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(57) Abstract: This estimation device comprises: an acquisition unit that acquires the state of a power storage element; and
an estimation unit that, on the basis of the acquired state of the power storage element and information of an energization
pattern applied to a model of the power storage element, estimates the state of charge of the power storage element which
satisfies a prescribed charging capacity or discharging capacity.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2024/021136

A. CLASSIFICATION OF SUBJECT MATTER

GOIR 31/367(2019.01)i; GOIR 31/387(2019.01)i; GOIR 31/389(2019.01)i; GOIR 31/392(2019.01)i; HOIM 10/48(2006.01)i;
HO02J 7/00(2006.01)i
FI:  GO1R31/367; GO1R31/387; GO1R31/392; GO1R31/389; H02J7/00 X; HO1M10/48 301; HO1M10/48 A

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1R31/36-31/396; HO1M10/42-10/48; H0217/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
Published registered utility model applications of Japan 1994-2024

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2012-103131 A (DENSO CORPORATION) 31 May 2012 (2012-05-31) 1-6, 8-12
paragraphs [0056]-[0112], fig. 1-11

P, X JP 2024-5821 A (GS YUASA INTERNATIONAL LTD.) 17 January 2024 (2024-01-17) 1-3,5,8-12
paragraphs [0033]-[0091], fig. 5-7

A JP 2021-71319 A (GS YUASA INTERNATIONAL LTD.) 06 May 2021 (2021-05-06) 1-6, 8-12
entire text

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
22 August 2024 03 September 2024
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1: JP 2012-103131 A (DENSO CORPORATION) 31 May 2012 (2012-05-31) paragraphs [0056]-
[0112], fig. 1-11 & US 2012/0112754 Al, paragraphs [0062]-[0118], fig. 1-11

Claims are classified into two inventions below.

(Invention 1) Claims 1-6 and 8-12

Document 1 indicates that in a device for quantifying a state of an in-vehicle secondary battery (see paragraph
[0056]), a high-voltage battery 24 is connected to a charger 26 and can be charged by a power supply device such
as a commercial use external power supply for a vehicle (see paragraph [0060]); a charge/discharge current I, a
voltage, and a temperature T of the high-voltage battery 24 are detected by a current sensor 30, a voltage sensor 32,
and a temperature sensor 34, respectively (see paragraph [0061]); a control device 40 quantifies a state of the high-
voltage battery 24 using an equivalent circuit model of a battery cell Cj on the basis of detection values of various
sensors (see paragraph [0062]); an internal resistance detection unit S100 calculates an internal resistance R of the
battery cell Cj on the basis of the charge/discharge current I and a cell voltage Vc of the high-voltage battery 24,
and the latest detected internal resistance R is stored in association with information regarding the temperature T
and the current charging rate SOC of the high-voltage battery 24 (see paragraph [0063]); a lower limit charging
rate calculation unit S600 calculates the charging rate (lower limit charging rate P0) of the battery cell Cj when the
voltage of the battery cell Cj becomes a lower limit voltage Vmin in a case where an engine 12 is started by a motor
generator 14 under a condition that the temperature of the high-voltage battery 24 is at the minimum temperature
Tmin that is assumed to be obtainable (see paragraph [0075]); in the calculation processing, in step S602, a charging
rate variable P is set to “100%”, and in step S604, under a condition that the voltage of the high-voltage battery
24 is at the minimum temperature Tmin, a voltage drop amount AV(P) of a terminal voltage in the case where the
required output X1 (kW) is output from the high-voltage battery 24 for a specified time Y1 is estimated using the
latest internal resistance R detected by the internal resistance detection unit S100 (see paragraph [0076] and fig. 5);
in step S606, the voltage drop amount AV(P) is subtracted from OCV(P) to calculate the terminal voltage V(P) at the
time of the discharging at the required output X1, and in step $S610, it is determined whether or not a charging rate
variable P is smaller than zero, in a case of being determined to be not small, the processing proceeds to step S604,
in a case of being determined to be small, the charging rate variable P when the lower charging rate V(P) is a lower
limit voltage Vmin is specified to a lower limit charging rate PO (see paragraph [0077]); in the second embodiment,
after step S602, in step S604a, the voltage drop amount A(P) in a case where power of the required output X2
(kW) is output for a specified time Y2 at the current temperature T of the high-voltage battery 24 is calculated (see
paragraph [0099] and fig. 11); and the threshold of the SOC is not limited to a lower limit value, but may be an upper
limit value, and since an upper limit voltage Vmax is usually set for the terminal voltage, an upper limit value of
the SOC is set, the SOC being capable of generating a braking force required for the motor generator 16 during
regenerative operation, under a condition that the terminal voltage does not exceed the upper limit voltage Vmax
(see paragraph [0112]), claims 1-3 lack novelty in light of document 1, and thus does not have a special technical
feature.

Claims 4-6 and 8-10 are dependent on claim 1, and are inventively related to claim 1, are inventions on which it is
substantially possible to carry out an examination without an additional search and judgment, and thus are classified
as invention 1.

Claims 11-12 are substantially identical to or similarly closely related to claim 1, and are thus classified as
invention 1.

(Invention 2) Claim 7

It cannot be said that claim 7 has the special technical feature identical or corresponding to claim 3 classified as
invention 1.

Claim 7 is dependent on claim 1 classified as invention 1, but the specific object to be achieved by the invention
which is grasped from the technical feature added to claim 1 of “estimating how much the temperature of the
power storage device 1 is to be raised so as to make discharge according to a predetermined discharge pattern
possible” (See paragraph [0108] of the specification) has little relevance to a feature which is object to be achieved
by claim 1 in which “providing a technology that is capable of estimating an SOC of a power storage element
suitable for use in consideration of the charging capacity or discharging capacity of the power storage element” (see
paragraph [0005] of the specification). Therefore, it is not considered that claim 7 is inventively related to claim 1.

Claim 7 is not substantially identical to or similarly closely related to any of the claims classified as invention 1.

Therefore, claim 7 cannot be classified as invention 1.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

Claim 7 has the special technical feature of an “estimation device comprising: an acquisition unit that acquires
a state of a power storage element; and an estimation unit that estimates an SOC of the power storage element that
satisfies a predetermined charging capacity or discharging capacity on the basis of the acquired state of the power
storage element and information regarding a conduction pattern given to a model of the power storage element,”
and the “estimation device further comprising a “temperature estimation unit that estimates a temperature of a
power storage element that satisfies a predetermined discharging capacity in a case where the lower limit value of
the estimated SOC of the power storage element is equal to or greater than a threshold,” and is thus classified as
invention 2.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: claims 1-6, 8-12

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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