BiHHEXFDE;

FHEXZF PlEH

AI—bIFS—SRAFLA)




€ Smart Energy System Innovation Center




MEXT EfRRIZEA/R—2a il mE %
& Smart Energy System Innovation Center

 Established research environment for new battery materials R&D and material and performance

evaluation.

« Aim to realize safe and comfortable life in network society with low cost by collaborating among
industry-government-academia researchers

» Develop active research activities since 2015 as a center of industry creation for development of
high capacity, high reliability, and low cost energy storage system. "
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LIB assembling

Visualization of BEMS
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Seminar room, Office room

5 floors
SF:_ (Total floor space : 1,743 m?)

: |

AF. "o
\

y

1F/ L IR—2 3V FHAVARE (L) RUIVRSUR ()
(2015237 BHFA)



REF

I—hFIRILEX—

53—

Eﬁlﬁnﬁﬁ-

B8R - [N -

- NEDO RISING
SAEET)LOIER

- XEPRIS A 1RIHEETAZE
BRULFT) A RTF O &R

- XEPRFE ALCA : U8
=E8t. SHISHt

UFOI LA A>ERiM (LIB)

BELFF ) F0 )OS —

ZRBWEFH B DBl

MR- S X5 AIC

Jd4—KR)\wD

AE—HSF D RAECLD
FERRIR AR AT I it

* NEDO RISING
LIBSALA& I (C @/ FMliEIRE 55T

- NEDO Z#£ - {E1AMNBEIATABIFE
FERZRAIE" -5 IREIC K D2

- XEBRFET )T ITSY R IA—L
RFCIRAMARIDITTAN -5 VAR 2 5258

- XBRFET )T ITSY RITA—LA
BRI BRI DI -5 VA Z 25T

- BER HEREEEREHS

IO OERRICAETEEBRAESEIMD

RIERER> X5 ADRERR - Fit

Degradation factors of LIBs

- XBHFEE BRI NA—>3>

J

%%@Mﬂﬂﬂ%

Sicon @ Oxygen @ Coaton
° J

REEHMBIC L ZBINTIS

- NEDO ##£ - {E1AMNBEIATABIFE

i) LDRER S

- XEPRIFA ALCA:SEithiil

BRERMHHICEDIUET DEDE.

FARAA R BRNEE (C ) LB >

EMMERECE KEFET
matil. X5 /AEiE

)7

& Semi mass-production | Lab. Manufacture -
Coin type

Laminate type

el

Cylii nder type Laminate type

ﬂ

Supply air D.P. <-95¢°C

thaltz)LaE




Q EREALO%RH  ARENFEEEOBAS

(RMAXZFOEMIHAR)
Z2MOBVSHEEHRTEHORHERL, BRRELERICERELTILOOEEBBZHRMEEL. B2 - RLRtEYYY), TS HEEX,
RN SRIBOIRIICORIFS No.1, Only1D#iii —
S FKAEDTIT- Wit ERJIND =
R M OMRIBEFR S B e
@&

-

mcle SEI Separalor Electrolyte Calhodepamcle

l o8
Current Current
| collector uleclor

- vry 3
s BT w-‘ \ 2ok
mﬁnumvmmsmmm‘%;ﬁ" EE— &nbwnwmt ' EIS%RW:SH{LART RIFHE LS LEBERBEVBTS IV -3V ER1E
S sg= Sy Ay > AV=NIFI—=YAFh-A1IR—33>tE>9— (SEnS IC) & , 20154E(CBAREN, ThIET
WAN=PIFI=2AT LA IN=-2321E>F REREARAEESEE 06 HEL TSR, B “EHE EREN 3R> -3,
m REROIRINE— BE MR, RV TR ICESEH ORI SEEIELTVS.
: B o oot > RBICUFIAZRBIOERIAIERZ—/(— RSN —ANERENTED, EBROXFTT
- " — DESRBERIFOEDIE, PMAXELINERZ. ZIREHOMERELTVIXZRFELLR
- il ls,:gz:::;!:)r%:r;araled laboratories with confidentiality ‘I\b‘" %ﬁ?{!nk?_gb‘\m-cﬁ,%m&ﬁb“;m{bznt—-tgizﬁﬁﬁ’c‘gat(ipﬂsnb\-
j 2F g'l‘eva:mr;c::mc;llc;cstsl;(::zlf:ztmg %mkmm%&mb‘s, %m‘b&ﬁﬁbt%mﬁ#juutzb“igtna.
1F Visualization of BEMS , Seminar room, Office room > ﬁE %%muﬂ%mﬁﬁb\sg;ﬂﬁﬂj utxﬂ{m‘(,_;jja_-jb‘ ( sEns Icoﬁm

b‘%ﬁ(a_iébllb'c wa.



@ =rExrons BRSHBE- BEARTOER

(EifFRIOER)

AFEEERIOER TIVERIOER

> B mE 3 > Hit > FBE

il B

O e 5!

1865MmIEEIH JO-TRyIR (RS51)b—ATER) 1YE-9 Y AEHEE

e
(FRTEZTMDS1>FYI)

< Semi mass-production | Lab. Manufacture —

Laminate Cylinder Laminate Laminate Coin
Tt 1. #any 1 53 WA | UFUAIAY | UFOATE KB
‘/ 4 ﬂ‘*‘ = ~ .

Capacity ~10Ah 1~3Ah ~1.5Ah ~100 mAh ~2.5 mAh IE 13 NCM, LFP3 W i“ Na'lel NI%’ Mn3
Electrode 70 mm X 70 mm 60 mm 70 mm 70mm —_ . . ﬁﬂ

size 70mm X 140 mm X 800 mm X70mm  X30~70mm °™™m® & @ |J37714b, SiFE fELi -
fl:zl::;;r Several tens of pairs 1 pair A dozen of pairs 1 pair 1 pair *§B&ﬁ=ﬁ

ABFBERANA Y- KB, €/L—4. REBYT| BB, SR — IV ASEBHMRICEDETHIEATEE

Coating Both sizes Both sizes Both sizes One side One side
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— Semi mass-production | Lab. Manufacture —

Laminate type Cylinder type |Laminate type | Laminate type Coin type

Capacity
Loy
Electrode 70 mm x70 mm 60 mm 70 mm 70mm 18 mm
size 70mm % 140 mm x 800 mm x70mm | x30~70mm ¢
:ZQE:;GOS]C Several tens of pairs 1 pair |A dozen of pairs 1 pair 1 pair
Coating Both sizes Both sizes Both sizes One side One side

Enable to research on LIBs comparable to industries by introduction of automatic
LIB manufacture and organization of R&D human resource.
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Fig. Charge-Discharge curves of 5 Ah class
large scale Li-S laminated cell (70 mm X 70 mm,
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M C/Drate:0.1C (0.74mA/cm?)
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Experimental Equipment  romsusnzs

LIB SOC : 50 % |
Input signal : square current »
Frequency : 50m, 0.5, 5.0, 50 Hz =
Amplitude of zero to peak : 10 A RO NS
Sampling frequency : 100 kHz
Sampling time : 8 sec (0.5, 5.0, 50 Hz)
20sec (50 mHz)

>,

I~
~

/
/

= .
Operating room

LIB : 20 Ah (SCiB ™, developed by Toshiba)
Module : 24 cells (2 parallel, 12 series), 1.1 kWh

Cubicle : 5 modules (series (120 cells)), 5.5 kWh
System : 2 cubicles (series (240 cells)), 11kWh ™S

PCS : 50kW (max C-rate : 3C(33kW))
Balancer : 50kW (33kWh, 720 cells)

«Battery assessment system is redesigned from commercial energy storage system with LIB.
*Power controller in the battery assessment systems is used for generating input signal source.

1.1 kWh) * 7 )L24p 11 kWh?%f‘lﬂﬁ%o)/f ‘/t"—’,‘f‘/Z
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50kW/11kWh Bt R T LDAVE—F U R AIEFER

LIB : 20 Ah (SCiB ™, developed by Toshiba)
Module : 24 cells (2 parallel, 12 series), 1.1 kWh
Cubicle : 5 modules (series (120 cells)), 5.5 kWh
System : 2 cubicles (series (240 cells)), 11kWh
PCS : 50kW (max C-rate : 3C(33kW))

Balancer : 50kW (33kWh, 720 cells)

-Z" I mQ

NYTY =T R—D AN AT LIZH B/ —arba—5—
#RAWT EaRFTCAVE—F 2V RBIFE T RE,
BEREHE=ZBFHEL -MEVMITL—FLREEDR
RyHDBMIZENT, AVE—F 2V RBEDBREEEH .

T. Yokoshima, et al., Electrochim. acta2017, 246,800-811.

20 10 50m~ 150mHz
10 5<:~usw SCZSOmHZ\
Sczg;f“zﬁ 50mHz
0 'se=5H#
-10
0.5Hz
50Hz 5Hz
-20
< 550Hz
-30
40 SC=50Hz
50 <—— 1050Hz
-60
-70
50 60 70 80
Z I mQ

Fhsy 2BRHDED 1 — DL % BT AT HE
S HZLES 12— DA (R TLERDIRX IR




0.85Ah, SOC100%

EIS analysis on cycling degradation

40.1 mHz
0.3
4= Whole resistance B Al
025 L represented as the real part
: of whole cell impedance o
0.2 Limiting capacitance ©
from low frequency | 0
— 015 + impedance plots o
o v
N0
0.05
0 |
-0.05

0.1 015 0.2 0.25 0.3 0.35 0.4 0.45

Z' Q]

Chem. Lett., 41, 4, 444 (2012).

D. Mukoyama, T. Momma, H. Nara, and T. Osaka,
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EIS Analysis of LIBs with cycling

degradation
Equivalentcircuit3
L CPE,  CPE, CPE,
R
RCZ WC2
40 F . .
— (@) M Limiting capacitance from
3 extrapolation of low
o 38 frequency impedance
o 32 F
i8]
& A
© 28 | a
(b) O C, of Anode @ C_ of Cathode 1
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Fig. Variation of limiting capacitance with the number of charge—discharge

cycles.

4, 444 (2012).

D. Mukoyama, T. Momma, et. al., Chem. Lett., 41,

Cell C, 0.85Ah, SOC100%
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Fig. Variation of resistances with the number of charge—discharge
cycles
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