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Investigation of Low Temperature Storage of Li Ion Cells
for Space Applications

ARHE BB

Masaaki Kubota

AR HAR LR mE

Masahiro Yamamoto Takashi Eguro

Abstract

Lithium ion battery(LIB) has begun to be adopted as practical space batteries due to their energy
density and reliability. In case of the planetary exploration application, LIB starts to work so only
after arriving a planet that its degradation has to be kept as small as possible during the transfer
orbit period of time.

Therefore, varied storage performance of LIB was examined for 1 year at low temperature from

—10°C to —75°C, at which electrolyte began to freeze. Major findings are as follows;

1) No fall of OCV was observed
No capacity loss was observed

2)
3) There was no influence on DOD cycle performance
4) No damaging clue of battery constitution elements was observed even in electrolyte

freezing.

It is strongly suggested that low temperature storage is an effective measure to the safekeeping

of LIB in space applications.
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EC : Ethylene Carbonate
DMC : Dimethyl Carbonate
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Table 1 Change of electrolyte volume in freezing

volume (%)
frozen & defrost (20°C) 100
non frozen (—75C) 93.33
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Table 2  Gurley of separator

Gurley (sec/100ml)

frozen & defrost 498

non frozen 551
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Table 3 Binding strength of electrodes

Binding strength (N/m)

cathode anode
frozen & defrost 5.37 5.36
non frozen 5.31 5.42
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a)frozen & defrost
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b)frozen & defrost

3kV X30

c)non frozen
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d)non frozen
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Fig.1 SEM images of separator “frozen & defrost” and
“non frozen”.
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&4 AL DEET
Table 4  Specification of test cell

Nominal Capacity (Ah) 21.0

Nominal Voltage (V) 3.6
Size (W X H X T) (mm) | 69.3 X 137 X 24.4

Weight (g) 640
Specific Energy (Wh/kg) 118
Specific Energy (Wh/L) 326
x5 FHE L DRE S
Table 5 Storage condition of test cell
SOC Temperature Time
—-75C
10% —40C
—10C 12 months
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Fig.3  Change of OCV in storage at varied temperature
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Table 6 Charge-discharge characteristic performance
after storage

Discharge Capacity (Ah)

soC Temperture before after after
Storage 6 months 12 months
-10C 25.85 25.95 25.84
10% -40°C 25.97 26.04 25.96
-75C 25.93 26.10 25.98
50% 26.07 26.07 26.03
-40°C
100% 25.97 26.00 25.83
10% 10C 25.79 26.01 25.86

Average Voltage of Discharge (V)

SoC Temperture before after after
Storage 6 months 12 months
-10C 3.741 3.750 3.752
10% -40°C 3.747 3.751 3.752
-75C 3.748 3.753 3.751
50% 3.745 3.750 3.750
-40°C
100% 3.747 3.753 3.749
10% 10C 3.747 3.749 3.748

Charge : 0.5CA, 4.1V, CCCV, 3hr charge
Discharge : CC 0.5C, cut off 2.75V

I
(6]
a1
o

4.0 40 _
|2
s =
= 35 v, \y 30 g
(@] y =]
8 : o
530 : 20 3
- . | 2
17 A 5
25 Vi 10
[ —orA ---678 —1248 |
20 L L L L L O
0 5 10 15 20 25 30
Capacity (Ah)
4 75 CHREIOREFEOFTMESM

Fig.4  Charge-discharge property before and after
storage at -75C
Charge : 0.5CA, 4.1V, CCCV, 3hr charge
Discharge : CC 0.5C, cut off 2.75V
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Fig.5 Cycle performance of cells after storage at varied
temperature and SOC
Charge : 0.08CA, 4.0V, CCCV
Discharge : CC 0.25CA, 50% DOD
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Table 7 Charge-discharge performance after cycle test

Discharge Capacity (Ah)
Soc Temperture before after after
cycle test | 100th cycle | 300th cycle
-10C 25.84 25.12 24.39
10% -40C 25.96 25.21 24.51
-75C 25.98 25.24 24.57
50% -40C 26.03 25.31 24.68
100% -40C 25.83 25.23 24.62
10% 10C 25.86 25.18 24.47

Charge : 0.5CA, 4.1V, CCCV, 3hr charge
Discharge : CC 0.5C, cut off 2.75V
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Development of Ultra Long-life (4000cycles) VRLA Battery for Deep Cycle-Use
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Hiromasa Noguchi

Hideo Takano

Abstract

Daisuke Kikuchi
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Hideaki Yoshida
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Tohru Mangahara

Based on the formerly reported achievement of 3000 cycles, battery elements and their cycle-
life-affecting factors of VRLA were scrutinized and upgraded that DOD cycle performance was
enhanced up to over 4000 cycles. Major items pursued herein were for positive grid corrosion,
charge acceptance of negative electrode and mechanical elasticity of AGM separator. Capacity
turn-over obtained was compared with those of lead-acids of flooded and VRLA and Ni-MH in a

current literature.
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Table 1 Comparison of deterioration mode in cycle-
use between common battery and the last
developed one
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Field-Monitoring Results of “BCW” for VRLA Battery in Stationary Applications
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Battery Condition Watcher, “BCW” was developed for SOH monitoring of VRLA battery four years
ago. BCW which is installed near batteries or battery groups measures internal impedance,
voltage and temperature of each battery automatically and continuously, and can store measured
data. BCW can be connected into network system for remote monitoring. Through varied
field-uses for stationary applications battery data were accumulated, that enabled diagnostic
measures as well. This paper delineates some aspects of them.
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Study on Fracture Mechanism of Grid Tab Structure in Lead-Acid Battery for Trucks

3 S i

Toshiaki Sakurai

Abstract

Lead-acid batteries of 12V are widely used for vehicles. By improving lead materials of grid
structures alloyed with Ca and Sn for corrosion resistance, maintenance-free batteries are
developed. In consideration on the serious issues of the earth environment electric vehicles and
hybrid cars with gasoline engines and motors will be growingly used. In these circumstances
lead-acid batteries are getting more important in the future. On the other hand,some troubles are
reported to happen in track batteries, where grid tabs of negative plates are broken. The causes

and affecting factors, however, are not proven.

In this paper the fracture mechanism and relating factors are clarified through inspection of
broken portion, CAE analyses on stress-strain and battery charging experiments, results of which

are summerized as follows;

1.Finite element method (FEM) anticipates the stress concentration and stress distribution

under assigned loadings.

2.Inspecting actual broken specimens taken from on road, causes different from simple
mechanical stress level must be considered.

3.Fracture mechanism is clarified to be not only due to stress concentration but also due to
corrosion cracking, so to speak, stress corrosion cracking (SCC).

4.Bench tests with charging batteries reproduce SCC at the position of stress concentration.

1. IU®IC

BIfE, BEpEA 12V EEICIE. $hEadx AR
EL7SREBEMATICHH I N TS, &R
FHEMED <L HBDIR (. S bk A &
NaZENFHREINE, —H. VI I THEHSN
% $RE B D F ORI D — D Td 2 WL T D
HE LI 2 S50k L CARBEG2SE LA 2 &
MIREENT VD, BETOERIL N T v 7 OFETEE
DIREY AR LAMAER L CHIRICES b L&
ZHNTERD, TR A = X L1200 CHHE
W STV,

ZZTCARMZETIE, ThFEFTEHEES I WER
(¥k) &I Tt o T & 72 FLBERY B I8 R B fF AT
V=390 SHICHBRERYE (FEM) TR %217
o J2HER TERDH T BIBTTR0PEH 2 X AT
B 2N EDG o TEL S HITE 2,
185 COHEBOBIROFTAFEHT L FEM 12 & % F5t
* b EBRRSE B PR T

18

B, B EEBRRHIABRE T o 2o, Hilonis
ANZALFIETEBEIZE D, Wb LR IEE
N (SCC) Tdh b L S NI2DTZDOWZEREH
EHET S0

2. METFHOHERBELHEDNETIVE

21 SMEEHOHEIREE

SRE M A R DY Lo TV D, £
D—ODIEEBKITE/SL — % THEES L, GWE
LedlcehshomiiiExERL. A M7 v 7T
BERAEINT, MEOEMOA T v T~\Ei s
NTWb, TP —2DLVEEELTWT, &F
6 LV TLEERHR L TWD, K1 IR BT
RT 6HODH L, —OxXH (a) 12, &
SICHAKTEZR (b) IWRLTWA, K (b) T
AT LI, REOERIESHEIE Sb, AT
v TEAL EEETRAIN TS, TEO/NS %222
FEILEMATOMBEROIZAT S, SHEFRE LT



FBF7Z=-AhJ=2—X No.61%5 (2005.12)

WS B D BIE L IIEIFHFEFI L L LDTH 5,

(a) Plate group of cell

(b) Grid
(Height X Length=114 X 137)

1 BAREE & F
Fig.1 Configurations of cell and grid

2.2 1t/®OFEMETEEFIVE

B A 71 = X N % RIS 5 72D ETREIC X 5 T %
790 FHL7FTREFERIIFRERETH L. A
RERFZEOY 7 by = 7 EHR S Twb MSC/
NASTRAN Th b, HIREFREZMHEHT HICHEL
THRAWRFH, Tobb, EROBELERK.
ERGEG R EORERN 7 Z L IFFERICHRE L TB
W7 GRERIZARE) o

MRET HHEEICIL, EEROFBEMTIER L, L
(ZIRAR7e 1 RV O & 2 #BA 7S, HIREERE
WX BEHEDO72DDETFTNMIZSH 72 THEAMET L
7o, RENZ B2 5. HHOFHAIZKRD
ANT v TEEHTH 5o

1L ANy TEHoET VL

2. A N7y TEEMF DREEDET IV

3. T DETF VAL

S 1 (a) TRLAZXIIC, EBEO—HOMm
WEEEE2ICRTEHICIHEORA N T v 7L 9K
DHEAF SR SHER S T2,

Z Ty T EBREFOBERR
Cell’s plate group with a strap and nine (9) plates

2
Fig.2

EBROREETIZA T v T EABBIZE R Z 4 L
THEBETHEAEIN TV D, HHFELIHEA SN
BN F COMEY Tk, MMERIELI HVE
ET22 6N TVWE, 22T, QDAY T

19

B IO e b EREZETET VLT 256 &,
@A Ty T EFEERER. EEHICHEER, K
WAEBREZRIZLZEED 2B OETFTIVE T
WETS, SNODEFNVLOFEREELZ, AT
v TR SRS GRS AT A R RS
R TG L7z CORMERREEMEIFAIC L 28
il L2, Q0. $habb AN v T
ZEARZER., MEICHAESR, BT RER L
L7 E 0 DR EREIIRBIFCH -7z, SHID
ETNVEMHT S, 72720, Shxg e L Tw51ii
WIZIE, DS RBETRREE LT 5h (REIXF
¥ 08mm). ETIVLIZE LTl 4 o100k (22
) (ZEH L, BE2F L T2 T0R0—1kF
e L. SlRE2 A5 28k e 35, TR
EHEEY &35, BIKOWEIXEWEOEE L%
L Ct=10mm & L7

EBEDOA Ty T E EEER TET VL L 7oA
REFEBEOANT v TEHEHDOER I ITRT, &
FOMBEIIER 4 MAEEFETH L, EEOTEITH
B CIT o 72 BR S EOMBE IR ERIC L 2854,
ST AT DERES % E R L TIT - 720 FEREIIITILER
I WERGE T Th o 72,

K3 EEOX+TyTHEEREREZHEFEM
7N
Fig.3  An actual strap and FEM model for it

MR % R CTETMEL, SEDK 3 TRLAZA
7y T ERGESR (ffX) 2HVWTHELL
ETNERAIRT ATy TEHOBER L,
GORMBER S, BIRORRERMITENZILE L
TWATEID® 5.

X521 tVaefko FEM €70V &R,

FHREOFETICIE. BT IVALOMIZ AT ISR Bift
SRS MR OIS L ETH S,

ADNGFHEEBRO BB O E/T SR % EB LT,
HHA=H=POAFLIZEREMOLET AT ES
ZlZ L7z T2, HERMOEMNE T IGHREC
LoTERLZOT, FRZZOHMLEE L., HED



#HX

B EMBRE FEE OB A S = X LOEH

X4 Y1, B LUAGEREHVEZ FEM 7L
Fig.4  FEM model with shell, solid element and rigid bar

M5 SBEEEILOFEMETIL (EEOCIIEEIIR2)
Fig.5 Total FEM model with shell, solid element and

rigid bar in plate group (compared with actual one
of Fig.2)

S oo, AN EE A 22 72, ARSI
WO TFHTH 5,
A bNT oy TEROMHIREEZ K 6 127”7,

fr—2

2Ty T

M6  HEikRE
Fig.6  Restraint condition

MPSRh5EIN, 20DA NIy T
[l A3 R A TH WIS SN &I % -
TWbd, TOZENLERO ETH &M SN
ATy T7 Ty VREEHERERTICL, 4
Mg e L7z,

A DA B L E A S EREE) 0 L 72 3R
FrChlikitERz Fhi L T2 o ORED B1572,

FEBOFNS MR ETMUICBIT B EERHE
FHAEEORTIIRT,

AR RO—BIZR 7 1287,

WO ATIITHR LT H NS B0 s A
L. ZOFHEFIZRRA b T v TERISEWE TH - 720

FHAEMREZERET L L. HEPICEICINITERRICE

%1 EHE L DX
Table 1 Initial and boundary conditions

BEXR Bk 4 @k B, &
BEFRH #112,500
Hism #1 12,500
HEEMERE (Gpa) 0.84
K7Vt 0.3
5I3R3R S (MPa) 53
b 2 S 2Ty TERT ST EEERE
Ah BE. #lf. £AK. T (REEW)
INVAEZN von Mises stress

(a) BEICL BE1ERRE
(a) FEM calculation result of weight loading

(b) HHFERICLBICHA%H
(b) FEM calculation result of bending

(c) BABIARICLZICHhAH
(c) FEM calculation result of shear loading
K7 BEEERGFICEICHAAH
Fig.7  Calculation results of each loading by FEM
FLTWS, 72720, I L OVIEBERIS ) & 0K
L MHAFREZZRELTH, REIZED X =)V
BANZTTIIIEICESL 2 L IZE 212 v, 22
T, EEOBARHEF 2 A5 L 72,



FBF7Z=-AhJ=2—X No.61%5 (2005.12)

3. EEORIREN

31 EBEOEIOBETIKR

FERSIHEWT L - IR 2 B 8 1R ¥, %
Wiz E X B ER o E T AHM TR EATA NI v T
HICENWE A TH o720 IS OBMILE IXFH
FEEREDIFIT LT D, BMCRIIZER T
mizxt L CIIZEMAIC, HDWIEAATENZET
TN TUIEV B 25, BRI E AT CRERT L
Twb, ENABISH LEAHEDSHFH L 72 AR
REWTAEE & AU, BB ITE OISR,
FIRRBRTIZ, RWTAEIIH 38 ETH )., AR
7 HEVEREE & I U, BRI R (L A 2 B RIS
HZEB DTGV EDHEEEND,

X8 ERROE I OIRRTIREE
Fig.8  Fractured configuration of grid part taken from
actual vehicles

5IRAEBR TR A B L2 L R L L 912, FEE
OE OB & £ AR E T BT (HARE T #

JEM-5200. L% SEM &£ E9) TiT- 720
HREE IR T FIRMERIC X o THERT L 72
WHDO LI ZEL OT v TIVHFERET LIEEL I
N, BEHEIIERAEDS AR D B o Tnb, Thbb,
ROy 1 p

X9 ERENEEHMEFROHEEE (SEM)
Fig 9 SEM image of fracture surface of actual grid tab.

WP ER IS ED E RONDWEPFET 5 L9
IR TDH %o

AL Pb-Ca-Sn A &4 TE NN O & 3
ESNDDOIIFTHEOFR (BRI 256,
kst (PbSO,) LHERE SN Do IRITHST 53T Chife
R %o

3.2 WA

DB EAERY 2 FEET B 72000 X o
i (P B ZSX100e) % HV, fHEZOH
DI T AT 0 720

i BT O B A3 AT At & B b TR 2 10T i
Remdo HHROE RO DR R» S,
Pb-Ca-Sn ARAEETCHUINC. FHFNCBE SN2
o7z Fe X SAM sz,

=2 AR iiER
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Development and Launch of MD Series, DC Power Supply Plant Incorporating
Advanced Monitoring and Control Unit of Battery Condition Watcher

U= AV S/ A

Masahiro Utashiro

Abstract

=M BL*

Hiroshi Mitsuyanagi

Through the product diversification of BCW, that is Battery Condition Watcher, its system control
unit (BCW T) was incorporated into DC Power Plant, resulting in the development and launch
of MD series as premier DC power supply plant. BCW T is designed to perform the control of
battery sensor units (BCW 3, 6), data storage, screen display, alarm control and communication
with the external device and networks. MD series are both preferably useful as intelligent device
to communicate with networks and advantageous to construct BCW system.
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Constitution of a new-style power supply surveillance control unit
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Development of VRLA Monoblock Battery (New FVH Series) for UPS Usage

b
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With ever-growing computer utilization, UPS (Uninterrupted Power Source) has gained the
recognition of necessity as back-up power source and has made prolific in products and
performance variation, in which the miniaturization is high-ranked in priority along with reliability

and cost-performance.

In order to meet the circumstance VRLA (Valve-Regulated Lead-Acid) battery of 12 voltage
monoblock for UPS was designed and developed as new FVH series, based on the technological
experience of former 2V cell-type FVH series and keeping its life longevity and high-rate
dischargability. They are two families of 12V-100Ah@10hr rate and 8V-150Ah@10hr rate,
where remarkable miniaturization at battery level was realized by introducing TTP (Through the
partition) technique of resistance welding. At cubicle level large improvement of space-and floor-
space economy was achieved. In comparison to the conventional monoblock arrangement,
cubicle volume and floor can be reduced by 45 and 49% in case of 100kVA and 200kVA,

respectively.
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Table 4 Combination of battery for 360V
Total [Total Ba?tery _ Amount of
Battery Capacity Battery Type & Pieces total Pieces
Voltage | (Ah/10HR)
360V 100 FVH-100-12 X 30Pcs. 30
150 FVH-150-8 X 45Pcs. 45
200 FVH-100-12 X 30Pcs. X 2P 60
250 FVH-100-12 X 30Pcs. 30
FVH-150-8 X 45Pcs. 45
300 FVH-150-8 X 45Pcs. X 2P 90
400 FVH-100-12 X 30Pcs. X 4P 120
500 FVH-100-12 X 30Pcs. X 2P 60
FVH-150-8 X 45Pcs. X 2P 90

Note. X 2P : Two parallel connection, X 4P : Four parallel
connection

*3 BEMBETELR (Mt —1f5l)
Table 3 Dimension and floor space comparison of cubicle
Battery Dimension of Cubicle (Approx. mm) Floor Space
Ratings of UPS
Type Capacity Pieces Weight (kg) Width Depth Height (m?) (%)
1 OOKVA FVH-100-12 | 100Ah/10HR 30 1500 1300 850 1950 1.11 55
MSE-200 | 200Ah/10HR 180 2700 2000 1000 1950 2 100
FVH-100-12 | 200Ah/10HR [ 30 X 2P 3000 2400 850 1950 2.04 51
200kVA
MSE-200 400Ah/10HR | 180 X 2P 5400 4000 1000 1950 4 100
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Practical Development of Train’s Battery Monitoring System

el

Kazunori Hasegawa

Abstract

AR

IR IR A

Masatoshi Fukasawa

The Train’s Battery Monitoring System was supplied to Tobu Railway Co., Ltd. This system is a
system that informs train’s crew of battery conditions (S.0.C and alarm). We succeeded in the
miniaturization and the simplification of the original system which had been developed before as
prototype. Also, the system cost was reduced.
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Evaluation of New MT-battery Series for Train Application

WA Fo

Takamitsu Suzuki Hidenobu Ono

Abstract

N TR

o I
Takashi Iwabuchi

WA =M

Yoshiki Suzuki

MT-battery series of vented alkaline battery for train application were developed, applying a
pasted Cd plate for negative side to realize both maintenance-freeness and high-dischargability
performance. There occurred so very little water consumption through the float-charging that the
interval of water replenishment was expected to exceed the practical life span in effect.

We did an early stage of interface examinations, a follow-up surveys and, about a MT form
battery for this railroad vehicles which we commercialized, carried out a function of a battery,
interface with vehicle load, investigation of water addition interval in actual use condition. We
introduce this initial interface examination and actual car needs assessment of a follow-up survey

this time.
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Photo 1 New MT series (From the Left:MB, MA, MTC)
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Table 1 Summary of New MT series
Type Cap. Dimension (mm) Weight
(Ah) L W H (Approx.kg)
MA | 6M20A 20 230 115 276 10
6M30A 30 11
6M40A 40 12
6M50A 50 13
MB | 6M20B 20 255 170 306 15
6M30B 30 16
6M40B 40 17
6M50B 50 18
6M60B 60 19
6M70B 70 20
6M80B 80 21
6M9O0B 90 22
6M100B| 100 23
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Photo 2  The examination situation (6 Numbered Train,
6M50B-12)
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Fig.1 The measurement point of an examination circuit
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Table 2 A list of load injection examination results
HEHES HIEEE Baw |EEER| E&H
BE (V) 1041 | 103.1 | 1015
6 p— -
6M50B-12 B (A) &% 0.4 0.2 0.1
BE (C) 29.9 30.3 30.1
BE (V) 104.1 | 1029 | 1015
4 p— -
AMS50P-70 T (A) &% 0.4 0.2 0.1
BE (C) 30 30.1 30
O=ERIT O O O
@FEITL—* O O O
@ K7 (K X O O
BFERAE |@ATC X O O
G ARuE X O O
®7—5— (Z1>FU7) X X @)
ORTFIL—* X X 0O
e B
o = =
§ 105 l I I
3 G | W
E 100 2 =
¥ KI g
g 3'.||: =1 = =
M2 E&FEHRARBRFv— b (6 5%H. 6M50B-12)
Fig.2 A load injection examination chart (6 Numbered
Train, 6M50B-12)
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Fig.3 A load injection examination chart (6 Numbered

Train, AM50P-70)
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Table 3 A list of discharge examination results
.‘Elr—'—-
EHES ;“Ej’é 54 | 104|154 | 204 [ 254 | 304
==
?VI)E 91.10 | 89.75 | 89.00 | 88.60 | 88.41 | 88.31
6 |@i
6M508-12 | (A) -18.54|-17.42|-17.36|-17.64|-18.04|-18.38
N=|
’2“‘5 304 | 30.7 | 30.8 | 30.9 | 309 | 309
==
E(Ev% 89.86 | 88.69 | 87.92 | 87.48 | 87.21 | 87.05
4 |®H
AMB0P-70] (A) -468 | -560 | -5.52 | -5.12 | -4.70 | -4.32
<8
’2“‘5 30.7 | 30.7 | 30.7 | 30.8 | 30.8 | 30.7
EEER : FERIT. FilBT. BAT
=4 BEEARER—E
Table 4 A list of charge examination results
=mEs |PE|E| 55 | 104 | 154 | 204 | 254 | 304
EHE| %
==
E(EV’)E —198.90 |100.30{101.55|102.72|103.28[103.46
6 |®h
6M508-12| (A) 56| 32.20 | 25.00 | 15.68 | 8.00 | 3.90 | 2.34
N=|
’2‘:‘5— 310 | 31.1 | 310 | 31.0 | 31.0 | 31.0
==
?V’)E —1100.23|101.52(102.33|102.99|103.34[103.49
4 |®h
AM50P-70] (A) 29| 990 | 162 | 1.34 | 1.26 | 092 | 0.70
N=|
’Z“‘f)z —| 30.8 | 30.8 | 30.7 | 30.8 | 30.7 | 30.8
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x5 BEATERER
Table 5 Weight Measurement Result
Sl vt Wt (e | HE (@ A v

' (2003.9.18) | (2004.10.26) (mm)
6 1 17.95 17.86 0.09 | -26
2 18.05 17.97 0.08 | -2.3
11 17.96 17.88 0.08 | -2.3
12 18.02 17.95 0.07 | -20
i 18.00 17.92 0.08 | -23
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Investigation of Life of Automotive Batteries in After Market
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Shuuhei Takeshima

Abstract
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Tomoki Kourakata

B R

Takashi Shirai

In order to make clear on practical life or exchange period of the automotive battery, discharded
batteries at varied market channels were studied by using newly-developed battery tester
FBT-1000, which was equipped with two types of diagnostic functions, conductance CCA mode
of ohmic method as well as JIS load tester mode. 275 batteries were classified into 3 categories
of usable (25%), low-voltage (21%) and failed (54%) and average months from delivery of which
were found as 31.2, 30.9, 59.5 respectively. Low voltage included 2 tester judgment of “good

+ recharge” and “charge + retest”,

the later of which was founded as negative plate failures

.With regard to the practical life effects of producers (Furukawa and others), areas and battery
sizes were statistically analyzed. All failed samples were and dismantled found out as relating to

positive grid corrosion and growth.
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Standardization of Rechargeable Batteries and Trend
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Delivery of Disaster Prevention Type Photo Voltaic Power Supply System
to City of Yokohama
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Delivery of Independent Type Photo Voltaic Power Supply System

to Island of Sarujima Park
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Technical Support Contract Agreed with Chinese to Manufacture Alkaline Battery

for Advanced Railroad System
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Space Craft “HAYABUSA” Equipped with World’s First Li-lon Battery Now Arrived
at the Asteroid “ITOKAWA”
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Valve-Regulated Battery for Motorcycles “FTZ10S”

O, “imEHEEFE RO A D) FTEEGE A
A TELTHZICFTZIOS # B LIA T v
TwizLE L7,

ZOBMIE. FEH A — AL ILFEFTE L 2K
AXFTZI2S kR UL A 70 3, BHITOH)
Mo ATERRY, THNATRE2 S 3 TIZER,. 7T
BINTEY, EWHEHE, B0y Y VR
TRERIREBL > TBV 3, /2, HPWHE=R. ®
HNT VA BHGEYE OWE IO W TRl &
My, BEfiESY 7 22 ESETnET,

DUMICBATRI G E o2 R L £ 3. KR
13 2004 45 10 A2 S — A BISMALTEY £

T
FTZ10S FZEith (FA%&) FTX9-BS & ith (BR1Td ) 5%
= Y REXEXEE 150mm X 87mm X 93mm 150mm X 87mm X 105mm =S 12mm g
N5 =
i3 - =wiE 1214cc (89%) 1370cc (100%) & 1%
B mipae #3.2kg #3.0kg
i | 10HEXRE 8.6Ah 8.0Ah AT FTX9-BS LI L D ihEhiEAE
,fg —10C - 100A S5WEEE 10.2V 10.0V
fE| mE SR 1m—45s 1m—20s
EBRFICEMEEE LA W-1EHINT T L - W-HILIYL-ZXESE MEFRRMERFOBEREEK S €D
SXAXEE DICEMERMEE S %A
BAaEAR COS Azt IN—F—BEAR BEESHRFOEEZEAXNEZHRAL
BIREDT v hAN—Z EH/D
g UmFEB FivinF (ER) AT (38) IR FEAEICH AR BENBE £ RE
EithikeE BAKREEA® A& EREEARE
* GRBRAEM AR S BRARRIRETE R
BICELW
CRANRKREERAZA T TREME R
PESL

(BB HEEmFERE  BAfril  KE )

57




i

BEMT27M70ty P 7ANERBRBER UPS
ALT-X 2 —-X

The New Type Dual Processing UPS Enabling Parallel Connection OP
Commercial Power Supply “ALT-X Series”
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New Products Line-up of Nickel-Metal Hydride Batteries
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Table 1 High capacity type
UN 7\ ;_;%.; 3 A p
wx  |ar| eume |Em| TEFE | TR
* W) | mAH/O21) | (g) | B | SR B | &S
v mA) | (tn) | (mm) | (mm)
FHR-AAAB50 | 1.2 650 | 13| 65| 16 | 105|445
FHR-AAA760 | 1.2 760 | 15| 76| 16 |105]50.0 %3 S AR 5 1 7
Table 3 Durable prismatic type
FHR-AAA920 | 1.2 920 | 19| 92| 16 |105|675 - :
N THEE |8 ZERE STiE
FHR-AA1000 | 1.2| 1000 |27 |100| 16 |14.2|430 B |BE| ol o) [ B | RE | BE & | Ba
FHR-AA1300 | 1.2 1300 | 24 | 130| 16 | 145|500 V) (mA) | () | (mm) | (mm) | (mm)
FHR-AA1300L | 1.2 | 1300 |27 [ 130| 16 [142]49.0 FHF-900D|1.2| 900 26| 90 | 16 |170]670| 62

3 A
FHR-AA1500 | 12| 1500 | 28| 150 16 |17.0]500 (FRuiERREC)
FHR-A1950 |12| 1950 |35 195| 16 |17.0]430 %4 =g T
FHRA2450 12| 2450 | 40| 245| 16 |17.0|500 Table 4 High Rate type
n Vi ?&i = P
FHR-A3600 | 12| 3600 |55|360| 16 |17.0|375 - ig% AR |8 * ERE /:/i
FHR-FA4100 | 12| 4100 |62 |410| 16 |18.0]|675 ) | mAH/o210) | (g) | B | SR | B | S &
(mA) | (hr) | (mm) | (mm)
(FEBieBHES T) FHR-AA1800H [ 1.2 | 1800 | 36| 180 | 16 |142|67.0
%0 =THA 54T FHR-A1600H | 12| 1600 | 34| 160 | 16 |[17.2] 432
Table 2  Durable type FHR-SC1900H | 1.2 1900 471190 | 16 [23.0(335
DI | g |gg| BEXE i FHR-SC2300H | 1.2 | 2300 | 62| 230 | 16 [23.0|435
ALy EE =T =
= ?v,; (mAH/0.211) | (g) | Bt | B | B | & FHR-FA2500H | 1.2 | 2500 | 58| 250 | 16 [18.1|67.0
(mA) | (hr) | (mm) | (mm)
R AAAGO0D | 12 500 1131 60l 16 l105 | 445 FHR-SC2700H | 12| 2700 | &1|270| 16 230|610
R ARSS0D | 12 950 122 | 951 16 1122500 FHR-FA3050H | 1.2 | 3050 | 60| 305 | 16 [18.1|67.0

FHR-AA1000D | 12| 1000 |23 | 100| 16 |142]430 FHR-FA3400H | 12| 3400 | 58340 ) 16 |181|67.0

FHR-1500D 10 1500 38| 150 16 181|432 FHR-FA1800H | 1.2 1800 391180 | 16 [18.1 432

FHR-A1550D | 1.2 1550 35 | 155 | 16 | 17.0| 43.0 FHR-D6500H | 1.2 6500 1751360 | 16 | 34.0|59.3

FHR-A1900D 10 1900 59 | 190 | 16 |17.0]50.0 FHR-D8450H | 1.2 8450 178845 | 16 | 34.0|59.3

- A
FHR-sC1900D | 12| 1900 |40 | 190 16 [230]430 (FHEREBHEEET)

FHR-FA3300D | 1.2 3300 62 | 330 16 [18.0|62.0

FHR-SC3000D | 1.2 3000 69 | 300 16 [23.0|50.0 <Ft—l§%%§%§ﬁ%2‘§%ﬂ RS 1?1[@)
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