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AFCE, TRHEBEEM S 27 AOERERICET 058 CEL, BHRRATEER S AT LD EL)
FIEH O FEBUCMBER BN O—>Th % S FEEIREE (SOC, State Of Charge) HEEIZ DWW TOIRZE, FIERD
RETIICOWTORE, BEREATIERE. BLORESLREDFEHTIEICE 2 5 FEBIC OV THRET,
EiE, BEEToT2bDTHD,

%1% T Clt, BARMET KEMEEEM S 2T 2B LT, EHOFEREZEHEL T 75 &
LT X FhOBED G, FEMOMEREL FTREZR Y FEETE 2 L) e RREHENLETHY, £/27
VEUTaA NORBTRbbEA T AN —EAE W ELENS, BOERERNLEETH D &R,

W2 [HBEMY AT MBI A REREHT ) T, BERFOEEME/LVEEE A7z soc HEETE (FR
BB EHEE (CCV, Closed Circuit Voltage) % AV iz SOC HEE % (CCV-S0C HEET+15)) HIRR LIz, HERITER
EATICHERT L., Bt —oREBRENREEINI D, RFEAICEHA TS oz, 2EHFAT
13, PARIESEEHEEME L B S D EEMEBIE L 0% SOCHEEMIZ 7 +— KXy 7 L, SOC #EEME &2 4H1E L7z,
EEBREMIT DL TREOILRZICZ ENAHREL 725, CCV-S0C #EE o Mic L v 37 A HEHEH
%D SOC HEERRZEN 0. 8% ThH D Z & A FIMEIZ THER L, FEOFHMEE R LT,

%3 B [ REWEEM Y 2T AOFMEZROTMET V] TiE, 4 F THIEE LTED LIV TV RLERD
ROBHFENRRL, HEA =T —THHICHE SR T ERREDRET VO ERILEFRITIT > 72, FER
RETINTIE, BIRMANTEEM S AT LT 5 FEME L LT, AR, L, ik, ZELR 104
FEZME L2 ENoREZHMEE LTER L, ZORBEDNRTT L, BAR5EEMY AT 2O
EWNRETTESREOL & THFRERET VLR D, ILIZETLVEBZ XD I XA T, FHEMY AT LOEEL ¥
—> (SOC #iPH, FEINEE /2 E) OEBMPMLIEL 705 Z & BN EM S AT AR E LT DR TR
WL TEBT HAERMEDN ® 5 7= O OEHFREIZIE U, FETY - AKIREOLE L TWAHHIM OS2 L
OHEUMEDOTRMAT DL, O2HZEETREAL LT RLE, EY 4 —/L FIZBIT 2 BMEHROFZERIHIC
R U CIHFITEVECTRFENDEH - FHMECEX 22 L2 MR L, BETIRMEBET LVOMENS LEER LT,

H 4 B TREWEEEM Y 2T AOEZIREANE NS S L) CEKRBBEEER S X7 A & 50 THEED
FHEFHEEBEML AT 2 —fEEHT DL IR VAT ATHRER SR QW e ho 7o m L2 HIZE LI-FRE
HESHAYFIEERE L, AEENRAIS Tk, BE0D7ARWE LRSS (PCS, Power Conditioning
System) & HEMOMA G DO ZBINT HELEIBIEOR T &, HLROREI VR DHEEEFEH LK 5 I2kE
Zher S UL L OB B SR SE & FhE LTz, AR OBEEERT IV I 2L —raild b, FERICE SoC
DOHEEMEGT D PCS ZEEMIHHAT 27TV XA T2 A HE RSP ERI N TND Z L& &R
L7z, EREBOBARKET KREEEM Y A7 26 L TREFXNEABEA L, KENEBREZHEH L TOAn
Tl ERMER LI, EDIT, 3 ETIRE LIERMEEMOET VOB X HFE AT, BIRRAT KL E
M 2T DK L CHER OB LRy R EREF K AEA « i Uiz, AREFROFTIEELFN 4. 6%point 4]
LBz L EMER L, BREORNEIRTE S S OFAEE R L,

%5 B [RBWEEEM Y 27 AORELCEAICET 28] Tk, Y A7 AMEERL, BEERBEYICE
A BHEE N ATRER FIEARE L, —RAICRESLICHE VBB IR T T 5, EEFETEH, BHEED
HEEDT-DIZ, BUEDTMEEIT I MBERNH Y, VAT AOBEROK T RFRECTH - 72, R UL, SoC #EE
e R EEREEMOMBENDEBEMAREZRDDFIETHVEATOT — XN OHEREHETHD Z L &R
L7z, EEHAT — ¥ Z AV TENLANORAE CEMBRBNHEEARETH D Z L2 MR L, FIEOFIMEEZ R LT,

%6 & b Cld, AMFECHONTZMREE LD, SH%OEEZEL L, KEESHEM L AT AITT
WCENAATE R LooH 50, BEANDS 10 48806 L7z b 0idd 720, RSB0 THH{LICBET 2 EA®IK
TOBRFHZDWTRRTNDED, HIICET 2B R 2RI S B OMEE 72 5,

ii% -« FSCE R, F13C 2000 F & B 300 FEE 1HBSORMT 24, b L <IFIEIL 800 7F & 1 HHRIH L T 7230y,
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This thesis was entitled “ Study on high efficiency operation for the large scale battery system” . It
was described about the estimation method of state of charge of battery, the study of the charge & discharge
efficiency model and the high efficiency operation method for the large scale battery system.

Section 2 examined the high quality battery SOC (State of Charge) estimation method.

I proposed the SOC estimation method to use the battery cell voltage during charge & discharge (Closed
Circuit Voltage: CCV). The SOC is calculated from current integration generally. However, the current
integration method is affected of a current sensor error and it cannot use long time continuously. By
the proposed method, the SOC estimation error was 0.8% after 37 days’ continuous operation.

Section 3 showed the charge & discharge efficiency model.
The calculation method of battery charge & discharge efficiency was not standard and each battery maker
calculated independently. This efficiency model was proposed as general formulation.

Section 4 proposed the high efficient operation for large capacity battery system.

The large capacity battery system has plural power conditioning systems (PCS). I proposed the power
distribution method for high efficiency to each PCS. In this method, the priority of PCSs was defined
of smaller loss and the power reference was given around the maximum power point. This method can realize
higher efficiency 4.6%point than the conventional distribution method.

Section 5 examined the estimation method of battery capacity during operation.

The battery capacity is decreasing by long time use. I proposed the battery capacity estimation method
during operation. In this method, the battery capacity is calculated by SOC and current integration value.
This method is evaluated as the estimation error less than =£5%.

In conclusion, usefulness of these studies were shown and the future problem was described about the
degradation of battery.
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