ISSN 1345-8426

’ 2017.11
No. 73

T Tl —_a-X

B SIS Aat



FB>7_ANZ21—X No.73%

20174 CEER294E) 11 A 347
¥ 47 EHEMR S
BEm iRt r aX 2N T H4ELS

it # FBF = HL=a— AWERES

WEREE LA B

M & B I . ZEE BHE. SRE B, RE KM, B W
KB #H—. Bl v, SH R, sRE 8

FEoan (RETERERCEY)
* VA EIE. BE(B045-336-5078) £ THEVHL X T,



B

Tl —_a-X N0.73 2017.11

H &

BES

PhikE L U TR D b 5 2t e HIFL C INEP IR
#idH

Ay TG D i I
X

SRR d5 0 B RIHER & i AR L
PR B JITET MR PRk BEaE, JkBP b, 83 o I B 5T v

MnOz2 FRMITEMRZ FIV 72 Y) 577 4 G g A il oD 7 S Lo R
R SEfE, APRE B W, Bl Def, 57 GHEL Sofh S0

VUM~ VT V) F T LD F o LA K TR M E R
LN 5 % NE ST N N T T T 1 M I Al e e o - L

Phoe it bR b P8 #E W FCR TR ORA % b AL =

FE 17 BZ s
¥ o e ML & (0 )| ) HTET HER. PTHER Sefse ...
rEYZ7X
UltraBattery & FCR JEZ& A W= LW E S 2T LAORESE e
FEIBE PRI ETR ZX DB oo
AR 7 24 F BHFAFERAE (BR) ABRI B FE. oo
MgBOX DY) — Y HEADSE & F 2 ETOHDHMA oo
YA 22— Z FHIBFRAFE BT BMU oo

& aatdn
ECHNO[=% /] IS UltraBattery >V — Z1Z [K-42 /B19L - K-42R/B19RIEM ..o
THOTTULIB BEVF L) B oottt bbb sttt
HIETRRHNA 2 2 =7 24 ZBEE oo
ffE T b2 2 HEHEN BUE 375 LN 2 2759 T U = DFIT oo

A3



FB
Technical News No.73 2017. 11

Contents
Opening Remarks
Shinichi Ono.............. 1
Introduction
Trends of lead-acid battery technology for automotive applications Jun Furukawa.............. 2
Technical Papers
Improvement of utilization and durability for Lead Acid Battery positive electrode
Masashi Matsushita, Yutaro Kawaguchi, Atsushi Sato, Yusuke Ogino, Tohru Mangahara, Jun Furukawa.............. 8

Electrochemical properties of the lithium metal secondary batteries using cathode with MnO, additive
Miyu Nemoto, Masaaki Kubota, Hidetoshi Abe, Kazuhiro Imazawa, Kiyoshi Kanamura............ 13

Characteristics of LiMnycFe PO, for lithium ion battery
Kiyoko Kon, Miyu Nemoto, Ryo Nakahata, Hiroki Yamashita,
Takaaki Ohgami, Hidetoshi Abe, Kiyoshi Kanamura............ 20

Development of the FCR type Valve Regulated Lead-Acid Battery for Railway Ground Equipment

Satohisa kitayama, Masaru Miura............ 26

Technological Analysis

Technological Trend of Advanced Batteries Yuta Maeyoshi, Hidetoshi Abe............ 30
Topics

Introduction of Multi-Parallel Battery Energy Storage System using UltraBattery and FCR type Battery............... 33

Introduction of international railway eXhibDITION ...........coiiiiiiiie e e 34

Establishment of ABRI for development of the next generation lithium ion battery ..., 35

Process of our activities for the Green purchase law applied t0 MgBOX........c.ccoviiiiiieiiiecece e 36

BMU TOr CYCIE USE VRLA DEEIEIY ...ttt 37
New Products

K-42/B19L & K-42R/B 19 R of ECHNO IS UItraBattery SErieS......coiiviiiiiieieireieiesieseeiesiesieseesiesissseeeeseeseens 38

Lithium ion battery Power Supply Unit for Stand-alone ..o 39

SPOt AeteCtiON INTEITACE UEVICE .....iiviies ettt ettt e e e ne et et e et e st e s ae e eneereseesee e eneanens 40

Introduction of specialized 375 LN 2 Lead Acid Battery for TOYOTA vehicles in Aftermarket............cccccoeenennee. 41



=

ﬁﬂ{
I

FBT7Z=#hJ=a2—X No.73% (2017.11)

HEEELT

FEROH 511 BIEL T

ZOFEE, FBF 7 = V= 2 — A 2017 45 & FI4T
THIZH2Y . PR LD A oR 2 HEBEEC T
WHLIL—H—DFkk, ZLTIDT 7 =hV=a2—
A%l LTy 7)) — OFEAEAICE IO ' B
HEHNTWDEHFEOEREIZ, 206 A 5H LS
FLOVEEENN Yy FENT LMEES L
T, R, LI ELRARIETHEI LT,

BHEHREELT, HREHISSEIHREBELET

Lrtix. 2016 4F 5 F (2 H R R (2018 45 H 1
¥y ar (2016-184F) | # FFK Wz LE LA, 20
HHRRE Rl O FRAAERE Td 5 2018 4EFE (2019 4F 3
AR ey, [FHE R & 258 B [ b, &
BALIC & 2 Az ML R X 5 ik oe b
B O3 O0F -7 — FIZihoT. ¥4 F 3 v
7 hRETBERLTVET,

2016 fEFEIE, 78 L@ AS 553 M. BRI AT29
L. AIEEL TGS L 20 £ L7z, PRk
e B L OEM Y Y 3 ~ [Dynamic Innovation
2020] DE2 7 21— A [§> THL5EM] DAY —
& LT, BEAEEREOBIL R OBABAF ICHETT 5
Lrbiz, XM L0EFEEMA -7 — DRY CELL
AND STORAGE BATTERY JOINT STOCK
COMPANY O#AIFR ¥ 1 O JIFEE I-WIND
L OB ERER L WIMERIZ S RRAIID A
ATEND F L7

M7z bidnl &, Bith - BEATFOZF 23—
e L TBERRIE RO 5 “MiifE” %8 L.
FNHIEATWL 2R U T, (S HEZ
L. #h&s & 8tk 7 v — 7R O R BE 7 5o & K
HL7zweEZTWET,

RERMGEEE /N E—

Shinichi Ono

DL OMBRHOERIZTLHLAADZ &, £l
BEYYa VERE. TORIZORN LT AR
DLEELZMMTH D &) BRI kDX, &fh
—HEBROTHAF IV ZIIHELHE T WL Z &
T, SFEMEOE S 5M EEZHIELTEVR) 3,

BRIAE Y aVICHTEER

L4tid. [Dynamic Innovation 2020] & \v»9) £
Y'Y g ragiy, 2020 4F L2 [ 98 B 980 R
EEM IO, WA LR 60 % | 2 ER L
£, HHEIGHALZHEEL T E T,

L2 L. 2017 4R EEOHVERIN T SEAE TR 1 [ 58k
= 620 M. EEAE A0 &L £ F2EHIL
EWVo ZZIRIETT o INAH4FEMT, RELHAR
DL OIZIE, FRAFEE & b2, EEE—
ANOE ) PHEF N (HFEORE ) A= i L)
EEOT, MM/ X= a3 V. BV
LA MR L T2 2 RKCEEOEREIHIR I NS
bOLIERFELTBY . TODI2iE, HAlrbis
PEETHLEV)ZLIFEIFTLH) FHA,

INFETIZE, 7V I Ny 7Y — FEw - K
M~ 743 K225 B [MgBox (v 7Ky 7 A) |
WHER ) T A4 F EBiMZ L FEEEORIIC
LIMYMMATEND F L7z, 51T, EHI2ZFD%
DFEAM . 104 %, 204FEHOMFICLE L SN E T
H5HI)RZBVT =< | ORPWIZED. [+ ) —
LILIF o nN=1]oBREZHE L TELHHFTT,

I b b, BREEICHRE L 72 3EEE) & Mk L >
O, B R BEAMHAREICE O, HITHIRTE 21F
TEEOH L EHIELTS) ETOT, 5lEkH &
THE, TR0, HLLIBEVEL LIFET,



FBT7Z=#hJ=a2—X No.73% (2017.11)

BE EARETRDORKA M

Trends of lead-acid battery technology for automotive applications
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Abstract

Since 1989, the Bulgarian Academy of Science awarded every few years to scientists who have
made significant contributions to the development of lead-acid battery technology. Author won
2017 Gaston Plante Medal to contribution for “Development and practical use of the
UltraBattery”. In this paper, regarding the lead-acid battery for automotive applications, the author

describes history, current status, and future trends of the technology.
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Improvement of utilization and durability for Lead Acid Battery positive electrode
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Abstract

For idling stop cars, it is necessary to reduce the weight of in-vehicle parts to further improve fuel
economy, and lead-acid batteries are also required to be lighter in weight. We have worked on
reducing the weight and improving durability of the grid, but in order to further reduce the weight
of the battery, it is necessary to reduce the amount of active material. Simply decreasing the
amount of the active material decreases the battery capacity and cannot obtain the required
output, so it is required to maintain the capacity by improving the utilization of the active material.
Improvement in utilization of the active material is possible by decreasing the active material
density of the electrode, but at the same time it will lose the cycle life. The trade-off between this
active material utilization and the cycle life was a long-standing problem in lead-acid batteries.
Therefore, we optimized utilization and cycle life by combining grid lightening technologies with
additives to positive electrodes. As a result, we succeeded in improving the utilization of positive
active material by 8 % and improving the cycle life by 40 %.
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Electrochemical properties of the lithium metal secondary batteries
using cathode with MnO, additive
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Lithium metal is a promising anode material for the high energy density lithium secondary battery.
However, the lithium metal secondary battery has a serious problem of lithium dendrite growth
during charge-discharge cycling. In order to solve this problem, the electrochemical properties of
the cathode which was added MnO, were investigated. MnO- is a well-known cathode material
for a lithium primary battery, and which is able to intercalate lithium-ions into the crystal by
discharge. According to the addition of MnO, into the general cathode material for a lithium-ion
battery, the cathode can start from discharge. Lithium metal cell using this cathode exhibited a
good cycle performance. It is thought that the surface of lithium metal anode is dissolved in
accordance with the pores of separator by discharge first, and many electrochemical reaction

sites are prepared certainly as a result.
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Characteristics of LiMn; «Fe,PO, for lithium ion battery

G WF T ORA EEgET hE ®”
Kiyoko Kon Miyu Nemoto Ryo Nakahata

IR/

Hiroki Yamashita Takaaki Ohgami

Abstract

KA ) =

N

EF BE

Hidetoshi Abe Kiyoshi Kanamura

LiMn,«FePO4 (LMFP), one of the Polyanion-type transition metal phosphate, shows higher
Oxidation-reduction Potential than LiFePO, (LFP), so it is a promising material with high energy
density compared with LFP. In this study, we investigated the fundamental electrochemical
characteristics of LMFP/graphite cell. This showed good discharge characteristics and a capacity
retention rate of more than 65 % at 30 C. Furthermore, it showed a capacity maintenance rate of
79 % at 1500 cycles at 25 deg.C, we were able to obtain sufficiently expected results in practical

application of LMFP.
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2. LMFP @ Mn/Fe Lt ZEORE(L

9. LMFP® Mn & Fe D LR Ma 217572, &R

112 Mn/Fe b7 24 )V oYVl %2 77,

=1 LMFP #141&

Table1  Character of LMFP
ZRWNTFE teRmEiE Hog B
Mn/Fe tt Dso QBET T
[um] [m2g~] [wt. %]
80/20 11.2 20 1.4
75/25 11.6 19.7 1.4
70/30 11.9 19.7 1.2

FZLMFPYH » 7 VO BESALSFFEM 2179 720 3
A e VEEELL 720 LMFP, #EM., NA 25—
#90:5:5 (E&l) CRALEL - YLV ALLE
Tk % B & L7z oM Ligs, kS — IR
VAL 74 VR, ERERIZIZN T vk v
R F Y L BHRLTTF LY — R r— MNEAE
A L7z B 7-3 4 » 4L (CR-2032) % F
WTTRRERBEZ TV, ZOBOBEMEFIZ20V
~ 45V (vs. Li/Li") . HIsEREIZ 25T & L7z,

R2ILEY v TVOREAMFEIC L 2 MES =
FUOBLREYRT. SNaxshbE, MnlbEr KD
Kn70% Tld, BVl — M TORERFEIT/HS W
bOD, BREIIROKREWVHERE LT, OF
D\ Mn70% 2B\ Tld i b IER O 5 HAVNES < |
EWKINEMZHEFFCETWDE 2 DG h 5,

£2 HESESLURNE

Table2 Discharge capacity and electricity quantity
MERE [mAhg ']

Mn/Fe tt 0.2C 1C 2C
80/20 149.10 143.37 138.56
75/25 149.28 144.63 141.49
70/30 145.08 141.44 138.79

HEBESE (Whkg ']

Mn/Fe kb 0.2C 1C 2C
80/20 564 .06 503.31 457 .13
75/25 564 .00 512.42 473.81
70/30 550.12 513.59 484 .43
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3. LMFP & LFP OEREHHELL B
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Table3 Discharge capacity and electricity quantity
MERE EERE
[mAh g~'] [Wh kg~ ']
LMFP 149.85 523.26
LFP 160.57 514.93
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Fig.6 Discharge rate characteristics
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Table4  Discharge rate characteristics
WEER HERE

[C] [mAR] [%]

0.5 996.1 100
1 966. 4 97.0
5 964 .9 96.9
10 950.0 95.4
30 650.0 65.3
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Fig.7 Charge rate characteristics
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Table5 Charge rate characteristics
FEEM ZERTE (CCRENA)

[C] [mAR] [%]

0.2 914.7 100

0.5 801.4 87.6

1 716.1 78.3

531.3 58.1

390.5 42.7
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VOB A BV FILDIFILAA L ZRE
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Table6 DC resistance (25 °C, 5 sec)

B [m Q]
SOC [%]
H IR AT
20 55.9 49 .1
50 51.5 50.3
80 55.4 711
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Table7  Discharge capacity at several temperatures

BE 1CHERE
[C] [mAh] (%]
50 1061.2 106.3
40 1036.6 103.8
25 998.5 100
10 989.0 99.0
0 964.6 96.6
-10 902.3 90.4
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Table8 Discharge capacity and AC Impedance

Capacity Retention / % vs. 1st capacity

AC
) HERE 1L E-4>2
FATVE (@ 1kH2)
[mAh] [%] [mohm]
#EA 999.5 100 5.20
500" 880.9 88.1 5.57
1000" 838.6 83.9 5.95
1500" 792.0 79.2 6.14
4.5
Initial
4.0
Z 35|
g
< 30 }
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Capacity / mAh

Fig. 10 Discharge curve (Initial, 500", 1000™, 1500™)
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Development of the FCR type Valve Regulated Lead-Acid Battery
for Railway Ground Equipment

el AT =i #

Satohisa kitayama Masaru Miura

Abstract

We developed the FCR type Valve Regulated Lead-Acid Battery for railway ground equipment.
Specifications are six types of 12V-50Ah / 10HR, 6 V-100Ah / 10HR, 2V-150Ah, 200 Ah,
300 Ah, 500 Ah / 10 HR. The feature is long life even under high discharge frequency operation.
The expected life is about 10 years (25°C), the number of discharges per year is 50 times.
Considering the replacement of the existing equipment, it made it compatible with the
conventional model MSE type.

1. 1IUHIC 2. AEBE
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Table1 Specification of FCR type
Valve Regulated Lead-Acid Battery

E@ ABE| TIREE SFtiE (mm) =1

) (Ah/ 10 HR) (HX W XL) (¥1ke)
FCR-50-12 12 50 220 X 128 X 363 | 22.5
FCR-100-6 6 100 220 X 128 X 345 | 22
FCR- 150 2 150 365 x 170 X 106 | 12.5
FCR-200 2 200 365 % 170 X 106 | 15.5
FCR-300 2 300 365X 170 X 150 | 22
FCR-500 2 500 365X 171 x 241 | 36.5

1 FCR-100-6 & FCR-200 M44&R
Fig.1 Appearance of FCR-100-6 and FCR-200
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Table2 Measures of development targets
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Fig.2 Discharge characteristic of various current rate
at 25C
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Fig.4 Change of EODV of FCR conventional battery
under DOD 50 % cycle test
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Fig.5 Change of EODV of FCR, conventional battery
under DOD 70 % cycle test
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Fig.6 Change of the voltage and the current
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Technological Trend of Advanced Batteries
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Introduction of Multi-Parallel Battery Energy Storage System
using UltraBattery and FCR type Battery

20124E7 H X ) HAREMICB W THAETET AV
F— %2 RIZL7FIT (Feed-in Tariff : [ %2 flit5 &
B HIEORMGICE Y RERRET A ZHEE L 2w
)=V RIANFFEOREEANEALTHE
To FFIC 115%:17\ MEasHEE KPS EIX. FIT )
JERMGHR. BBICEANEATHE S, T2, R
FIZATD %Eaﬂﬂqﬁbéﬁéﬂﬁ‘zl%w#—
DEEIFFEABEML T ET,

—7J. AR AVF-OKEEA L KEEL

WA ZERINHR TR SN EEY AT LI

X, ZAFIRERRIC & 2 REEAL~NDER DL %2 >
TETCWET, ZIFEMNTIE. FEMOFFEAEIC
LDEFEEBBHOEXS O ERTEAEPEL L Z LN
HMoRTwET, SRSk AT 2% FKH & 7%
%720, X5 X REFEAM OMELALEEN o T
9, LEOBERMS, Rl EH O % H
e LT, Bitr 7 ¥—13 GHtHIHE) 12415
REBEIATLZMELE LT, MEEZHM
72LE9,

eI IVEA
AT L ONEIK % Fig. 1

EIYAT LD % Table 112, BE
RLE T,

Table1 Configuration of multi-parallel battery energy
storage system
300 kW Battery Energy | 20 kW Battery Energy
Storage System Storage System
Battery Type UB- 1000 FCR-50-12
Nominal Voltage 2V 12V
Nominal Capacity 1,000Ah / 10HR 50Ah / 10HR
UB- 1000 FCR-50-12
Battery Pack X 168 batteries X 16 batteries
X 2 parallel X 10 parallels
Nominal Voltage 336V 192V
Nominal Energy 672KWh 96kWh
Capacity
Maximum Output
Power of PCS 300kw 20kw
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Appearance of multi-parallel battery energy storage
system

Fig. 1
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@ InnoRail 2016
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Features of Sintered Alkaline Battery
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Establishment of ABRI for development of the next generation lithium ion battery
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Process of our activities for the Green purchase law applied to MgBOX
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BMU for cycle use VRLA battery
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Lithium ion battery Power Supply Unit for Stand-alone
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