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Development of High Performance Lithium lon Cell

Abstract
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Kiyoshi Kanamura

Rechargeable lithium batteries have been widely used as power sources of portable devices.
In addition this battery will be used in many kinds of different applications. For example a large
scale battery should be used in electric cars and a micro or solid state batteries will be applied to
new medical use and information technology. Here new materials and structure of rechargeable
lithium ion batteries are discussed to realize such new demands for rechargeable lithium ion

batteries.
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Table 1 Characteristic of various positive electrode active
materials with layer structure for lithium-ion batteries
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LiCoO:> 3.9 140 4.2 1)
LiNio5C0050z2 3.8 180 45 2)
LiNio.eC00202 3.8 180 4.3 3)
LiNiO2 3.8 150 4.2 4)
LiNi1,3Mn1,3C01,302 4.0 175 4.4 5)
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Fig.1 Charge-discharge curves of coin cell with
LiNiosMn1.504 positive electrode. Electrolyte
EMC :EC =1 :1, 1.0mol/dm® LiPFs Charge-
discharge rate 0.1C
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Fig.2  Charge-discharge curve of coin cell with LiFePO4

positive electrode. Electrolyte DEC:EC =1 :1,

1.0mol/dm?® LiPFs Charge-discharge rate 0.1C
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Fig.3  SEM photograph of three-dimensionally
orderedporous Sn-Ni alloy negative electrode
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Fig.4  Structural outline of conventional lithium-ion battery
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Fig.5  Photograph of comb type micro electrode for
micro rechargeable lithium battery.
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Fig.6 = SEM photographs of positive and negative
electrodes prepared by sol-gel process.
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Development of Ultrabattery-2" Report-
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Daisuke Monma Toshimichi Takada Jun Furukawa
L. T. Lam” N. P. Haigh” 0. V. Lim* R. Louey”
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Abstract

Ultrabattery is a capacitor hybride battery, which combines an asymmetric capacitor and a lead-
acid battery in one unit cell. We took part in ALABC project as a subcontoractor of CSIRO,
produced prototype batteries for driving tests on 144V Honda Insight HEV, and conducted
laboratory tests and driving tests. As for laboratory tests, Ultrabatteries had a superior
charge acceptance, and had a cycle life four times longer than conventional VRLA batteries.
Furthermore, as for driving tests, Ultrabatteries packs had a equivalent performance to Ni-MH

packs.
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Fig.1 Construction of Ultrabattery
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Table 1 Discharge currents and cut-off voltages

Discharge current (A) Cut-off voltage (V)
01 C 10.5
02 C 10.5
0.33C 9.9
1 (¢} 9.6
5 C 9.0
10 C 9.0
15 C 9.0

100
C= 6.67 Ah
Ce=7.78 Ah
< 10
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o 1 R?= 0.9964
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Fig.3 Relationship between discharge current and time
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Table 2  Comparison of fuel consumption, CO2 emissions
and cost between with Ni-MH and Ultrabattery
during driving test of Honda Insight HEVs
Batter Fuel Consumption| CO2 emissions Cost
y (litre/100km) (8/km) (A$)
Ni-MH 4.06 96 2400 »
Ultrabattery 4.16 98.8 422

% calculated from data given by Mr. Mark Stevenson, BCI presentation,“the
role of lead and nickel in the new autmotive world”, April 2007.
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Table 3 Payback time of Honda Insight HEVs powered

by Ni-MH or Ultrabattery

Incremental costs

Honda insight HEV with
Ni-MH battery

Honda insight HEV with
Ultrabattery

Battery (A$)

Other (A$)

Annual fuel savings (A$)
Payback (years)

2,400

1,800

711
5.9

422

1, 800

691
3.2

4. £&8

TaRFA TN TNy T —DT R E 7
4 — )b RFEBBREFM O R 2 IKITR T,
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Age Hardening Behavior of Ba-Added Pb-Ca-Sn Alloy (C21) for Positive Grids

oI

Jun Furukawa

Abstract

% B JH AT

Takuya Yasuno

The authors have previously reported that the C21 alloy --a Ba-added Pb-Ca-Sn alloy that our
Company has developed-- has a metallographic structure, in which fine precipitates having
the alloy composition disperse in the matrix solid solution, thereby impeding the movement of
dislocations as well as exhibiting superior resistance against corrosion and grid growth. In this
report, the natural and artificial aging behavior of the Ba-added Pb-Ca-Sn alloy has been studied.
It has been found that formation of precursor that is equivalent to the cluster and the GP zone
known in the Al-based alloys is indispensable for generation of the precipitates. In addition, the
effectiveness of two-step aging treatment consisting of natural and artificial aging has been
confirmed. It has also been confirmed that this two-step aging treatment does not affect the

corrosion resistance of the alloy.
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Development of Calcium Type Lead-Acid Battery for Taxi

oK o

Hirofumi Shimizu
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Shuuhei Takeshima

Abstract
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Tomoki Kourakata

KA A L"

Hisashi Oouchi

I

Kiyoshi Midorikawa

Furukawa Battery released in 1991 a hybrid battery for exclusively used taxis “TCH-5", thereby
acquiring a favorable reputation. In recent years, however, as the actual driving time for taxis is
shortening compared with previous results, there is a need for taxi batteries of high durability in
high-temperature environments. Accordingly, we have conducted investigation by dismantling of
service life-expired batteries, aiming at improvement of high-temperature life and minimization of
electrolyte decrease, eventually succeeding in developing a new Calcium type battery that uses
highly-corrosion resistant C21 alloy for its positive grid. Through constant-voltage over-charging
life evaluation tests at 75°C , it has been confirmed that the battery developed here has a service
life that is 1.5 times longer than that of conventional batteries, and that the electrolyte decrease is

reduced approximately 1/4.
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Construction and Operation of 50kW Electric Power Storage System

F a5 B

Wataru Tezuka

Abstract

g I o

Hiromasa Noguchi

LA R ET

Tomonobu Kamimura

NN

Toshiaki Yabumoto

50kW electric power storage system was constructed, along with high efficiency bi-directional
inverter, incorporating 156 units of VRLA (Valve- Regulated Lead-Acid) battery which were
developed for and demonstrated as long-life deep-cycle-use battery. The contract quantity of
electric power was reduced by operating this system in a typical cycle mode and peak-cut mode.
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BETLZT~YY FE—27 2 (LT, €E=2 A v
b)) S, EREEORIEATREIZ R 5 2 L2 b
FE 285 S Wk f%éo

FEHYAT LUL, WERBERGEONY 7Ty T

ﬁ%éhé7u b — 2 HSREEMEEHT 5

v EFmE o Tz, BFTIE, R TEHUE & 4
D@##%ﬁ»n AME LT, BFdarotliEmXsh

R R FEARET
*2 An.‘,ﬁﬂ:l,lg

26

BE FC-50 (50Ah-12V) DOR%s % . 212
T EHIZ5000 A 7 VLl EOFGEERL T\ b,

600
500kW
500 |- (N a- -
(T NI
400 ‘
= (
E 300 - / &'Fﬁ?ﬁ’i?%
]
R 200 —_— 27 LEA
& %8 — YRFLEL
100 |- &
o J_\V BEMRNES
AVl
-100

1 BHFEBZX
Fig.1 Schematic of Electric-load Leveling

120

S —O—Fc-50
S}
on
L] rEas
M 90 -RERSE-
Eith: 50Ah-12V
TE: 0.25C10A, DOD=70%
80T |%m: emnsnn®
BE.25°C

70 | | | | |
0 1000 2000 3000 4000 5000 6000

170 [E]
X2 FREMDOY 1 7 LA
Fig.2 Cycle Endurance Test Progress of Development

Battery



FBTF%ZZAHJ=Za2—XZ No.63& (2007.10)

ZOEHGYA 7 Vv — 2RISR EE MR
BRI L7-EEY AT L% 4% S TIHWNICHESE - &
ML, ¥=2% vy ML 2ENFiELE 2 EL=
DF| & TFIF% HIEE L CHMNEHEZ 1T - 720
2. YATLiEE

21 BHERE

BEVATLEEAT HI2H 7> T 2006 F D24
S THHEHENEOHER ZHA L. ﬁﬁ@%%
BNEROGTI FTIFICLELRERE AT LRREEHEL
720 2006 SFEDOFEMHER 2 3 1TRT,

600
TN ;
500 ff | TN - /|
N\
— N ~/
< 400} .
] ]
,ETP 300 i
HE
#
& 200 ||
B‘l—
100 f
O | | | | | | | | | | |
123456 7 8 9101112
A
X 3 FEREHEDA#E (2006 F)
Fig.3 Demand Changes for a Year, 2006

P36, &0 lEEDE <, 520 ~

550kW O & ICH B Enbhb, TMNED.
50kW LX)V DOEES AT LA REAL, ZHENE

% 500kW 125 & TP T, LGoMHEN=EIZH
MG RETH B Z L AURIE S N7z KIC, FEM 7%
MET 24T ) 72012, O SWEHEDE 2L
20064E12 H 11 H OB mOFRHHER K4 12777
X455, %%8&%@%ﬁ%i%&w%ﬁt
TWbHZ kb, B0kW EEY AT L DEAI

<. ﬁaﬁg@%&W#%m%W«mﬁTT#
RETHHLORBLBESNTZ, KIS, BAT S
50kW HEY AT AZOWT, PO 217- 720
2.2 AT LIERRE

VAT NN WFE T Y AT AR O3 E %

27

600
500
T 400
3
".','g" 300
i
123
# 200 |-
100 |-
- 2006/12/11
0 | | | | | 1 1 1 1 | |
OO0 O O O O O O o O o o
N O N O O OO0 0n0no0nn
ON <& © 0 O N & © 0 ©
FFFFF N N
R [h : min]
4 EREHEDREEHTRE
Fig.4  Demand Change for a Day

12726 BIBIZY AT LMK, R1IZY AT 44k
B RS
ERER
=48 AC 200V
[ E BN
> 5w
—y A 2N—%& <o
RE BmA» 5
BT SO0kW
TiBER
(RBRIFEET)
X 5 SN - 157
Fig.5  System Configuration
=1 AT Lt
Table 1 System Specification
EHE Tk
{7 &t : FCP-1000
& 156t
Rl #%£ : 1000Ah
BE: 312V
1 2IN—%& 50kW WABEA > /IN—4&
B THANER 50kW
LML 24 G 65 x 4B) 44H 55, 18
TG (6%1x 3B) %A 2/, 5H7H “AC%

B L. AET 166 2V 2 ES 6 s L7z, EEih
MO OERE, A A ¥ /N—% %4 L CHERE
T ORI A L T amICHRE L. FTTER
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Table 2  Bi-directional Inverter Specification
1BH BAQL EE - A
VES EEEE — BRRXEER
EA&E N kW [ 10x5
N EAEHHEE v | AC 200
§§§§§*2 " TRENER A | AC 289
N ERANBE V| DC 300
HABRAR ==
TEA&EEER Hz 50 or 60
EA&HE 7 kW 9X5
ERHAEE \ DC 390
FeEE A EASH N ER A DC 25.0
ERANEE \Y AC 200
HAFIE AR — B

T EBHMOERENETRBHICER L. —REFAEE
B ICEENOE N AL EGAEFTALE
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fE 8 IF121& UPS (Uninterruptible Power Supply)
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Table 3  Battery Specification of FCP-1000
EHE BAAL 4%
Tt - FCP-1000
AHEE v 2.0
EH 10 BEEERRE Ah 1,000
HE kg 75
BHEIXLX-BE Wh/kg 27
HEIXLX—FE Wh/2 79
HEMER % /day <01
:fD'gg iﬁgﬁ% : #1420 | > 4000
wE& 506
s 5 486
NTE Ea mm 303
=] 172
*' DOD : Depth Of Discharge MERE
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table 4 Measurement Equipment
il 3R
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@ HED HIOKI  AC &7 Z > 7 HIOKI 9271
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LY %o KA L BMEIO CO PEMREY 132
21 0022kg/kWh, 0.742kg/kWh & L7z,

CYAF AL
EWh ko
50 XWR o 040 H o 0749 T80
4 EWh
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C AT LA
EWh
735 a0 H w0022 HBco
aPF EWh
= 039 t-co,/ 4F
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FCP-1000 % #H L 7z, 50kW Z£E L 2 7 L % Hi4E
L. @AM L. LT ORREE 1572,

V=25 y MEFIZBWT, OF <Y Falrs#
FBDEIELLE, BRET2 B LLELRENZ
TR G 2 EREE . QKMOTEICBWTD
PRE R A —N— L WREHEHEZEHT2 2

X, EEICORIGTE B REEM A % ST
THIENTE,

5. SEOER

LA, RS LZEEY AT LIIOVWTIR, EHMG
{bI2 & 2R _E % X 5~ < HalE 4 O fe ST
DL TFETH L, 720 HBILRO72DIZHK
IANVF—FEHERY AT L~ORERZHET LT
WS FETH S,

(BEXH)

1) %, o, BRI, fREw, RERET, O
B2, /J\’*”"‘?E/ZTA@E%&%@ FBF27 =%
J==2—2A, No. 60, 12 (2004)
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2) S.Nagashima, K.Takahashi, T.Yabumoto, S.Shiga,

Y .Watakabe, J.Power Sources, 158, 1166 (2006)
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http : //criepi.denken.or.jp/jp/pub/review/No45/
chap-4.pdf
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Development of Noise Solution Type BCW for VRLA Batteries

X GARG

Kiyoshi Takahashi

Abstract

IG5 5%

Shigeru Nagashima

Since its product launch, in 2002, the battery condition watcher (BCW) , a diagnosis equipment
for Valve-Regulated Lead-Acid (VRLA) batteries has been adopted by many customers, making
a significant contribution to the facilitation of maintenance and reliability improvement for Lead-
Acid batteries Y% . However, when used in Lead-Acid batteries for uninterrupted power supply
(UPS) systems, it may happen that a BCW is adversely influenced by the current ripples and
noise generated in the UPS, rendering it difficult to correctly measure the internal impedance of
batteries. We have recently developed a BCW usable in UPS systems that can carry out stable
measurements even under the presence of large current ripples or in noisy environments. The

new BCW will be described in this report.

1. IIU®HIC

UPS TIxEZE L AMRMICMHEHINSL Z LH%
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Study of Lithium Iron Phosphate Cathode Prepared by Aqueous
Paste Process for Lithium lon Battery
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Recently, lithium ion battery with iron phosphate cathode having high temperature stability
for safety has been extensively studied. An aqueous paste process for lithium iron phosphate
cathode has been also investigated as environmentally kind process. However, it is more difficult
than organic solvent process, because of a larger surface area and high reactivity of water. In
this study, the practical aqueous paste process for lithium iron phosphate electrode has been
established through optimization of mixing conditions and observation of interface between
aluminum current collector and cathode material.
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Table 1 Conditions of charge and discharge
Cycle Test Test conditions
Number purpose Charge Discharge
) 0.1CA, 4.15V 0.1CA CC
First charge and
! discharge ce-cv
8 For 15hours 2.0V Cut off
0.2CA, 4.15V 0.2CA CC
2~5 Activation CC-CVv
For 5hours 2.0V Cut off
) 0.5CA, 4.15V 0.2CA CC
Capacity test 1
6 0.2CA cc-cv
) For 3hours 2.0V Cut off
Capacity test 2 0.5CA, 4.15V 0.5CA CC
7 0.5CA cc-cv
) For 3hours 2.0V Cut off
Capacity test 3 0.5CA, 4.15V 1.0CA CC
8 1.0CA cc-cv
) For 3hours 2.0V Cut off
Capacity test 4 0.5CA, 4.15V 2.0CA CC
9 2.0CA cc-cv
) For 3hours 2.0V Cut off
0.5CA, 4.15V 0.5CA CC
10~ 29 Cycle life test cc-cv
For 3hours 2.0V Cut off
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Table 2  Paste compositions and results of pH measurement on various pastes
Type of paste 1 2 3 4 5
Active material Type LiFePO4 LiCoO2 LiNio.33Mno0.33C00.3302 LiNio.sMno.1C00.102 LiMn204
Ratio 100 100 100 100 100
Type AB AB AB AB AB
Conductor Ratio 5 5 5 5 5
Binder Ratio 1 1 1 1 1
CMC Ratio 0.8 0.8 0.8 0.8 0.8
pH 8 9 10 11 8
LiFePO4
LiCOOz
Corrosionpits
Corrosionarea 4
LiNio.33Mno.33C00.3302

LiNiogMno1C00102

LiMn204

Cross-section

7 BEliE (FLA%L) BLCRMEBRRERO Al SEAFRE SEM BR

Surface

Fig.7  SEM photos of cross-section of none pressed electrode and surface of Al current corrector eliminated active

material layer by sulfuric acid
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Evaluation of a TRZ Type Battery for Engine Start

oA o

Takamitsu Suzuki

Abstract

&

Takashi Iwabuchi

MT-Batterry series of vented alkaline for train application were developed in 2003, applying a
paste type Cd plate for a negative electrode to realize no water addition. Although lead-acid
batteries are now in common use for the diesel engine start, we released a TRZ-battery based on
MT-battery series. Under a start test and a follow-up survey for the TRZ-battery, we investigated
the start capability, the interface with trains and the water addition interval in actual use condition.
Here we introduce the start test and the evaluation of the follow-up survey.

1. TRZBEEMDEERHER
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Photo 1
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Table 1 TRZ series
Cap. Dimension [mm] Weight
Type

[AR] L | w | H | [Approxkel
TRZ120A B &Eith
(ATHEE 1.2V) 120/1HR | 95 | 137 | 305 6.5
TRZ120A-5 #8Eith
(ATHEE 6.0V) 120/1HR | 490 | 140 | 306 35
I — XA
$AEEith TRP15-6 (E)
(ATEETE 6.0V) 175/5HR | 520 | 142|295 37

3. TRZWMEBMDANy 7 H il

TRZ BEBMIZOWT, JRS #HE (TRP15-6 .
3750-27A-15AR4AE) DI EMREZ L L T\WwbH T &
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. BRITBVCEMRHGZ £t L 72,
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2R o

B 1 ~ 312 JRS A& BB R (E MR ER)
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Fig.2  Discharge characteristics of JRS standard test
(-15C. 1200A)
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Fig.1 Discharge characteristics of JRS standard test
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IRT o
%3 RERBRIER B
Table 3 Results of starting test
N TRENRSEE TRENRSE T REIETO
tB I (#V) MIN. (¥ A) MAX. BERE (s)
1 18 (18) -950 (-950) 2.2 (1.35)
2 18 (18) -950 (-950) 1.9 (2.4)
3 18 (18) -950 (-950) 1.7 (2.3)
4 8 (18) -950(-1000) 1.7 (2.2)
5 18 (18) -950 (-950) 1.5 (1.8)

() 12006 fF 2 A 24 RE#HFORRT — 4

ER?2

BRI g
Photo 2  The examination condition = i%i
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% 5 Al e L CEEM L 72,
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GE— - - - (5 [E%EH) Fig.5  Chart of starting test for first time
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Fig.6  Chart of starting test for second time
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Fig.4  The measurement point of an examination circuit 4
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Changes in the Price of Recycled Lead
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Technical Assistance Agreement for Motorcycle VRLA Battery was Concluded
Between FB and EXIDE in India
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Delivery of Alkaline Storage Batterys for Power Supply Back-up Systems for Niigata
Commercial Broadcasters D-TV Satelight Stations
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Trends in the Market for COLUMN Cells for Fire Prevention Systems
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Space Craft "HAYABUSA" Equipped with Lithium lon Battery Left for the Earth.

THMZEITZERZE MG (JAXA) B /NREEA R
L9 A NI RS ] 1, 2003 45 HiZdT 6 L0 F
B, 2005 4F 9 HIZ/NEE [A b7 IZHIZEL, 11
HETOMIZT7 ~ 20km D _EZ20 508l %247\, T
2 2 [ OFEH TRB AT > TNV OF 2 AT LT,

2005 4F 12 HOH » T VERIUERICAE L2 N7 7
WIZED, BB L THIREDORE ML F L
7273, 2006 4F 1 H FAICREAMEIH L, BHAE. 2010
6 HOMERIFENTNT TOEM Z#HE L T3,

1. [3P5E] BH/N\v T -DBHKE

INFTHELTEALIT, TIERHE] 12,
FHALZEWFZEBA S O TTRE D T TS L 7224
HomERY F a4 % BB, 11 HEY
ENTHEAINyFY =L LTHERENTEY 9,

2005 4F 12 HOH » T VERIED N7 72 &)
NI RE] BRBER L IBOT =775, 0N
v T ) = 0h 7 NIERWEE T CHRE GERE) L7z
TEMHD F L7, FRBEEERICBMS T
—Z b EAERE SN2 1L HOER (LT L]
L) OO b, 4 VI BREICL > THATEX
BB RA—=TEZITTWA I EPHERENT L,

) F 7 AA K TR IEE 2l ELPH % 2 T
BLZGA. BRICHEH L T2 EEWE AR
Lo iglEsEL, FOREL CHERTALZ &
EELS R T,

BODOTEVIEEWEEEZMEREL TCWE L, 2
ME TR RS | Tl VOBREZIIET 5720,
FEEEECH L —EDOBEIET S L BB Z LM
SEDLNANAAPEFZRBEINTBDETHS, 20
0] #5255 e mA OMUN 2 R VIS LTS
R EIN T el SN TWE T,

2. [13P5E] BENYvTV-DBRE

MEReRES A TA MAT] PORWMLY T
IEERHGAREZR IC R S L, C OFEZRH I BRI &
HA7enicli s iR TSN E T,

Tt 71 7 2 VIERIGAR A2 2 DG L T2 P
LR, RGBS & E -2 8BihE Ny 71 — 0 bt
MLZENCL > TROTHHPTLESH) T T,
DL, BERTELVE, FA=VEZITTVES 4

56

LIV EFRERHCENES D2 LIk b20, BIES
T F o LA K EMEFEELZEOZEEIZOWN
T, Bttt FERBRIC LD EET AR AR TV E L7,
W ERERICBWT) F 7 AAF U EBMEHREIZ OV
FCHMES S, MEICEET L2V EL
TG, BREBIZE D Y A—T %27 4 VI HES
FEIRREIZH B LHEHI S AL, HORTaR DN A 7S A Al FE 2
LU SN L BEOM/ N ERCHE LA HIE, &
JEAEBWEEI B L e S E Lz 720 FERE
W2 NEReRE] BNy 7)) —TL /N 73 A[H]
HOBE JEBEA D R L C, MR RER L 72 4
CNVOBESBEEIC LA LW E 2R LT L7

3. WKBEY L TIVOERADIES

IS DOMGERFERIZHE, 2006 4E 7 AH S [13%
REJWEB LNy 7)) =% N4 AW, S D
BN BERICE>TWo LY EFTXEBL, BHERT L
WVORTRELRE) BWELEEFTHRELE L. (K1)

ZLT20074E 1 HIZ, BIGE LNy 7)) —D&
D7 LU CRBHRIES % & IR = 7 7" )V 12
ML FEHAOLEENTONE Lo Ny T —
OEIEE, ETIEFICEEL. HHOMERIE e
NET L2 EDFERRENE L7,

N TOEELR T L7z [1Ee 53] 132007
FEAHC A M7 ] 2L, BUEIT IR~
TAMEI 2 ALUZRAT L TV B BT,

(% FHEHZENZERH e R HP)

[ 2006/7/8%% |
57.89.10: 408868

11: 406254 | 4.15
6: 404946

[CHG BYPS ENA—DIS|

| 2006/3/3 22:58:23 |
‘B HG BYPS DIS—ENA—DIS B E:llF
2006/7/12 ~

41

3— k)

2

@
&
BAT wVBE (V] (22ti)

BAT & EE [V] (¥

4
©

0 rT— . — 385
2006/2/2 2006/3/2 2006/4/2 2006/5/2 2006/6/2 2006/7/2 2006/8/2 2006/9/2 2006/10/ 2006/11/ 2006/12/ 2007/1/2 2007/2/2

[~ PCUCELTV
| PCuCEBY

“PCU_CEL2V
PCUCELQV

PCUCEL3V — PCU_CELAV PCUCELSV  PCU_CEL6V PCU_CELTV
11V

)i
PCUCELIOV  PCU_CELf

= 1 [IEPRE] BEHNY T -—DREESH
(Rfft FHEMTHERREER)

(Bl ZEART KB )



FBTF%ZZAHJ=Za2—XZ No.63& (2007.10)

A%¢

=SERERAREGE MeHlHlFXREE M
FPZ> Y —2X

Long Service Life and High Rate Discharge Use Small-Sized Valve Regulated Lead
Acid Battery “FPZ Series”
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Valve-Regulated Battery for Motorcycles “FTZ7S”

o, “imEHEEFEROWA D FTEEGE A
YA TELTHIZFTZIS %% LIA T v T
Wz LE L7z

ZOBMIE, FEH A — AL ILFERTE L 2K
AZXFTZIS LRL YA 7LD FT, BATOH]
HEATERRY, THNAR2 S 3 TIZER, 7t
BINTHY, FEWHEHE, EJICD Y VR
TREZIREL > TB 3, /2, EWE=R, ®
HNT VA, WHGEYE OWE IO W TRl &
D, EMED Y 7 A AW Em EIE T TS,

DIFICBATRI R & Ol Z2 /R L 35

FTZ7S fs&Eith (BA%&) FTX5L-BS f5&Eith (3B17dm) £
% Fibt 1 X REIXEXEZ 114mm X 71mm X 106mm 113mm X 70mm X 105mm —
5 | mae #32kg # 3.0kg -
- 10 BRIREE 6.0Ah 4.5Ah
o 5HEBE 10.85V 10.10V -
& |-10C - 50A E
b st 2m-20s 1m-40s
EBEFICEMEMEL%RA SME%EE - -
. CEIRIFETE
o .  RAE A ERARE ST
EihIREE BRAN) FEE B Mo Xﬁ;ﬂi*ﬁg;&'%ﬁ ETREICELWL
ST R CRANKBEA2A T TES
MBEL7XAMET v T

(HEE BRI BHirR)

58



FBTF%ZZAHJ=Za2—XZ No.63& (2007.10)

ATS A7/ AhY)&E# [5H1200R-19 ]
Alkaline Storage Battery for ATS “TYPE : 5H120JR-19”
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DC Power Supply Unit for Disaster Prevention “HJP”
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