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Demand Analysis
Figure 13: Projection of HEW market demand by region
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Em NiMHHEY EEmLIBHEY E=3LIBPHEV C3LIBBEV  —a—Total EV
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2009 2010 2011

2012 2013 2014 2015 2016 2017 2018

2019 2020

A INTEEA = H
EipNZA

* (PR A2 20204E i
i ARHBURH

T EBEVEL
PHEV4J150 % #f
HEV 750 -

NiMH HEV 722 | 1,026 | 1,376 | 1,449 916 666 616 660 716 766 816 866
LIB HEV 8.4 42 129 473 | 1,346 | 1,776 | 2,279 | 2,744 | 3,139 | 3,584 | 3,919 | 4,319
LIB PHEV 0.7 5 19 95 126 190 300 460 615 795 965 | 1,136
LIB BEV 2 16 120 391 635 877 ( 1,147 | 1,402 | 1,587 | 1,802 | 2,012 | 2,252
Total EV 733 ( 1,089 | 1,644 | 2,408 | 3,023 | 3,509 | 4,342 | 5,266 | 6,057 | 6,947 | 7,712 | 8,572




IATIZHES . 1. SgFEBE REMKR(E-Bike &fothers

2HE A TR 5

. 1. B 78 220097 IR % fﬁ:ﬁ& K v 1?% ARG LR-ME % 4 N EX¢H!
3500 3082 7 1.6

. 3 @/J} { i — _"Pr. FFS% fgeﬁ 150%?§7‘5\'—E 3000 _ 137.02% _ : ::

c LHWEPAELERFS LA NIATEL T 1 oe

« PR A AETHAFAAAMAE

2001 2002 2003 2004 2005 2006 Z007(E) 2010(E)

£r

. 3&1 ’E;ﬂar'g kS fL ’}“’,9{,'{»: ~ f’{)ﬁ—ﬂ-’(%ﬁ&@%]u; r—g o f%’ AH A IBISER
c S ERE T AFYERTE > SE AR FREC R ARY R e D
e N21EAT o 2ERHADN20008 cRmFp F2 0 PR AT R RO L10% @Y AT S

e

c A CREBOPrERGE BERFA XY ARFTLR L4 P RFLIMEE - RE X
EARHD/REHEAEFEPFE



SRS . 2.8 8B it | iE

LiFePO4 Battery Lead-Acid Battery
Effective Capacity (%) 95% 60%
Life cycle @ 100% DOD 1000~1500 200~300
Life cycle @ 50% DOD ~2600 (7.1 years) ~500 (1.7 years)
50% Self-Discharge(During storage) 30~36 months 5~6 months
Price level 3~4 1.0
Install direction (refer to next page) Any direction Only Terminal upside
Safety No acid leak Acid leak risk
Environment pollution No pollution Very serious
Memory effect No memory Yes
Operating temperature ("C) -20~70 -25~55
Weight 1 Triple
Integrated management system Can add on Can not
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|. Current Solution (use lead-acid
hatterv)

U Bulky and heavy - can only be placed near

ground

U Tremendous energy loss - long traveling route
from solar panel to device

(1 Maintenance & vandalism concern

— Powe
Solar Panel —> JA route
I
I
: I {:} Powe
N 1
a route
L : 1
| <— Pole
v
A
Lead-Acid Battery :
power Management > i
1
System > Bl
U

<— Wireless Network Device

r traveling
>20m

r traveling
<3m

v  Compact & lightweight — installed near device

end

v Much less energy transferring loss — very short
traveling route from solar to device

v Maintenance-free & safe from theft and vandals

Solar Panel —>

—

LiFePOa4 cell Power
Management System

<— Pole

Wireless Network Device
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Power shortage !
- Power saving is first priority
LED sales good
Electric fan/Radio/D-size dry cell
- New energy Introduction
PV/Wind worked in affected area
- Any kind of power supply got attention
Electric generator
UPS (Data center)
Cellular base station
Home use ESS
Fuel cell
PV
- Electricity prices increase?
- All electric products need battery ?

Radioactivity
- Deceasing traveller and foreigner workers
- Some factory is moving to west side
- North side golf course is empty,,,

Earthquake
center

Fukushima

Nuclear

Hiroshi’s
golf course

«r 7, Hiroshi’s
J Hideo’s eI

2 house



Actually, Kanto area need more power!
- July to August timeframe

- 10-20% shortage

- Government target: Save 15%
(Exception : Hospital and Train )

CY10TEPCO Generayion Capacity
77, 742NMW
(Inc. Trnasfer from other comp. )

Hydro pumped

MNew Energy g o
oWer

0%

14325
Gas .
Thermal 0il Thermal
79 16%
Coal
Thermal

Tokyo Electric Power Peak Generatio Trend
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Edison Power ESS (EP—1 000 1 40 25 7 1 Kokam Pouch 4050 Yas & SO00 SO00 1,000 1,000 AT 00 Output = 2
Edison Power ESS (EP—2500) 25 100 25 7 1 Kokam Pouch 10040 Yes 2 1.500 G000 500 1.250 AC100Y Output x 2
Edison Power ESS (EP-5000) S 200 25 7 1 Kokam Pouch 20040 Yas 2 100 SO0 AC1 00N Output = 2
ZhP e—nuwo BMS—LAJ 341 10 FII A 4 Japan Option 2,360 a1 100 310 p82320/4?5/.CAN
Communication
ZhP e—nuwvo BMS—LAK 341 40 FII A 1 FKorea (Kakam?) Option 1,930 §23 100 310 p82320/4?5/.CAN
Communication
SANYD E=S (Shop) 4] 336 481] 13| 24 SAMNYO 18650 Option 850 588 EvE—1 M
SANYD ESS (Homel 16 334 4831 13| 24 SARNYD 18650 Yes 1,250 773 joo00| 18162 EvBE—1 O
SANYD ESS (Home) 3.2 57.2 481] 13| 24 SAMNYO 18650 Option 1,500 464 ’ ’ EvE—1 M
SANYD ESS (evacuation center) 81| 168.0 4811 13| 24 SARYD 18650 Ciption Unknown | Unknown EvE—1 1
Emergency System
SARYD Emergency System 48 1344 481 13| 24 SARY O 18650 “es Unkhown | Unknowe a3 14 [Pw+LIB+LED)
Tokushim 3sets
Panasonic Solar Street Light 08 1746 468 13 =] SANYD 13650 o ne 1,500 1.821 2 2 P 1 oWy
Panasonic ESS (Home) 15 58 252 7l 20 Panasonic 18650 Mome Unknown | Unknown 500 731 Release June 2011
SOMNY ESS 1.2 24 51 2] 16[12 SOMNY 26650 o ne 200 163 30000| 36,564 LFP
Toshiba T Backup o1 5.6 148 4 3 Unknown 1 8650 Unknown 45 - & 000 586 189inch T
Toshikba E=S 1.0 20 48] 20 1 SCiB Prismatic 20Ah Unknown 450 469 S00 480 Release June 2011
Toshika EZS 28 G0 48] 20| 3 SCiB Prismatic 2040 Unknown GO0 205 200 576 Release Jure 2011
Toshikba E=S 4.8 100 48] 20 =] SCiB Prismatic 20Ah Unknown 1.000 208 100 480 Release June 2011
GS Yuasa ESS 26| 100l 258| 7| 10| Gs¥ Prismatic 10AR Unknown 1575 608 500 1,285 For °ff'°e;§$r and PG
SS Yuasa ESS 26 100 259 7110 SSY Prismatic 104K Unkhown 2625 1,014 100 259 Signal backup
S5 Yuasa ESS 17.8 [aje]s] 2965 8 60 S2Y Pricmatic 1 0AR Lnknown 5,775 225 100 1,776 Factory backup
Elliv Power EZS 22 50 44 5] 14 1 Elliv S0AR Yas 2 [sl=t] s sls] 10000 22400 2vears Lease
MEC ESS 481113 MNEC Enerms es In—Hpuse
EvD ESSIHES A1000) 2.4 EvD Unknown 1,000 M7
EvD ESS 19.2 EvD Unknown
EvD ESS S00.0 EvD Unknown
hAHT Apartment 30.0 MHL 4850 Mone 10,000 333 =50 Apartment power [Elewvatar]
hAHI Apartme nt [a[a)e] RHL 4550 Mone 20,000 233 9 180 Apartrment_power [Elevator)
hAHT Apartment S0.0 rMHL EOAR Mone 30,000 333 270 Apartment power [Elewvatar)
Ito oy ESS 5.0 Erner Unknown 1,000 167 8] 8] Horme use
Smart Energy Group ESS (CRO—b—4) 4.0 Unknown YES 545 236 1 o000 2,000 Assembled in China
Smart Energy Group ESS (CRO—k—5) 8.0 Lnknown ES 1.850 2365 ! 4,000 Assembled in China
Damiwa House PV Independe nt Power 22 s0| 443|141 Elliv 50.Ah Yes 2 2520 1125 500 1 120| 7V BEOW 10[15;?'5 Shipment in
Shin—Kobe ESS (Factory) 5,000 - - - - Lead Acid Unknown FO0,000 117 3 18,000 Factory backup 1 7ysers Life
MAHI ESS 400| 200| 1998 54| 4 MHL 50AR Unknown | Unknown | Unknawn 5 200| APArtment power for shared
place (Light)
Re+ Py Inde pe nde nt Power 0.2 18 12 1 1 Lead Acid es 1 =18] 250 200 P+ ESS
Re+ ESS 02 18 12 1 1 Lead Acid Yes 1 30 150 1,000 o] ESS Sales
Re+ Py Indepe nde nt Power 0.5 40 12 1 4 Lead Acid es 1 170 240 8] Py BEWY
Studio del Solar PY Indepe nde nt Power 0.007 - - - - Lead Acid Option 65 9,286 100 1 Py 305w
Studio del Solar Py Indepe nde nt Power 0,02 — — — — rikdH Diption F7 3,850 100 2 P 205
Lets Corporation PY Indepe nde nt Power [oR=] - - - - LIE Yes 1 250 278 100 a0 Py 52y
“utaka Ele ctric LPS101 0P 1.0 — — — — Lead Acid es 1 248 248 LIPS + Backup
Mextenergy and Resource Py Indepe nde nt Power 0125 — — — — Lead Acid Yeas 100 g0 100 13
Mexteneroy and Fesource PY Independent Power 0.5 — — — — Lead Acid es 2350 Fiss] 100 [s1a]
E Solution Solar Power Track{2t) SO 1,000 40| — | — Lead Acid Yas 2 15,000 js[ule]} 1 j510] P 30000
Total 111,260 Kwh
LIE 82,654 Kwh
Lead Acid 18,313 Kwh




Elliy Power
— Production 2.5k, Shipment <1.0K, Cell failure
— Cell improvement and brand new ESS planning
SANYO
— DCB-101 improvement and target is small shop
— 3.2kWh ESS, AC input/output for home use
Toshiba
— TV back up battery for blackout case (3hours)
— Panasonic is following
— SCiB ESS Development
* NEC
— ESS development in company use




Just Power solution

TS

Solararray

DC Input

AC Input

AC Qutput

Battery

DC Ihput! Qutput

abhwWwN P

. Solar & AC hybrid

. Remote control & web base monitor
. Support all kinds battery material
. High charge current

5 models
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Energy shortage damaged Japan cellular base station & telecom company.

8,000 09CY Cellular Base Station
7.000 ——NTT -=-KDDI ——Softbank Company Share
6 000 \ Alcatel Others
’ \ Lucent T3
5,000 8%

4’000 AN

3,000 \\
2,000 N
1,000

0 | | T | e — — A

OO R
& @\\ X of

i L2 s w
A ! i (VRLA)
Movement Batirs }u"; RHHE (10 HR) 2V-1,500 Ah

Low power supply — PV W e 507 mm —

o
wen

Installation

: - .R- ik L] 172 mm SE——
RE 437 mm
. ER 110kg
Long time back up — Large ‘!n/\ , wAam E | 4
f
MR |

l‘
r

capacity ESS (>3 hours LIB or e wta=oronm

IDIZFUIT (HH-RH-

(LL1500-W

L

Fue| Ce”) Emmm 1.80~242V/tN | 8V-1,500 Ah)
HHMRESF
'” 5-35C

- 9!771!:"!’:!“, E'):—l.l-
m SR & fn



el =0 |

ESS for independent power supply
Solar street light

. | Independent power supply
l&‘

ESSfornewenergy |,
T

[ Home use ESS(V2H, v26)

PV energy storage
Zero emisson house
Load leveling
. | FactoryBuilding ESS
"0 Peak cut
Emergency power supply
Load keveling
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Small Wind Turbine OH-Grid Ratio by Power

m Off-Grid
. B On-Grid

009k W 110w 11-20kW 21-100=4Y

160
140
120
100

E 2

20 4

tvw) Off-Grid PV & Wind Shipment Trend

180

B Smeil Wind Turbine Tem|
B Ddt-Grid PV Total

(MwW) Off Grid PV Shipment Trend Off Grid Ratio (%)
150 3.0%
- ROW - EU 27
125 + 2.5%
- US - China
2.0%
75 1.5%
50 + 1.0%
25 + 0.5%
o 0.0%
CYOE Cvio
{navy) CYos CcYlg
Japan 2 2 S
China 19 13 20
s 24 20 26
=) 10 15 10
=OW 20 30 G0
Off Grid PV 74 B85 121
(Mw) small Wind Turbine Shpment Trend (<10kw)
200

BROW WUS EcChins
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FEF BB AE S A/ BINB 1865088 stA EL BMSEZ /5 BOMEL
& 3} A E-Boat . -
| | S0OKWhi3 |85 W=E 18650 x 18750 10000USD/10%
u

EE)C+E-bus -I“Whuf—m "
ANEEENE Ef%g

| _éJP‘KWhut@éi
& ThX 85t

FRE 18650 x 8250 6000USD/10%

3

%MBE 18650 x 3125 5000USD/15%

HERSEIE

£E 18650 x 125 300USD/2%

ERRT/EHE = .
EHSKWhI L& b3 18650 x 725 200USD/10%
BRED S -
s IKWhP & - | 3 18650 x125 80USD/10%
BBHETE o
FLF240Wh E5E r £[E 18650 x 35 15USD/5%
ERABMH - -
HO6WhEE i | FE 18650 x 6 6USD/2%
BBUTHY . N
(] HOWhES W =E 18650x08 3USD2%




Overcharge Li-ion Battery

— — A

3.4 | A, m— 304

» Characteristics

* One Li-ion battery cell has nom. Voltage
between 3.2V and 3.8V

» Each cell voltage depends on the state of
charge.

» Overcharge, Undercharge, Over T and
Under T" will damage the cell

* 10to 12 cells in serial are assembled to
build a battery pack

Capacity Distribution « For example 10 packs are in serial to
Fungtslon build a 400V battery

Fresh Cells O ObjECtiVGS

» Safety and extension of battery life time
» Balancing of cell charge and discharge
Cells on Float for « Extension of driving range

5years » Compensation of manufacturing
difference

» Compensation of aging difference
ource: © 200 1000 1500 « Performance of active cooling
STCO Battery Management Inc. Capacity (A h) (air or ||CIUId)

0.6
Cells on Float for

2 years
0.4

0.2

n

m




Charge

when first
Cell is full

Usable capacity
Nominal capacity

“

Li-ion Battery cell Balancing

* Solutions

» Passive balancing with resistance
» waste of energy
* limited balancing current
» Active balancing with capacitance
« allows top and bottom balancing
* medium current up to 1,5A
 Active balancing with transformer
» allows top, bottom, pack balancing
* high current up to 10A

W s g
: Atﬁtac,’zz'gz::o i

20 O 20




Just Power Active balancing BMS increase more
battery pack Benefit: 17.3%

3.40
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210 — ——— ——w
3.00 —B;
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2.70 — s
2.60 : UB
2.50 \\ u7
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2.20
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* Region I: overdischarge
— Benign failure

* Regionll:
normal operation

* Region llI: cell degradation
— Li plating begins
— Electrolyte decomposition
— Excessive de-lithiation of
cathode
* Region IV: risk of thermal
runaway
— Complete delithiation of
cathode
— Impedance/voltage/heating
increases

Cell Voltage
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*Upstream Industry:

LiFePOu4

J@%

5 Cathode

‘ : I I Batte l ﬁ :

m Materials N‘:‘:::::ls Separator J Electrolyte = Additives on:.pm:zms Facility

R LTICO) bSO Sas s +& (Hon Chaan) |« % & J§ (AMI)
L\/L A (TAK) 4 #:(Taimatgu{Coin (Formosa Plgstic) ':'i R E (CIPC) | ot -
M — {C?Ea‘.'ng!}.\ Chemical) *5 5B ¥ * % }& (Unitronic)
\ ( +iil(Aleees ) g * 4 /& (Golden « [¥] # (Good Will)
iy * i At Tatmz— Copper} ik

2%7 N\ (Hirosgy 0 ¥ (CFTC)

+ e

- r]rlﬂking power Li-batteries for |

*Midstream Industry: /// ;‘113 '*I‘T‘i'i‘:‘ﬂB:::‘ LACP1 Opulsmll,,l
. s L1 s .
Li-Ion/power Battery _ -~ Sy el 4
Bd th “BUE 3 #H# (SYNergy)

Battery
Maker

i 7t # % (E-ONE Moli)
« 5 & (Amita)
* B4 #1431 ( EXA Energy)

» i 5] 68 (Pihsiang)
N |
+iF 4 (LION)

1
I“-’ol‘ld leading Power Wheel |

: % " E(JI (Power Source Energy) maker. Making power system
= M * & 7442 £ IR (Ultralife, Taiwan) |for MICROCAR, LIGIRT., etc.|
B D Battery Pack ——-oooooooo
R Maker e ———— e |
g \%E‘ + I ¥ (DynaPack) - #7 % (SMP) - '0.‘1'011(112#1 o |

% * Hifk(Welldone) — — __ | Battery pack maker

* m@ A~ I & (Foxlink) T —
%L‘[ * 1% #f(Sinbon) - Fr7 # f7(Solomon) ~—

+ & F (Formosa Electric)

Provide battery pack to |
Stuttgart City for LEV city



Work Flow of pan-EV System 25

B I.-----------.I Battery Pack
1 H 1
i Elgglse I Communications CAN Bus
! i P e e )
1
: : : Battery ||
1 1 1
i i : . Monitor | :
: Energ)" L [y beimieddl U atter goemand/ |, - Vehicle
| 4Wb[)emand u | Battery i1 e eesonality; Devicg ANagerne
l t Powe ioVPbWeﬂ?attery N I Ay
i Q = -l Train ! g Status iy [&St/Program ACCE
e
i g % !‘ Get Yol CIAN Bus
P <0 cpd! Home!' [l omparatoii st | HIBIEEY Radio
1 NI e
i Jonvertlj cision Lod ~hie MeComm
I -
|
1
1

I --------------

. R ZATCl Battery i | |
Power Rail - Powefln ; External |}

1

Regenerative Braking ni ' i |Charger or |

1 | Alternator |;

Battery Management System -\

(BMS) * Charger
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K34 £440OPTH v/ BMSHEE—K

X111 GG Chipset} 751+ =7 (10CY) ____es
. . Pack/Gell [Charge/Discharge Mo nitor Others
10CY NBPC GG chipset Shipment Share 3 ODntmIFEI'g])
o —_ = L N
= |2z 8] 2 8 | & 5 15
= =
. Bz 2 % S k: g 2 g & §
£ 'g - = & e ES a|E| g =
= [ @ o ]
2 ] o o g famd
. Yes YES
Basch 280 | 349 | 817 | Panesanic| O NO (Protector] NO | YES | NO (5C Protector 15A)
Yes YES
0119 |10SIP) SOV NO NO [Tatal Pack Malt.) NO | VES | VES {(Current Fuse)
Yes YES
" 144 | 3 | 452P | SOMY MO NO (ampt 2000 | B Y8 B (50 Protestor 15A)
Yes YES
180 3 | 5=2P st NO NO [Amp + ADC) VB | VB | VES (S0 Protector 15A)
Ryohi | 144 [15 | 481P | SOMY MO NO | (o ;:jk woir) | NO | YES | NO MO
Mikwaukee | 144 |15 | 751P | Eore YES NO (OUSE; o) | MO |YES|VES MO
Hitachi | 144 | 3 | 452P | SANYD | MO NO (pm\gitm} MO | YES | MO (;%
Panesonic| 144 |15 | 451P | SANYD | NO NO (F‘ro\ir:’situd NO | YES |NO | (oo p\:icw)
[Z1I-13 NBPC/i2nd Protection ICH 751 @ Hifii B _ EI-26 DSCIé1iH1E=/LBMS 1C0 HTH S HERS
2nd Protection IC Shipment & Sales Trend 180 DSC 1cell Protection IC & pP Shipment Trend
« (Million/cY) (Million JPY/CY) > 16p | (MitlienscY| = Others Shipment
250 2,500 weem Neotec shipment
140 = SONY Info (ATMEL  pP)
Mistumi shipment
120
200 11 shipment o = SONY Info [ MAKIM)
s T1 Shipment an m Hitach1 ULsI
130 =m=TI Sales 60 = Ricoh
100 =511 Sales an -
== Mistumi Sales 50
50 < Neotec Sales o . . ) ) ) ) s
CY05 Y06 Yo7 CY0OB CYo9 CY10
0 : CMASYY Cvob | oyos | ovo? | ovos | Gvoe | GYio
=il 912 376 Z68 134 291 257
vos Y06 cvo7 cvos CYos cv1o Mitzumi 11.5 149 199 23.2 584 1.7
(M/CY) CY05 CY06 cY07 cYos cYog GY10 Ricoh 10.5 12.6 18.1 212 396 416
I Shipment 211 268 297 403 295 325 gg:ﬁ:“#:s& s e . . L
SI ship ment 21 LIt L (13 1348 187.3 SONY Info (ATMEL 22 F3 00 72| 53| 908 | 50| ous
Mistumi shipment 192 186 178 216 128 199 Others Shipment o0 o 0D oD oD o0
Neotec shipment 0.0 00 00 5.9 135 248 Total 5E0 Fa 4 177 1372 7396 1566
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