacity is equal
to or smaller than the predetermined threshold value (No)
at step S10, the control process is ended.
[0049] At step S11, battery controller 10 sets the on
time duration of corresponding switching element 6 ac-
cording to the difference in the battery cell capacity
through step S10. Battery controller 10, at step S12,
transmits the control signal to the effect that the capacity
adjustment should be made to each of cell controllers
CC1 through CCn upon the correspondence between
the address of battery cell 1 which is to be capacity ad-
justed and the on time duration. Each of cell controllers
CC1 through CCn which has received the control signal
analyzes the control signal. The capacity adjustment is
made with switching element 6 turned on in response to
the command from battery controller 10. Then, if the
above-described series of processing is ended for all of
battery cells 1, the routine is returned again to step S1.
[0050] Next, a capacity variation of each of battery cells
1 in the battery cell control system in the preferred em-
bodiment will be explained with reference to Fig. 6.
[0051] Fig. 6 shows the characteristic of the battery
cell capacity for each of battery cells 1 and indicates the
variation in the battery cell capacity along with the timing
of the voltage detection. Fig. 6 shows battery cell capacity
at the time of sampling of the detected voltage in each
of cell controllers CC1 through CCn. It should be noted

that cell11 denotes one of battery cells 1 which is located
at the uppermost stage to be connected to first cell con-
troller CC1, cell12 denotes the second one of battery cells
1 located at the second uppermost stage to be connected
to first cell controller CC1, celln1 denotes one of battery
cells 1 located at the uppermost stage to be connected
to last cell controller CCn, and celln2 denotes the second
one of battery cells 1 located at the second uppermost
stage to be connected to last cell controller CCn. For the
timing at which at which detection of each of battery cells
1 is carried out, T1 denotes a timing at which the detection
for each of battery cells 1 is at first made, T2 denotes a
timing at which the detection for each of battery cells 1
is secondly made after the elapse of sampling period
from timing T1, T3 denotes a timing at which the detection
for each of battery cells 1 after the lapse of the sampling
period from timing T1. Tx denotes a timing after timing T3
and denotes a predetermined detection timing, T Y de-
notes a predetermined detection timing after Tx. It should
be noted that subscripts X and Y denote natural numbers.
[0052] Then, a lateral axis of Fig. 6 denotes an on or
off state of each switching elements 6 and cells cell11
through cellnn and a longitudinal axis of Fig. 6 denotes
battery cell capacity (Aht) which is the remaining capacity
of each of battery cells 1. It should be noted that a de-
creasing quantity corresponding to consumed capacity
(Ahp) is omitted.
[0053] Battery cell 1 to be detected at a time T1 shown
in Fig. 6 is under the no-load state. However, as shown
in Fig. 6, battery cell capacities of respective battery cells
1 have the dispersions to some degree due to the aging
effect (deterioration) of the individual battery cells 1.
[0054] Then, the battery cell capacities are consumed
in accordance with the voltages of battery cells 1 to be
connected to respective cell controllers CC1 through
CCn. The consumption consumed in accordance with
the detected voltages correspond to consumed capaci-
ties (Ahc). Since the same capacities and the same con-
sumption are made between respective cells 1 connect-
ed to the same controllers CC1 through CCn, the con-
sumed capacities (Ahc) of cells11 and cells12 are mutually
the same. As shown in Fig. 4, consumed capacity (Ahc)
is different for each of cell controllers CC1 through CCn.
In Fig. 6, consumed capacity (Ahc) at a time of T2 is dif-
ferent between cell controller CC1 and cell controller
CCn. That is to say, battery controller 10 calculates con-
sumed capacity (Ahc) consumed from time T1 to time T2
from the detected voltage of each battery cell 1 detected
at time T2. Then, battery controller 10 subtracts con-
sumed capacity (Ahc) from battery cell capacity (Aht)
based on the detected voltage at time T2 to calculate
battery cell capacity (Aht) at time T2. Battery controller
10 identifies one or more of battery cells 1 to be capacity
adjusted from battery cell capacity (Aht) at time T2 and
sets the on time duration of corresponding switching el-
ement 6. In Fig. 6, since the capacity of celln2 is smallest
(lowest), capacities of cell11, cell12, and celln1 are adjust-
ed to become equal to the capacity of celln2 with the ca-
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pacity of celln2 as a reference.
[0055] Consumed capacity (Ahc) is consumed by re-
spective cell controllers CC1 through CCn from time T2
to time T3. It should herein be noted that, since the de-
tected voltage at time T3 is lower than the detected volt-
age at time T2, consumed capacity (Ahc) from time T2 to
time T3 is smaller than consumed capacity (Ahc) from
time T1 to time T2. In addition, since the capacity adjust-
ment is made for one of battery cells 1 which is identified
at the time point of time T2 during the time interval from
time T2 to time T3, consumed capacity (Aha) is consumed.
That is to say, battery cell capacity (Aht) of battery cell 1
at time T3 is a capacity of subtraction between consumed
capacity (Ahc) during the time interval from time T2 to
time T3 and consumed capacity (Aha) between time in-
terval of time T2 and time T3 from cell capacity (Aht) of
each of battery cells 1 at time T2. Then, one or more of
battery cells 1 which are to be capacity adjusted are iden-
tified from battery cell capacity (Aht) at time T3. In Fig. 6,
celln2 is one of the battery cells which is smallest (lowest)
in battery cell capacity. Cell11 is not to be adjusted since
the capacity difference thereof from celln2 is small and
cells12 and celln1 are two of battery cells to be capacity
adjusted since they have a large capacity difference from
celln2.
[0056] Cell capacity (Ahc) at time Tx is a capacity value
which is a subtraction of consumed capacity (Ahc) and
consumed capacity (Aha) consumed between battery cell
capacity at time Tx-1 and Tx from the battery cell capacity
at time Tx-1. Since, in Fig. 6, celln2 is the smallest (lowest)
capacity cell, celln2 provides a reference battery cell 1 for
the capacity adjustment. Since cell11 and celln1 have
small capacity differences from celln2, they are not battery
cells to be capacity adjusted and since cell12 has the
large capacity difference from celln2, this cell is the battery
cell to be capacity adjusted.
[0057] Cell capacity (Ahc) at time TY is a capacity value
which is a subtraction value of consumed capacity (Ahc)
and consumed capacity (Aha) consumed during a time
interval from TY-1 to time TY from the battery cell capacity
at time TY-1. In Fig. 6, cell12 is one of battery cells 1 which
is smallest (lowest) in capacity, this cell provides the ref-
erence battery cell 1 for the capacity adjustment. In ad-
dition, cell11, celln1, and celln2 are not battery cells to be
capacity adjusted since they have small capacity differ-
ences for cell12.
[0058] As described above, in the preferred embodi-
ment, the consumption (corresponding to Ahc) of repre-
sentative battery cell 1 is estimated which is consumed
by cell controllers CC1 through CCn in accordance with
the detected voltage of corresponding (representative)
battery cell 1. Thus, even in a case where the consump-
tion of the monitoring means (section) according to the
voltage of the battery is varied, the above-described con-
sumption can accurately be estimated. Consequently,
the control accuracy of each of battery cells 1 can be
increased.
[0059] In this embodiment, the battery cell capacity of

each of battery cells 1 is calculated using the consump-
tion (corresponding to Ahc) and each of battery cells 1 is
controlled in accordance with the calculated battery cell
capacity. For example, as shown in Figs. 4 and 6, re-
spective cell controllers CC1 through CCn consume bat-
tery cell capacities since battery cells 1 connected to the
corresponding cell controllers CC1 through CCn provide
power sources for the corresponding cell controllers CC1
through CCn during the sampling period of each of bat-
tery cells 1 . In this case, the (power) consumption of
representative battery cell 1 is varied in accordance with
the detected voltage of battery cell 1. Therefore, in this
embodiment, the (power) consumption is estimated in
accordance with the detected voltage of representative
battery cell 1 and the battery cell capacity is calculated.
Thereby, in this embodiment, since a remaining capacity
of each of battery cells can be grasped with high accuracy
so that the control accuracy of battery cells 1 constituting
assembled battery 3 can be improved.
[0060] In addition, in this embodiment, the capacity ad-
justment for each of battery cells 1 is made using the
battery cell capacity (Aht) of the corresponding one of
battery cells 1 calculated using the (power) consumption
(corresponding to Ahc). Thus, since the capacity adjust-
ment is made on a basis of the battery cell capacity on
which the consumption (corresponding to Ahc) is reflect-
ed, the capacity adjustment can accurately be made and
the dispersion described above can be prevented from
being developed.
[0061] In this embodiment, the battery cell capacity of
each of battery cells 1 at a timing of Tn is calculated by
subtracting the (power) consumption (corresponding to
Ahc) corresponding to the detected voltage detected at
a timing of Tn-1 and the power consumption (correspond-
ing to Ahc) corresponding to the detected voltage detect-
ed at timing of Tn from the battery cell capacity calculated
at timing of Tn-2 (n denotes a natural number) and T cor-
responds to the sampling period. For example, in a case
where n = 1, T corresponds to T1 in Fig. 6 and T of n =
X corresponds to Tx). Thus, after time T2, the battery cell
capacity (Aht) is calculated by subtracting the power con-
sumption which accords with the detected voltage with-
out the direct calculation of the battery cell capacity itself
of each of battery cells 1. Hence, the calculation load can
be reduced. Then, the battery control can be performed
with a high accuracy. It should be noted that, in this case,
in a case where the capacity adjustment is made during
the time interval from Tn-2 to Tn, the calculation of the
battery cell capacity may include the power consumption
(corresponding to Aha) and may add the consumption
(corresponding to Ahp) to the calculation of the battery
cell capacity.
[0062] In addition, in this embodiment, the power con-
sumption (Aht) is calculated using the consumption (cor-
responding to Ahp) consumed due to the communication
of respective cell controllers CC1 through CCn. Conse-
quently, since the consumption of each of battery cells 1
can be reflected on the calculation of the capacity of each
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of battery cells 1, the calculation accuracy can further-
more be increased.
[0063] In addition, in this embodiment, power con-
sumption estimation section 12 of battery controller 12
previously stores the table representing the correspond-
ence between the detected voltage of battery cell 1 and
consumed capacity but may estimate the consumed cur-
rent in accordance with the detected voltage and may
estimate the power consumption. In this case, consump-
tion estimation section 12 may store the table represent-
ing the correspondence between the detected voltage
and the consumed current. Since the consumed capacity
(Ahc) corresponds to a multiplication of a consumed cur-
rent consumed by cell controllers CC1 through CCn in
accordance with the detected voltage with the sampling
period, consumption estimation section 12 can calculate
consumed capacity (Ahc) by estimating the consumed
current in accordance with the detected voltage. Then,
the consumed current is preset at a design stage in ac-
cordance with the detected voltage.
[0064] It should be noted that, although consumed ca-
pacity (Ahc) at time T2 is, for example, estimated in ac-
cordance with the detected voltage at time T2, this may
be estimated in accordance with the detected voltage at
time T1 or may be estimated in accordance with the var-
iation quantity of the detected voltage from time T1 to
time T2. Consumed capacity (Ahc) at time Tn is estimated
in accordance with the detected voltage at time T n. How-
ever, consumed capacity (Ahc) may be estimated in ac-
cordance with the detected voltage at time Tn-1 or may
be estimated in accordance with the variation quantity of
the detected voltage at the time interval from time Tn-1
to Tn.
[0065] It should be noted that cell controllers CC1
through CCn, in this embodiment, corresponds to
" monitoring section (means) " defined in the claims, con-
sumption estimation section 12, in this embodiment, cor-
responds to " estimation section (means) " defined in the
claims, battery cell capacity calculation section 11, in this
embodiment, corresponds to " capacity calculation sec-
tion (means) " defined in the claims, battery controller 10,
in this embodiment, corresponds to " control means
(section) " defined in the claims, and capacity adjustment
resistor 5, in the preferred embodiment, corresponds to
" capacity adjustment resistor " defined in the claims. In
addition, if the first timing according to the present inven-
tion is Tn-2 in the preferred embodiment, the second tim-
ing corresponds to Tn-1 in the preferred embodiment, and
the third timing corresponds to Tn in the preferred em-
bodiment.
[0066] If the fist timing according to the present inven-
tion corresponds to T1 in the preferred embodiment, the
second timing corresponds to T2 in the preferred embod-
iment and the third timing corresponds to T3 in the pre-
ferred embodiment.
[0067] In addition, consumed capacity (Ahc) in the pre-
ferred embodiment corresponds to a first consumption
defined in the claims, consumed capacity (Aha) in the

preferred embodiment corresponds to a second con-
sumption defined in the claims, consumed capacity (Ahp)
in the preferred embodiment corresponds to a third con-
sumption defined in the claims. It should be noted that
the term of " consumption " used in the specification has
the same meaning of consumption quantity.

Industrial Applicability

[0068] The battery cell control system and method ac-
cording to the present invention are applicable to an elec-
trical drive system and method of the load such as the
electric motor in an electric vehicle or so forth.

Explanation of Reference numbers

[0069]

1 --- battery cell M1, M2, ---, Mn --- battery cell module
2 --- battery load 3--- assembled battery 4--- relay
switch
5--- capacity adjustment resistor 6 --- switching ele-
ment
10 --- battery controller 11 --- battery capacity calcu-
lation section 12 --- consumption estimation section
CC1, CC2, CCn --- cell controller
R11, R12 --- communication resistor
R21, R22 --- communication resistor
R31, R32 --- communication resistor
PC1, PC2 --- photo-coupler
PD1, PD2 --- photo-diode
PT1, PT2 --- photo-transistor
21 --- Voltage detection section
22 --- CPU
100 --- control section

Claims

1. A battery cell control system comprising:

a monitoring section (CC1, ..., CCn) connected
to a battery cell (1) included in an assembled
battery (M1, ..., Mn), operated with the battery
cell (1) as a power source, and configured to
monitor a state of the battery cell (1); and
an estimation section (12) configured to esti-
mate a first consumed capacity of the battery
cell (1) which is consumed by the monitoring
section (CC1, ..., CCn),

characterized in that
the estimation section (12) is configured to estimate
the first consumed capacity of the battery cell (1) on
the basis of a voltage of the battery cell (1).

2. The battery cell control system as claimed in claim
1, wherein the battery cell control system further
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comprises:

a capacity calculation section (11) configured to
calculate a capacity of the battery cell (1) using
the voltage of the battery cell (1) and the first
consumed capacity; and
a control section (10) configured to control the
assembled battery (M1, ..., Mn) in accordance
with the capacity of the battery cell (1).

3. The battery cell control system as claimed in claim
2, wherein the monitoring section (CC1, ... , CCn)
detects the voltage of the battery cell (1) at a prede-
termined timing and the capacity calculation section
(11) calculates a first battery cell capacity of the bat-
tery cell (1) using the voltage of the battery cell (1)
detected by the monitoring section (CC1, ..., CCn)
at a first timing and calculates a second battery cell
capacity of the battery cell (1) by subtracting the first
consumed capacity from the first battery cell capac-
ity.

4. The battery cell control system as claimed in claim
3, wherein the estimating section estimates the first
consumed capacity using the voltage of the battery
cell (1) detected by the monitoring section (CC1, ...,
CCn) at a second timing.

5. The battery cell control system as claimed in claim
3, wherein the estimation section (12) estimates a
first of the first consumed capacity using the voltage
of the battery cell (1) detected by the monitoring sec-
tion (CC1, ..., CCn) at a second timing and estimates
a second of the first consumed capacity using the
voltage of the battery cell (1) detected by the moni-
toring section (CC1, ..., CCn) at a third timing and
the capacity calculation section (11) calculates the
second capacity of the battery cell (1) by subtracting
the first of the first consumed capacity and the sec-
ond of the first consumed capacity from the first ca-
pacity of the battery cell (1).

6. The battery cell control system as claimed in the
claim 3, wherein the monitoring section (CC1, ...,
CCn) is constituted by a plurality of monitoring sec-
tions (CC1, ..., CCn) connected to a corresponding
plurality of battery cells (1) included in the assembled
battery (M1, ..., Mn) and configured to detect voltag-
es of corresponding battery cells (1), the estimating
section estimates the first consumed capacity con-
sumed by each of the monitoring sections (CC1, ...,
CCn) using the voltages of the battery cells (1) cor-
responding to the respective monitoring sections
(CC1, ..., CCn) and the capacity calculation section
(11) calculates the first battery cell capacity of each
of the battery cells (1) corresponding to the respec-
tive monitoring sections (CC1, ..., CCn) using the
voltages of the respective battery cells (1) detected

by the plurality of monitoring sections (CC1, ..., CCn)
at the first timing and calculates the second battery
cell capacity of each of the battery cells (1) corre-
sponding to the respective monitoring sections
(CC1, ..., CCn) by subtracting the first consumed ca-
pacity from the first battery cell capacity.

7. The battery cell control system as claimed in claim
6, wherein the control section (10) adjusts the battery
cell capacity by discharging the battery cell (1) using
the second battery cell capacity.

8. The battery cell control system as claimed in claim
7, wherein the battery cell control system further
comprises a capacity adjustment resistor connected
to each of the battery cells (1) and wherein the ca-
pacity calculation section (11) subtracts a second
consumed capacity, consumed when a current is
caused to flow from one of the battery cells (1) which
is to be capacity adjusted by means of the control
section (10) into the capacity adjustment resistor,
from the first battery cell capacity to calculate the
second battery cell capacity of the battery cell (1)
which is to be capacity adjusted.

9. The battery cell control system as claimed in claim
3, wherein the monitoring section (CC1, ..., CCn) is
constituted by a plurality of monitoring sections
(CC1, ..., CCn) connected to a corresponding plu-
rality of battery cells (1) included in the assembled
battery (M1, ..., Mn), the control section (10) com-
municates with at least one of the monitoring sec-
tions (CC1, ..., CCn) from among the plurality of
monitoring sections (CC1, ..., CCn), and the capacity
calculation section (11) subtracts a third consumed
capacity consumed by a communication between
the control section (10) and the monitoring section
(CC1, ..., CCn) from the first battery cell capacity to
calculate the second battery cell capacity of each of
the battery cells (1) connected to the corresponding
one of the monitoring sections (CC1, ..., CCn) which
is communicated with the control section (10).

10. A battery cell control method comprising:

providing a monitoring section (CC1, ..., CCn)
connected to a battery cell (1) included in an
assembled battery (M1, ..., Mn), operated with
the battery cell (1) as a power source, and con-
figured to monitor a state of the battery cell (1);
and
estimating a first consumed capacity of the bat-
tery cell (1) which is consumed by the monitoring
section (CC1, ..., CCn),

characterized in that
the first consumed capacity of the battery cell (1) is
estimated on the basis of a voltage of the battery cell

17 18 



EP 2 577 842 B1

11

5

10

15

20

25

30

35

40

45

50

55

(1).

Patentansprüche

1. Batteriezellensteuersystem, umfassend:

einen Überwachungsabschnitt (CC1, ..., CCn),
der mit einer Batteriezelle (1) verbunden ist, die
in einer zusammengebauten Batterie (M1, ...,
Mn) eingeschlossen ist, der mit der Batteriezelle
(1) als Energiequelle betrieben wird, und gestal-
tet, um den Zustand der Batteriezelle (1) zu
überwachen; und
einen Schätzabschnitt (12), gestaltet, um eine
erste verbrauchte Kapazität der Batteriezelle (1)
zu schätzen, die durch den Überwachungsab-
schnitt (CC1, ..., CCn) verbraucht wird,

dadurch gekennzeichnet, dass
der Schätzabschnitt (12) gestaltet ist, um die erste
verbrauchte Kapazität der Batteriezelle (1) auf der
Grundlage einer Spannung der Batteriezelle (1) zu
schätzen.

2. Batteriezellensteuersystem nach Anspruch 1, wobei
das Batteriezellensteuersystem des Weiteren um-
fasst:

einen Kapazitätsberechnungsabschnitt (11),
gestaltet, um eine Kapazität der Batteriezelle (1)
unter Verwendung der Spannung der Batterie-
zelle (1) und der ersten verbrauchten Kapazität
zu berechnen; und
einen Steuerabschnitt (10), gestaltet, um die zu-
sammengebaute Batterie (M1, ..., Mn) in Über-
einstimmung mit der Kapazität der Batteriezelle
(1) zu steuern.

3. Batteriezellensteuersystem nach Anspruch 2, wobei
der Überwachungsabschnitt (CC1, ..., CCn) die
Spannung der Batteriezelle (1) zu einem vorgege-
benen Zeitpunkt berechnet und der Kapazitätsbe-
rechnungsabschnitt (11) eine erste Batteriezellen-
kapazität der Batteriezelle (1) unter Verwendung der
Spannung der Batteriezelle (1) berechnet, die durch
den Überwachungsabschnitt (CC1, ..., CCn) zu ei-
nem ersten Zeitpunkt ermittelt wird, und eine zweite
Batteriezellenkapazität der Batteriezelle (1) durch
Abziehen der ersten verbrauchten Kapazität von der
ersten Batteriezellenkapazität berechnet.

4. Batteriezellensteuersystem nach Anspruch 3, wobei
der Schätzabschnitt die erste verbrauchte Kapazität
unter Verwendung der Spannung der Batteriezelle
(1) schätzt, die durch den Überwachungsabschnitt
(CC1, ..., CCn) zu einem zweiten Zeitpunkt ermittelt
wird.

5. Batteriezellensteuersystem nach Anspruch 3, wobei
der Schätzabschnitt (12) eine erste der ersten ver-
brauchten Kapazität unter Verwendung der Span-
nung der Batteriezelle (1) schätzt, die durch den
Überwachungsabschnitt (CC1, ..., CCn) zu einem
zweiten Zeitpunkt ermittelt wird, und eine zweite der
ersten verbrauchten Kapazität unter Verwendung
der Spannung der Batteriezelle (1) schätzt, die durch
den Überwachungsabschnitt (CC1, ..., CCn) zu ei-
nem dritten Zeitpunkt ermittelt wird, und der Kapa-
zitätsberechnungsabschnitt (11) die zweite Kapazi-
tät der Batteriezelle (1) durch Abziehen der ersten
der ersten verbrauchten Kapazität und der zweiten
der ersten verbrauchten Kapazität von der ersten
Kapazität der Batteriezelle (1) berechnet.

6. Batteriezellensteuersystem nach Anspruch 3, wobei
der Überwachungsabschnitt (CC1, ..., CCn) durch
eine Vielzahl an Überwachungsabschnitten (CC1,
..., CCn), die mit einer entsprechenden Vielzahl an

Batteriezellen (1) verbunden sind, die in der zusam-
mengebauten Batterie (M1, ..., Mn) eingeschlossen
sind, gebildet wird und gestaltet ist, um Spannungen
der entsprechenden Batteriezellen (1) zu ermitteln,
wobei der Schätzabschnitt die erste verbrauchte Ka-
pazität schätzt, die durch jeden der Überwachungs-
abschnitte (CC1, ..., CCn) unter Verwendung der
Spannungen der Batteriezellen (1), die den jeweili-
gen Überwachungsabschnitten (CC1, ..., CCn) ent-
sprechen, verbraucht wird, und der Kapazitätsbe-
rechnungsabschnitt (11) die erste Batteriezellenka-
pazität von jeder der Batteriezellen (1), die den je-
weiligen Überwachungsabschnitten (CC1, ..., CCn)
entsprechen, unter Verwendung der Spannungen
der entsprechenden Batteriezellen (1), die durch die
Vielzahl an Überwachungsabschnitten (CC1, ...,
CCn) zu dem ersten Zeitpunkt ermittelt werden, be-
rechnet, und die zweite Batteriezellenkapazität von
jeder der Batteriezellen (1), die den jeweiligen Über-
wachungsabschnitten (CC1, ..., CCn) entsprechen,
durch Abziehen der ersten verbrauchten Kapazität
von der ersten Batteriezellenkapazität berechnet.

7. Batteriezellensteuersystem nach Anspruch 6, wobei
der Steuerabschnitt (10) die Batteriezellenkapazität
durch Entladen der Batteriezelle (1) unter Verwen-
dung der zweiten Batteriezellenkapazität einstellt.

8. Batteriezellensteuersystem nach Anspruch 7, wobei
das Batteriezellensteuersystem des Weiteren einen
Kapazitätsanpassungswiderstand umfasst, der mit
jeder der Batteriezellen (1) verbunden ist, und wobei
der Kapazitätsberechnungsabschnitt (11) eine zwei-
te verbrauchte Kapazität, die verbraucht wird, wenn
ein Strom veranlasst wird, von einer der Batteriezel-
len (1), deren Kapazität mittels des Steuerabschnitts
(10) eingestellt werden soll, in den Kapazitätsanpas-
sungswiderstand zu fließen, von der ersten Batte-
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riezellenkapazität abzieht, um die zweite Batterie-
zellenkapazität der Batteriezelle (1) zu berechnen,
deren Kapazität eingestellt werden soll.

9. Batteriezellensteuersystem nach Anspruch 3, wobei
der Überwachungsabschnitt (CC1, ..., CCn) durch
eine Vielzahl an Überwachungsabschnitten (CC1,
..., CCn), die mit einer entsprechenden Vielzahl an
Batteriezellen (1) verbunden sind, die in der zusam-
mengebauten Batterie (M1, ..., Mn) eingeschlossen
sind, gebildet wird, wobei der Steuerabschnitt (10)
mit mindestens einem der Überwachungsabschnitte
(CC1, ..., CCn) aus der Vielzahl an Überwachungs-
abschnitten (CC1, ..., CCn) kommuniziert, und der
Kapazitätsberechnungsabschnitt (11) eine dritte
verbrauchte Kapazität, die durch eine Kommunika-
tion zwischen dem Steuerabschnitt (10) und dem
Überwachungsabschnitt (CC1, ..., CCn) verbraucht
wird, von der ersten Batteriezellenkapazität abzieht,
um die zweite Batteriezellenkapazität von jeder der
Batteriezellen (1) zu berechnen, die mit dem ent-
sprechenden Abschnitt der Überwachungsabschnit-
te (CC1, ..., CCn) verbunden sind, den man mit dem
Steuerabschnitt (10) kommunizieren lässt.

10. Batteriezellensteuerverfahren, umfassend:

Bereitstellen eines Überwachungsabschnitts
(CC1, ..., CCn), der mit einer Batteriezelle (1)
verbunden ist, die in einer zusammengebauten
Batterie (M1, ..., Mn) eingeschlossen ist, der mit
der Batteriezelle (1) als Energiequelle betrieben
wird, und gestaltet ist, um den Zustand der Bat-
teriezelle (1) zu überwachen; und
Schätzen einer ersten verbrauchten Kapazität
der Batteriezelle (1), die durch den Überwa-
chungsabschnitt (CC1, ..., CCn) verbraucht
wird,

dadurch gekennzeichnet, dass
die erste verbrauchte Kapazität der Batteriezelle (1)
auf der Grundlage einer Spannung der Batteriezelle
(1) geschätzt wird.

Revendications

1. Système de commande d’élément de batterie
comprenant :

une section de surveillance (CC1, ..., CCn) re-
liée à un élément de batterie (1) inclus dans une
batterie assemblée (M1, ..., Mn) utilisée avec
l’élément de batterie (1) comme source d’éner-
gie et configurée pour surveiller l’état d’un élé-
ment de batterie (1), et
une section d’estimation (12) configurée pour
estimer une première capacité consommée de

l’élément de batterie (1), laquelle est consom-
mée par la section de surveillance (CC1, ...,
CCn),

caractérisé en ce que
la section d’estimation (12) est configurée pour es-
timer la première capacité consommée de l’élément
de batterie (1) sur la base de la tension de l’élément
de batterie (1).

2. Système de commande d’élément de batterie selon
la revendication 1, le système de commande d’élé-
ment de batterie comprenant :

une section de calcul de capacité (11) configu-
rée pour calculer la capacité de l’élément de bat-
terie (1) en utilisant la tension de l’élément de
batterie (1) et la première capacité consommée,
et
une section de commande (10) configurée pour
commander la batterie assemblée (M1, ..., Mn)
en fonction de la capacité de l’élément de bat-
terie (1).

3. Système de commande d’élément de batterie selon
la revendication 2, dans lequel la section de sur-
veillance (CC1, ..., CCn) détecte la tension de l’élé-
ment de batterie (1) avec une synchronisation pré-
déterminée et la section de calcul de capacité (11)
calcule une première capacité de l’élément de bat-
terie en utilisant la tension de l’élément de batterie
(1) détectée par la section de surveillance (CC1, ...,
CCn) avec une première synchronisation, et elle cal-
cule une seconde capacité de l’élément de batterie
(1) en soustrayant la première capacité consommée
de la première capacité d’élément de batterie.

4. Système de commande d’élément de batterie selon
la revendication 3, dans lequel la section d’estima-
tion juge de la première capacité consommée en uti-
lisant la tension de l’élément de batterie (1) détectée
par la section de surveillance (CC1, ..., CCn) avec
une seconde synchronisation.

5. Système de commande d’élément de batterie selon
la revendication 3, dans lequel la section d’estima-
tion (12) juge d’une première valeur de la première
capacité consommée en utilisant la tension de l’élé-
ment de batterie (1) détectée par la section de sur-
veillance (CC1, ..., CCn) avec une seconde synchro-
nisation et elle juge d’une seconde valeur de la pre-
mière capacité consommée en utilisant la tension de
l’élément de batterie (1) détectée par la section de
surveillance (CC1, ..., CCn) avec une troisième syn-
chronisation, et la section de calcul de capacité (11)
calcule la seconde capacité de l’élément de batterie
(1) en soustrayant la première valeur de la première
capacité consommée et la seconde valeur de la pre-
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mière capacité consommée de la première capacité
de l’élément de batterie (1).

6. Système de commande d’élément de batterie selon
la revendication 3, dans lequel la section de sur-
veillance (CC1, ..., CCn) est constituée d’une plura-
lité de sections de surveillance (CC1, ..., CCn) re-
liées à une pluralité correspondante d’éléments de
batterie (1), inclus dans la batterie assemblée (M1,
..., Mn), et configurées pour détecter les tensions
des éléments correspondants de batterie (1), la sec-
tion d’estimation jugeant de la première capacité
consommée par chacune des sections de surveillan-
ce (CC1, ..., CCn) en utilisant les tensions des élé-
ments de batterie (1) correspondant aux sections
respectives de surveillance (CC1, ..., CCn), et la sec-
tion de calcul de capacité (11) calcule la première
capacité d’élément de batterie de chacun des élé-
ments de batterie (1) correspondant aux sections
respectives de surveillance (CC1, ..., CCn) en utili-
sant les tensions des éléments respectifs de batterie
(1) détectées par la pluralité de sections de sur-
veillance (CC1, ..., CCn) avec la première synchro-
nisation, tout comme elle calcule la seconde capa-
cité d’élément de batterie de chacun des éléments
de batterie (1) correspondant aux sections respec-
tives de surveillance (CC1, ..., CCn) en soustrayant
la première capacité consommée de la première ca-
pacité d’élément de batterie.

7. Système de commande d’élément de batterie selon
la revendication 6, dans lequel la section de com-
mande (10) ajuste la capacité d’élément de batterie
en déchargeant l’élément de batterie (1) en utilisant
la seconde capacité d’élément de batterie.

8. Système de commande d’élément de batterie selon
la revendication 7, le système de commande d’élé-
ment de batterie comprenant une résistance s’ajus-
tement de capacité reliée à chacun des éléments de
batterie (1), la section de calcul de capacité (11)
soustrayant une seconde capacité consommée, uti-
lisée lorsque le courant est amené à circuler depuis
l’un des éléments de batterie (1) qui doit être ajusté
par capacité au moyen de la section de commande
(10) dans la résistance d’ajustement de capacité,
depuis la première capacité d’élément de batterie
afin de calculer la seconde capacité de l’élément de
batterie (1) qui doit être ajusté par capacité.

9. Système de commande d’élément de batterie selon
la revendication 3, dans lequel la section de sur-
veillance (CC1, ..., CCn) est constituée d’une plura-
lité de sections de surveillance (CC1, ..., CCn) re-
liées à une pluralité correspondante d’éléments de
batterie (1) inclus dans la batterie assemblée (M1,
..., Mn), la section de commande (10) communi-
quant avec au moins l’une des sections de sur-

veillance (CC1, ..., CCn) parmi la pluralité de sec-
tions de surveillance (CC1, ..., CCn), et la section de
calcul de capacité (11) soustrayant une troisième
capacité consommée par une communication entre
la section de commande (10) et la section de sur-
veillance (CC1, ..., CCn) à partir de la première ca-
pacité d’élément de batterie afin de calculer la se-
conde capacité d’élément de batterie de chacun des
éléments de batterie (1) relié à l’une correspondante
des sections de surveillance (CC1, ..., CCn) qui est
mise en communication avec la section de comman-
de (10).

10. Procédé de commande d’élément de batterie
comprenant :

l’utilisation d’une section de surveillance (CC1,
..., CCn) reliée à un élément de batterie (1) in-

clus dans une batterie assemblée (M1, ..., Mn)
utilisée avec l’élément de batterie (1) comme
source d’énergie et configurée pour surveiller
l’état d’un élément de batterie (1), et
l’estimation d’une première capacité consom-
mée de l’élément de batterie (1), laquelle est
consommée par la section de surveillance
(CC1, ..., CCn),

caractérisé en ce que
la première capacité consommée de l’élément de
batterie (1) est estimée sur la base de la tension de
l’élément de batterie (1).
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