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Fundamental Technologies Supporting Main Products:
Toward Transformation into Energy Storage Solutions Business

BB H— Shoichi Hirota
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Release of EN standard battery for ISS (idling stop vehicles)

I &< Takayuki Hirano %l #tf Kazuya Maruyama
2l % Ayumu Miyazaki 382 =8 Yoshiharu Horigome
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HAENO BBEAHEER LT Ny 7Y —) &, EV/HEVIEOW ALY, HBEAD» SHEAICT v Bb iR TE D,
Ny 7)) —HRH, ZORNCEDE THAELEDJISHIZ Ny 7V =0 6 71— OUEHEDEN (European-Norm) Bifg ¥ v
TV —~DEEMWMIDIEARDDDH D, ZOPFT, 2018FICOEM E U Tk, BRI M F SUVEIZ Y4+ DLN3EFB (Enhanced-
Flooded-battery) B8 S Wiz, Z DM ZMHVIAAIZEMA, GHEDT A FY Y7 A by THMEENSE Ny 7Y —D
LN2ISS (ENA375LN2ISS9B). LN3ISS(ENA390LN3ISSIB) ZifETi AT ICFHIE L 72o SRHD/Ny T U — I REEHELR
S NCH A B WIG U 72 ENBUS B 2R T2 Ny 7Y —Th b, ERBRERIE 2EH LNy T —Th 5,

Due to the shift to EV/HEV, automobile batteries in Japan are beginning to switch from starter batteries to auxiliary
equipment batteries, and in line with this trend, battery types are also being replaced from JIS standard batteries to
EN standard batteries. In 2018, our LN3EFB was installed as an OEM in SUV vehicles for North America and Europe.

The highly durable, high-quality batteries for vehicles with start-stop system LN2ISS (ENA375LN2ISS9B) and
LN3ISS (ENA390LN3ISS9B) incorporating this technology have been released for the repair market. These batteries
satisfy the EN standard test to support not only domestic cars but also imported cars, and have achieved the longest
warranty* in Japan.
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2L, JISHB TIRENRIC O W CEHB T RS DRHEATETE ST, SBAKKICOWTHIIRICET 3 8E 3D 205, HhED
FUORHEIHE, RMEBAEICOVTOREIZ RV, D7, RBAFEMICOWTIE, OEMZAHE D T i KGR % §Hli L. #iA
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LN2ISS & LN3ISS H kg & i R 2RISR §o 20HRAR, a— L F 2770 F v JER(CCA) LD VTR, #
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YFVERBE L U TIZOEMSEDE T % ilBRSefF 12 T HEEMREIZ50000 cyc & L 7z,

x1 BRMEEEFTIHER

- . [N2ISS LN3ISS
FHERIE B eI & = =
S LT S TR S TR
. WS 0 SBA S 0102 375 >375 390 >390
B comm=sE EN 50342-1 >60Ah PASS >70Ah PASS
JE2 CCA EN 50342-1 >570A PASS >720A PASS
R RESAE SBAS 0101 SAA PASS >58A PASS
EEBPE ) i >50000cyC PASS >50000cyC PASS
25%DOD EN50342-1 >450cyc PASS >450cyc PASS
PASS PASS
17.5%DOD EN50342-6 (ﬁﬁﬁi?g) >1530cyc (;Gﬁiai) >1530cyc
(M3-Level) (M3-Level)
PASS PASS
i 50%DOD EN50342-6 >150cyc >150cyc >150cyc >150cyc
@ (M1-Level) (M1-Level) (M1-Level) (M1-Level)
AE MHT ) 8000cyc 8000cyc
(Micro Hybrid Test) |  EN°03426 Ce>50% PASS Ce>50% PASS
PASS PASS
Water <8g/Ah <8g/Ah
. EN50342-1 <4g/Ah <4g/An
consumption (W3-Level) (W4-Level) (W3-Level) (W4-Level)
Vibration PASS PASS
resistance EN50342-1 VZievel (V2-Level) V2-evel (V2-Level)

REEARRE U, BEEAAT 22 L THRVWIKE. REOHDIELIC X 2EYHD IR

L2 MEFT 2 EMHWTH B, %72, MHT (Micro-Hybrid -Test) TiPSOCEEE T

TOHA I NVZREVBET I END, BORERAEPBETH D, BEZERT 570

2, BMOEMEZBANEREE Uiz, £/, EMAMBOKETICOWTIE, HAREE
QARDONTVADG, EEMBEBIZI NV Ay Y2 Z2BAL &,

—

TRTCOEHICH LT, BEEE, AEICNLTO, ERFEEZHETZILNTE

Tro ZORERNPOTA RV TRy THMGED NNy 71 —& U TCERRERIEZEHR
L7-EN#ig Ny 579 —2pFECcE-, E1)

SEDRH

EN50342-6 DT A TIE&DODIC BT 2 AERED KD 5N TH O, HEMREZZEKT 5720, IEHIEYEOHEEZ

1 Tuflong EN(ENA375LN2ISS9B)

- 20229 HICLN2ISSE LN3ISS#F5E L. BB O D 7 4 — F Ny 7 2 5 R OBFEICHE S LT, BRI R D& o B O f it
* ENBUgE N 7 ) — DT B i 2 THEERE S O3 E

(BEH]

1) IHSdata_08-04-2020 Light Vehicle Powertrain + Altern.Propulsion Forecast

2) —BHEEEAEM TS, 74 PV YR by THEHARE SR, SBAS 0101 (2014).

3) —MHEEEAE LES, WMNBISTEHREI AMESER, SBA S 0102 (2016).

4) EN 50342-1:2015,Lead-acid starter batteries - Part 1 : General requirements and methods of test
5) EN50342-6 : 2015,Lead-acid starter batteries - Part 6 : Batteries for Micro-Cycle Applications

6) KRHERZ i BABHHAFISSEM NNy 7V —, HifF 72 =4 L HF— . No.22 P.15-18(2012)
7) MEE— b ISSEMNNy 7Y —, FH#F 72 =)L K-}, No.20P.17(2010)

* Mk (according to our research)
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Charge-discharge characteristics and technology
for deterioration control of nickel-zinc battery

#M #th Takuya Nishimura #i88 BIL Kunihiro Kushibe
%= @k Toshio Shibahara HE# H Noriyuki Tamura
; SERMIRGIEL STiRiRitRRER Y9

i

=y Vg (Ni-Zn) Eitld, KR7 VA Y EREEZHCEZL2EORE Y “XREBMTH O 2236, gL L X —FEN
347 Wh/kg & v, itﬁﬁﬂif% ZEFTH 2HMEFFERE LTE D, HOFEREIICY ¥4 2L 3 alHE TR AR H /)
ébn_&?ﬁf’o Bt 3B EBARBFORMAEE M L LT, HEES X OEEAGICHT 72fREEED TS 7,

Ni-Zn&ithd, HERO T2 F 7 4 MEEIC X 2 NEREHEOFRECTEREMIC L 2%5LP3FEL L THIShTWS, A
Hiizlo e SL — & B CRBMBRRIAL, BN A v S 2REd 2 28T ThosbziliflL, FalkzdeE Lz, Eﬁ%b
7Ni-ZnEithid, PESEALE DRl G CTHERE 2 5T L - K531, S Btz L 2 BN - RMERE L. B EM & RS 0K
MREZ R L 720

Nickel-zinc (Ni-Zn) batteries are secondary batteries using water-based alkaline electrolyte with high safety and
have theoretical energy density of 347 Wh/kg. They use zinc as anode material, which is a cheap and abundant metal.
Also, they are able to be recycled in principle and have a low impact on the environment. Accordingly, we have been
developing them for automobile and industrial use.

Ni-Zn batteries have issues with cyclability resulting from internal short circuits caused by dendritic zinc and/
or anode degradation caused by morphological change. We improved them in cyclability by adapting our new
technologies such as separators, electrolyte additives, and binder for zinc anode . The performance of the developed
Ni-Zn battery was evaluated under the test conditions for industrial use, and the results showed charge-discharge
characteristics were superior to lead-acid batteries and cycle life performance equivalent to that of lead-acid batteries.

2 BHOBE |

« v /OLHligh (NI-Zn) i3k Z 7V h ) BERZHTE 0., ZEMERE
- THENHG I N4 2 Hi 72 2 B ALINFIR AT Ic & v . ShEBRM & F%E D FHaikaE 2 HH
- hEEMmAE ER 2 RE - EEEEZE L. SAHTAEA~OWEH TS

3 BROEE |

MEEMIT. HEHEO T Y Y VIREICHIEH. MARXESZOER, UPSEDO NNy 77y 7EKE L TUAKHWONTE 2,
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1) JiriJindra : “Progress in sealed Ni-Zn cells, 1991-1995”, Journal of Power Sources, Vol.66, pp.15-25 (1997)

2) JiriJindra : “Sealed nickel-zinc cells”, Journal of Power Sources, Vol.37, pp.297-313 (1992)

3) R Jain, et al. : “Development of long-lived high-performance zinc-calcium/nickel oxide cells”, Journal of Applied
Electrochemistry, Vol.22, pp.1039-1048 (1992)
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Cycle life characteristics of nickel-zinc battery for automotive applications

#iZ HBIL Kunihiro Kushibe X&8 £ Takamitsu Onuma
%R #X Toshio Shibahara HB# #Hx Noriyuki Tamura

; BEBISEIES  SCRERRERE Y

18 = |

= /v (Ni-Zn) &Eitid, KR 70V A ) EFEEZ O ZEE0R W ZRE T, BRMELVIES% OBREHLHI ’ﬂ*f%
A7 B0, it——/b‘ﬂﬂk% Gt CHES . SN AF —LERIGEHA L 72U 3 A 70UV EBEIIC AR 2 Z &, Hsh 2l T
REJTHD Lo, B TIIABHEARICE VT, MEBRMICRD 2 ¥/ RIAH) - WA ED L L’Cﬁaﬁ%%@&bféto

Ni-ZnEDFED 123 FMIERE TH 525, HA 3F -2k L — 2 BiliCEBRBREMA, A4 v 2Bmat L. Har
MEREZ BE L 72, BFEL 7Z-Ni-ZnBEIOIRE) - AR L L COMREZ Ml L 72 /55R. CCALRIAREZ AN IZHEE]
ERFEDORMEZ R LTz, F7-FarEaRI375 *CRAMF MmaBic B v TSRO OMEREZ T L 7.

Nickel-zinc (Ni-Zn) batteries are secondary batteries using water-based alkaline electrolyte with high safety and no
environmental risk in relation to the EU ELV Directive. They are able to be recycled in principle in the same manner as
Ni-MH batteries. They use zinc as anode material, which is a cheap and abundant metal. Accordingly, we have been
developing them for cars, especially used as starter and auxiliary batteries alternative to lead-acid batteries.

Cyclability is one of the issues of Ni-Zn batteries. We improved them in cyclability by adapting our new technologies
such as separators, electrolyte additives, and binder for zinc anode. Our developed Ni-Zn battery offered no less CCA
and charge acceptance performance than lead-acid batteries and approximately four times cyclability in light-load life
test at 75 ‘C under evaluation for starter and auxiliary uses.

2 BHOBE |
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EOREGRARBRBICHEEMLPNIETERNWT —ADPELDODH %, TBEEADEED S, IZUHELV(End of Life Vehicle)
BRI &> TRERINICHBIEAOSREADEIE S N 2 MR D 2, 2 2 T4tk TIR, ShEEICE D 2 Fil il - Mg
Wit & LC= v 7 Viligh (Ni-Zn) it EH L. BAFz2#EHdTE:Y,
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SNDBEDD 5,
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2) JiriJindra : “Progress in sealed Ni-Zn cells, 1991-1995”, Journal of Power Sources, Vol.66, pp.15-25 (1997)

3) JiriJindra : “Sealed nickel-zinc cells”, Journal of Power Sources, Vol.37, pp.297-313 (1992)

4) R Jain, et al. : “Development of long-lived high-performance zinc-calcium/nickel oxide cells”, Journal of Applied
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Commercialization of LiB DC power supply equipment

£MH BBF Harutoshi Kaneda Wi =i Noriki Naito
EEEHY AT LAEEARS VAT LIRS

.

TEEL 1 P 0 mt74xtw TH EICRBES N TW 2 ZLAERM, AR, BRAERAE 2 EOEELKROE
VRS RIFICEN2MET 2EBETH D, 20O, FERLEDZVDRIGETHORZECHELMETE S LS., EEZ
ﬁﬁbfhéou@% S IR T HRMERE . VYA 2 NVTRLREREZ D OMEBRWPREFAI N T0 20, K&
<V HLL BHNRA YT F UV ARTMBBELE Vo 3E N H b EETIE, MY, BET, EFMEZEREGHT 2R ER
VT UAREG TREME Vo REARDOY FU LA 4 & (Lithium-ion Battery : LAFLiIBE § %) 23 B Eith D
R TE2EEME L THIFEh T3, —4 T LBEFEECHKKNT 2REEDOHMMEHNNETH 5720, LiBZRE
# U 7- LiBEJREREEE 2 (3 BB > A 7 & (Battery Management System : BIFBMS & 3 %) IC X 2 ZREMNENHL o1
LBV AT LZA TS, LALENS, ZOREWNELBMSIEEDFK & 72 0 fAEME 25 2 HENEZ OND D
NS OFEEMRL 7ZLIBY AT L2 H# L /- EiREREE %2 WL L 7.

DC power supply equipment supplies DC power to important facilities such as the operation of receiving and
transforming power, emergency lighting, starting private generator in the office buildings and the factories.
Therefore, it has batteries to keeping power supply in any case, for example when power loss. Lead-acid batteries
have been used for many years because they are inexpensive, highly safe, and recyclable. However it is issues such as
large size and heavy weight, and maintenance and battery exchange. In recent years, Lithium-ion battery(hereinafter
referred to as LiB) that has small size, light weight, long lifetime and easier to maintain, such as constant monitoring
is expected to solve these issues. Conventional LiB DC power supply needs to have some safety measures using
Battery Management System (hereinafter referred to as BMS) to keep safety against firing and fuming. However, if
some troubles of these safety measures or BMS occur, it has possibilities to cause stopping power supply. Therefore,
we have commercialized the LiB DC power supply with an LiB system which improved these issues.

- BT IR S IE W AT ISR FR kL 25 ITRE
- ZEE TR b 24 e ke E Ak 0 AT HE,
- LIBOW R EGAEZ 52 L 72 X v 7 F > AR O K 23 W] Ao

3 RAROEE B |
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