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SUMMARY

I. Title

“High speed automated storage and retrieval system equipment development”

final report

II. Overview of the R&D project

o Final goal

- Developed high speed AS/RS(automated storage and retrieval system) to

strengthen the market competitive in logistic automation equipments

o The contents and scope of this R&D project
- Development of single mast type ‘Mini-Load AS/RS’ for trial
manufactured goods

- Development of double mast type ‘Mini-Load AS/RS’ for prototype

M. R&D perform contents and result
o 1% period(for 9 months)
- Researched and analyzed trend of market-advanced technology-patent in
domestic & foreign

- Designed Mini-Load AS/RS equipment and operating system

configuration
- Set up the related system to develop operating system

- Constructed test bed for operating Mini-Load AS/RS(structure, electrical

installation, legacy system, etc.)

o 2" period(for 12 months)
- Developed single mast type ‘Mini-Load AS/RS’ for trial manufactured
goods and element technology of electronic control system
- Developed operating system for single mast type ‘Mini-Load AS/RS’ and
installed equipment at test bed
- Developed guide line those are product standard and test evaluation

technology for single mast type ‘Mini-Load AS/RS’



o 3" period(for 8 months)
- Developed double mast type ‘Mini-Load AS/RS’ for prototype and
element technology of electronic control system

- Developed operating system for double mast type ‘Mini-Load AS/RS’

and installed equipment at test bed

- Conducted functional test and integrated test with operating system

IV. Final results of this R&D and application actual result
o Core performance
- The single mast type ‘Mini-Load AS/RS’ equipment and electronic
control system
- The operating system for single mast type ‘Mini-Load AS/RS’
- The double mast type ‘Mini-Load AS/RS’ equipment and electronic

control system

— The operating system for double mast type ‘Mini-Load AS/RS’

o Application actual result

- Conclusion of a contract with CEAT(indian company) : 10 sets of
double mast type ‘Mini-Load AS/RS’

V. Research objective achievement and effects
o Narrows a technology gap as compared with advanced country which has

high speed Mini-Load development technology

o Improves national competitiveness in logistics and has national economic

effect to substitute for foreign equipment

VI. A plan for practical use of research

o Sign of the technical implementation agreement

o Promote sales at home and foreign(with test bed and trial manufactured

goods)
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- AGV(Automatic Guided Vehicle) - RGV(Rail Guided Vehicle)

- LGV (Laser Guided Vehicle) - OHT(Overhead Hoist Transport)
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Top 20 worldwide materials handling systems suppliers

1* | Daifuku Co. Ltd. daifuku.com 2 2 $1.95 billion $2.5 billion (Osaka, Japan
Schaefer Holding

1* |International GmBH | ssi-schaefer.us 1 1 $2.19 billion £2.5 billion Neunkirchen, Germany

2 | Dematic dematic.us 3 3 $1.2 billion $1.3 billion Offenbach, Germany
Murata Machinery

3 |l muratec-usa.com 5 4 $749 million $1.05 billion Kyoto, Japan

4** | Mecalux, S.A. mecalux.com 7 7 £574 million $952 million Barcelona, Spain
Vanderlande

5 | Indlustries vanderlande.com 4 5 §742 million $747 million Veghel, The Netherlands

6 | Swisslog AG swisslog.com 6 & $650 million $654 million Buchs, Switzerland

7 |Kardex AG kardexremstarcom | 10 9 $470 million $596 million Zurich, Switzerland

8 | Beumer Group GmbH | beumergroup.com 9 15 $210 million $592 million Backum, Germany

9 | Fives Group fivesgroup.com 13 | 10 $383 million $508 million Paris, France

10 |Intelligrated intelligrated.com 15 | N $378 million $435 million Mason, Ohio
Knapp Logistik

11 | Autgmation GmbH | knapp.com 14 12 $329 million $423 million Graz, Austria
TGW Logistics Group

12 |GmbH tgw-group.com 12 | 13 $306 million $394 million Wels, Austria
KUKA Systams North

13 | America kuka-systems.com | N/A | N/A N/A $352 million Sterling Heights, Mich.

14 | Legris Industries legris-industries.com | 8 8 $500 million $289 million Rennes, Franca

15 | Witron GmbH witran.com 16 | 14 $270 million $270 million Parkstein, Germany

FlexLink Systams

16 | FlexLink AB flexlink.com 19 16 %203 million $228 million (Allentown, Pa.)

17 | Wynright wynright.com NA | 17 135 million $216 million Elk Grove, Ill

18 | viastore systams viastore.com 20 | 19 $104 million $125 million Stuttgart, Germany

19 |Elettric 80 alattric80.com N/A | N/A | $94.5 million $120 million Viano, RE, taly
Dearborn Mid-West

20 | Conveyor Co. dmwec.com 18 | 20 $100 million $110 million Taylor, Mich.

<& 7|E EF717IAZ71Y Top 20>

% Modern Material Handling, independent research survey

W) ERARs AR Al 3

O F AF
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BF wFe] AHm, AEH £F, wH, A9 ge] FFHL YE
S ERAGe] WA we, B AN =99 @ JAAI A%
Ao Aud FRH AL Bds odg
o T AzGAN = A3
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- 3y Ha de ER50 digk oS
- By golAd g
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24t e
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Limited, Kent, UK, 2008

5) Soo-Jin Park “Present Status and Applications of Carbon Fibers-reinforced Composites for
Aircrafts”, Vol. 11, Carbon Letters, 2010
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11) 4 : Daifuku “Corporate Social Responsibility Report” 2010
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oH 545C 3,430kg/ar 5,600kg/ar MAST FRAME O 7|} Zi7)
6NO1-TS 2,300kg/ar 2,750kg/ar MAST 2 CARRIAGE Y&
SEHA= Zop5H| HBEAH = H|E
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Iz 48RS | YSo| wHGE o) | 48UFSY 8|8 HEISY
(6t3) Ojst 518 2853 (Gba) (B¢cz) (4]
nHol | ZEANY Sta= Be/L5 Shac= Gta/L15 Bea= Btz/115 1= Bta/3
3 pLi $5400 1,600 kg/ar 1391 kg/ar 1,391 kg/ar 924 kg/m
o $45C 2,287 kg/ar 1,989 kg/ar 1,089 kg/ar 1,320 kg/at
6NO1-TS 1,533 kg/ar 1333 kg/ar 1,333 kg/ar 885 kg/mf
4 msis —Zuﬂlﬂ 7‘|_|:'|91:‘|le% BT 2 BT AE= TO o 4Etis o5 E 7Y 2RE =1
|| o= HYOIUSMW, Bof 22| 800229 1 0517 FlojoF B
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g3 o o 3 AF s _ o] 2
e | A 50 | wa | wmx | = | OY
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29 oo 139 Mpa Mpa N.G [60.18 Mpa| O.K ;@ ;7(}
S}
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Wheel?F 2|2
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375 Shaft
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-3 T35 Shaft
Shaft A %"%a 131.6 Mpa|83.8 Mpa| OK
T3 %5 Shaft
%%O%Eﬂ 229 Mpa |0.95 Mpa| O.K
7 Shaft
° ]j_;; °_g_2; 229 Mpa |0.37 Mpa| O.K
= 775 Shaft
Shaft A oo 131.6 Mpa|0.37 Mpa| O.K
TS A=
° f’g_%"%sé,laﬁ 929 Mpa |0.03 Mpa| O.K
Carti
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Carria Carriage
“ge 95 o 212mm | 0.0omm | O.K
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BRK walgg | 99 Mpal yp, | OK

<TFz3%4 AI} - Single Mast Mini-Load>
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- Equipment Control System(ECS): ¢ AXE oo} AAE o] &7/
Aot AlEl Y

Ll

- Human-Machine Interface(HIMI): & v E3} AZ23sto] HAAZF ZUHEY
D Ao 52 AlojE T A Ves AT

- Material Flow Controller(MFC): WMS®] 3}¢jz ol o WMSeHe] ¢
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- Warehouse Control System(WCS): EFAIE A AAto 2 53 A A
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o WiUumHs} A%a ddeA FEe AA/MEd] g 4T 94
of Fal BAI BA JEE gANA 54 FAshelof sn, Fa
Aol BE Aol Bag

o U fA14 Vs (dxzy, vtEZ =, QR, Hole-bar, #l°o]4d &)= Hlu &
A F AgGrt~E nyRY HAEW = 7FF A 9x¢14 7es A
HEAAE AE3ta, AAFEF AMY 2 H2EWE S4x20E

Increment Code Raill
=z=
°™ | al Encoder Barcode QR (Hole-bar)
T ——
AR .S

TN &

= . Lo
o e oa | ot Railo] | BB D
A=A o= AR A= | Hels
o] A c ZDE}EIEPE Hole—-barg 40N 2
WA | oo o a0z — Sa AXNFE | HS5H0
AXNHY A= A 01 Al 5104 , _
el AIGHN SRR HE B AXNEE
XFE Az | VT = 2E

« ZRIXIZZ EXHAIL

22Q - BHINY
o T Al TR0 o - FOPIXY | 222X
. 51210 SSXX dbs oz A}
Hea « HOIZ gagoz F=20} EXMA | EER
24 |, 255 20| =g . &3]
B - HIES gA(HRCE - EME O | 170
sUe 301X, 20302 S o2 | 2AE6D
. DS e Al O BE st 220}
ols e
» Max22| 10,000M
. SIxImorS . Hgo
2138 Home FHEYU0l |+ HEtE
X R |- EHL OISHO s DE | TR Hel
g |* DIZO =0l M| HE TN Ol &0l At =
< ol * QR 013 2L DO} oHIES 2| %I Xl Of
IR | S (7x7mm) ZelA X EE
I SAOF B | ER
- 21101010t . BN
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0o A& AE AANME Arle] duA 84 2 dAE T FLE S
A AAY FsleE R ¢ JEE PLC Al&=¥gE& €83 Soft Motion
Control(S-Curve) < 7l@slo] F3 /57 Ao A| 2~wlof] 283

_I_z
(o]
>
2
o
Nt

o PLC A" mYREC

St the A4 gol o waste] AMel wAANE AT

_—

19} 912 A @k Aol Aol e w

SvUREE SRR SEeoF s X gl e Profiled 44st,

/3% Profileo] AAGAIZntet 1Al AL A &

4) Set Position £3

SoftMotion Control 2 Block Diagram

(PLO)

T Lag Error Monitoring g"

5) Actual P osition Feed-Back

1) Target Position "
Speed < "o 3) Set Position

2) Profile Generate ”
[ Lt &

TABK 8TEF 1 5ma

S-Curve HHH

<Soft Motion Control®] Block Diagram>

o Soft Motion Control(S-Curve)< AdH]2] 54 e 7} W3slst=
Ao &N AR 7S A A Al E VER, THE/AE A &
=

pid

Aels R ste] Anlel Aoy RaE %A L, TE
Astel] tigt oA AHgFE T
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1 &
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. *  Time
[ B e a
: - o
1
BANEH S5 i E g L BNEH
A 3T A
<9wt &£ g =t S-Curve = 2= v]la>
o = 2 %3 = = = = A
0 S-Curve 7l& A& {7 W& F34 5 v 2 54 5 HuE Y=
3L =)
ntAE U RE AAFSR HAES &
SCurve B8 201 B2 =8 25 HR(Fole L eS8 HIRHAE) | [1) Jaz a4
Jh. HAE ®H
0 SCurveE HE8E ZT JHT(D WA YDA FSHE BA HEAR
o S-Curvelt HBE MBS DN HHE OILIZH FHIE 1 Cyele FE 23 LIEf SHRO S-CurveE M &SI A2 & JUZ(Q E2M YDA =
B2, e B, PO BNY JtEsAE TAUM S B0l Liey
o 2 S8 BN B ~Scele BH YHYSE 252 o0 MOD @ = Us
ZAD 20l dFot0
0 S-Curve® HEGIA OB, JIS/TS/FA MO NEST CfHl AHSE
x ar HAGH= HE F0|5F =~ 0|l=
“S-Curve ME MBSl X2 Y KBEET 3,280rpm, N2 4n/s? AL E ROl gdShE AE AT = U
-S-Curve OIS MBI £ : 58 KYAE 1,696, 24 dn/s? “SCurve M8 Al HZER= OF 140rem
SCurve DIME Al SETAS 2 400rpm 0/
H H=E = 0FY &% DT 2¥ U FY A 2=ERL| M= S 0. SCurve
S Alel Tyl =0l HH o =2 0/FoFCHE AS ¥ 4 Aol o
o o o[ T S ] £ oadlel 23 WHDb SRE PAOHASZ RN Lol A B2
= . s= 3AB PEPS BOIFUD ¥ + US
- I E R
; 0SCurve HE A EC) RAFE OIXE Al HO IV HIE XIS 2
’ ol U
=t e - -SCurve BB Al EOf THRE o 201N(EY NFET 3,230em, 4nfs’)
< S-Cuvedt H2E F# DS 2T I 2 Jerk-limit) > CSCurve DIEE A 50} S5IZS OF 2545 =3 A|Z=S 1 E6ren, Inds)
o DIUZG EH9l F3 75 Al FO) TSI oW 58X 00 olUo|=2
N ] SCurvedl DITMBE AEE 16%Bren(Z HAS FUSE) 014 FY 55
2 =3 A HC P O HEAS 2L 5 YoM, S0l AHAM 3|
A= PE0 HEE
- i -E0f BT o SERE ZUEIIL S Yol 2 =T, AHS/YS/
¢ ER Al SHIDF B EF Y NS0| 2 @St £H TE, OFAD
S2 oA = US
. [P o Dluﬁa EHlo] 87 452 FUST Sn/s(=3,230rem), IS 4n/st 0|2
< S-Curvedt HZEN g F¥ PS5 2 A= (Linear) > S e 2T F5& BRI Ak =S AN SCurvedt HE00F F
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S-Curve M2 290 (12 5/512 7S HID(2512 L 5= vlabl2e) | [1) 2= s
oF HAE A
0 S-lurveE MBE BT DYT(WMEAM YTt TCo2 DM FHElZ U
o Sturvedt HBE AEHSl DIZE HEIZ DIUZC BHIE 1 Cele 5/012 U SIEO S-CurveS ME5HA %2 BE JAEZE i/ PAoIM 5
Sotn, 2 20 D=0 LELl= ESE, £ BX FoIE dAE WO LIENL
o S-Curve OIEE Al WS = 2= &b T, AFAD S2 YRS Hs = = =
-Rcolg RM HEY4E 252 Yol HOD ¥+ AU
OIUZE 2/312 5ok =TS FNZH0l ofd 57 FADH 2ol 4EE Ti—* HETE 228 Wl Al ¥
o HaEs Auy 0 B/5t2 TS HIASHMO HFECE WE Tl OtLoN ol 2 &
e ME NUe] B3 0 S/EY FEE 1,50, 2 S BA QA =08 ST BRI S0 D A0S UEHA S %S
~Sturve DR MEje] T2 0 5/52 PSS G2ren, S /s -&/512 TS HASOM SCurveS HEEIA SUS W) JE/AE/A Al
el £, AS S0 I LU0 SCurveE MEHES UEG WS &
L HIE 2t E2 HAS IEE
3 0 Z/5t2 BE DIZ @Y HolZ %2 U, SCurve ME Alo| Tl /Y
i TN N TS0l M o RSEA ORGICE T2 L % 290 o= dH9 23
AEDL U S PAOE/ZS PO0A ZH RO NEEs 5% 4 =
S22 sMZD, SHS TOIYE BUECD F + UL
- 2) 25k =Y
o B/512 5 YUE =) HASH=OT 275, Sturve HE Al EOY
N SETS OIS Al Z0) TEFD HEE X0/ woln AUS
et - -SCurve HE Al 20 FoIFE & 133% (S/002 AZE =T 1,543 rom)
< §-Curved} B8H &/5t2 75 A% JUA= >
-S-Curve O|E& A ZC) THES o 1738 (5/513 AZST 872rem)
ez 7 o DU=ZD Bulel 5/512 TS Al E0) 23 o8 &S < 300% olLfolA
& Cwste) [ + - 7 — —
O, SCurve OIHE HEjlH= 2 BHAEES ¥F &/52 =z =2
e~ ; (1,543rpm) O = E|AE T8 AFDL & T FT= Folel ESo| ASAS
ac——) - o EOf 5 oW SIS IEIL =S w0 3N T, s/
! A Al MU0 2e £ D NS0l 3A LU, Adl o, OHEAR
‘ S opIAZ + oS
i o OUZG &dlel T H52 HAE TA20 wWE Zx0|22, Y 87
L L - M52 0EAF|D] Y B S-Curvedt HEE 00} &
L]
< s-cuvedt B8HT %2 /6 W JA= > -0lUZE #Hle] 87 45 @ S/512 B2 2n/s(=1,708rem), MRS dn/s”
[ 3=} = X =
<S-Curve A& fFFd W& 5/3%3 T35 v >
_ S kU A Q0 ‘] <2 RO o ’ H e =3
H2E #d A e ‘As Al J7F 29 RaA'sE e AES
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o MUEH FF A Bad 492 AgATL, 48 £42 g2 99
oAU 84 AAE Hed gAY Ao &S

W) E W wAEE FUAE BH, AuE, oy
o) gal AAAFoZ HAANTFDte] MelAH oA
~dugown o AFAt A3 W Y mEE AAUAE Agste
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o 7I€ vYyzy #Anjet B A AydE vyzy A8yt 5/8746m) 4=
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FHo e Hit v d8S vustd o2 2

H 2 oA 7|E Ay =29 E A4 vyEg 27} & 7
T%5 =27 P AH A P 4AH AF "
/517 X = a}
/3% G5 7o 7.05kw 3.87kw o 45%
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f=]

i RE |
| Inverter: 0.93 |
| 7|E OjU2G FHF AH| HE | Motor 1092 |
-1 1 1 . . i - !
P=—{(26.09x 1x 1.50) +(15.96 x 1.47) + (732 x 1 x 1.50)} x———"= 7.05 kW | Machine: 0.9 |
SHRAZE HE IS HEEF FEEE E= i !
| 1Cycle=8.94 sec |
P—7-05'[&94 40 %092 x09] =7.05-3.18 = 3.87 kW
1670 rpm
26,09 kW T —— ~ | Miotor
15.96 kW ﬁ@_r N Result data with reference to motor shatt (with dynamic portion of the motor
7.32 kW A Jmot + Jgear)
P BT [Max zcceeraon o
24 kw Max o6y 150
1191 kW |- = = - S 77 | [Meanmamr speca Timn} {1111
20,06 kW _ i 3 : =N L y Max_ mesr speed [t | 1670
Max aiing e B0
15s 147 s 15s 15s 147 s 155 | |Max torque durng meor opsraton fm] [ 149.2
Max B m] [-1147
pin) (3176
i [} [91.76
N 3125
Max_ sz mofor Drgue (mechancs) fhim] 5125
1
Motor utilization at 81 and mean speed [%] [78.55
=
oF 45% 2Ziz 1t
Max_torque based on faled motor forque S
Im.mcum [A][104.3
Bax_ inefia ratio Jextmat 1.092
|Ila=. load mertia (without efficiency) [kgee [ 125
Max_jegenerative power W] [ 2006 |
Mean braking power (only tivie | sections) [kW] |-7.585
|Regenerative cyclic duration factor %] [50
[Regenerative energy [MEX

<71&/A5 MURY A7t /3% 48 FET AL A9 dAddelY e 3 &
fRo) e BF AW A Ha>

- 118 -



ELLNECEEPTECE

! ¢ Inverter : 0.93 i
X iMotor :092 |
p= 538{(23 ?4><—)+(1 SBxl?S)} —nggzxng—n?kw | Machine : 0.3 .
. - : | 1Cycle=12.5 sec |
AFOUEH e A A GAGEOE TR A 00 ol |
P=?.67—{ﬁ[(19 31 .E)} X 0.92 x 0.9] =7.67-3.06 = 4.61 kW
FaAl s =S i
3230 rpm Resuit data with reference to motor shaft (with dynamic portion of the motor
Jmot + Jgear)
2874 kw ' . N N x S
7 n [ N —— L
138 kw | : S Wﬁm nﬁll' 2%
T s :umrs;aead [1imin] .03225
“mmmm 3
19.31 kW ) : gﬁ Eg_ . Max orque duting molor operalon ;NH] g
: 4 S=nlel WX, regeneraive lorque [ {5877
2255  138s| 225s Rz square bigue Mermal) Nm) |5135
R.m.5. squane ejue (machancaly [hmj |61.35
Man s8I molor Drque (hemmar) [Nm] |4.074
M. SEC moRr Diue (mechanical) [Nm] |4.074
Travel secions wih max. lad 1
. |Motor utilization at $1 and mean speed [%] | 128
oF 40% HzE T}
Max_ torque based on rated motor torque [%] 1214
Max. motor current A] [106.8
Max. inertia ratio Jext/mot FI¥F5
it et et it sy e
* Oydic duration factor : 8 4012 & SNLIF7} e g poes oy e sy | pwi 35
=80l o His generative cyclc duration factor %)%
I eqenerat ive energy [ |-1.58
<IIE/AQAT MY zY ZH7E F3 730 WS A9 FAddEy Jle HE& fF59
0E Fd &v FY Ha>
71 My EY Aulet B 3A AaE mu R gezt 9 34kl E, s
16A1%F, 3669 & A9 Az &v AES vustd g3 e
B E u H 3 o
e RE I E I 1 I R,
7% =7 Azt 2¥ Y | A7 2u B
2= 37 -Ell_ = O
/3 ;Lo% A& 16,657 kWh 7,967 kWh °F 50%
8T
T T8 AS HS 40,574 kWh 28,483 kWh oF 30%
-y EY Fu7b S/Ed 2 TS sAl Festd oF 40% BE U A
A EI dEdda & 5 AE

SpE A ARE WE 4
Abger vlE AT BA
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(2) Mini-Load AS/RS A Sv2E &8A 29 7|

7 *E&A1 =" i Jie

ECS 7Hit

A A 29|
A A AAEH

E 3

o
'LL

"L“"”'"‘," i B A
I g o' Ly = o ".._'.' =

i
ol

AdA i AAA kA AR T

------

FELE]
-y |':

|

32 RFID dE & o5t 22 w
A Slg DL E S

AAEH @ 2] 0] 22
RFID 2{2| 2 0] 22| PID ZHg
2a 1Y (Picking Information Display)

<2%'d = Mini-Load AS/RS AZr2E &9 A2 72 HY>
Al /9kZ ] (Mini-Load AS/RS) 7HgE 3}pA] o] w9
1= glelw] ol weh AW AAES] AA

™
=
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= =
-G Axe FEAAEES 1xdko S85d AA 2 AFE Az A
=55 7|vto g AEutA~E Mini-Loade] 24 d%F H2E 9 H8S EF
2 EEAS

FEA2E2 ZAxte] A B kA, AP ASd F AgAdS 1y
sl “RFID7]%F PID zone & &A)2¥”3 AlZulA~E Mini-Load &v]el #H
=

RURNYS)

a3l =
23S A% “Pes AF FUHY N2WoR TR

Al=H) 7N .
2n ‘H; 4= 7N 28 A
Picking zone®l A] ¢]
o]/iﬁ ;<L<§ }\] ° A]g:al
H/= s = el A
RFID RFID/Barcode 7] % %} © S/W ;ﬁiﬁiaﬂ
7]k AAste] W/2L AEL | & e e
PD | SdsmAvew Ay | onw | 35000
SEEEER = Aag | BHE R
S5k A 2w
Picking zone®l ] ¢]
Aeaha e QVED |, ¢4 oh7 g
oo | PARE Aa wele 2 g | S 24eix} 7o) A
o =l P RE AbE 2 2] A wh A A A Mini-Load
oAt & Qe ok Agel TOEY R
=SAISE dgt wel A4
/%3 493 ddd
RFID %4+ RFID/Barcode # 2] ojg Au
g 9. ¢ AR 2 A o] dalel =
O]aiq—a] o = pul = “7C§1_5;] XqE_
b Hro] golE . S'W ;; soe
(Logisti Al o 2 a B A A E A €l o]
c Base 1E3E A5 oWE S
& BEC) AYE g 7Nk AR °°
A 2=
P ET P
zsueg | 3279 | age rugden | B
Be =4 gujo) yep w ooy |1 AZF | EHEAS B
RUEZ | ECS R T ST O B Gl
Al o5 Fu) we) 2 Aol Ao
~= A el Held
LAEE FEAEH AT Jg>
o J2v2EH Mini-Load &8&AI 282 ofg] 193 o] PO ZF A
SRE o) U140 A oF JNES TR

Hoeg Al 7] JdtEl DMS(Device Management System)& &3 3l
F An] AbEAEe] 7]E Legacy Al Z=EI(SAP, ERP, WMS &)o 25 Al
3k ¢ o] X E PID(Picking Information Display) 2t

57 O =
T

-PIDAIA Aeld 2] Ar= oy #y AA"HBECES T8 AdEHL @
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258 BECE AH447) Bo g Fue u2 13 7HE(fltering) ko) 7] &
Neelow A

The Logistics Base

SAP DMS PID
& BEC
2 49U 257
T | © tfj
1 U|| Coemm 1 Ul cesmsammry || Switch HUB Fobic
De ic+=
|
8 U LCD Monitor @
1U 5 Keyboard Barcode
1 Ul ¢ ) 1 (| KVM Reader
V00
4U [%E@ I T710
— + | T || 70 <>
6 U g[@:ﬂ HP UX = RET
B RFID Reader
Printer
2 || [E====mm) || ups 2 U| (=) Ups é
Laser
Printer

<A Zn2H Mini-Load &&A2" AR FAZ

(4}) RFID7]%F PID zone -84~
e}

1) RFID 7|®F PID zone

SAl=E el A e

o Picking zone? /%1 Z¢ A RFID/Barcode 71WFo & /&1 2 2 A
Els

H
I fpE7E 7bed ARl ANdsled, Picking Aol ¥ £&& =elal

YA A

I

oﬁ
o
1
g
o

- RFID 7]4t PID(PiCking Information Display) : 2F4#7F 9111 =8 313
ofgl AEo AHE EEoHL RFIDE o] &5t Asog st 29§

- 122 -



2) RFID”7|4F PID 70
7} RFID 7]%+ PID A 7H

o PID= /&3 873 ¥ BEE #AgAelA Algsta Asow 2 A
HE A7) 9 Alxglor AXE0] FES tEdo RER TN
o] A+
T T8 7% A
A/ZF3 8 FE AR 2427 o e Fasj oy dE B &
X E 9 o x= 7% D AR ARE st 53
TbE A A4 g 9124 7% | RFID & Barcode(1D, 2D) <14 ¢l 7]
Alz=d e PID®] IP A" T3 22 A=F #e 75
- F¥ 717159 A 9 PID &»ZES¢]
PID <l ®= £de Ad A4 Aol 9
e g0 PID H x| w4 2 9#7F PIDE =%8h7] 919 QlE o]~
= RFID Tag§ ﬂﬂom AEE A8t
Barcode~ ]”3 .T—’ HdRE ALstr] A
Barcode #]t]7] <17 47 o7 (AE G °

<PID /N8>

o PID®9 Ap&<¢12 Ax= WAl F2¥ RFID Tag % =%l F3H via=

1l
=2 o]lAl & Z= o]lo
= Tl =

Y=
- Mini-Loader®] §}/Z124 Al AA/¥rE¥ = WA RFID Tags F#3
© 24, Picking 2 Aol Al G&sA sld= = WA wEEa, o XA

2 AEE 7] 9%
- 23 A7) Picking 955 3 & v, g WAl A= E% S Barcode &
AAAI Do ZH Picking 29 dF 284S A1
-PID EES 1xpdxe JiE PID g X3, RFID(Q00Mhz) @d 7],
Barcode(1D/2D) #H7]e] AME EEZ o]Fo|A] O]OUJ] AA A|FFOE
RE7F tsEe] lon AAR 2 Agd FAHEE AdAS, WF
ot=2ol= 7|ute] AppS ¢HA 3} dto] 221 d w0 Al AEo 2 A2 S
-12PA = EE DMSeF dAAIske, 2 el AHEE FAFAAE £ o AdH o
= ag _/': oh:i 7HHQM1:
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ltem DMS Server IP

HHHHHHHHHO4 7 HHHHH_m[;E 192,168.0,100

: PID Controller
O MD-CNT-85_27€00(192.168.0.102)

REI7 20130710 IR B -H03

si: - i e o
St s g | Comectable Contoler Lst
sh: HHHHH-312t8e MD-CNT-85_27£00{192.168.0.101)

R 20130718 HAEE 200 85 27E000192.168.0.102

si: HHHHH-312t8e

R 2M0MB AN 403

s/ HHHHH-312t8e .

RV 23016 HAEL HHE e |

LG

AE AR EF 2 FY A 994 A Al #g 33
<PID A& 3H(AZEH FE)>

o PID st=slo] shEe] 74 el % sde g 2

T8 74 U9g F8 29
Allwinne
r A20
CPU MCU Dual
Board
Core
1.2G
Mobile
Memory | DDR2
1GB
Wifi
Ethernet | Wifi 802.11
b/g/n
SD/MM Up to
w2 SD C Port 321°GB
e 0
USB ?s% OTG
V1.3(108 Resoluti
’ on up
HDMI %)D full to 1920
X 1080
. Android
OS Android 0S 4.2
5000mA | AC
hm Adapter
Battery Li-ion Input
Battery | 100/240V
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10.17(102 | with
Disola 4x600) Touch
piay Color Screen
TEFT Interface
B ]
i R
o Dimensi b6 x
e U170 ¢
9.2mm
frequency | 9177921MHz
ISO 18000-6C EPC
Protocol
Gen2
max 30dBm / 1W
power
RFID Read | 11 1 300em
P Area
Power 30mA (standby) /
1,500mA (max)
Antenna Circular Polarization
Type
Dimensi | 44mm x 44mm X
ons 8.1mm
mage | g0tV
Sensor
Frame
Rate 1/60 fps
Shutter |y o) ~ 110,000 sec
Speed
Viewing o~ o
Angle £40° ~ +53
ODrllmenSI 12.4x20x175 mm
UPC-A/E,
EAN-8/13, Code39,
Tri-Optic, Coda
bar/ABC/CX
B y
ea};cfid Straight 2 of 5
a= .
Industrial,
Symbolo | Interleaved 2 of 5,
gies 1D | Matrix 2 of 5IATA,
Chinese Post,
Korean Post,
MSI/Plessey,
Code—-93, Codel28,
GS1-128, Codell,
GS1 DataBar
QR (with Chinese
Svmbolo QR), Data Matrix,
y PDF417,
gies 2D

microPDF417, Aztec,
Maxi Code

<PID st=° 4>
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?_
- A7 2 s A
R
@ Picking &
AFEARAEE EA
@ AIDCZ 21438t
ShEmRREn o Bucket®] HHE
sin: HHHHH-312t8e EA
FRINTE 20130710 HAINE -HOS
o oo D2 D ada A%
: i i & 51
D s o Picking 1}
Ll sin: HHHHH-312t8e T A
?_l ST 20130718 Y ES I-H03
s St s s @® AIDCE AA T
il sin: HHHHH-312t8e AEAE EE
RN 2013018 HAES -H03
sin: HHHHH-312t8e (}\]_E] A, )
O et Sh A R B b 3L ‘%‘E7] Zl_’ 5|>,1 X] =z E_
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] AGREEMENT ]
Thili Agresment made tha T8 cay of March 2015, bee “mltm Ard
B et e oo PR, ety g e o K rd
Eluper which gaxpesasitn shal incide I8 successers and permitind sssignd) of tha GHE 'ﬁhm-‘ll-”l.ﬂmmmwﬂnmm
P exppoasicn shal inchuds s sucorssors s parmiliod 1a5ges) of the OTHER PART.

ARTICLE 3: PRICE OF EQUIPMENTS

31 The price for the Reme and sorvices Ested in Articks 1 detalisd balow.
price basis is CIF ;mmmmmmﬁ“ﬁ'ﬁ_ The pricas of the
Eﬂmﬁnﬂmmﬂﬁmwmmwmmmmrm
#nd uilil specifically agreed to in wiiting subsequenlly by the Suppder. The iol

¥

The above package price of USD 14,500,000 (USD Fourteen Mion Five Hundred
Thousand enfy] |8 comprised as under. / i

3.2  Price for Equipment

Supply of Te handing systom a3 per \echoical specRrcalion o,
SPHPATHEN (deted 01 Decermber = 2074) on CIF Mhava USD 13,800,000
Shava basls INCOTERMS 2010 '
Erection and 2 %3 pov techaical specification ng. |

SPHP2THS (dated 01 Lt = 2014) on CIF Mhava USD 700,000
Sheva basis INGOTERMS 2010 '

o Toital i mismml
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------- o -
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16,9,2.43%
100 - BCH U2 M| 0|E9, 8, 2.16%
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%) AANAE 58 107124 SILSHAIL 28150l FOAOF LE/PIA 757t HE AL

Equipment Name HS Code

Automated Storage and Retrieval System 8428

ey e | Single deep Stacker crane 8428

;i Stacker crane Body part 8428
Machinecomplete —

withaislehardware Driving pgrt 8428

Bottom rail part 8428

Racks Free Standing Rack type 7308

Up/down lifter 8428

Pallet conveyor Roller conveyor 8428

system complete | Box Cover open/close device 8428

with necessary Box Auto stopper device 8428

equipment Profile checker & Forklift stopper 8428

Shuttle car (R.G.V) 8428

Powerpanle 8537

PLC Panel ( conveyor) 8537

Control Panel( stacker crane) 8537

Electrical Remote Control Panel(stacker crane) 8537

equipment Control Panel( shuttle car) 8537

Remote Control Panel(shuttle car) 8537

Operation Panel Box -1(conveyor) 8537

Operation Panel Box -2(conveyor) 8537

Operation Panel T. B Box(conveyor) 8537
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AdsE B 7VEE BT
2002 93.5 94.9
2003 94.7 97.5
2004 95.5 101.0
2005 100.0 100.0
2006 107.7 98.0
2007 1135 102.1
2008 118.5 101.0
2009 128.1 90.4
2010 135.8 96.9
2011 137.7 103.5
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717 A 2

C29 ] 4] 2] 7375 749.0 962.1
AnkE A g

C291 EEES 385.3 407.3 540.5

-
65500 s 2 | Rk 2.8 3.3 -

O~
AFE 1 20119 FZAMANGE, AN

d= AL A AA(REE) | Es(d) | Aa(RE)
2002 42 239,387 239,029 3,465
2003 32 234,596 234,598 192

2004 28 430,380 430,437 73

2005 29 386,755 386,763 40

2006 29 455,804 455,446 1,290
2007 16 302,848 302,943 253

2008 14 248,336 248,987 1,756
2009 12 227,749 227,535 1,413
2010 10 108,245 108,349 322

<ATZIAEE AYASF 2 BAY-EFY- ALY Fo]>
AR 1 FRI)ARIR B8], 71 AAIEY, 2004~2012,
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s ol e

-Tgk HS #5375 8428 w9 AS/RS W55 Global Automated Material
O~

Handling 2012 X xlol]l A A E b5 7FaLA|

<2 Uddste A4S S AS/RS F=

g Z AS/RS7} A8k 4

I AS/RS FAt=H S ALEe

A7) A ARk A FE HS8428 AS/RS AS/RS AS/RS
F29 | 3uEd | WF | 529 ME | 39 | F8E9
2006 | 19,284,539 | 75,781,286 | 25.4% 405,461 20.8% 84,336 331,410
2011 | 46,177,977 | 128,894,686 | 35.8% 834,425 20.7% 172,726 482,123

<AS/RS FUYAZFE AESZA>

)
1.
2. AS/RSH|% : Global Automated Meterial Handling
3. AS/RS4£E% : HS code 8428 £~&98 X AS/RS H| &%

QW1 25, FAEN, 23015 ¢ T AYAVEPIAAIAT L)

4. AS/RSEAEO | AS/RSHE010] 2585 S Lub|ACl 458|508 fYdsto] 100%2 AHEe

E] A}8-3 “HS Code 8428(14}o
I} “HS Code 8537(H 7] Ao]g o} #
gkl 7192 st BAS AAg

o HS Code 85372 A& FiA|zdl ofo= thekst

=
3 EFR 5 JE FHOE FuEor B2

A -
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g8l FEY me=s A
=]
=

Aekg, kg AR

=Z&, A4, vy o



el HE, %

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
2= 0]
—__': ; 540,359 | 637,945 | 451,521 | 587,156 | 476,527 | 507,359 | 488,483 | 532,765 | 253,260
=i
7 | 46 18.1 -29.2 30 -18.8 6.5 -3.7 9.1 27.9
~=q
TT=E o
=4 11,439 22,670 29,002 83,160 118,791 | 234,393 | 112,674 | 168,856 | 75,002
o
=718 | -30 98.2 27.9 186.7 42.9 97.3 -51.9 49.9 1459
o~ =
___'Zg 307,394 | 405,461 | 569,157 | 663,058 | 598,477 | 654,611 | 834,425 | 755,649 | 342,928
=i
=718 | 288 319 40.4 16.5 -9.7 94 275 -9.4 20.3

<ATZAA 2R &9 FFMHS 8428) >

At= : KITA.net. 2013.7.2. 7244

900,000 =
800,000 =
700,000 -
600,000 =
500,000 -
400,000 -
300,000 -
200,000 -
100,000 =

0 -

2005 2006 2007 2008 2009 2010 2011 2012 2013
Qg N pesEg =l QB ULE =eeE=IUtE
<ATZIAN2YE A &Y TF £ (HS 8428)>
o Shar A Al 2~EI(HS 8428)9] 2005 H-H 20139 5¥€71A] &Y ¢S

Mﬁim FY A 2007d0 FUFEo] -292%=2 VM v FUSIME
S 2006110 181%= 7FE =2 FYS7HES Holal

o 20082 30% <7Felzl st & div] wlolY g 3| Edte= FEole

o] % 2009 ¥ 2011 e whelyd <7 71 @A vk 20121 ¥ 20134 5€ 7}

0

Aol AA Fdade] oy A&

200511 tiH] 20124 Y= A 540,359 Eoll A 532,765 B = Al gl o]
L

H
9o, o]Fo A FE=E FYFdo] 2005 11,439 Holl A 20124
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168856 == 10M = solwton, @A Fdude] 20%4=E AATFES &

FdI w2 20079 404% 2 Z=7F&o] b E=gkon, A
FA38kT 2009 ¥ 201213 wholy s 9ot & yERSETE 20051
EF A 307,394 Eol A 2012\ 755,649H B2 2u) oA Z7}el9le

0o AESFIA 2~E(HS 8428)9] %7}%‘ FEY 5 Ay ST F
o, 2o, A wa F FHolo] §8 wUbEC] AAGAL o, FE
Swe T, "I, AXulAlo}, QYo dHo]Alol o= yEhtal ltt
2013 Y& F=o] 31.8%, =E24ol7F 212% = HA +49 A Hol

o

R H
Ao oy gAHeR FQaro] AFHA U

0 FEES T 5% ALGY e Ve s UHA dgoR ¢
F e
o ®A A T AFFIALY NG EHoR $99 ekl A £95
of MWEATA $Es 5ol Tl ey
w9 AR, %
2012 2013(1¥€75%
=4 H7H el : H] 5 %"—‘1‘0 =T 5%?%
el 532,765 100 253,260 100
1 T 112,003 21.0 80,574 31.8
2 =290 58,458 11.0 53,786 21.2
3 Q1 94,682 17.8 45,566 18.0
4 u) = 51,576 9.7 15576 6.2
5 = 58,295 10.9 11,297 45
6 o vt 9,055 1.7 8,688 3.4
7 R Ea 2,127 0.4 8,364 3.3

<AFFIA2EY F7ME £ FF(HS 8428)>
A& : KITA.net. 2013.7.2.73 M4
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e e,

%

P B 2012 2013(1€75¢)
9 H| & =9 v &
=7 755,649 100 342,928 100
1 = 180,209 23.8 118,339 345
2 = 51,693 6.8 30,093 8.8
3 =y Ao} 32,770 4.3 18,944 55
4 At oh(A = 45,666 6.0 14,035 4.1
5 =g o] Ao} 19,194 2.5 12,415 3.6
6 of;ii} 21,257 2.8 12,071 35
7 ] E 24,213 3.2 11,997 35

<AFFIA2" O Z7ME $£&F FIF(HS 8428)>

At& @ KITA.net. 2013.7.2.348

A Ol
s

4>
i

z=290],

11

_olE Ao,
43

oICoeI), 6
T 3o},

HIEH, 32 25

ArLl o2t
0},2.8

<AEFnA2de FAW £E9 BHHES
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8428)>



o9 HE %
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
2~0
—':: ;i 36,912 52,205 69,667 111,694 | 154,353 | 79,215 100,943 | 112,003 | 80,574
= ]
=7+ 489 414 33.5 60.3 38.2 -48.7 27.4 11 46.6
;?n 49,532 69,991 113,283 | 120,131 | 83,834 179,445 | 246,221 | 180,209 | 118,339
=
=7+ -11.2 41.3 61.9 6.1 -30.2 114.1 37.2 26.8 62.8
<AFFIAN2HY FTFH =& TF(HS 8428)>
At= : KITA.net. 2013.7.2.72 4
300,000 - - 140
- 120
250,000 100
200,000 80
60
150,000 40
20
100,000 L o
50,000 -20
-40
0 -60
2005 2006 2007 2008 2009 2010 2011 2012 2013
g N Egd =l QETlE =eE=ST1E
<AFFIA 2" FZHe FEQ FF A (HS 8428)>
o AEHAAIZ~RI(HS 8428)¢] 714 & F9Hd= T3] +59 &S
AHEH FYo A= 20109 -48.7% = AlQlshd 2006 H-EH AL & =
o7 ZF7}etal o, FEARE 20059 200992 ALl Y HS=

A 27kt g

9l
A
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949 HE %
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013
=9 10426 | 1,099.8 15823 | 26022 | 34064 | 15845
L 755073 | 734683 | L s 02642 | o o e
=g 401 |27 |49 |55 106 |61 701|265 | 241
=L
9] 205,149 | 187.654 | 396316 | 483430 | 339734 | 771,156 | L6470 | 24128 | 10772
s 89 07 50
=
=718 183 | -85 |1112 |2 207 | 127 1136 | 465 |17
- =
s 238961 | 290414 | 386885 | 510769 | 551.032 | 697.273 %,6189,2 %’5614’7 723,886
=
=g | 463  |215 |32 |32 79 %5 | 706 |38 | 162
<EFBZAaAN2Y &9 TLFHS 8537)>
At= : KITA.net. 2013.7.2.73A8
4,000,000 - ~ 80
3,500,000 - - 70
. 60
3,000,000 -
. 50
2,500,000 - L 40
2,000,000 - . 30
1,500,000 - - 20
L 10
1,000,000 -
-0
500,000 - - -10
0 - - 220
2005 2006 2007 2008 2009 2010 2011 2012 2013
-l E o Mz =l 0l=Jle e a==jlo
<AFAIAN2"ES E5YFLF £ HS 8537)>
o T A=A ~"EI(HS 8537)9 2005 H-E 201349 5¥€71% &9 E=3ke
AR, £ AR TG A F R S A
&Aoo e Zhe FAZ dERta
o 2005 wiH] 20123 FUF AL 755,073 Eoll A 3,406,445 =2 A Aol 45
W7 solwto, o]Fo e FEE FAF o] 20058 205,149F E-o A
20123 241287041 &= 1071 71ttt AA 9299 70%7F ==
& FRzolo] AAeL US
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o FE9 AY YUY AR Frkstg oy Nk SUHEe] =X gl
o Al sk SR 2005L4 FEF o] 238961 EoA 20123
1,614, 7154 &2 2}6.849] 715k

o AEFUALWHS 86379 w7bE FEY TFS AAuRY, FYFow F
o, G w290, 5Y F Holo ¥ FIrMEC] AASL o, FE
o 7= 23 Aber]oletd|o} olgta, Betd, nuE £og Ueh}a 9lon,
2013 9 F=e] 611%= Alge] Beo] HAFHo] A

0 TES T 204%% A9t ofel yetE gt A yEA e

99 HE, %
2012 2013(1¥754)
9 =7} = = e =
i=1 'Bl H]T i=] —]'] H]‘B‘
=7 3,406,445 100 1,584,508 100

1 ==t 2,222,768 65.3 968,561 61.1

2 SRS 404,039 119 151,766 9.6

3 A=10 B) 135,127 4.0 126,647 8.0

4 =9 166,552 49 107,436 6.8

5 o] g o} 147,338 4.3 64,216 4.1

6 o= 68,189 2.0 28113 1.8

7 UEas 40,583 1.2 24,028 15

<AFFaA2"EY Z71d 9 FLFHS 8537)>

A& : KITA.net. 2013.7.2.71A
99 HE, %
2012 2013(1€754)
=4 =7} e = e =
i=] "E H]‘ZS‘ =1 -ﬂ H]‘E‘
=7 1,614,715 100 723,386 100
1 = 389,703 24.1 147,927 20.4
)
2 A}‘f oret 114,854 7.1 56,324 7.8
| o}

3 olgt= 73,670 46 56,240 7.8

4 B 17,316 1.1 51,942 7.2

5 n = 94,071 5.8 44,429 6.1

6 W E v 67,634 42 35,182 49

7 gqr 62,828 39 30,840 4.3

<AFFIA 2" F71E £ FF(HS 8537)>

A& : KITA.net. 2013.7.2. 73
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ol
il

Ar-Clotath|
o,7.1
0|2t3, 46

Had 11

0|2,58
U=, 39 /HilE'Er, 42

<AFZRA " =71

TFE9 A HS 8537)>

wel A, %
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
2= 0]
Lo 404 |77 75030 | 84240 | 71340 | 404006 | OB | B0 oggse)
=
Z7e 468 |15 109|123 | 153 | 5926 | 2166 | 421 | 112
I~ =
TS | 7082 | 83439 | 131,303 | 109250 | 103545 | 177,730 | 358,672 | 389,703 | 147927
T
z7e |14 |14 [sa |68 |52 |me |18 |87 | -107
<ATZIANEEHY TR &Y FFHS 8537)>
At= : KITA.net. 2013.7.2.73A8
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el WazEgy =l IOtg WeREIULE
<ATFILAN2EY T3 2 F L4 HS 8537)>
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o AFHUAAEHS 86379 7 & FIAY e T FEY FIFS
AE B oM E 20109 592 6% S7H&EZ AlFo] tEF Ao, 1 o
F A& 3 —g—owﬁ ATh FEAAME 20103 H-H Aol ol ot

(3) 3] A TFE 24

o A MA AL AFL] Aol BE Tl As Al 2Eo] o] &H
- A S Eol7] fs HE vE, A E Adsted s 77 wEol
1, Global Automated Material Handhng H Ao A= 1}%7—2} TA|2E A

4e ASVER, PR, S/,
[2E, FR/QL, B/ ere] 2415

2 Mo
1:110

o PMGATFolA = 20113 As A 2=wlA| o] 75% Skttt 443
7F ygtom A uaAs~"tAl G &S Ads] FEdt AFAES et
20074, 2008 shHtY] gHEGH A AMHR SdE 599712 Qs A
A7) 7F AA T o] FHo] WojxH o 20100 FTHFEE 3 EAMA

o AFAAERE & o Zuj/Lujx o] 212%E 7F4 & A AFolgow F W

=
A7E -1 F/AAEA N Aol 16% = e
- ZF A2 200658 2011 Alo] dlFE AAAME HoFa edH, 1
ol M= o B /A okt e 3] okl AZh 10.21%, 949%= %

A7 2011 2011 2006-2011
Billion $ % Market % Growth
3PL 2,131.1 13.7 4.7
2AHE 2k 2,271.1 14.6 8.1
-8/ A A 2 2,488.9 16.0 7.74
w4/ E 5 1,944.4 125 8.32
LEufj /2wl 3,297.7 21.2 6.33
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4 2011 2011 2006-2011
Billion $ % Market % Growth
o] 5 /A ¢k 1,508,9 9.7 10.21
FH/AE 388.9 25 2.78
=/ 4 2489 1.6 8.78
IR e 1,275.5 8.2 9.49
A 15,555.3
<AEFAAEE AF FF(2011)>
At= : PMG
1.60%
2.50%_\ m3pL
B Automotive
B Mail Order
M Food & Bev
B Wholesale
M Medical/Pharma
¥ Parcel/Post
Print/Publishing
M Bulk Mining
<AFTFIAANEE AF AEZ £4(201D)>
o AEFIAAI " Al F owjEHS 200614 20119 FQF 19289 e
oA 1550 welE A AE S
2007 A9 A 2008 HAMTH7F 20093 FE s FAZ kA AA R o)A
g 2 AFES oYt o= AAFAEY N wE SRR FU)

3 Ao oAd

=1
= WAz 2 A%
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Al Auolof Al de] 34.9% = 7HE AW, thEol



2006 2011
e % ae %
Million $ Market Million $ Market
AGV 727.4 5.7 869.0 5.6
Conveyors 4,432 34.6 5,434.5 34.9
AS/RS 2,665.6 20.8 3,218.2 20.7
Sortation 2,470.6 19.3 2,394.8 186
Palletizing 298.5 2.3 392.5 25
Pick 1833.4 14.3 2,257.6 14.5
System
Software 399.8 3.1 488.8 3.1
Total 12,827.9 15,555.3
<AZTE 9 ZAFE £4 2006-2016>
At= : PMG
o Z A ASRS Fo719 TFS A¥Ed g g
o SH/TE, AAYA, depAk o/, 34 BF AFlAE Daifuku
9} Schaefer System©¢] & AAstz o, ZSI/AMA| A Ant
Dematice] +91& #A8t U+
9] : billion $
$120 -
$104
$100 - $94
$S80 -
S60 -
S40
S40 -
$20 -
SO
(SSl) Schaefer Daifuku Dematic
Systems

<F2/EFBAFY AS/RS>
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9] : billion $

$200

$180 -

$160
$140
$120
$100
$80
$60
$40
$20
S0

$174

(SSI) Schaefer
Systems

$143

$20

Daifuku Dematic

$28

Legris
Industries(Savoye)

<AAZA WA E] AS/RS>

9] : billion $

$70 -
$60 -
$50 -
$40 -
$30 -
$20 -
$10 -
S

(SSI) Schaefer
Systems

Daifuku Swisslog AG

Kardex
AG(KardexRemstar
us)

<9 5/AGFAF AS/RS>
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9] : billion $

$200
$180
$160
$140
$120
$100
$80
$60
$40
$20
S0

$178

(SSI) Schaefer
Systems

$156

$55

Daifuku Swisslog AG Dematic

S8

<Zwj/Zvj Al e AS/RS>

9] : billion $

$250 -

$200

$150 -

$100 -

$50 -

$202

$94

$71
$53

. :

$29

$0

(SSI) Schaefer Daifuku

Systems

Swisslog AG Dematic Vanderlande
Industries

Kardex
AG(KardexRemstar
us)

<3PLAIZ <9 AS/RS>
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(4) F8=9 =4 %

@ wl=
o W= AEHF A ARI(HS 8428)9] 2005 F-E 2013 497H4] &% F=
’\Liii , TYY AS 2009 FTREo] -274%E VY e FYSIHE

2011Lﬂ o] 282% = 7MY =2 FUTIES Hola U+
- 20075 ARl 2008 skREY] ejWHERE 2~ AbE R S 58972
2009 7B A Aol AAE AR Holw @A= FEshs FA4

ks

0 2005 djv] 2012 FYFele
EA = kAR & Wt gl

2,543,604 Bol A 2786, 758 &2 A Fo]

Ulo ["O

=9 A £ 7ol 20090 -29.0% = Z7F&o] b wgkon ol %
& Z7HAE FAE 2 9o, 20009 FEFHES 1,094,976 Bl A 2012
1,856,710 &2 =713t <

@ HE, %

T8 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
_/i:ol

- ;]ﬂl 2543604 | 2,807,412 | 2605317 | 2698262 | 1,998,091 | 2,037,769 | 2,611,469 | 2,786,758 | 930,382
1= |

T7hE | 205 11.0 53 36 -274 41 2.2 6.7 2.2

I~ =

;’Zi 1,094976 | 1,402,334 | 1,293355 | 1,005,970 | 1,069482 | 1,277,226 | 1,6125% | 1,856,710 | 579,302
1= |

T7hE | 226 281 -78 164 -290 194 263 151 -4.8

<Hl =9 AFFAALH &Y 5F (20132 1-4€) >
At& : KITA.net.
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1,500,000 - - 0
1,000,000 - 10
20
500,000 -
-30
0 - - -40
2005 2006 2007 2008 2009 2010 2011 2012 2013
B0 ENAEZY =l 0B5)le =Lz E)le
<A 2 ABFN2Y $EY FFEA>
@ dE
0 UE 2EFuA2~E(HS 8428)9] 2005WF-E 20134 5¥7HA] $%9] &S
@ﬁ%ifﬂ, FAdo A$ 200939 F7F&o] -265%E M Bte FAFIHE

= 2006 °] 21.0%= 7Hd =2 FUSItES Holal S

0 2005, 2006 AAZAFAZ 20075 A A 20099 - A A
A Aoz Holw AA= 3 Hats FAY
-2005 oiH] 2012 ]S 20,298 2097 dlell A 18,216,178 Al 0.2 Al
Fol Fol=dth e A w2l 200990 -444%2 F7HEC]
A

[e)
o
7R sk, gfel mle) FEAI2 20051 d tiH] @ol S EU=

o ARE ®F FAANLN UAl A%t FEAS B o, Aste 74X
7} 10-16% sheksha A, 714 Aol % U mohdl AR AF] e £a

b S7rE Aoz vdE 4
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el s Hd %

M

=

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

i
28

20298209 | 24603257 | 26536672 | 20536152 | 15135359 | 14937735 | 15325149 | 18216178 | 7901,692

o|\
N

-/

o

205 210 79 -224 -5 -13 26 189 162

ol
12 e

183,568,78 | 191,972,00 | 16323908 | 16377683

7 0 6 6 91,102941 | 89608676 | WB3,721 | P196569 | 44935140

o|\
N

-

o

-45 45 -150 03 -444 -16 48 57 128

<gEY AFFAEE £ FF (20132 1-549) >

At= : KITA.net. 2013.7.2. 72

250,000,000
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150,000,000

100,000,000

50,000,000

30

2005 2006 2007 2008 2009 2010 2011 2012 2013

2011»# o] 1.3% % 7}%} i%% #0 S7HES E°1 NS

AABA GFE VR YA AAH 0 R FAFAN MG we Ao
Bzt w=mZAZA R 2007 d 78 Al Ae] 2009 7R A Al el A
d Aoz woln ARlE Frhshe A9

20051 thH] 20129 S eEolS 1,194633H Eoll A 2569,647HER Al o]
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o FE9 AF FYI 2ol 20099l -9.8%= F7FEC] 7 SEkARE, o] %
A% S7HAE FABL 3+
- 20051 F-E 200874 o] FESFE S Wik 59.30.® ¢ =hot 2009
ol F oldwkFEe] SUFFAlIE HolA Fstal ok AAIHR] Al FA
=2 3s e 2 dolgk & ¢ e
ool AR %
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
g:‘i 1194633 | 1,378724 | 1298440 | 1531,260 | 1,369,194 | 1,743,601 | 2464203 | 2,569,647 | 943,410
S7H& | 32 154 58 179 106 | 274 413 43 152
g?ﬂ 656427 | 1,025,439 | 1466827 | 2307818 | 2080457 | 2307,637 | 2972829 | 3512476 | 1610954
T7HE | 809 56.2 430 57.3 938 109 288 182 205
<FFY AFFAAEE FEY FF (20132 1-549) >
A2 : KITA.net. 2013.7.2. A8
4,000,000 - - 100
3,500,000 -
3,000,000 -
2,500,000 -
2,000,000 -
1,500,000 -
1,000,000 -
500,000 -
0 -
2005 2006 2007 2008 2009 2010 2011 2012 2013
m—oiZe mm4EZY BeiEvlg LIS
<FF AFFIAN2Y F&2Y FFEH>
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@ 59

o ¥ AE

Ay R,
= 20074

o AlAZA
Holm 2

A 2~ 8 (HS 8428)2] 2005 %8 2013 3€ 74
THY A 20093 FIFEo]l -337%= Y uE
o] 283% = 7MY =& FUS/IES Hola S

z]xﬂi 2008y & 1:,1 /\]ngH 20094 7].xL ;j_;q] /\]xl—o] 7}312]%
010W@7bA] &S v At A= 355t FA ot

o 20054 tiH] 2012\ FJH A 3917,034% Fr 2ol A 42782873 Fr =
=

o] FA& FUAN

2 A1F

=9 A5 T o] 20099 -264% = F7FEo] 7HE wken, 2009

o|F A& FIVHAE AL o 200508 FEwHS 7,306,592

oA 2012 10,571,936 == St A=

w9l ARE %
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

g :j 3917034 | 4610280 | 5916893 | 582987 | 380971 | 364845 | 4178287 | 4277756 | 980,403

7S 214 177 283 -11 =337 -58 143 24 -68

20%_11 7306592 | 8741459 | 10259453 | 10,861,069 | 79907164 | 834,034 | 9966241 | 10571936 | 2,383,034

Z7HE 156 196 174 59 -264 46 193 6.1 26

<9 AFHFaAN2" &9 5F (20132 1-39) >
At= : KITA.net. 2013.7.2. 7AAM
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- 20
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- 10
6,000,000 - - 0
4,000,000 - - -10
- 20
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#(48%), LCD RF=A
Z}A]

2/RAAIAN, &4/%
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BA A% FE 24 A3
AS/RS S AZ = R BAFE

troj ¢ unkel
TE 2006 2011 2006-2011CAGR(%)
- 331,410 482,123
ENE =S ) ,
SHEANEEN | A 13%) | (AR 14%) 77
el 84,336 172,726 154
A A=A SN 25,373,846 33,797,536 3.9
%) 1. AAEAR 2R 2006972 (951 988), 2011972 2&(1050 25 8)st0] Hurgoe
shatst
=

* & BAo] o]8sti Qe AR REFAIEREKSIC)E 21 9o
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E27F o]zo] Qll=d] o]2{s wAoA 2008 e M 5o 4£X] ¥t Brt53dt0o], AHEAILA]

e 23002 g3l AL

ol BE o] 83) HYD 4 Ak AASHRAA0] ZYHL HS BSIC 8428

of 49] £E9 Wyl 2265 ol8sto] HS ETC 84289) SEuIF0] UYsIACL

8428 =0 AS/RS H|%Z Global Automated Material Handling® 11 A]0oj]

YUAIARL & AS/RS7F AFR|sh= HlESS UYshs W8S &6l AS/RSHEWa)

AS/RS A @t EAEZA

¥4 | AwslA | £% | HS8428 | AS/RS | AS/RS | AS/RS

FE) | FAFA | WF | FEA | wF | FE] | FAFY

2011 | 46,177,977 | 128,894,686 | 35.8% 834,425 20.7% 172,726 482,123
2006 | 19,284,539 | 75,781,286 | 25.4% 405,461 20.8% 84,336 331,410

F) 1. GE7|A 25, FAEA, 2585 ¢ S22 AR AT BRI H o)
2. AS/RSH]|% : Global Automated Meterial Handling 2012
3. AS/RS4E9d : HS code 8428 £&9 X AS/RS H|&
4. AS/RSEAE @ AS/RSHFWY £EH| 2 AVV|AS] +~FH]F5 02 tdsto] 100%
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2] : $ million

CAGR CAGR
2=
T 2006 2011 2017 2006-2011 | 2011-2017
North America
USA 565.72 677.43 1,116.07 3.7% 8.7
Canada 79.02 96.55 165.58 4.1% 9.4
Mexico 22.04 25.75 40.28 3.2% 7.8%
Europe 1,143.69 1,340.38 3,440.52 3.2% 7.7%
Asia
China 207.71 293.20 569.035 6.4% 12.3%
Japan 338.31 405.49 638.50 3.7% 7.9%
Asia Other 143.40 183.44 295.94 5.0% 8.3%
RoW 165.68 205.96 362.96 4.4% 9.9%
Total 2,667.57 3,218.20 5,051 3.9% 8.6%
<AA F& AF(E7HE)TE 2 A E 2006-2017>
140 A
123
120 -
99
100 4 a5 04
i 83
78
&5 o 7.8 77
6.4
6.0 7 5.
4.4
5 3 A8 3.7

40 4 z 3.2

20 1

o0 = T r r : - ——

LIsa Canada  Mexico Europe China lapan  AsiaOther  Row

<HAAFLAF(F7HE) dF AFE 24>
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2011 2017
$ Million 96 Market $ Million % Market CAGR
3PL 3,.826.6 246 5.436.74 923.0 6.0
Mail Order/ 3,064.4 197 4,864.96 20.2 80
E-Commerce
Food & 1.944.4 125 3.139.61 13.0 83
Beverage
Wholesale/ 3.297.7 212 4,764.68 20.1 6.3
Retail
Medical/ 1,508.9 97 2.703.20 11.0 10.2
Pharmaceutical
Parcel/Post 3889 25 45715 2.0 25
print/ 2489 16 411.32 17 85
Publishing ’ ' ’ ) '
Bulk Mining 12755 8.2 2.197.66 9.0 95
Total 15555.3 93.975.35
<AA FL& ANFANFAFE L ZFE 2011-2017>
o 20113 AFH A2~ 3PL, =uf/Avl, FHFE/ARSAY A FNA =
& TANE AR U
o 2017 = EXM 2 W3le= S AR o SHH AZ Aol A
Fae Ageln At AR/MHIEN BT AFEC ASHoR B
o}d Fow g
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o ¥4 23} 8o

S v AANZTE oGF

S v HAZFTE G5

oY ¢ e
2006-2011 | 2011-2017
77 2006 2011 2017
CAGR(%) | CAGR(%)
SN 331,410 482,123 777,908
T eoon (HIHAIE (HIHIAI S (HIHAIS 7.79 8.3
con CHBI1.3%) | CHHI1.4%) CHHI1.4%)
MANS | o5 373 846 | 33,797,536 | 55,292,041 3.9 8.6
= T 0H ’ ’ ’ ’ ’ ’ . .
F) 1. 20179 AAANEESHL 20119 &858 FA ABF F7Hg 8.6%% AEY

AS/RSS W #HA G BFAH AT
D 7]3——1 IT L

B4 375 58
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AFdTEFR 440 & A =(%)
Mini-Load AS/RS A EF el BiA 17 L00%%
Aoyl AA 7e A £3 49 27 ?
Mini-Load AS/RS 2ZESO 52 17
A I i 100%6
Al A e Al 5 ANASE 5 Ay BaA 17 100%
. 24d s
AFdT+ESR 9 A4 d & 94 =(%)
Mini-Load AS/RS NAE 14 100%%
AZutAE AojA2E A |« 58 &9 24 0
Mini-Load AS/RS AZES O T5 27 100%
AETEE S8A 2" Y e 535 F9 14 ’
0% AR E (P EaE)
Aoup e 9 A 2E FE A 2T 2 24T A
A9 EE loluetel R | @ slelmekel wuA 14 100%
AR hIE g AA)/E ) (2 AE)
s A B AR A 179
o 34U
AFdT+ER g A4 d & g4 =(%)
. A2 13
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Hinh e ol A g | = AEECIA BaA 13 100%
538 249 22
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HEmAE S4A 28 A |« 58 29 17 00%
BopiE WA 4E 3 -
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2. TRL(Technology Readiness Level)

7}. Mini-Load AS/RS A Sv2E A o]/ &A2d
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1 =2
> AAA 2 Ak AAd e, Aded ddE dY 284 F S

BAH BB8AY HE 23

24 g9 NPV, B/C, IRR

Murata (F)AE7] A
Benefit Cost Benefit Cost
NPV ¥1,631,863,111 ¥W1,153,356,664 | ¥ 1,959,157,222 | ¥ 1,143,623,569
B/C 1.414881616 1713113717
IRR 24% 36%

> AFAAY MYEY A fuAde Reden WASAS
B/C % IRR#e| Murata® a9 #Xwth A4 0w $587) Hiel, 4157
Al vYEdE Muraasl MUzdel e 35 Bgye] guidos 353

#ORAE NS The BANE A9

17) o4l 2, 2RAtEEAIARS] F&XQ AA U FHYQH AT IAARES] 2008 FAE=
i3] =524, 2008.11.14
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w73 4= 71E 59 (%)
2012 10/11 2.75
2012 7/12 3.00
2011 6/10 3.25
2011 3/10 3.00
2011 1/13 2.75
2010 11/16 2.50
2010 7/9 2.25
2009 2/12 2.00
2009 1/9 2.50
2008 12/11 3.00
2008 11/7 4.00
2008 10/27 4.25
2008 10/9 5.00
2008 8/7 5.25
2008 3/7 5.00

<=8 7lE=9 (2008 - 2012)>

(2) Murata "|U =209 AFAAE &4
(7h) Aol AbgHE AAAY 24 7HA 24
o EFEH =YS ST 7
-~ Murata "IUEZHE &3l €< F Ade 7IUFYS 202,356,000 4/ <

CUREZ 1Y) 2dE A W e Qe olge 220 9/2d
5)
o

=
By
hinss
oy
D
5
(@}
@
&
L

- Murata "|UE2H9Y AHYPEEE 25 &
- A4 A EE 3600 Su/FEow ditEy, AA 7|7 = 24417 Wiy
A& g0 E7FF3st7] W, 7sE 70%E A8 A, 2520 26/Y

A
2 3k

- d 919800 2ti7k AP 7] W), d 7k 202,356,000 ¥ FHS FET
Ao o4
o 17 A, 7ldl=4 (Dis-Benefit)
S A AWEAe Y mgoR Qs BAHA gE F93 FuF o

- Murata PIHZHE 9 A, 27 digk 7|j&4-2 1,162,056 /3 A
- 71A Y EY I 201249 7] 94,676 H4/L19) ¢

- MTBF(Mean Time Between Failure)< 1000 4|3}, MTTR(Mean Time
To Repair)& 3A17HS AA4stA, d 7F oF 63]9] o] whaysh

o =
- A T T AT mE Y EAAY TAFY Y Alas A

il

|t

19) tigtddge], "2012'a steb7] A8 A8 IS RAF BalA" 2012



o H] Fufv]-& (Cost)
- Muratart®] "YU =t e F-jH] & (F7] F2H8]-8)2 400,000,000 <
- FAo g AHES F=3 F 9 single fork - double deep? FEjE F

R

=

- dukAel MYRHE 9 Al AH 9882 60,000,000 99 &
C I A e A7 eFe 6358 Y/kWh20 ¢

°F 62.41355722kW) 2}
] 224

-y A 36,000,000 H/d 2 718 ] dHlol 39k

- oFARE, Murata®] MUZHE 94, &R GHE2 54,000,000 ¢/d <

=
CE0 NS AYleFe AE
=
=

A, @A 9% A BRAN 95 AuA A% ee A A7
7H‘3“?‘>‘}j Rom, ok 20 T 30% T AdUA As e ¢ e U=
S H G321
- Murata®] VY =Zu & olo] F3b kel 26% 9 duA 73S EAdT
T UE 7lES Basta Ao g

AR SGAR, MURHTE 2eekE Ag
W zF A7) e a2 18,000,000 ¥/ ¢
- Y =] 36,000,000 ¥4/d 2 7] EF ]

2

gt drless A

A
>,

2

ke

gule] g

=

Mo

o

2 H]-& (Cost)
L EE AN E e, 205 E AduE 38882052 U/ <l
- 1909 AW &S 1,080,057 9/E2) ¢

SRE WU o] o, 2 AXEY 199 ARE Y
QAN G @AEIA VUREE sdaid 2ae o5d FAF

(1}) B/C ¥ IRR

o Benefit - Cost 5 3553% 2 B/C
- o}z ¥+ Murata "|Y =1 2] Benefit, Costoll #d¥ AT

101'
all
ru{o
T
o
s

20) Energy Prices & Taxes, 4th Quarter 2011(OECD/IEA)

21) &A] : Press Report “psb on the Pack & Move, Basel” 2008
22) 18 FH, "ARIA=FZHEAL, 2012
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1
rie

i = 0.04 .
! Benefit Cost
Year
0 0 400,000,000
1 201,193,944 92,882,052
2 201,193,944 92,882,052
3 201,193,944 92,882,052
4 201,193,944 92,882,052
5 201,193,944 92,882,052
6 201,193,944 92,882,052
7 201,193,944 92,882,052
8 201,193,944 92,882,052
9 201,193,944 92,882,052
10 201,193,944 92,882,052
<u Y249 Benefit - Cost @ F 3 & % (Murata)>
. NPV - Benefit : #1,631,863,111
- NPV - Cost : ¥1,153,356,644
- B/C : 1.414881616
- B/C = 1& WEetez 2 A= AAA gddel dva B & S
¥ o, b2 A9k vl A B/Col Yo, B/C 7 &2 M| E Edsto]of &
o 4 2409 dF355%9 IRR(E #x)
uel -
317 A 4] |
ax | 79 %2 =g olA .
19| el | 7aue | egue | YRR | ggse
T Benefit Digili’:en Cost Cost Cost
0 400,000,000 -400,000,000
1 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
2 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
3 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
4 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
5 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
6 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
7 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
8 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
9 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892
10 202,356,000 1,162,056 54,000,000 38,882,052 108,311,892

<Zt 2428 F35EX (Murata)>
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- IRR(WFFJ &) : 24%
-4 A 4743 MARRY IRRS HlLA], IRR(24%) > MARR(15%) ¢ #
A Hol7] witol, ¥ Av= AAZA efdAdo] vt B 5 A

—¢, oh2 ek Al Al IRRo] @i, [RRe] =& 4l s mqsbolof ¢

d 4 4 JdE VISP 242,827,200 /9 A
yZ gz 1719 e E AHEEd o 45 7 & o9 220 9/29 ¢
- Murata "|U Rt 9 AHEg&ExE 3.0

(@)

- A AP we 4320 oY /E o AA 7171 24X 7 U
A&A Q] £go] Ertestr] wol, 7HeE 70%E A8 Al 3,024 249/Y
2 3k
- @ 1,103,760 267t A=) wEel, W 1k 242827200 €9 FUS A=
g Aog Jid
o 1% Al, 7lth&=4 (Dis-Benefit)
- Al gL dlEd nFgeR Qld WHAEA e Y ST &

-Murata PJUZEHE 9 A, 2o g 7|d&42-2 1,280,856 /4

- 71A Y EY a2 201249 71 94676 ¥4/

- MTBF(Mean Time Between Failure)< 10004 7F, MTTR(Mean Time To
Repair)&= 3A17HS AAsdA, W 1+ ¢F 639 a17o] Al

- Az F A 2 £ EANT VAT Ales At

o AH] Fufjv]E (Cost)

BI1A9 vy Ry 8] e (X7 F2H4]8)S 400,000,000 ¥
- AH = =3 49 single fork - double deep®] HElE AH| S Fwjst
[e)

rz

-3Y A= AEEl Raedoes AAS gqor AA| dAujrtde oK)
vold = S
o Zd] 998 (Cost)
-3 AR E 9 A, AH] 9882 52,800,000 99

-y AR S 7182 6358 €/kWh ¢
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- AREAl mY EH el valste], @AlSTIAe] mUEYE oyx A3k 7
=S A5t AE AAEHS oF 30% (Murata®d "YU ZH 9 H$, 25%)
Azrsh7] wtol, d F A7) 52 16,800,000 Yoz o dE (AA =G A
g YRV Aldte Y 8=y AVews 1Y)

7]

- YA 36,000,000 ¥/d 2 7B ] dulell Z3H

|
:?L_‘,
oft
o
=
il
Mo
2
>
>
o
i
rlr
ro
N
=
r
w
0
09)
30
$)
o
S
RS
0,
~
4

[¢}
- 190" 131482 1,080,057 /€

S 3u YR o] FojXal, I AZE T 193 AR 6 A
1AW 8-S Muratarte] MUZGHE 95t 2%+ A5 5

(44) B/C 2 IRR
o Benefit - Cost d335% % B/C
—olg) = A& 74 vy E1H 9 Benefit, Costoll #H ¥ AF5E5S e

oY o
Year - 0.04 Benefit Cost
0 0 400,000,000
1 241,546,344 91,682,052
2 241,546,344 91,682,052
3 241,546,344 91,682,052
4 241,546,344 91,682,052
5 241,546,344 91,682,052
6 241,546,344 91,682,052
7 241,546,344 91,682,052
3 241,546,344 91,682,052
9 241,546,344 91,682,052
10 241,546,344 91,682,052
<Y ZY Benefit - Cost AFZZE((F)AZ714)>
- NPV - Benefit : ¥ 1,959,157,222
- NPV - Cost @ ¥ 1,143,623,569
- B/C : 1.713113717
CBC z 12 wEsme, B gus 3Ad ggyel Aty ® 5 9lg

o 7} 84 dAvsFiEe IRR(E X))
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o9l

A

as | 71949 | 0l | same | egus |2RNE|
You Benefit Dise;ilz e Cost Cost Cost ST
0 400,000,000 -400,000,000
1 242,827,200 1,280,856 52,800,000 38,882,052 149,864,292
2 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
3 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
4 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
5 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
6 242,827,200 1,280,856 52,300,000 38,882,052 | 149,864,292
7 242,827,200 1,280,856 52,300,000 38,882,052 | 149,864,292
8 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
9 242,827,200 1,280,856 52,800,000 38,882,052 | 149,864,292
10 242,827,200 1,280,856 52,300,000 38,882,052 149,864,292
<zt 84 FFEEE (F)AF714)>
IRR(WHF-F2 &) : 36%
A4 A AA MARRZ IRRS W] LA], IRR(36%) > MARR(15%) ¢ #

o, & A= AAA BEAde]
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ol ,E_}\-'I o @%

| =
o ol &= F vYURYHY AAAE +A4S T3 42 NPV, B/C 18]2 IRR
e welF
Murata (F)A &7 A
Benefit Cost Benefit Cost
NPV ¥W1,631,863,111 W1,153,356,664 W 1,959,157,222 | W 1,143,623,569
B/C 1.414881616 1.713113717
IRR 24% 36%

- Murata 9] vy =Z e v, @35 7]A

<EA gA¢ NPV, B/C, IRR >
vy 2ol B/C, IRR Fol A3

Sl BRI vURY £9e 1d A, GAF/AY vUEgE A
gsti= glo] FAHOR o Bk AL o

- wmAl A AE/A MUREe] g UtE s neHen Ags)
Adl(F, oo Bojsbs waA g SR FPRE vebd b4
o] %), Wek gulel WoiskE o Al A4F 49, BC L RR g F
7%

- wEeF Anl gl 7S 350,000,000 .2 A Al B/C & 1.79143654, IRR <

= 300,000,000 .2 AA Al B/C = 1877264256, IRR

o ABACE @AETIIAY vYUEY v AuirtAs ByEAor WIS
o= E3sla, B/C % IRR#©] Muratael 39 FAEt; Aoz -4
sl7] wZoll, & /\137]74]-4 WY 26+ Murata®] WY ZG ] H|3] A A
Bl o] A om $-3 ow A H
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SOl TolA 94 2 AAEFE AT FIFY
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TE BHE 35 HEHE 524 ez
YEHE HE0E
A A ERO| O o 0 2015.02 YWE (EA 98 1B 3
BAE e 0 HH #2830 2% URAFEe= 2 RE
C AF Az (o] - 2015.04 WE (HA 22 ¥ F
2 D At H7AHYH 0 0 201406 L2 (F) 2 22 F)
E A SolarZt o] 0 Aot 2u|30 1T YRAEBe= 2RE
F A AL (0] 201503 ¥R (HA 248 82 3
G A oo o 201502 W2 (HIf Y 2B F)
H At Her o = 2014.10 ¥E (HX Y 1Y J)
CEAT 2015.04 Hjuus
(215) Sl e 2 EotAs 100 LE ofF)
5 i bearing - o] 2015.04 EQrAE GLf M oSO L BRI =5
s Ceramic o 2014.06 i E0p~E 6rf # o L; EFEA =5
¢ S Sausage 0 201503 H20pAE B HOISEOL B2
Battery e} 2015.01 demo line 1C{/44 At2E01 O|L| =0 3004 HiSt 5 BHE
ojorz o 201410 MZ0pAE Tof Hi2t = 22
a9l Az o 201407 A S0LAE 1004 H2t = BE
= 0 2015.04 4Sop~ 3 A2t
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(el 4]0F)
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2 A HAES B AFAHS FRm o2 swton HFAZwA
B e Fustel k] Awel FED AE wY T 5
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2 5o
o HAEWES} fEHw 71E AF A AE ERANEAY Sl
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Burton, R. “Cf Developing Importance. Aerospace Manufacturing”, Vol. 3, MIT
Publishing Limited, Kent, UK, 2008

. Soo—Jin Park “Present Status and Applications of Carbon Fibers-reinforced

Composites for Aircrafts”, Vol. 11, Carbon Letters, 2010

Gates Corp “Improving motor system efficiency with high efficiency belt drive

system”

Market-Driven IP Global Focus_360ip “Technology Summart ~ Energy
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Misubishi Heavy Industries Technical Review Vol. 47 No.l “Development of
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. Press Report “psb on the Pack & Move, Basel” 2008

Dauifuku America Home Media Relations “Daifuku America Adds DUOSYS
Sortation System to its Line of AS/RS Products” 2009

Daifuku “Corporate Social Responsibility Report” 2010
Viastore System “The Power of Delivery_Intralogistik news” 2008
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Countries®
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