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Development of the Stationary UltraBattery and Participation in
Kitakyushu Smart Community Project
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Abstract

The UltraBattery is a capacitor hybrid battery, which combines an asymmetric capacitor and a
lead-acid battery in one unit cell. The stationary UltraBattery for smart grid applications has high
energy efficiency, long cycle life and a superior recovery charge characteristic under the PSOC
condition. We have participated in Kitakyushu Smart Community Project and launched field

demonstrations by using the stationary UltraBatteries.
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Fig.1  Results of watt-hour efficiency test (cycle test only)
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Fig.2 Results of watt-hour efficiency test (whole test)
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Fig.5 Change of charge current and capacity during
recovery charge after 180 cycle test
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Development of the Stationary Lithium-Ion Battery and

Participation in Kitakyushu Smart Community Project
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Yasuhiro Hakozaki Yoshinobu Taira

Abstract

S5 S NE - SR - I

[

Kenji Ohira Isao Abe Hidetoshi Abe

We have participated in Kitakyushu Smart Community Project and developed 50Ah lithium ion
cell using LiFePO, cathode active material. The cell developed indicate suitable Wh efficiency,
high rate charge/discharge characteristics, and cycle life. And we have developed 25kWh battery
system for energy storage using these cells, set up the system in KITAKYUSHU MUSEUM OF

NATURAL HISTORY & HUMAN HISTORY.
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Table 1  Specification of the cell

H B Tt #%

ERBE 50 Ah

AFREE 3.2V

W 171 mm

. T 32mm
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H1'! 242 mm

H2 260 mm
H 2 3.00kg
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Fig.1  Appearance of the cell
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Fig.2 Nominal characteristic of the cell
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Table 2 Nominal characteristic of the cell
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Fig.3 High rate discharge characteristic of the cell
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Table 3  Specification of 25kWh-battry system (ESS)
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Fig.7 Appearance of 25kWh-energy storage system (ESS)

M8 25kWhBEEBLXFLERBLAFL1-EIZL[VD
50 UEEE] ST

Fig.8 Cubicle with a built-in 25kWh-ESS at
“KITAKYUSHU MUSEUM OF NATURAL HISTORY &
HUMAN HISTORY”

4.2 25kWhEBEVAFLOER B
[VOLEO72 O | IZ5E L 72 25kWh >
AT LADOFTMEREEZ, N7 —a 714 aF—
(LLFTPCS] &9 & HCEHIE L 720
BkWhHEEY AT L%, 18 A OEPI 2 EEIT

TNy 7 BEAE52V (3.45V/cell) 123ET 5 FTH
BElh. /Xy 7 BEE % 552 VICHHI L 72 REET 1 HER
DEBELXBHITV. 105 BKIE S &%, 21A
DEEBG CEMEEA 480 (3V/cell) I2ET S
I THEL 720 TEP O/ 7 BEFEDOZEL L B
ZALER IR L. H£EIT— ¥ 2#R51IRT.
SRR TV Db 07z US| 1I25kE L7z
B kWhEE Y A7 202 B 5 FTEhcEsF R,
OVERVE A RO L 72 B 2 SR 2 3 % B iR
BRIz FFOREIRERDOSOAL ZHELZ, T
POV E—F (Wh) 1£93.7% OENMEZE R L 720

650 T T T T T 80
= Charge
600 [~ g A 70
1 4‘— ! = Discharge
550 ) B I Lo | 60
E 500 50 g
& =
% 450 40 ¢
5 5
> 400 30 ©
350 20
300 10
250 ; ; ; ; ; 0
0 10 20 30 40 50 60

Capacity (Ah)
Charge: 18 A CC-CV 552V cut-off CV charge time until 1 hr
Discharge: 21 A CC 480V cut-off
M9 25kWhEEY X7 LDMEAFE S
Fig.9 Initial characteristic of 25kWh-ESS

%5 25KWhEBE > X 7 L DOfERsE
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Development of the Valve Regulated UltraBattery for
Micro-HEV Applications
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Jun Furukawa

Abstract

In the each DOD (Depth of Discharge) 5% and 10% test simulated Micro-HEV applications, the
Valve Regulated UltraBattery, which combine an asymmetric capacitor and lead-acid battery in
one cell, showed about 2 times longer cycle life than conventional VRLA Battery for ISS.
Especially, in the test simulated Micro-HEV applications reduced frequency of refresh charge, the

Valve Regulated UltraBattery showed good cycle life.
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Fig.3 Distribution of potential analysis
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3. #liEFK 12 0HEV A UB Ol

UBO#ILE R IIRT, e LT, Hl#FHK
ISS&Eith (ULEISSEith & IFF.53) bR F . UBIXISS
Eh & D b IEBMEMEBEEZ 10% LiF Ty, IE
MR A% ) & T2,

=1 HEFX~1 7O0HEVEAUB RV ISSE DT
ROFETR

Table 1  Specification of the Valve Regulated Ultrabattery
for Micro-HEV applications and ISS battery

HH ISS uB

EBIE 12 -

£& (mm) 196 -

N TE & (mm) 128 -

=& (mm) 227 -

IEBREE R (%) 100 110
BHE (kg) 12.2 11.7

/XL —% Vr—F<vy b - -
TV 5 FERAE (Ah) 33.0 31.0
REZ AN (As) 396 442

3.1 AR EREZTANYE

B OMIITEREE M2 4 720, JIS D 5301 123
D&, S EARRRE T - 720 UB O 5 KA
w3, ISSEM &L IEXT, 2IZRETH-7, £E
ZUF AN, ISSTEH & T UB I 12% B \»
WRETHY., UBOFTEZITANENRN LoD
VARV

3.2 v170OHEV AOREBRE M

~A4 7 U HEVHOREE 7T 7 7 £ WIZDWTIE,
~A )WV FHEVH O XV AKX MBERBETH 5
RHOLAB#REE 70 7 7 4 V& —HEH L 72504 T
REBEAT) LI L7, RBSEMER2I1I77,

x2 AR

Table 2  Test condition

A s%gi %:( —mfg 51;){@70)(% ;‘% Voby2a
E ¥ - == RESEE
% CA % C
@ 70 4 5 40 18 /200 cyc
® | 8o t t t t
® | 90 1 t t t
O] 70 t 10 t t
® 70 t t t 18] /1000 cyc

SOC DFEEIZDOWTIk RS, ¥4 7 1 HEV T,
FETL—FICL2RBEHELLZITANS 72
B, Bitho SOC 1E 90 % Hi 412 FiF 72 PSOCIREET
EHENL E VWb TWwb, 40T UB OB %
AL, LDEELWSOCT70% Tallrz179 &
DT, SOCIZ L 2 BithFi~DEELMET S
7212, SOC80%. 90% IZ2oWTd FNFiillx
2i1o 7 RBREHO~®), B 70 7 7 1 Vidik
KMEBBRACA DSV AFERE Sy — & LT,
7Ly Y aBIZONWTIHRNGS, #HE, PSOC S
T CHERBMZMHIL L. ABREWENICTE
LT ICIZR S 2 WHLRAL L 72 n B 87 O Sl A5 B
LTLEw, BWEEIN) e koTLZE
3TV aFEIL OB OM KL E X
HEIRTFZBCHTIT ). 4R V7L yaf
BHEIC L 2 BMEFEM~NOBE L FET 572012,
BRSO TIZZOHE% 1181 /200 cye. BRSMF
G®TIE 1M /1000cyc il L CRERE AT o 720 72 B,
AR MO, @, ABREFO~@ LKL T, 1
A4 7 VvdH7- ®DOD (Depth of Discharge) 232
R, KB LWERERE 25TV 5,

3.3 FMmABRER

X412, SOC & HEMEEOMRE R MBS
HIZO~@TH Y. DODD5% DR TH . It
Bl LT, ISS &R (SOCT0%) bRy e
MlEER L 1L, BAHIC RS L TICTRER EE
JEORMEZ, BhoOEREETH 7230 TH
bo HRAERZ KT 52 LT, H#H A 700
HHEDSTTEETH 5 6

3. SOC70% 2B \WT, UBIZISSEhD 1.8
BOFGIRTH o720 TNOHMIIEo-Bilh%E
AR L 7258, ISS B0 Far £ — N, BERIEY
BOWEELY NV T — a3y Tho72e — ). UB
Tk, EBEDEOMIITHER SN 295, HiZo72
ABEMEOT IV 7 2= a Y3 otz 2O
L5, UB L ISSEMOFESZ T ANMED D
A7 NVHMIIRKRECEELZLDLEZ NS,
KIZ, SOC L F®mNRFE DMK TH %25, SOC
A370%. 80 %+ 90% & < 7 A 12D TH = i
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RBY EDLHERER ST,

1000
miss
goo [ MUB

200

70% 80% 90%
SOC

4 SOC ¢ RERZZEDHR
Fig.4 Relation between SOC and capacity turnover

K52, V7L yatllE L AERIREOM
RERT. WBEMHIEO, ®TH Y. DODA10%
DHEBETH L, 3. )7Ly 2B HMELR
/200cyc DEEETIE, UBIXISSELD 2850 Lo
FHmlEEE R L, LDELWEBRICBW T, UBD
B DR E R o 72,

U7 Ly v amBEHHEELR/1000cyc 1S L7z
AER T, ISS Bt 7= Mgz, 222 1225 338
Eif%ﬁ FHMEDN 2o — 5. UBIE. ISS EithiZxf L

(ZFFa AN E < 504 12> 5 1002 [A] £ TREN 5 4G
ST%}: %olz. FFtmEM E AR L 72K R, ISSEIO
FrE— M, IEBEYE Ol & BIEY E OB
BN T =2 arTholze —H. UBIE, IE
TG E OALIIHERE S 72 b oo, ARG E
TNV T z—=a it AELRPoT7, x‘@fﬂﬂﬂb
LT, UBIRISSEM L D bAEZ T ANESE N
2O, V7 Ly v aRBEHENLLRLTH, b
Tr—arsPRELho72bDEEZGNL,
72, UB & ISS B O FF DX, ) 7Ly v a2
FEFEAHRE 1 [0] /200 cyc (2B B Fan7E 2. 3512~
T, U 7VbyafBHEL 1E/1000cyc 23 5
L72ins, HmAENIGETCREL o7, ZOH
Hix,. V7 Ly a2 RBHEND L WEREIZ L.
UB & ISSEith D FLEZ T ANNED D F a1k
WEBEG 2 EEZONL, B, A, )7
Ly Y aREHELXHOT I LT, UBRUISSE

19

MOF MR EPEHEIE R LHERE L7205, 2
iE, V7 by a2 BEMHELR/200cyc® £ 9
WZHHBCAT) & BRIC Y A — T &2 5.2 TLE W,
PR o THMFEZEILTLE)IDOT, V7L
VaEHEE RS L7211 /1000cyc DAY, FF
WL/ EZ NS,

1000 HEISS
B UB

800

ﬁ 600

Tl
o 400

200

Y7Ly oa

1[E/200cyc
B5 UILyPaiREBEELRE
Fig.5

YLy oa
1[E8/1000cyc

El#EEORR
Relation between frequency of refresh charge and
capacity turnover

4. 5&8

% L7~ 4 7 10 HEV HH UB O Eig
UTicEEDs,

Al R %

(1) ¥4 70 HEV fl#&% 5% L 72 DOD5% DR
BRliZB T, SIS L2 UBIL. 1SS &l
Lo 1.8 EN-HFaREEE R, HIZ
i L\V>DOD 10 % D FbiTld, ISSEM L D
b 2.3 ENFHETH o7,

(2) V7L vy vaFeEHEE% 11 /1000 cyc 129K
5 L7z BRIZBWTiX, UBKUISS &Eithd
FarEix, V7 Ly v o FLEMEELN
/200 cyc tﬁt’\f‘ IENBHRERE o720 L
L. UBIXISSEMIZH T35 D F v
HHREL, V7L y VaBEBHEZRS T2
&, UB k ISSEOFHadFrk iz 20 m 5
WRERo/ V7 Ly Y aTBEEND
WEMFIZB W T, UBIZISS &l & T
BIEN a2 RS 2 LA o 72,
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Age Hardening Behavior of Ba-Added Pb-Ca-Sn Alloy (C21)
for Positive Grids -3" Report-

N #h KB

Yutaro Kawaguchi

Abstract

mooE

Jun Furukawa

7 W

T

Takuya Yasuno Ryo Kamiyama

Ba added Pb-Ca-Sn alloy (C21 alloy) for positive grids have excellent mechanical properties and
superior durability for corrosion and growth. In our previous studies, it was clarified that C21 alloy
had excellent mechanical properties by two-step aging treatment. However, age hardening
behavior when natural aging treatment was performed on this alloy has not become clear
sufficiently. In this paper, influence of natural aging treatment on the microstructure of the C21
alloy was investigated by transmission electron microscopy observation. As the result of the
investigations, the fine precipitates uniformly distributed inside of the crystal grains were
observed. Further more, the presence of metastable phases formed by the natural aging

treatment were revealed.

1. 13LHIC

HIE, $hEBMOEBEFHRICIEA Y TF AT
) — OB DS HOWE - HKED A 7% v Pb-Ca-
SnREENIELEHENTEY ., MiKkOLEHIZ
EAERLS o7V LA L. Pb-Ca B &idfsh
I D FUIH T A ASESG Lﬁ?éﬂﬁ”ﬁﬁt;
%) A PEROIEMRBEHFUALH T2 Pb-Sh &
SR THEMAEE MKV 720, BiRESETTo
FEEAI 7T AN L, "ihF a2 T 3 5 1Em
b2,

— i CHIE O BB H3EFUIIRE R R A A DR
PREGEYHIE LT, £EFIEHERST7 A FY) > 7
ANy THEOBE LGS A7 A & FOBRE I
PR A THBHIHERA SN TBY , BRI NLHE
BT % B BFaLS KO 5T b,

FEE MO EFH I T IERIE T OB 1 e &

B A
b EMRRE R
B

WOV AT AT A LI

21

T S PEO LS BEEAT R Td 5720, SrkidiRm
JtHEE L CBaz v/ "C21 84" (Baiihn Pb-Ca-
Sn &%) B - FRL L. ZoEEENHE
WA R L. A, ifr ) — 7B L OV
A 7 VD BIF iR LN TWE Y0,
_nif@Mnib C21 & 4 DM FE 1 12
FRERPALHELIZ X o THER SN AT OTEREDR
%<§5?%&%1%ﬂf%0‘klﬁﬁkﬁ®&
ARET LD S HIREERPALIE AL |2 N TTRER LB % fii
BRI ALER % it L 72 7 SN B R & R
FTIEPHESHE R STWAE DY, 72, Rl O
YT, HARFRLE 2 L 72 C21 A& 0 E i
BT UM (TEM) B8 K OHM/MEREEHC X 258
SHEIS L0 AR IR LR Ze AT P S AR
B LTWD ZEDHER ST S, Z O AT
WA BAY C 21 &8 D M IR I2 %5 L C
WhHEEZHLNLTZD, BRI X 247
DEBGBREZRET A2 L IIIFFRICEETH 5,
A TIZ. TEM % FH\V T C21 &4 OBk
BT, BRI M (T3 B AR LT 0 5528 | 2
DWW EZ T o 72O THET %,
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2. X8

2.1 REER

RIETCIEC21 &4 BailshlPb-Ca-Sn&4:) &
ekt & L Citka4 (Pb-CaSn &%) # 1 L7z,
REHFI AT VL AL OIFE W TREAHT 773K T
MR, 423K (22 L 728k B g Rl 2 W C L
200mm X W : 15mm X T : 1.5mm O %R 1285

& L7,

2.2 B LaE

1t TR A A RN RAT B OHT W 0 A i 3%
AL, TNHOFEHIX LY IV bNZA R H
WO 533 K, 553K, MREFIERT 30 4 & v )
SN CRAMUILEL A B L 720 B, EIRLILEE % fi
L7z BHakkhcam L. SaRAE L 72,

2.3 EFxhanzE

FARBFRD LIS X 2 i~ O B 2 AT 2
72O, TIHOFEHIR L. BRI 24T - 72,
HARIERNIZ 207 K IR e SN2 T2 r — ¥ N TAT
W, PRI I 168 R & L7z,

2.4 BSAIE

H AR LI % fit L 72 B ORI R R 25 8 % F A9
B729, BEOM SREEZITo 72 W SHEIL~ A
¥y ) — AW SRR v WESEMEE T
50 of. PREFFERI30F & L 72,

2. 5 EBNEFHEMRRE
HARBFRILEL I & > THT 20T M O TERE % 7
4 572912 TEM % v ik 0 Blgg 217 -
720

F72. TEM B3 EREAS 2 HE Lz, 3K
TEEREE LT, 2 ) —#MRIC X 2 FWHE & N7 i
BEIZLDABOESEZ0.05mmbPTTE LA, 4
F IV 7FICE ) EREIZLS 0 BEHBE
EL72e B AT MLICHWA T AL Ar & L,
SO RN ¥ — ZWAEEFRTHE L 2255 HE
IMLA4T o720 M L 7B M L. PHILIPS #

22

TECNAI30s THh . MAET1E300kV THE =
’/ﬁ:O f:o

3. FRRUER

3.1 BARLIEIC L SEFRIZNRED)

533K & UNB53K O it & TEARAL L EE % fiE L 72
C2l &4, EREEOBMILLI E 4 (NA™O K
fi]) & 168 e[l D F ARFERNALER % i L 725Uk (NA 168
) O Y v 71— A SWEAREZBR 1 IR T .

% NA [T Natural Aging

18
[ C21 alloy
15 L [ Conventional alloy | |
g 12 - - .
c
°©
& B _
o 9
g
9o
> 6 |
3 |
0
NAOhr NA168hr  NAOhr NA168hr
(a) solution treatment at 533K
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[ c21 alloy
15 L £ [ Conventional alloy | |
212 - -
[0}
5 ==
. |
[%2] 9 B
g
9O
> 6 |
3 |
0
NAOhr NA168hr  NAOhr NA168hr

(b) solution treatment at 553K

1 C21 A& RURREEDBERENMOE S BIERER
Fig.1 Relationship of hardness on natural aging material
in C21 alloy and conventional alloy



FBFY=—HhJ=2—2Z No0.68% (2012.12)

BJ1 (a) 127”3 533K TUAMALALEL % fiti L 725Uk
O SHERBRE LY C2LEERUTERE LD
LR FMITZFNENHV=8.01. HV=8.60 &
WIS ZIR L7z, 20k L. 168 BRfH o 5 AR
BALHE & L 72C21 A & & UV HE R A &
HV=11.45, HV=11.78 £ B\l L 2 /R¢ 2 & %5
o7z,

F720 B1 (b) 127”9 553K CTAEMALMLEL % Jiti L
R Rt oM SEER LY. C2 EERVERESE
DERACAE F F M1 F 2 NHV=10.35,
HV=9.34 &£ 2 1) BRLALBREA LA L7722 &
TSI TWBZ EWVghole B, 2D
fE )% 168 FE[H O HARBFRN LR % s L 723808k 5 b
Ao, C21E & K Ot k& &£ I13HV=14.75,
HV=13.73 L BVl & 2R TH#ER & % o720

DiEo X912, C21 &4, 1ERGEL b ITHEMRIL
WLERF FAF XD 168 B[ o0 HAKBF RN ALELHF O )7 5
WIS ARLTBY., o, B LB I2EH
5% & 533K A MRALALELAT & ) 553 K AL AL B
MOBWEBAMEE 2 RTEDBPAShE o7,
TUEE R CLBIREE DS WD E A d 5 W IE5E4
WCHEWEERIC R o 2720722 5N 5, B,
OBV S ZIR L7z C21 &40 553 K in R LaLst
M2 168 e[ o> BRI R ALEE % Jiti L 72 5UKHE. Ba
DIIMZ L DATHI DA EAMRAE S N2 2 &L THR
BFRDLE R AT AR 2 0 . & OFE R IR 2 15
b LHENEN S,

3.2 WA IC RIZTEARDHUIEORE

UAZ DAL 23 B AR LB 0 5o 2 % A A
5728, TEM % T C21 &4 DOBllfkes
oz TOMEER2127T, M2 (a) 1E533K
TEARACALERAT 12 168 FE [ o0 H KB ALER % fi L 7238
FOTEMBIZETHY ., K2 (b) 13553K EMARAL
SLER A 12 168 BE R 0 F AR B R ALER % fi L 72 3R o
TEMBIEETH 5D, B2 (a) L 0. HEFNDIL N
PR & S 22 AT WD DS — 120 B L T b 2 & A8
MERRT& 720 F720 B2 (b) 25 3T IR
FTy TENTVLHTPBE S Nz, 2T
WX 2800 ¥ U IEOEDEMER LT 5

23

TEERIRLTWD, HIZ, #ifkF B> TEIR
DR E RN HPHFIEL TV 5D 2 LRSI
720 ZOMELEANT HREFILEIZ L VR LD
DEEZOLND,

T TR

130nm

e . b
P == it

(a) solution treatment at 533K

Metastable phases

(b) solution treatment at 553K

2 BREBMUERED C21 2D TEME
Fig.2 TEM images of C21 alloy subjected natural aging
treatment
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L0 g R IZ AR S 4172 Ph-Sn SR DT I A3 KL
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Precipitates

(b) solution treatment at 553K

3 AR LBROEREED TEME
Fig.3 TEM images of conventional alloy subjected solution
heat treatment
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Development of Silicide-Nano-Hybrid (SNH) as Anode Material
for High Energy Li-ion Batteries -3-
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Abstract
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Takeshi Nishimura

WA BT ML Rk
Koji Hataya Toshiya Hikami

We have been developing the silicide-nano-hybrid (SNH) anode material and its electrode. The
SNH anode produced by the conventional slurry coating method shows the first discharge
capacity of over 2000mAh/g, and keeps it of over 1000mAh/g even after 500 cycles. And we tried
to assemble the laminate type battery cell using the SNH anode with the LiFePO,4 cathode. The
battery cell showed the large initial capacity and the good rate performance; however, the
discharge capacity decreased faster for the cycle test. It can be thought that the early capacity
fade is mainly caused by the unsatisfied efficiency of the SNH anode.
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*=1 ) F 5 LA F > ZREMEEME D L8
Table1 Characteristics of the various anode materials for
lithium-ion batteries

EREE BEV HF1 I

mAh/g (vs.Li) S
Si%k 4198 0.2~0.4 X
Sn% 994 0.2~0.4 X
2in 372 0.1 O
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Fig.5 Cycle performances of SNH anode
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Started to Sell a Small Lithium-Ion Battery Energy Storage System
of “CUBOX” Series

AR, BHRMOBINBEEARPBEIND %
A EHEE, FIEEBICOPICLTENZLDE
MR TE LD MbRTwE S, MY F A1 F
vEMEEEL-CUBOX X% ESE=%1.1kWh
M53.3kWhFEFTI4 07y 7L, BMAERIIGE
oA X% RIS 2HNTELERY AT LT,

FLEBR
O=BETHER
FBHEEOBVENREKED) F 7 0 ( F v
BLEER. 5. =7 F. = v 7 VkEELE
LOCEHIANF—FELZER L TWET,
O=STKHEME
FEMEREIF L. HOWED D%  BikmE
THIAIZHBL 7,
@/\y Ty THEE
PRI 2 BT IUE. BROEET
e SR ICE N MR L, Ny Ty S
BHE L TOMREL A TWET,

CUBOX I CUBOX I CUBOX I
EERE 1.1kWh 2.2kWh 3.3kWh
H h AC100V
ERHHES 1,000 VA
A Y| AC100V
FERRE (HRE) 6 RFE 12 B 18 5
ERRE BAEHA 0C~+40C B 20%~ 80% (fEBH & 2 o)
TR 20ms LIA (AC XIb——A >N — & HAYEERE)
STk W260 X D725 X H442 mm W260 X D725 X H512mm
7 B 39Kg 53Kg 68Kg

(EESEAR AR SEARER T L 77 ) TR ER)

38



3 SIEMRER A

http://www.furukawadenchi.co.jp/
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