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510 Detect voltage prior to start of discharge

S11 Detect electric current prior to start of discharge
$12 Start discharge?

513 Measure voltage

$14 Measure electric current

$15 End discharge?

$16 Optimize the equivalent circuit model

$17 Acquire Rct1 and C1 of the equivalent circuit model
$18 Calculate f(Ret1) U
520 Assess to be dedicated for idling stop —
$21 Acquire detection formula fistp dedicated for idling stop "
522 Detect state by using formula fistp

$23 Qutput detection result *ﬁ
524 Assess to be normal liguid type é
$25 Acquire detection formula fnrml for normal liquid type

526 Detect the state by using the formula farml %)
AA  Start

BB End
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measurement means (voltage sensor (11), electric current sensor (12)) for measuring,
with a predetermined frequency, the electric current value of an electric current flowing
to a secondary cell (14) and the voltage value of voltage produced in the secondary cell
by the electric current; an optimization means (CPU (10a)) for optimizing a component
constant of an equivalent circuit model of a secondary cell on the basis of the measured
voltage value and electric current value; an identification means (CPU (10a)) for identi-
fying the type of secondary cell with reference to the component constant of the optim-
ized equivalent circuit model; a storage means (ROM (10b)) for storing a detection for-
mula for detecting the state of a secondary cell for each type of secondary cell; an ac-
quisition means (CPU (10a)) for acquiring the detection formula corresponding to the
identified type from the storage means; and a detection means (CPU (10a)) for detect-
ing the state of a secondary cell by applying the component constant to the acquired de-

REMDINEZESHE THRH

BRtoHy12) & BIESNEBE
= RE D S TILDORTFER

oS3
O L

o
[
<N O Nl
NF o HhE

am T EES

ot &
=S\
m

Oy 0
pﬂ-
ot
e
&

o



WO 2014/141°796 A1 |IIWAT 00T A0 0 RO

74

31

KEAN: IIH

362002 I EB FLETERE2433—15 Sait-
ama (JP).

BEE (RTOLGEWVWRY . 2 TOREOEAR

#AVEIBE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FL, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IR, IS, KF, KG, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG,
PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

% Z (EMURA, Yoshihiko);, T (84) IEEE (RTDLEWVWRY ., 2 TOEEDLEGF

% HAYE[EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 5
7T (AM, AZ, BY,KG,KZ RU, TJ,TM), 3—H v
/% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

AT AFRERE:

EBRAEHRE (FHF 21 £0)



WO 2014/141796 1 PCT/JP2014/053135

[0001]

[0002]

[0003]

[0004]

[0005]

Bl # &
FKADEM : ZREBREBRERES SUTTREMREREAE
v o B

AFEBREK, ZRENRKEBRERZRES LU TREBMREBREFEICETSH
DTH B,

BRI

—REMDLILE (S OH:State 0f Health) ®KEEEH (S O F :State
Of Function) 2T 27-HIC. ZREMOHRIBIBRF ZIEWES VY E—4
VAEBWBRFESMMSLNTWS, LAL, ZREHORIIBRISERDIE
MRS DERTHZ DD, BREICTRERREERNT 20T,
FERARDEDE L TROIBELHY . FHIZ. RINEREBERI KD
NEDNH D, ZOHORMME LT, FIAE, FErxXi1 2L Lo, FFHX
2, 3OEMAMRINTWLS,

T, BB ICRATRINARM TR, 100H z L EOREREIC &
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T, B S ICARINARMTIE. EHZREROEBE "ERT—
FEEIFEL., ATV 74 LY EEEEZRVWTIRKRIRELOEFMEERBET
WOEREZ Y S4 VHEL, ZREBRNOERRS. —EBFTERT LD
fELTKRD5B,



WO 2014/141796 2 PCT/JP2014/053135

[0006]

[0007]

[0008]

[0009]

SEATH AT SCHER
RFEIF SCHR
TR  BI2009—-2441 80548
REEFXCHR2 : B2 005 —22 1487848
KPP XCHR3 : 52007 —-187 53 454AHK
FADOBE
FALNFRL LD & T 55RE
EZAT, BHFXE 1 ~3ICHARINAEMTIE. BEOZRBHOH%
WHRE L TREEZRET 2HEICIE. BREARHEEERT 2 EAFHET
HBN. BEOELIEROZREBRICHET D EIERETH D,
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e, ARBAO—RIEIE. RIBFEBETIVIF. Z2—FIL - Ry v T—72
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T, FIBZRBRICENSIEROEREL. HBEXERICL > TARIRBZREM
WELCSEROBEEELMEDHRETRET ZRMERT Y T&. FIESRIER
TYTIBWTHEINZERES LUTEREBICESWT, RIEIRERD
EMEBRETNORTFEREZHRBELT HHFBIERATY T&, AlEimEIER
v TICBWTREEINAAREMERETIVORFEREZSRL T, Al
ZREMOEFEERERT DEINRT Y T&. FIERFEMEIRET I DORTEN
WKETWTHIRZRBMOREZRE T 2RER %, ARz 2 REBHMOERS
ICHMINTUVWARRERMFERNOIET2IERTY &, BIRBREBRTY 7
IKBWTEE I N RIERERICRIERFERZER TS 2 & T, RIEZZR
BHORBERET IRERTY T &,
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o JZT, FIEERT Ok, BERYY 11, EFRtEYY12, 8L BE
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H1 1k, ZRERT4DmFEEZRE L. HIEE1 0ICBNT 5, ER
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o mELEVH1 3, ZREMT4BKFLEABROREREZRE L.
HER1 OITEBHIY 5, MEEEE1 51, FIAIE, BIFEGINALEEFIA
YFEBMBRTFFICL >TERIN, FIEET OICEL > THBERS v FH
TV /A THEINDEICLY ZREMT14Z/NIIAREBEBIE S, B8,
BEMRFENLTRET20TIRAL, AIAE, EERLOEEN L THRE
522&8T, MBERI—EICRDLIICLTELW,

ZREM 41F. FIAIE SAEBM. —v - ARIVLEMR. v
JVKERE, T, UFILAFVERZEICL > TERIN, I R—
H16ICE>THREIN, RY—FE—F185HH LTIV I VERET
EEHIC. BFI1IKENEHIRT S, FLIR—F 1613 TVIU1
TICE>TEHEFIN, XKABHEZRE L CERORICL > TERENICER

L. ZREM14%27FET S,

IOV TR Bl AVY VIO vsEUtT1—ELI VI VE
ODLYTRATVIVELRBO—FY—IVIVEIL>TERIN. RV —
HE—H18IL>THEIN, PSRRI v arvaNL CHREREERE
LEMmICHENESZ2E &8I0, ALY x—F 1 65BRELTENERE
IEZ, RY—FE—H18IF. BIZAE. BEREERICL>TERIN, =
REMW1ADSHEBINDZIENICL>TEEGNEREL. TV V17 %8
B892, 8191 FIXEE BERFTIVIE—Y. TI4+vAH 47
—wiavIdA, A—F—TFT1F, LT, h—FEF—2avFITL-
THEXRIN, ZRERT1A4DSOBANICL > TEMET 5,
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R LI, HEE T 01k, CP U (Central Processing Unit) 1 0a. R
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OM (Read Only Memory) 1 Ob. RAM (Random Access Memory) 1 0 ¢
. BEE10d, | /F (Interface) 10exBLTWS, ZIT. CPU
10ald. ROM1ObICBMINTWE IOV 5.1 0ball&EoVWTE
HMEHEET 2, ROM10ObiE, FBHAE)FICL>THERIN, 707
ZL510baPRABYE2RAFEEMLTVNE, RAMT Ocld, #EHXE
DEICL>TERIN, 7O75Lba%nRT95BICERINET—9%
BRI IEAEDNRSA—410c a%®BiNd 5, BEL1 0dik, EfI
DEBTHBECU (Electric Control Unit) & DB TEREEITV. BHE
LBz EAERBICEBNT S, | /F10eld. BEEVY 11, Bt
12 BLU, BEEVHY 1 3IMLHBINZEETETIVIIESICE
BLUTRYRADEEHIC, RELIR 1 SICHKBERZBIE L T NEHIET
%,
[0026] (B) 551 EkEMEOEFDRA

DEIL, BEZRLT. $1 ZEMEOBMEICDOWVWTEHRAET S, UTTR
B EEMEOCEMEDRBICOWTEHRALALE, 70—Fv— b 2SRL
T, FMLEMEZEREAT 5,
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EXEEEBREZ. RAM1 O cIlHBiNdT 2, 31k, X9—9E—%18
AOEINEFD, EEEEROKENLELEZRLTWS, ZOHIICH
TEIIC, RI—FE—F 1 8PEEIND &. OEGRBERKFIIEET VRT
BREOERNMAENDEEBHIC. TOBRICERLTIREM 4 DinFERE
NETTS, TLT. RY—49E—4 18N 0E%fMET 5 EEERITHED L
CFRECNICLY. BEORTHEMING, TLT. TVIV 1 7HHEE
L TEEZFRT 5 &, BRIZBHICEY L. —EORGZHRZEA 5 ERE
LI L2, COLIBRERCEROELIE. AMECABMTY Y TY Y ITIh
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DI, CPU1TOald, MEDOLIICLTHREL LA-EMEBEDORTIE
DFMS, HAICTTERRSORFERC t 1 ERERDDEFEC 10D
BE%EET 2, CPUTOald, BIfELAEZRct 1DEE, FlZIE FIED
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f (Rctl1l) =AXexp (BXRctl1l) +C - - - (1)
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CPU10ald, UEDIIICLTROLIBEET (Rct1) &1 /C
12L& L, 1 /CIHEEET (Rct 1) 2B22BEICIE. ZREM
148, FIxE, PFARYY IR Ny TEBOZREBEHEL, £l 1
JSCTIHMEEET (Ret 1) ZBAGWESICIE., TREM1 45, HIZ
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[0033]
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TRYHRIE. s LZBEET (Rct) ZRLTWD, COH6DHIT
&, DBEEIRL Y H LR (ROLR) ICEET 2 TREMIETA RY VTR
by 7ERTHY. T (HOTR) ICEETZ2ZREMIE ) —<ILERKXT
Hd, LID>T, DEEBEIETHDIBEET (Rect) ECOFEH (=1
C) ODRNMERERRDZEILLYTA RV VIR NYy TERTHENEL
I/ —RIUVBERTHINEHET DI ENTE S,

BziE, CPUT1Oad, ZREML14D8TARYVYITA MYy TERTH
DEHELEFBEICE. PTARY T2 Ny TERAOBERT i stp O
Z., ROMTObMHEIEL. ELABEXf istp O IKWLT, &
MEROERH (FFE) #2RAL. ZREH14DREERET 5, —A.
ZREM1 AN —TIUBERATH D EHELEFEICIE. / —<ILBEXEAR
OHRERXFfFnrml ) 2, ROM1ObASEEL, BELAEKRERXf n
rm | () IKHLT, FEEROEHRZRAL. ZREM1 4 DIREEZRH
T3, b, SMEABETNOERDSHRHEHT S REM1 4 DREELT
i, B2, ZREH1 40WHTE. HILEE. REREE. MEDEK
ERICHT 2ISBBERELRELNH D, FlziE. FHSE (SOH ini) &
B EF2DE, MTOEIBRRICEL>TEHTZ I ENTE S,

SOH ini=Constl1XRohm+Const2XRct
+Const3XC1+Const4XRct?2
+ConstbXC2+Constb - (2)
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