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Corrosion and Growth of Positive Grids in Lead-Acid Battery
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With regard to the performance and reliability of the lead-acid battery, one of major intrinsic
causes is growth of positive grids that is undersood as a type of creep induced by the surface
stress due to corrosion of lead and lead alloys. Reviewing literatures, the growth mechanism
and factors working therein were scrutinized in the relationship with the phenomenological
classification and kinetics of creep in the metallic material. Lastly the remedy for grid growth was
delineated from viewpoint of alloy, crystalline structure and grid design.
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Fig.1 Corroded positive plate with original grid overlaid
to initial dimensions.
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Fig. 2 Percent horizontal growth vs days at 82°C for
5-5/8" X 5-7/8" x 1/4" thick PbCa, PbSb,
and pure Pb pasted plates.
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Fig.3  Rate constant(k) on log scale vs I/T ('K) for

5-5/8" X 5-7/8" X 1/4" thick pure Pb, PbCa
and heat treated PbCa grids.
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Development of C-21 Alloy for Positive Grid and Its Application to High-Performance
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Automotive Battery “Gold Series”
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Abstract

In the current automotive SLI, the mainstream is maintenance-free (MF) battery utilizing
Pb-Ca-Sn alloys as a grid material, which can reduce the necessity to replenish battery
electrolyte with water. However, MF battery is suffering from shorter cycle life due to its positive
grid corrosion under high temperatures, because the engine room temperature tends to rise due
to lowered bonnet height and densely mounted engine and devices which are intended to meet
today's demands for drivability, fuel economy, safety and so on. The corrosion causes growth
or creep in positive grid and both phenomena synergiticaly bring about a catastrophic effect on
battery life. Since 1990s,as reported in the US and Europe, Pb-Ca-Sn-Ag alloys began to be
used so rapidly and widely to improve battery's cycle life against rising temperatures. It should be
noted that Ag content of recycled lead is rising to as high as 50ppm which is set as the upper limit
for Ag in varied industrial standards.

Successfully developed and commercialized for SLI is a new alloy (C-21) for positive grid
utilizing an optimized combination of Pb-Ca-Sn and addition of Ba which is easily removable
through the existing recycling process of batteries. C-21 alloy has successfully doubled the
resistance against both corrosion and growth. Compared to the conventional Pb-Ca-Sn alloy,
C-21 alloy realized extending battery life by 150% or more according to hot SAE J240 tests and
furthermore reducing corrosion weight and growth of positive grids by as much as 50% or more.
These performance was demonstrated by taxi-driving tests in Japan and Thailand, and the tests
are still in continuation.
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BE (g/cm?) 11.2 11.2
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conventional alloy and (b) C-21 alloy
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Fig.3 X-ray powder diffraction pattern of corrosion

products at different constant potentials (720
hours, 4.9M H»S0,, 60°C )
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Table.3 Results of initial performance tests
YT EkEE |C21 4%
90D26 HEEith 4 @ )
5EIERE (Ah) 58 Kk 66.0 65.4
EESENEHE 588 (V) | 96LE 9.92 9.91
¥ (min) | 358k 3.99 4.00
FEZAME (A) 6.5k 19.5 19.4
UH—T w1271 (min) — 124 133

RAWCEAN, F14 0% 7> —EBHEHAE AT
THREL-BEHIZOWTERKZ 5 L 72 R 2R
To

*®4 ER: 21l 038 7 —FHEHRABEHT
¥ L 2 BihORRER

Table.4  Results of taxi-driving test in Japan and
Thailand : both batteries were sampled before
the end of life span
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Fig.10 Outside view of new batteries, “Gold Series”
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Development of FGUARD™: an Automotive Battery with Tester Function
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Diagnosis of automotive batteries has so far been performed manually by using either load

testers or conductance/impedance testers.

With the deployment of a miniaturized conductance tester called onGUARD™ by Midtronics Inc.,
USA and its compact and reliable assembling into battery lid, the smart battery “FGUARD™” was
developed. The battery condition, such as SOC/SOH can be checked easily and safely in a short
time which enables to avoid sudden battery troubles on the road because the accurate battery
condition is known beforehand. Various bench scale and fleet tests were carried out for 2 years
and its high reliability was proved in the field. Also FGUARD uses new high corrosion resistant
grid alloy which assures longer battery life and together with the built in tester, the battery can be
utilized up to more reasonable life with high reliability and safety contributing for the maximized
economy through its appropriate exchange in the field.
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Possibility of Performance Improvement of Lead Acid Batteries

by Incorporating Double-layer Capacitors
--On Prototype Model of Battery Capacitor Module--
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Hikaru Sakamoto

Abstract

s E

Jun Furukawa

In order to meet with the evolving demands of very-high-rate charge & discharge capability,
growingly considered are synergetic combinations of lead acid battery and double-layer
capacitor, so-called BCM (Battery Capacitor Module), where capacitor can work for high-rate
short time period while lead acid battery can play a role of energy reservoir. In case of
modern automotive power train, power-assist and regenerative braking are essential for
fuel-economy-conscious power source therein. In case of IT, current interruption must be
perfectly preventable through backup power systems.

In this report a simple BCM was assembled to evaluate and to demonstrate its characteristics,
showing that regenerative charging was enhanced substantially.
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UPS R/MEHlEF R B EMEEEZNEFAEO SQC BIFET

Analysis of Positive Active Material Utilization of Small-sized Valve Regulated Lead
Acid Battery for UPS Use by Statistic Quality Control Method

2% B

Koichi Hoshino

Abstract

=W B

Masaru Miura

/NE

Ryoji Komiyama

o
g6 —

The advantage of UPS (Uninterrupted Power Supply) is increasingly recognized nowadays due
to rapidly advancing information technology and its applications in our society. Hence, better
battery performance, namely, smaller size and better high rate discharge characteristics are in
strong demand. An analytical investigation deploying statistic quality control (SQC) method was
carried out to increase utilization of positive active material (PAM) to improve high rate discharge
property by finding correlations between the total pore volume, particular pore diameter range
and its distribution and the resulting PAM utilization. Also the cause of their fluctuation was
examined. The result of this study was applied to actual manufacturing process and it showed

approximately 20% better PAM utilization.
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Table.1 Data for Analysis
FeiER P1 P2 P3 FIAE (%) iﬁﬂ?% P4 P5 P6
mm®/g)

10 B 29 H 13.96 9.46 14.19 116.0 1.91 64.1
118 4H 4.05 13.37 9.73 14.41 118.1 1.93 67.2
118 5H 3.94 13.79 9.98 15.80 1229 2.06 62.9
118 6H 3.96 14.11 9.01 15.64 117.4 1.70 67.9
118 7H 3.93 14.49 9.58 15.19 120.7 1.70 57.5
118 8H 3.80 14.48 10.68 18.22 133.1 2.66 54.7
118 8H 10.70 18.64
11 B 12 R 3.87 14.59 10.64 18.37 126.9 1.48 57.8
11 B 14 H 3.92 14.01 10.55 17.98 128.1 1.66
11 B 15H 3.86 15.08 10.86 19.16 138.1 2.46
11 B 18 H 3.89 13.80 10.16 17.54 131.9 1.89 55.7
118191 3.88 15.04 9.75 17.80 120.8 1.61 64.9 3
11 520 3.93 14.47 917 16.10 119.3 1.56 72.2 1
11 B 25H 3.90 14.29 8.35 17.01 115.7 1.65 69.7 1
11 § 28 H 3.90 14.68 9.33 17.16 121.4 1.67 66.5 2
128 2H 3.89 14.66 9.45 16.21 1211 1.94 68.1 3
128 3H 3.89 14.65 10.37 15.86 122.6 1.80 65.2 5
128 4R 3.86 14.50 9.16 1.92 66.0 1
128 6H 3.84 14.81 9.835 16.98 125.0 217 60.3 3
128 9H 3.89 15.46 10.085 15.93 118.3 1.60 3
128 11 8 392 15.20 9.695 15.49 116.3 1.71 63.6 3
128 12 H 3.89 9.94 17.50 119.0 64.2 2
12 B 13 H 3.95 15.16 113.3 1.50 60.5 3
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Table.2 Correlation Coefficient Matrix
No. EHHE P1 P2 P3 FIEE (%) | BILAE (mm¥g) P4 P5 P6
3 |P1 1 -0.565| -0.334 0.741+ -0.571 -0.440 0.409 -0.053
4 P2 -0.565 1 0.149 0.316 0.048 -0.061 -0.009 0.482
5 |P3 -0.334 0.149 1 0.550 0.769+ 0.411 -0.735+ 0.814++
6 |FIFEE (%) -0.741+ 0.316 0.550 1 0.761+ 0.303 -0.327 -0.339
7 | #ALEHE (mm¥/g) -0.571 0.048 0.769+ 0.761+ 1 0.651+ -0.649+ 0.325
8 | P4 -0.440 -0.061 0.411 0.303 0.651+ 1 -0.378 0.150
9 |P5 0.409 -0.009| -0.735+ -0.327 -0.649+ -0.378 1 -0.523
10 |P6 -0.053 0.482 0.814++ -0.339 0.325 0.150 -0.523 1

+: AR % >0.6 ++: [F>0.8

4.1.2 WABRECARAROHBOFTIENHER
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Table.3  Analysis of Variance Table
EZH FAHH BEHE HER AL BE
[EPE] 25.243 1| 25.243| 32.1723 |* 4.2 BRI 2
HE 15.693 20 0.785 4, 2.1 f%ﬁlflﬁﬂﬂﬂ%t#']ﬁi%@iiﬁﬁ\ #EE@
B 40.936 21 EE
AR 0.785 | H5% 0617 ML AR 2 S ARFLEERE F I OMIILE 2 kD, £
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Example of Pore Volume Distribution
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Fig.5  Multivariate Association Chart
x4 HERSREATSI
Table.4  Correlation Coefficient Matrix
No. e p<0.01 [0.01 =p<0.1|0.1=p<0.2|02=p<1.0|1.0=p<20| 20=p |2MILEHEMm%g) | FIAE (%)
2 | p<0.01 1 0.245 -0.217 -0.241 -0.150 0.204 0.057 0.049
3 |0.01 =p<0.1 0.245 1 0.674+ -0.360 -0.817++ -0.781+ -0.076 0.256
4|01 =p<0.2 0217 0.674+ 1 0.122 -0.505 -0.671+ 0.320 0.426
7 |02=p<1.0 -0.241 -0.360 0.122 1 0.525 0.055 0.858++ 0.616+
81.0=p<2.0 -0.150 -0.817++ -0.505 0.525 1 0.656+ 0.446 0.065
9|20=p 0.204 -0.781+ -0.671+ 0.055 0.656+ 1 0.050 -0.189
10 | £#FLEHE (mm®/g) 0.057 -0.076 0.320 0.858++ 0.446 0.050 1 0.781+
11 | FIf= 0.049 0.256 0.426 0.616+ 0.065 -0.189 0.781+ 1
%5 NERITER
4.2.2 MAEHEE2=p<1OumnEEL Table.5  Analysis of Variance
ZR FAHM BEHBE HER HEUE RE
HAEOHBROFEHEOBR -
EPE 12.748 1| 12.748| 9.1848|*
[0)
=5 OHBSHIC L0 HMIRERE o0=1% A E - P R R
TH5bo EESIEe 0616 | E5% 0.38
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4.2.3 BIT20FEH MLEZ AN, BISPIGMALEZ AN THEEBITT 5,

FE#F 0.2 = p<10 um OMFLE & FHEDHE & 6 |2 OMBEREATI 2R
FEMILEEET, RVSETa=1%FETH 5,

4.3 B 3

4.3.1 EFEEXE. HEARERITHIOER
FREAT 2 DFERE» S BT 1 ORFI202 =< p<10

x6 ElESEES < eh gl

Table.6  Correlation Coefficient Matrix

. FlEE | @LEE - FHRE
No. THE P1 P2 P3 ) (mme/g) 0.2 =p<1.0 P4 P5 P6 (um)
3| P1 1 -0.565 | -0.334 0741+ | -0.571 -0.553 -0.440 | 0.409 -0.053 0.081
4 |pP2 -0.565 1| 0.149 0.316 0.048 0.201 -0.061 | -0.009 0.482 -0.314
5|P3 -0.334 0.149 1 0.503 0.769+ 0.833++ | 0.411 | -0.735+ | 0.814++| 0567
6 | FIEE (%) -0.741+ 0.316| 0.503 1 0.785+ 0.625+ 0.303 | -0.327 -0.339 -0.069
7 | AL (mm®/g) | -0.571 0.048| 0.769+ 0.785+ 1 0.808++ | 0.651+ | -0.649+ | 0.325 0.338
10 |02 =p<1.0 -0.553 0.201| 0.833++| 0.625+| 0.808++ 1 0.639+ | -0.833++ | 0.648+ 0.465
11 | P4 -0.440 -0.061| 0.411 0.303 0.651+ 0.639+ 1 | -0.378 0.150 0.506
12 |P5 0.409 -0.009 | -0.735+ -0.327 -0.649+ -0.833++ | -0.378 1 -0.523 -0.421
13 |P6 -0.053 0.482| 0.814++| -0.339 0.325 0.648+ 0.150 | -0.523 1 0.769+
14 | F9FEZE (um) 0.081 -0.314| 0.567 -0.069 0.338 0.465 0.506 | -0.421 0.769+ 1
4.3.2 EEFSHA WICERFERZ KD 5,
(1) Z=ERFSH %8 BE R
Table.8 Regression Coefficient
BUIE O AT RE SN Spiks < p<
RIEOBAT RIS, BEHE%E 02 < p<l0 D ™ P ar [a5%| | ... |AE
HITLE . B P5. P4, I BRI 2 A, ZHE | FHAM | MEH | R2 B
L 02=p<1.0| 54.495 0.92| 0.847| 0.808| 0.774 12
M OMILDOERIC BT 5 & Bbh s P2 2B
ANERFBOTZIT) o HFHTHE»EV D DI ; —m S PiE % |~
THE RERRE | E%EEZE | tfE @) |EEe |
DEBDHIRF L7z :
FTOZH A ° EFE 49.395| 21.112| 2.34| 0.037
B, FEHHILZFIC O W TIIBEREEN 2 2o 720 P5 0617 0.121]-5.107 0|-0.655|0.778
RT7ICEMRERSTOEREY TS, P4 6.758| 2213| 3.054| 0.01| 0.399|0.749
P2 221| 1.159| 1.907| 0.081 | 0.221|0.948

®7 EERIFRAITOBER
Table.7  Result of Multiple Regression Analysis

BMWEHE | BETHHM | SHEEEH | $5%R2 | R72 8 &) R
02=p<10| 54495 092 0847 0.808 y=49.395+2.210%;-0.617x,+6.758x3
R | HEARE |REDEREE (x1v Xon X EENTNEF P2, P5. P4 %/RT)
0774 12 2.131 L), BEHEREBEATSER?H0808 Th
POTCIORDNEETHAILEIHBETH Y., xi.
WNo. | HPBZHE | BEFSM | TR | SEE | RERER Xon X3 CEZEBD % 2FHHL TWDH I LERL
0| EFuE 79.354 24 .859 54742 49.395 anys .
12| P5 172.933 118.439 26.0809 -0.617
11| P4 96.857 42.363 9.3285 6.758
41 P2 71.009 16.514 3.6365 2.21
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Table.9 Residual and Leverage
sNo. | EHIE | FAME | %EE t1E Fakk | FREEE
6 50.5| 53.595| -3.095| -1.655| 0.118| -3.509
7 535| 50.513| 2.987| 2014| 0.392 4915
11 67| 65.615| 1.385| 1.112| 0.651 3.974
17 57| 53.461| 3539 2.102| 0.198 4.413
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Effects of Temperature on the Formation Process of Lead- Acid Battery

o mHE OBES AR A fx Nl E R =
Hidetoshi Abe Kosaku Saita Tokunori Honma Kiyoshi Midorikawa Hiroyuki lizuka

Abstract

Formation of lead-acid battery is not charging process but chemical forming process in nature,
in which unformed active materials or paste are transferred to completely different both
chemical and physical structures. Formation process includes chemical reactions of soaking
and recombination, and electrochemical reactions of charging and water decomposition. Their
reaction rate depends deeply on temperature along with heat generation which occurs due to
enthalpy change and joule heat.

Thermodynamic model of the process was proposed based on thermodynamic calculations and
electrochemical measurements were conducted. Positive and negative active materials formed
at different temperature were investigated, which demonstrated critical effects of temperature on
their structure and stoichiometry as well as battery performance. Temperature control is essential

through the formation process.
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Thermodynamic model of formation process :
Horizontal stripe for exothermic, vertical stripe for
endothermic
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PbO +H,S0, — #2255 PhSO, +H,0

AH = —174.1kJ
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AH =-105.9kJ
VRLA Eith 3L R ICBREFRE & S Z
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Pb+H§q+%ofJﬂﬁﬂﬂsmsq+H;)

AH =-3917kJ
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3. EER

3.1 EBRRAEIOMER
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FIEBORN—Z P2 TREL TEEBEZIERL 72
EwoMtBm3IMs BB EABLTHERAEINS
RY)IF Ly —FTEHRATAY v 7 LTHBRIR
Bl L7z, IEBIGEWE (Positive Active Material :
LT PAM) B E4l4g. BBRIEYWE (Negative
Active Material : LT NAM) E& 36g & L CHER
YVERIER LT HVHERICIZEAER &L SHRIE & &
BL7.

ERRTIIEE 1240g/cm® (20C) DOHiBE 49ml %
25CICRREL THhLERL 72,

3.2 {LEEER

EWE. BEHIC30C, 55T, 80CICRRELE
BEAFEICIAL T, 1 BHZRICEEZFHRL7Z.
BEAGEIZEERCEROEREEIIN LT
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230% NESE % 173BHTRE L7z F72{LEW
HOEELZFET L2012, —HOEVIZDOWTIZ
LEEFOESE 120% THEEZ T L THRAL 72,
LR ORERBIIEERICL 5V 2 — VRO HE
b%&LdH oo BB EH VAR VRO
2%, BMREERECHERTAZ L 2R L.
3.3 EPHEOMIERESR

EZIEWE OWMHEREII RIS & L TIRERET D E
&4 #. SEM (JEOL # JSM-5310LV) I £ % {&#
EEDOEE, RUOLEREF Micromeritics #
Gemini 2360) I X ) BET bEEREZHIZE Lz, ©E
T X ETEE (Rigaku 2 RAD-C) 12 & ) XRD
NF— 2 EEIE L, a-PbO; lE L B-PbO, f&saT
A X% RDT. ILESAHIIKEEARRT S X —
% (Thermo Finnigan # PASCAL 140, 440 %) |2
EDHEIE L7 PbOx D X EDEE IS E
(Seiko Instruments % TG/DTA320) £ L 720
3.4 BHEFEORES

LR 2T Lzt Vv o—ERidEHABRE LT, 25
CTTO02CHREE., —15C T40B19 ¥ 1 7DOEHT
150A ML DO EREE CRESEREL ERH L7,

4. #HR

4.1 {EERFOEEHEEMEL

LB CHEICBNELOREVEERIKH I T
DIEEBEMEILZH IR L. B IRFHOE
BIIEBROBERAEIIN L TR 120%IZHET 5,
{LRETREIC L ). EMOTET T b — e BRE
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FL72o T/RET T V- DBMNEINEL o
cZ b, ALBEEIEROK T AR S N7z,
BEREMIIEREMIIECEELREZE YT Do
7275, BIEIRENSWIEZERET I b —2EITH
BRROMENR SN,
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BEHR SN WIREETE 5 72,
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PbSO4 I L 720 TNIFRELFICL o TERK
OEEBEETNETLZOT, IHWEATEZS
-PbO; DABESISHIESRA L7z Z & BRI
XY BKDERIS RSN L /-2 L0k B LHEE
b,

38

30 T T T T 600
— o Ratio ' : —~
o5 H o PbSO:  |_____ O N 500 5
. —— P Crystalline | ~
=R i i i o)
T 20 oA A A 400 ﬁ?
o5 @
T5 15 300 G
ok 2
£9 2
12 10 200 2
T
5 100 £
(@]

0 0
0 20 40 60 80 100
Formation Temperature ('C)

4 AEEUREIC L B PAM hDFR{ERL PbS04 £.
a-Pb0; b, B U B -PbO. iE&TDEL (EMEE
REED 120% % TRE

Fig.4  Effects of formation temperature on PbSO4

content, a-PbO5 ratio, and crystalline size of
B-PbO; at 120% of theoretical PAM coulomb
capacity
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EBRE A S \VIT L, REEIZIEE®E L b IZED
TRE AR 5 NTze FITMALERE T ER T3,
BB TIHETEAIR SN,

80°C
PAM NAM
M5 AbLEGEEICL B PAM & NAM O SEM &
(EBERRED 120% £ TEE)
Fig.5 SEM photos of PAM and NAM at 120%
electricity of theoretical coulomb capacity at

various temperatures 80°C
Low magnifications White line High magnifications White line
length=100u m length=10um
4.3 {LEBRTEOZHNEEL 6 {LRURE(C & B1%F -PAM FED BEI &
e 77 . Fig.6  BEIl images of the interface between grid and
LA TRIC—H DOV 2 #BE L TEBBRIEYE PAM formed at various temperatures
% %ﬁ]ﬁ L f: o
AR D BHREIZE TlX. ERIIFERT PbSO DHE KEBIIEENPEVN LI2X > T, BECEIC
HAECERAOAIROENLEEE -7 BRITTA BT 5 Po* OBMBRLILMENSER L., BFE 2B
EHBESR O N \WIRRETE 5 72, MERISIC L AFEIICEI D, I LzEEZ N
F 1L THO PAM KU NAM OFIGHTL 5o
£, BET ZHEDOHlERFE. PAM OB ToOE¥ MIFLEZEOZ LIZ, ERTIX P 225 PbO; ~D
BIRER, RO PbOx O X EDHEIERHREERL 720 ERfEbAT . B TIL Pb? 25 Pb ~OETTHTHIC &
D, B4 DRENRELZ S22 DIEVER SN &
*1 bR T B OEMEMERTERR HEESINS,
Table.1  Results on structural characteristics of PAM o g . - N
and NAM formed at various temperatures PAMBRICHEVER SNz, T IEHEES
Formation Temperature (C) 30 55 80 BELhbZ bkl PbO, DIbFEERRIEOE N, DF D
Average pore diameter PAM| 010 |035] 082 PhOx D XENEL AT EHEIN L, BED
(Micron) : NAM| 175 | 153 | 139 o . e
BWIE, XERIAKEL RoT 21t 2 kI
, PAM| 1020 | 636 | 535 e ] o
BET surface area (1/g) |- t— D, ZOBIET S BIRILEIC & B BALTESHR T
Color of PAM redbrown | brown | blackblown &7
Stoichiometry : x of PbOx 192 | 195 1.99 G II I EBMEOEF — PAM REZEHE LK
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1) R.Kiessling, “Lead Acid Battery Formation
Techniques,” Digatron firing circuits, p20 (1992)

2) M.Weighall, B.Nelson, “A Guide To VRLA Battery
Formation Techniques,” Digatron firing circuits, p8
(2001)

3) R.Kiessling, “Lead Acid Battery Formation
Techniques,” Digatron firing circuits, p21 (1992)

4) R.Kiessling, “Lead Acid Battery Formation
Techniques,” Digatron firing circuits, p4 (1992)
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#EEH VRLA &

SN DEREZNR & T ORIGHERBE DR

Effects of Catalyst on Stand-by Use VRLA Battery
and Their Imlications on Oxygen Recombination Reactions

man

Tetsuya Kanou

Abstract

o RO

Tooru Mangahara

While VRLA (Valve-Regulated Lead Acid) battery has oxygen recombination reaction as essential
process, its efficiency is not 100% in fact and some hydrogen generation might be considered
in nature. Catalysts containing small amounts of Pd were placed at the open space of VRLA
battery and examined at varied float charge voltages and temperatures up to 2 years. Negative
plates were so substantially polarized to the chathodic direction that float current was depressed
along with reduced water loss and internal resistance, which was a reasonable evidence for the
longer life span of floated stand-by VRLA battery. Polarization measurements made clear on
related electrode reactions and gas diffusions, which is informative to understand and develop

high-performance VRLA battery itself.

1. XU ®HIC

EEH VRLA Eihid, &EEF. UPS. /&
NRM R EETEE ﬁ@ﬂ/?7/7@ﬁktff<
RAwonTBh), TOHFEFMITT7~8ErbIE
TIX 154, XL, 15 ﬁuj:ticofwéo LA L.
RERESCHEARRTICKRECIRET 2720, HBILE
HEGFT TOEFMEPHEL 2o Tnb, BEH
VRLA o EFmibosEEE LA 1213, £
DG ICOWTHBZIED LB D 5,
%%%VMA%mi BMEFA 7 VIZEoTH
\Z5HE Ltﬁx;&i‘lx%ﬁﬁf TTT AT E

waéﬁx WIIKRFETADEESCKRTBES
PG, BRRUSEIEIE 100% £ 1d 7 B v, E&
BENENDOWATT ZEBSIC L o TEMI R F
D, 70— NERE %5, MBERIIERERT A0
T, BETA 7 VICEREBMNZHIHTELEEZD
Nbo

B, #EEH VRLA BB TIZ, )V MEEBE
EBLVBETA I NVERT L7200, BMEOHES
TOREZMESEFCTEL VY,
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2. HERAHE

2.1 VRLA BEHAMEKEEL Z0EE

SABRIZH 721X, KE Philadelphia Scientific
HEOH—KRy 2R E L7 PAdMETH 5, Bl
BRIE, WAEREAHIINDON, T I v I
TEZTAIBELR-oTVE, K1 ICFOHELE
MANDFEERNEZ TR T ERICIIMEEDOR LS 2
TEORE % A7z,

M4
Bl

<fhiHE >
- type A
- type B (AX51%)

BOAEERICERIE

1 VRLA Eit FHAEEE & EMADFREIRDR
Fig.1 Structure of VRLA catalyst and its location inside
VRLA valve
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) —74. 4EMA: VRLA il flfit (C+Pd)
ROPdDEFRIT028w/o k. BEHEDNY MY
FIZHAWEFTOPdEAEREL-TEY, LEL
R EEE /0L TERsTWAE, M2 31
EPMA KU SEM I & A it iR gest % R ¥

E2 EPMARIEIC &S~ MRt A (£) &
VRLA Mt () Ox#Ev 29
Fig.2 EPMA element-mappings of catalysts for flooded

(left) and VRLA (right)

3 VRLA it FAME O % SEM 51
(£ Ex 60, FE%200 £ FX1000,5F %
5000)

Fig.3 SEM photos of VRLA-catalyst surface

2.2 70— bFEBHER

7u— FFEREIE, MSE F9EEH VRLA Eit
(2V 200Ah) @PIERIC M % jEM@® L. 25, 35. 65T
DFABIET I BT 223V KU 230V O BET
W& DEABRE TV, e LoWih & iz 1T-
Poo FABRIAMNE L # B~ 24E ORI TIT - T b,
1 oAt & AR £ R,
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1 MBS R U BRI
Table.1  Test conditions and test periods
HEGEE (C) | ME (V) | W@ MR | IR (E)

25 223 MSE-200 typeA 550

25 2.30 " t 550

35 223 i t 530

35 2.30 1 t 530

35 2.23 ii typeB 37

35 2.30 f Ii 82

65 2.23 t t 64

MBREE X, 70— P, EAMEENM

(Hg/Hg:SO, ERRMREH) . Bt (AKRTER).
PIERIEHT (AC lkHz) ORIE % EMBYIZIT v, £
NEOWBEBE LA, ¥/, EREBEMICIOVT
25, 35. 66 TOMW — WALME (tafel-plot) %l
EL. 70— MELE ERMREL O MR LRI LT
FHEEIGIC BT 2 R RFE = EH L1,

2.3 BXEBEHER

FIREMT (F25T) BT, Ml
% SOC100% 77 & 0. 1 ~ 0.15C =T 8h o1 75 T 34
B {7\, M FEERE, AGEP IR R ol %
FiTo7z,
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— MEYEIL, 82 B #EE K 2T 588mA A 5 140mA
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Fig.4  Effect of catalyst on float current :
2.30V,35°C ,catalyst B (n=2)
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Fig.5  Effect of catalyst on positive and negative
potentials : 2.30V,35°C ,catalyst B (n=2)
=2 JA— FERRCTA— FERLEDOER
Table.2  Comparative results on float current with and
without catalyst
HEEE BEE JO— FNER PARECES
(c) (V) | (EhiEsE) (mA) Bk (%)
25 2.23 72 90.9
25 2.30 319 61.1
35 2.23 127 83.5
35 2.30 873 537
35 2.23 132 424
35 2.30 588 23.8
65 2.23 1069 20.6
* typeA
**: typeB

J0— MEFE (%)=

00— NET(ESH ) ><1oo]
70— pER@ELL)

K6 ICBREEAEEICLARBEROHER R
To F/ow M7I121kHZACA Y ¥ =¥V 2DHER
ERTo M6, 7 &0 MERREIC XD RIE O
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Fig.6  Effect of catalyst on water loss ratio : 2.23V and
2.30V,25°C and 357C ,catalyst A
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Fig.7  Effect of catalyst on AC impedance at 1kHz :

2.23V and 2.30V,25°C and 35 C, catalyst A
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after charge, catalyst

temperature
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90 catalyst saturation at
temperature N about 75°C
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<Test condition>
- current : 0.1C @ 20A
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Fig.8  Temerature changes battery and catalyst during
overcharging
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Applications of Cycle-Use VRLA Batteries for Distributed Power Supply
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Abstract
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Shiori Kumagai

There are many non electrified areas in the world. To electrify these areas, RAPS (Remote Area
Power Supply) system with renewable energy sources and energy storage devices such as
VRLA are so hopeful that many plans are progressing.

In “RAPS” plant constructed in Viet Num in 2000, our long life cycle use VRLA batteries were
applied and operated for over 2 years. without any clues of deterioration.
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Development of New MT-Battery Series for Train Application
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Takashi Eguro Takamitsu Suzuki

Abstract
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Takashi Sirai Isao Abe

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.

The high-rate dischargability at low temperature and mechanical durability in applying a pasted
Cd plate were enhanced up to the level same to the conventional sintered by introducing
hydrophorbic and electrolyte-adsorptive PP unwoven cloth separator and reinforcing the cut edge
of plate by enameling. The reliability test covering train application was conducted. Also, New
MT series with redesigned dimensions were developed in order to enhance the volume energy

density, in particular, in smaller-capacity menbers.
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MTB20 20 255 170 306 108 332
MTB30 30 255 170 306 163 49.8
MTB40 40 255 170 306 21.7 66.4
MTB50O 50 255 170 306 271 83.0
MTBGO 60 255 170 306 326 99,7
MTB80 80 255 170 306 43.4 132.9
MTB100 100 2585 170 306 54,3 166.1
MTAZ0 20 230 115 276 19.7 54.4
MTAZ0 30 230 115 276 296 81.7
MTA40 40 230 115 276 395 1089
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MTC20 20 2585 170 235 14.1 332
MTC30 30 2556 170 235 21.2 49.8
MTGCA40 40 265 170 235 28.3 66.4
MTC50 50 255 170 235 353 83.0
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Development of Battery Monitoring System for the Auxiliary Power Source

of Electric Train

sl

Kazunori Hasegawa

Abstract

A

TE &5&°2
Takashi Eguro

The battery monitoring system was developed for the electric train equipped with the auxiliary
power source, in particular, incorporating NiCd battery. Both SOC and SOH of the battery was
detected so automatically that overdischarge troubles were preventable through the alarming
system, which was demonstrated by the bench and field tests.

This development was conducted for Advanced Commuter Train system of JR East Corporation

under the collaboration with JRE R&D Center.
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Table.1  Major specification of the monitoring system

E B S

BRAEEH E ShEEmANT M7 VA UEEHR (B0AN)

EHRIER Ny T U—BE EHEIEEER  : OV ~ 150V EHALSE 1A
¥/ 70y VEBRE EHRIEEE OV ~10.0V EHRIsE 12 R
Ny T —B5R SHEIESE  : -100A~0~+100A  EHEIEEK 1R
NyTU—RE sHElgE : -20 ~ 80T EHASE 1R
IR SHEgE : -20 ~ 80T SHAlSE 1A
BE - T=4B8 BE :1% FSR E=%EH : 100msec

-4 JIER BEIREE 0~ 100%. 1%/ bit
FRETTRERERE RERE (RERE) LHEBRY, SRErREREEKD 3
REEH SERRE (REELZR. FERER (1), REEER (2)
ERER REEEEY. SHEXER. BHEERE. KEERER
HavERA BEDEFAC L2 EHTFHEE
HABX LON X EUHEE /- FICL 28EfE

sz Ny IF7yTAEY BEOFFRSIC, HLETF—4, AEBRELRE

Z DAHERE ANER DC70 ~ 125V
RIERE fE&hh : -10°C~ +60°C. FEfEE)F : -20C~ +70°C

3 BEINENyFU— (B) &Ny TU-RBEEEE (A)
Fig.3  Ni-Cd monobrock batteries (left) and monitoring system (right).

4.2 SOC fIEHeE
BEEMICEZAVLNRTWAE T VA1) EE]
3. MEEEEELFHT, KEFOAITEILO
ZALH O T/HE L, BIMBELATELICL S
SOC HIEIIFEEIME s —F, FoME Ah JLZ % 7&
By AR, BEOBEIRVINEEORRLIC
L) B EL EOBENER L ERORFAE
PHINTLE) MEID S,

ZIT, BEFEL, 2B 0BEEOB W

SOC HEARE L TUTOHIRERA L7,
DAL FRIC LV EEFEZERT 2

EELRFEEZER - mEICL ) EO A

ERHCHE L RETREE L K02

IWMERMICIEREERNIC L ) FEREHRZ

Ny 727y 735 (431H)

HFEMEEREDCUERE TEE SN EERE

X, BB TRIC X ABFEMIEREEIC
WETS (447H)

61

LoT



#HX

SREEMmA/N Y 7 U —RBER Y X7 LOREE

4.3 BERBMELE

SOCHIETHBESNMETREEZHEIC. K

DIEBEDOL NV THERRERSESENS,

(a) HREFILER : Hlx HEET 5 DICUELR
Loy T -EREFELITRT L, EEiy
LOMBEEXELIELTALEND S LV

(b) REEER (1)  HEFLERFHML 2 M
ZEDFENPLER LNV

(c) RERER 2)  BHEFENIL{ToTD
ZEDEBNPLER LN
BEREHON. [HEFILER] & A=K
ZH (1) 3. Ny o7y THEEE LTEER
I X 2 BB SR TSN TR 5,

M4 IR FROERICBITAEBRRT -5 %

o
EEARAOMREBRECORENRE (RETE

BE) Z8%TH o7 EBRBEERICNY T

) —BREBEBEICLDVED O NIMEBRBICID,

BEEIRAEIZ 82% I IE 7z,

F0%. FEREIZIZIEZ-EDEHEGTRI L. &

0 25% (FUE T RERE[ 35 40) DR R Tl A= R E 2]

A, BB 16% (MUEWRERRH 23 ) DOFEHT [

o

BRZH 1] NHEH S, RBICED 9%. HE
TREREHE 13 OB ClRESEIEER ]I S
R T Lico COEFEEABREFA—FMFICLE Y
Ra2l—varvEXRYFHAICBWTERLER
. MAFOSHOBEREZEE TR NV FaHMmIC
BWTHER L [HREFEILER] HAROKETE
BAEIT 4% CTHRETERMIZ20 5 TH ). EEEF
MilzB1F % SOC HIEDREIX 5% THAHZ L 2R
EL7ze CNEIHEEEZWMET AHERETH o7,

4.4 BEWHEHE

EHIChb )V REAEOTME AhPCHER * #2
BT, EREMECH ERBOBRENEET S
e, BEH, BRERELWIET 2 LEND 5,

BREEMICBW TNy 7))~ FHAEE (B&
ERE) ?MiebnTB)., HICKE BRIV
n, TREOHET L EIZERIWDT 5,

FIZT, ZOBEEFRL. IEDOSEHTHRED
ThbniI-RICEEMEREZEH I, REER
PHTEMEIGEL22BrE2EE L. Ny 7 1) —&iR
ENy T —EBE, RKMNBEEIZLL) TOEDIZFE
REBIZEFHTHHAZHEA L7

COREMIEREBOEEITMIC BT HRAAERZ

110 FF‘J__ NF L —Z a
E5)R EHRFEE D 11.1A(14%) |
130 . EHAFIRE 205
= B S e S S S S VY (
8 4. ] /
70 L
< =~ 60 BRAEELC - NEIREE ; .
SRl b aERE | semmsac
e xh% . T ERGEEOEZ
e 4 : ; ~5%
85 30 .
w20 5
10 BE
g ¢ o |
w o=
& 0 : TEEERRET 1
A i BEBRERE | 7.0Ah(9%)
S 20 =R : HEREHE 135 [
B JIL 1
-30 5 ; -
40 E S
-50 ; e
o ERERE2 saEEn | egeran :
-70 &4 355] %1 23%3] T2 135]
80 25% 16% 9%
-90 2N
0 10 20 30 40 50 60 70 80 ) 100 110 120 130 140

M4 EERRCHIBREEBUTREEORE

FEBRFRE ()

Fig.4 Verification of the accuracy of remaining discharge capacity (SOC) of battery in case of main power supply

interruption.



FB57=-AJ=21—Z No059%E (2003.11)

B 512R . FHMiO#ER. AEMERENIEL AT
Lhivhd I ERHER LT,

100 : I S OGO o T o ¢
90 BREIKE
80 L | |
- | mEmEesE || PAERIESE
20 88%(11C) 100%
< 0 T
K 30 FE |
20
N 10
S Y B0 w
& 10
1 -]
= §g AL
o RIS
ol '50 \
:60 I ]\
70 H EEithr 5
80 [ #E
-90 i
-100
13:05:00 13:35:00 14:05:00
(=34
X 5 FEHARICH I 3 REMEREEEDIERTE
Fig.,5  Verification of the capacity correcting function

during charging after discharge.

4.5 BCHE - FWH LM ERE

ANy 7)) —IREEEEHREE TIX. EEERIC. K
H-REBESNTWAEHOBOCHREEDOHRENTTHON
b, BCHEMEIKEGORGAEE LR T —%
((EBH). RUOEHEH#OEM T4 (EAR) »
LHESNIABLEES 2 ZER L TEEXIT ).
FaH e L. SEEMADO L) 2EFEREH
FETEANY T —EEHHOMICWw - ) &80T
B, ERFZAFHICELAFHELZITR > T b,
4.6 REZEHMEEE

Ny 7)) —DOIREEE L LCd, BEEE. BE
B, BREBENDN. Ny 7 —0OE (5.
wEN, BRiAR) $HEaHIL (BEET. WK
L. oo x8Mm . RBEEEXORY (HhE
MEEBOWE) 2 EPEREZ > THREI NS,
NUFFHEICBWTINOOERELZERE L2 3
2b—YarvEEfL. TNTIOREFEEZHEAL.
FTECEHRTHNTAI L 2HEREL,

5. ¥&8

AWPEEIC L VERFEEZEEL. WEER
CIRERBIC L AMEMRBTHIEL., EIZREROD
REERRHEIC I AFEMEICL VEREORETHE
HMIET 5 SOCHIEA R 2R /Ny 7 —IREE

63

EREELZREL. ShEEWANY 7 —OREFE
B+ 5BDBETIEET LI LA TE

ZDSOCHIERE L HERBRICEDSVWIHFEE

I REE R . NV TR, EEEHMHIC & o THREE
L. Ny 7)) —DBREIC L LEEEEZHEEICH
XELHWEETHDHZ L ERIEL /2

Ny 7)) —BE, Ny 7)) —iRE. BEERLOK
BrgliL Ny 7)) —0Fe - HEZEICI5EE
ERREL, BEEEOMREEEICML LT L
BTELEELTET AL ERERLT

At

AWFFEIE R B A RE SR ER A SFE JR R H AR W%
FEYy Y —BLOERMEICIVERBINIZD D
THY. RFROZEITICH20 . ZRETHEREL D
BoRE WP W H AR RESRERA S JR B H
RIfFFESE L v ¥ —BICECBILELD ITE T,

(BEXH)

1) #RTE. £HEE. ER)IFEL TESE  $£39 0
PR A NR -V VR T AFRITE . S CES 501 (2002)



BT A

BHOERRERICONT

International Battery Standardization

EH 1T

Yukio Tomita

1. RLU®IC

TEHFOERT, FREOFMERELZ 75 L.
C F 2 OREROERNERESPEBILI NS 2D,
AEEHICOERATH S, EREZE - I TE T
ENTWEELS, BB LOERIZON, EE
EECHESEOEMREEY 22 TLEWw, EEN
WCEATHH0PERkDLNTVAE, EllIZBW
THRABTHEROLEFK TH 5 JISBEIEOHE -
LEITHoTH, EEHETH S [ECHME L DI
AUFEEFHICZ > T\ 5,

AL TIL, Bt EREEL ORI & ROz
IZDoWTIR 5,

2. —i%

ERZEAoBEXIZ. E2EH L2 TIOHL
PHIETD., EREHZOHESLEROEEN L
EOFEFE T B RIZ 1906 412 IEC (International
Electrotechnical Commission : EEEREERTE)
B3 -rETHEEL, COKBRIECHER - BFH
FOFEMAEFIZB T 5 EBRRENMICOWTHET
X o7z 1947 121X ISO (International
Organization for Standardization : EFSE#E({LHERE)
A, IEC OB T 2 ER - BFEMZRVW2TT
OHHOEENEZBNETAHLVERERELE LT
T ENTo, 1987 121X IEC & ISO & T JTC (Joint
Technical Committee) % &XE L. [HEIEM D E D
TRV OHEHEZ AL 720

HARICBIT2EHOBEELICEL T, () &
WIS FiHiE. () BEAEFEBRIES, (D)
HAGEMTEST, 1997 F12HKe LAEBEMLE
£&~, LT BAJ (Battery Association of Japan) &

|OEEMAEEARL EEIEED

64

Byt A% FOEMEEE S L TER. JUIEFEER
FEEOHLERY, B JISHEILEZIToTE
720 BRICHEAE, EINHETH > THEBHREK L 0
AHSEEEIEL ), IEC OEBIZE{LEE~D
SE T, BRAOFROBEGEIIOWT %
BB SND LI >TWh,

B2 1990 EEM D IC A AR TEAfLE N - FEE
ThHhArZ v rVKEEME)F LA F Y EEfRE
IZDOWTIE, BW& ) ERHAKTH 5 IECEE L
JISEMEISEEEDENI- LD LR A L) ICFAEHE
1T L7

3. IECIEDWT

ERICHB R X9 12, HEEOERZEELI,
IEC i~ REESN S, T2 Tl IEC & EEE
EALIZOWTIHRR S,

(1) IEC IEBIFHETH Y. A AREIEo 72
HEHBEAT, Vaix—T7ICEBRTE

(2) 1906 £E12 13 HEITHE L. 20034 1 AHAED
LB, EXB 52 7E. #4258 11 7 E O
63ETH BHo bAIHAITFRELEES SN
B, 1941 B, 1953 IR L T\ b,

(3) IEC B+ AEX. NC (National Committee :
ENEES) ML 2T NUT% 5%\,

(4) ERVEESEIZ, BEVPRE LEFRIHEE%
FTHEDLLRITNER S v, pHEEITEREEE.
AO, BHFREZBIRLFFESI LA, o#
&) AL B. COTNV—=TIZHEIN, &K
HEXHPHETETINV—TADEKEIX835% %
HHEL, FV—7Cl30835% T, U —7B
BFOFEEHEY), FV—T AFHERZED
2y TAYA, KAV, 75V A AFYAD
5HETH B, bhAIITEIZ 2253%., EEIX
1402% TdH 5,



FBF4Y=#HJ=a2—2Z No0.59% (2003.11)

(5)

(6)

(7)

(8)

(9)

IEC @ 2003 4EFEIZ 1980 FAA A7 5 (H
1581&M) <. oHEE&OMICTIITHT R Lk A8
BREE o T\ b,

IEC OAFEEIL. R, 1LFE. BFETHH D
SFRETIREEDATEEEHA SN S,
EEAMT. NC, EEMARK. FITEREA.
PR OIREIC L > TR SRS,
IEC Bk, &k, BI&Rk. UBES. £%
BETH D,

LI ERR. BAOENH K GEERI
BERA) AT20024E 1 BH 5 20041 BTy 8
VR IEC&RZHO S,
EERE2IERT 201k, EFfEES (TC:
Technical Committee) T O \LEIZIH L T,
SRZEE4S (SC : Subcommittee) R UMEES
V—7 (WG : Working Group) % E%ZKE L.
EEHREEERT %0

=2y

Tl

LA, BHICEFRT2EMEZESIIUTO

3DOTHAbo

- TC21 : £Eb

- SC2IA - 7V ) EEMR VB & E 2\nE
Eith

+ TC35 : —REit

FERICBEE T 5 HARDERMFIL.BA] TH 5,

(10)TC~iE. € TONC AT A2HEFMZET S

(11)TC i,

B REANOHEEIEBSNT 5 P A VN —
(Participating member) 724 7 —/N—Z
$% O A »3— (Observer member) 2*DJ&E
HETH,

EREEEICRBESINT 5 NC IC8BE
ErE) L. BErTm L XBLrHELESI T D,
LA, BEARIF 720 TC/SC DHEE
Lo TBY, —KEMD TC3b bBFEEZIC
o T\Wh,

(12) IEC ##&13. FEHIE LTER1IIRTT7TODA

7 TR TR R SN b,

=1 IEC #R#&1bD RS
FOY LY hD RENE
EXRE 2Fh BAZE

0. FikrxbE

FAHZEFEIER (Preliminary work item)

1. REERE

HEFEIEHRE (New work item Proposal) NP

2. {ERERRE {EZE R (Working Draft) WD
3. ZESEKRE | ZESEE (Committee Draft) CcD

RERE SEHZE S SEE (Committee Draft for Vote) | CDV
5. R zﬁiﬁfﬁﬁi (Final Draft International FDIS
6. BITERE EFE#E#E (International Standard) IS

- REBEETIX. BESNZNPIIHLT, #
Y425 TCE/FSCTP AU N2 B
ZRTbh, ARBEINsEFH7ud s b E
LTEEESND,

- PERRBETCIX, LTS5 TCE7/2SCHOP X
YON—DHELT B I X ZA85— MWD E1E
K3 %o

- BREABRKETIE. TCE/ZIESCOP R0
AYN—=DNCIZLo>T, CDPEZEEINL,

- BB AFEETTRTOIECIE A ¥
N—EDNCIZLZEROEE EBERTOHE
%#Z“C BATERRE~ED

EKBERETI, CO(CanmlOﬁme HtE
%E)#%?NT@NCLCDV#EHéh\
55 ARENfTbNh b, FEOHRERERLE
REZ, TCEIESCIZENEN, #EEE
BEEFLEHELRZE L. RVC (Report
<ﬁwwgmcmfawaﬁﬁ%%%%
L. CORBLESEDONCICEMEN
5o CDVIZP AU N—D 35D 2 LEDE
WTARIN, BRZEICLETEBESK
FDIS & LTE&HEN S,

- AR TIZ. $_T® NC |2 FDIS 8|
SN, 27 BEREN TN b, L& EE3
SD2ULEOBR L EDOEEL T LIE X
12, COE2 7 AUANICEHIRIZEITZ4T)

(13)ISORE LIZ, $ERIE [H LB HETELC

HELZ4 Y| & LTwdor, 1998 47
SAVTFFUVATA T NVEFOHEMOEIE,
OB EEH) SEEMICIRETE S L) 2



BMOEFRRELICONT

FRIZED 57z MT (Maintenance Team :
AVTFUIF—L) RFREL. BATEARE
DRFEFZ1T o

(14)FEEE, AV 5 —Fy MRETFUELAVE
ELXEEZE) ANEELEEORBLZ K o
TWwh,

4. BHOEEEELKIZOWNT

(1) Bt EBRELIERIL, BTIC SR~ 72HTIEC
® TC21, SC21A, TC35 TTo T\ 2%, £

TNDO TC XiFSCiE, TN DEMRPLH
HHETLIEMRZEPOEREINS WG %
ZEL. KEEBMIZOWTFOEBHEBIERE
ExITo T\ 5,
R2ICHAFEIN TS WG LHHMAE TR
To BBETOABTELHD TC 7213 SCITFE
72MB%A1E. JWG (Joint Working Group :
GFWG) ZHELT5b,

E BHEECEMZEES L ZORMEA
Iz R W AR oz
JI—7
TC21 : SECONDARY WG2 Starter batteries HEAER
?E%%%?D BATTERIES |\yg3 Traction and stationary batteries BERERARVEBRHE®
— KB
' MT6 Maintenance of IEC61056 series HERXER

JWG21A | Secondary batteries for aircraft and aerospace applications MEFHEAEH

JWG35 IEV Chapters 481 and 486 Eove)ES

JWG69 Secondary batteries for propulsions of electric and hybrid-electric road EREBERUNA Ty REEEE)

vehicles HEi
JWG82 Secondary Lead-Acid and Nickel-Cadmium batteries for photovoltaic FEEFBREE
electricity storage systems

SC21A: WG1 Vented secondary cells and batteries containing alkaline electrolyte N2 M GT7IVA)ER
SEFTDEARTI\E?ELLS AND | \ygo small sealed secondary cells and batteries containing alkaline electrolyte NGRS 7V H U B
CONTAININGALKALINE | WG3 lithium secondary cells and batteries U F g LAZRE;
OR OTHER NON-ACID | WG4 Safety and mechanical tests on secondary batteries I ZREMDREMER U R R
ELECTROLYTE . ) . = o =
(FIHEBHROEE PT62133 | Portable sealed secondary cells and batteries-Safety requirements INEREAEDEEMER
EEHVWEEH)
TC35 WG4 Performance tests and dimensions —REMOEEERER E~TE
PRIMARY CELLS AND |y Lithium batteries UF Y A—RE
BATTERIES -
(— Kk Eit) WG9 Safety Tet

WG10 Documents harmonization FRIRE OFEFN

JWG12 Safety of primary and secondary lithium batteries during transport —RRUZRDY F 7y LEHDERX

DR e
MT13 Watch batteries BFETHE

(2) BARIZBIT HEHA

BT 5 EBZ LN E, BRICBW TR

FIZ B BRIz H BAT AR EZEEAKICH 2D |

HRRAORTIE 24T > TV 5o

a) TC35 Cid. BHEELZF|E T, —KREMS
B OERIUEERHEEL T 5,

b) TC21. SC21A. TC35 2B L Tik, — &R HI
Wi B FNENBA] NO IR EMES
&, DMEZREMES. KBS OFM
FEEPHIE L TW5, TAENE 015

bDILIEC & FARRICHEET 2 HAEOHME
BAARTHIET 5o

o) HEMEEAIZ, BRI L F/-3HEBEIE
WA ZABLTB Y. CogRErER
FIZHE Y3 B WG NOIIE % 1T > T Ao

d) RIS T, B fboZFNEhoBEROXE
PR - BESN. HARRE LT, £
N5,

e) HFHMEE AL, IEC D WG, JWG IZ&M
THAUN—%IECEELTEHL, 2D

66



FBTYZ=ZAJ=a2—X No.59%& (2003.11)

3)

EC%EK%IW\ﬂAT@J FIZZIN% B
. [EC EBE&@EICSML T bwvw, HEE
E#ﬁ%«ﬁ%éh%i%%bfwéo
f) BEEKOEMIZET 2 IEC O WG T, H
KD IEC Z£E S Convenor (K& EME) &
e, EELEFE]L TWb,
BICE T 5 R DEAIZ OV T
F2DEHAIZDRENTWAHY, HlEFREHE
B EORERD S DBEMBROA V FF A
1o TWAI3h, BRESBERESCNA 7 v
FEHFOEEL EE2IToTWAED, RILDE
WOEBRERELLORET T LD EUTOLES
D THbo
a) ) F U A EBMR CHEERICEES 5 EEL
1990 ERFDICERLE NIz = v 7 VKR
Bl F A4 T EMIZ, FOBREREIC
LR 720 FD2OI NS DEMDZREILIE
EEIToTWh,
IhooEMIZ. BERTHO TERLEN
CERFOEEICHEDAEENPRKRENVT LA
5. EBERERERRIAARFTEAN L ER Y #
LT, ERELAHEE L 72 HEROBEIC
mz. AEMHEEOHED Z3NTn5,
b) R— % TV H/INE R B Ot —HRAEL
= FEM., = v 7rVKEEM, VF VLA
F vEMLE EONEREREMIT. BiRA
B oCTHHERARIEE L$—57}b$§%““
HbHTEDNL, BHEERLZEIHAEICE
5LMAENLDTHEREEDT LT,
BR LB MERBOVERD % ST
%o
Ze e~ DB A
Bz, TAVF-ZEFBELALD. ZELE
179 72O BEBEANDERBITI RS2 WESHE
wCThY ., BEBIHETHFEENIIIPAN
ENTWb, ) F 7 LEBHMOEBREDREME
2, BR - BTRBIHEHSNIBEICTVA
T A& L CORERERD 720 OREELAHEES
ENTWw5,

~

C

67



rEY T

HATZL7IVAIRNYy T —pR I FEICEHF I NBEAN

MF Batteries Made by SIAM FURUKAWA (Thailand) to be Imported into Japan
on Board the Honda

S5 A TREBERANNY 7Y =B MF Ny T
— (WY T ANy T) =) IZBITLODH ) T,
AT LTV THIE. ¥4 TOHEEH MF N
v 7 —DEEITI A — 5 —& LT, 2001 SEFk X
D HABITEEASB YY) — ANy 7)) —DEER
Fta L. T0%Y A OHRBEIEX — 7 — KAEE~
WA EFEMFITHAELTME Ny 7Y —%MAL
TBY L7,

5 A DHEEBNY T —F. RO Ty FEY
Ny F) —BEET LD, BREEH NNy 7
—OEBEMCL) BREEEX — 7 —&HB» 5
MF Ny 51) —DEZ2\/272&%, 20021 80%
AR THBERO CR-VANOFRAZEIDIZ, 3
A3 A4 baZBEOT L., 2002 FF~FKITIE,
RYFBEY T4, PIVBEYIV—F, WIS EE Y
7Ty T ERAERDO MF Ny 7)) — 2 RAW:
PN TBHET,

CoHT, AUFEYT4 (HEROT7 4 v bENX
— AL LIk 55 47) OBERAT (749 b7
1) 7) 12 38BIOL-MF /8y 7 1) — AR &, BHAE
DOBEBODLEIZBVNTBY 7,

TONyF) =, HRDOFB L) HARDFK V¥
BE~IA LT3 38BIIL-MF /Ny 71 — LA D
W - HREO DO T, HARDBERIZH ToHRE W
R ELDOTHY TT,

F) 2AOEFEL —H—BOEKXHLE

XHRTDEHE ExX#R

Honda Automobile (Thailand) Co.,

g4k S AEERNIL K T Lid

TOYOTA MOTOR THAILAND

24 FIZBEIE FIASE co., LTD.

2A4WT SERIEWVWT B Isuzu (Thailand) Co., Ltd.

68

Jrd
pui
N

EE3

T —

24 FIAZEARAD 55D23L-MF /Ny T —

B
Z4WT SEEANMAD 95D31L-MF /Sy 71 —

(A T7AT7NH TR HIEE BA)



FBF7=-AJ=a2—X No0.59% (2003.11)

) F ) LEHEEH MUSES-C 13 &&] TETRHI !

Successful Launching of MUSES-C (Hayabusa) Powered with Li-Ion Battery

%5 200345 A9 H. FHBFEMER (B F
A7 EE) ERSFHBN L2 — (W
ZH) ICBWTUNNREREA TFEREE [Muses
(3 2—¥R) C] OFLTPESHI L. BFF [1E
PRE| tmgEhE L, (B, 2)

RERIIE, FHREHETO ZHEEOT THE
ENFEERY F LA F YEMPEHINTED
¥ 9, BdFEHZEA Ni-Cd Eith, Ni-MH &t
DEELHRE, BEEBIESZNVFVLAIFVE
woBEEEl - BEEELE B L -MEZ EICH
EHZLET,

1. MUSES-C &R EmnitaE

MUSES-C I2i&. TWHEM 54 FL L EREE
132Ah, OCEETIZHB VT 1.34C (A) OEVETR
TEFLHEREZET IEHNATR ) F 444
vEM (K3) #°11 EESERE SN THEHINT
wWET,

BIBRF O N—RX T 14 v 7 ¥ —VET 2%
AL, WEHEREAORELEY - VEELEHL X
L7

FAHATEELAVOBREEISER IS
M-Vary tOFf LITEEOIRE) - HEIZL 412
iz oA MEBREFEELFE L £,

2. MUSES-C MEH & BE

MUSES-C 2 v ¥ a3 v, /I~EE [1998SF36] @
TERF T VL THERICELIRED . NRED
B & TEOSMD O KERDEWILL, BY)ILH
H RS 5 HFELOHAATT

2005 4EFKIZ/NERE [1998SF36] 1ZEIZE L. /M
EREOBME &Y v TV EZ T, 2007 4F 6 A
ICHIERIZIR R L 35

(= 4)

69

1 M-V5 S#(C & 3 MUSES-C #T LS
(BERM  FEHMNAMERE)

2  /IBEAFET S MUSES-C (o X —JHEIR)
(BERH | FHAPHRRER)



My X

) F 7 LEEEH MUSES-C [1E®R&] T LTI I

FEE L 7o B HhERIR R R O R O LEHIH £
T, &3Iv¥a ‘/EEF’aﬂb:EM‘IJﬂ%éhi?o
Ivya VL. FTETE COEERRERZED
LEORMEITETH Y., TORET % HO 588
EITHRO 4 FEMIE. FERICEZ BT AE LK
ECTERLIT. F-EMOFGREY BIFICHER
Th720, BRBOERICLELZ2EMAELTRE
TAHRBRGERN Y- RRELE L,
FHLETRBRICBEREZRET A1 XY MI/MREDOH
BEFVTNVER R E, AROARE DRV RE L,
WIENRY KRHAIAERSIN T T T,

WA, BB LoERFERE L FREBRE £ 01T
LTEDTBY, ALV F VLA F YEMOR
EREME L TOERRIEZITZVET,

3 MUSES-C B8 BY F 7 L1+ &7

Ky TEEB25E
HIL

200355847 L
(T L% T1.35RE)
t—Tk—IL K -

S 2007468
&1 55E 128 (E—TKR—ILK)

[ 54203 v¥a> ]

X 4 MUSES-C 2 v >3

(LE F#—2 XE #f - IIA Ef -
HFHEZ 1R &&)

70



FBF7=#AJ=a2—2Z No.59% (2003. 11)

N 7Yy FBEEER VRLA Eitt (FT7C-HEV &Eit) D&

VRLA Batteries FT7C-HEV for Hybrid Electric Cars

A TIE, A X FHASHE & R Teko SLI
FI/NEI VRLA &bzt L COADEE (RIA&RES)
22, ONA 7Yy FEYI 2L — by —
FEIHAELU EONAS 7Y v FEHE)JER VRLA

BWAHABELELAZOT, BABLIT,

1. EmOBHER

(1) NEICTEHS

(2) BIERESAE

(3) FaosEw

INA Ty REFTISY — 272 PSOC /3% —
VEMIIBWT, (ERF SLI B/ VRLA & b
LT A5 EDFa%ER

2. - MERER

HEV A SLI A
FT7C — HEV /NEI VRLA

247 VRLA «
BE (V) 12 -
Stk £& (mm) 150 150
18 (mm) 87 87

=& (mm) 83 93

& L 1.08 1.21
B8 (ke) 2.8 2.8
3EFEEREE (Ah) 6.3 5.4
H7 (DOD50%. 2s) (W) 1300 1300
A7 (DOD50%. 2s) (%) 220 100
PSOC /3% — > Hf (%) 400 BIE (BFELLE) 100

71

3. WRE

OtV —% 0 BEERISE/ L — 5 ORHA

QamEWE  mFoORBELIC LA REST AR
Mk

QEMEWE - EWEEEOKBILIC L ATHALE
ik

@HESBE - SRR S A TEE RS

®F D1 DR R U EE RS

4. TtsE

(BB EEMEEL SWEH KR BE—)



rEY X

A M2 R BRI A B ORR

Development of the Battery for “Bell 412 Helicopter”

Z OEHA O Ni-Cd BTV 412 1
£ AR (REmEMEE TA/TB#HK) AL LT,
EtsmamzeR (LT JCAB &) OHRRER
REBLEILAOTIIICBALET,

1. MERBHAOEREERIHRSE

PRI T 2B, 2tk RBERERER
WMEBREAER S, BHAMAREICED  SUTHER
HEBEIREAREER L, BET 2BRE~NOHEEG
R M EEDILFEZIT ) LEFD ) T

MLZERICHERT 2 EllE, BELZEREEHFTTO
BWEREL RO S, ERALAEREICED CARRK
BUCED . WEEDIUEZTILENH) £7,

2. NIVH2HERAEMORRE

ZI—FLY, NV A T T FFEA)L 412 R
ICHERT2EMOEE/ERISG T o TE7D,
BRAREZERO L JCAB ~MERASE * HEE L.
FTEDARDAR T ZER LR, EHLAAEE
(465%5) #ZHL T L7

ZOEMIZ. MASA BEEMLE 20 v LL.
BERNEBEZEMLI-DDOTT,

72, BERERSMIE. RTCA/DO-160 D EHTHR
EALE L. ZOBEMOHE LTICHR<FE T,

(1) EHRABARARERS  H 4655
(2) TEMWEF - HEMN MASA-20T &
(&5 FE5 505120)
(3) HEHLHIIE
MIL-B-26220C, MS24498C
Mzt AT % V & 6-3-2-3
RTCA/DO-160D
[T B-562891,A-563360
(4) AEL : 24V

72

(5) AHEE  34Ah/2HR
(6) MAEE : 84211Lbs/382kg
EEE  80Lbs/3628kg LLF)

MA-5A-20T

(EERGFFER AR BE)



FBTYZ=ZHJI=2—X No0.59% (2003. 11)

1270y 7°03 D@

The 25™ INTELEC in YOKOHAMA

A4 10 ARE TS 25 1 INTELEC 2 s g
L7=DT. FOMEIZOWTEBNME LT T,

1. ERREOAR

X% © %25 AEREFBEEI ANV 25

Y4 - The 25 International
Telecommunications Energy Conference
(B&#F INTELEC'03)

2. REOBE®
SHOBEBRMMEE I HBEHEE Y AT A
THWHNABEAT ANV — & ZOBESN B
ZBWT, VAT L -\ NS RCETALHE
B 72 BLE 2 O ML O BRI FIF e T, Of
B CRIOBREBAZBEZITRZ) 2 LIZLD, 2
DO - BREOELREFRAZHEY ., »OF
DEBZRETLIZEZHBET A,

3. SEOEE

HEBA ETHEREEYS
IEEE Power Electoronics Society (PELS)

4. FHER - 25

BfEH 2003410 19H~23H (5 HH)
& 3RV 7 4 afEIE (BRIET)

73

MM ER
HREEDPSCEBRDOWMIPEREINE L,
- AR Em SR My yay 140
- S EPRIER L
773 BIFR D 8kvyvav 24 1
DCDCavNN—%Fk: 13y ar 43 1%
N ) BAR S Tkvia v 21 1%
iies - UPS 1R t13kyvav 41
4y - EMC BIfR 3tvvav 11 %

%10 A 23 BIZlE. ¥ RM F— L kW) [Development of
Battery Condition Monitoring System] D&M NDFEFT %K
L% L7

6. ERTER

WXFER LN, BRSNS, SRS 2 Ban
PREREINT L7
- HESH
SNy T = A=

D9 304 (WEIW 12 %)
ST R
(B3t %2 &9 T 34h)

xBHHSBERASE - Ny T U—REUPSENy 7 —
ZEHERLE L

(EEEMBATR =H ED)



rEY I X

42V HEHEFR 36V HliHANMBEMOREER

Progress on 36V-VRLA Battery for 42V Automobiles
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Delivery of a 200kVA UPS and Its Supervisory System
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Switching Unit for the Relay Station - The Ground Wave Digital Broadcasting
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SOH Monitoring Sensor Unit “BCW6” 12V-VRLA Battery
for a Variety of Industrial Power Sources
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Lineup Expansion of the High Output VRLA Type (Valve Regulated Type) Battery
for Motorcycles
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The World’s First Release “FGUARDT™ Series” Automotive Batteries
with Tester Function
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Wt BE =RE we | e & RS | RAEE
(V) (AR) (mm) | (mm) | (mm) | (mm) | (kg)
B19R/L 12 34 227 | 200 125 185 9.8
B24R/L 12 38 227 | 200 126 | 236 12.6
D23R/L 12 54 225 | 200 169 | 230 16.7
D26R/L 12 58 225 | 200 | 170 | 257 18.7
D31R/L 12 72 225 | 200 171 304 23.5
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Delivery of a Hybrid Photovoltaic Generation System for Bio-Lavatory
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DC Power Supply for Cathodic Protection
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