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SUMMARY

1.Purpose

Development of automatic loading/unloading systems to reduce
handling time and prevent accidents by loading/unloading pallets
to/from truck deck or container en bloc.

2 .Research Scope

Purzése 1) General-purpose System : Loading en bloc by using friction-reducing
plate

Contents 2) Dedicated System : Loading/unloading en bloc by using Self-control
plate

3) System for Wing-body truck : Loading/unloading en bloc by using

protrusion device and push device

4) Integrated Operating System : System operation & safety

management, linked to Legacy system

. We dealt with automatic cargo batch loading and unloading systems.

this systems reduce loading and unloading time of palletized cargo
and prevent accidents during the work in distribution center.

- We designed and developed the three types of system
(general-purpose system, dedicated system, system for wing-body
truck) and an integrated operation system.

1) General-purpose System
- No modification of existing truck deck or container
- Load up to 25ton at a time (40ft container basis)
- Shorten loading time to 7min from 40min by forklift

2) Dedicated System
- Optimized to repeatedly carry a large amount of freights on the

fixed route
- Needed for modifying the inside of truck deck
Results

- Shorten loading or unloading time to 4min from 40min by
forklift

3) System for Wing-body truck
- Designed to be removable
- Minimize space for system inside the distribution center
- Shorten loading or unloading time to 4min from 20min by
forklift

4) Integrated Operating System
- Status Monitoring : Collect the real-time data for control and
operation
- Maintenance Management : Manage the system safely and
efficiently
- System Connection : Connect all the equipment with legacy
information system using a standard interface




1. We are expected to improve efficiency due to reduce handling time

Expected and establish a safe working environment in distribution center
Contributi
on 2. Also the system will be a core technology for automation of
distribution centers and applied in various areas.
. Loading & Logistics .
Keywords Logistics , o Efficienc Safet
y g Unloading Facility y y
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53 08709 =29 F89712 sl AABA FFE =@ A Lift Truck 9
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— D pe(FEM/JIVA) — North America2 (3) —Total Americas(2),(3) AP, China and Japan(®)

(1) In 2009, NMHG switched 1o tracking Industry data on a World Industrial Truck Stalistics ("WITS") Orders Basis. WITS statistics began in 2002
(1a) Baginning in 2015 includes India local production

industry faracast (light biue columns) — souree: Derived from DRIWEFA and Oxfard Economic Forecasts

Non-WITS Prior Year Information:
Lift truck market size histary — source: Indusrial Truck
Materials Handling ("FEM), World Industrial Truck Assocation
(2) Tolal Americas numbers for 19622008 include North America Commercial. Government and Latin Amernica. Prior years are

, Japan Industrials Vehich ("JIVA"), European Federation of

North America Commereial anly.
(3) Industry information is based upon the reporting basis of each individual region, which varies according to the industry trade
proups in that region
Americas - Novih America & Govemment - Retail bookings
Americas - Latn America - Factary bookings
Europe & Japan - Factory shipments
AJF & China - Faclory bookings.

A3 WITS(World industrial Truck statistics 2015)
a9 222 229 Lift Truck Market
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¥ 2.2.1 Global logistics Costs & 3Party Logistics Revenues 2015(US$ Billions)

. . 2015 (GDPeHl | 2015 %TE;?] 2015
GDP> E574 HF E5H| 3PLuZ 3PL"|&
ZHvtet 1,573.00 9.00% 1416 10.20% 144
s ERNE 1,161.00 12.00% 1394 10.40% 145
= 17,970.00 8.20% 1,47350 10.90% 161.2
27 1,754.50 10.70% 190.1 10.70% 190.1
s E 2,423.00 950% 2299 10.50% 24.1
=4 3,371.00 8.80% 297.1 10.50% 312
olgrz]o} 1,819.00 9.70% 1765 10.60% 187
o o Bll=l=a= 7508 8.30% 62.6 14.30% 9
e N} 1,221.00 9.70% 1182 10.00% 11.8
SSEn 2,865.00 8.80% 251.1 10.50% 26.4
Others 3,621.50 9.30% 3359 9.90% 33.3
27 16,071.30 9.20% 1,471.30 10.50% 1545
35 1,241.00 10.50% 130.2 10.20% 133
=T 11,380.00 18.00% 2,048.40 8.00% 1638
3T 307.8 850% 26.1 11.30% 29
Sk 2,183.00 13.00% 2836 7.00% 198
SIAE AL 8726 10.70% 934 7.20% 6.8
AR 4,127.00 850% 350.8 10.50% 368
e o] Alo} 3135 10.70% 336 7.10% 24
zg} foi ] 292 10.70% 31.3 7.10% 22
A7VE 294 850% 25 11.50% 29
ok 1,393.00 9.00% 1253 11.10% 139
=l 5188 9.00% 46.8 11.00% 5.1
Bl 3735 10.70% 399 7.20% 29
H E 1988 10.70% 21.3 7.40% 16
Others) 319.8 10.70% 3.2 7.30% 25
27 23,814.80 13.50% 3,289.90 850% 276.9
o= e} 5787 12.00% 69.5 8.90% 6.2
Hapbd 1,800.00 11.60% 2088 9.00% 188
A 240 11.50% 276 9.40% 26
) ZEuo} 274.2 12.50% 4.3 8.10% 28
¥ 1799 12.50% 25 840% 1.9
LI 131.9 11.90% 157 7.00% 1.1
Others 226.6 14.20% 322 5.80% 1.9
27 3431.30 11.90% 4106 8.60% 3.3
718} A9/ 7} 9,923.30 17.50% 1,735.20 3.70% 64.2
3l 73.944.70 11.70% 8661.50 8.20% 721

) CIA &4 &= %8 GDP

A7 ARMSTRONG & ASSOCIATES,INC. Global Market Size Estimates,

http://www.3plogistics.com/3pl-market-info-resources/3pl-market-information
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TA BEREE gue AFFERE AWRE, 20159 JFoR olAlolrl 36%, ¥
31%, oWl g] 7} 31% = 71 & AlAS A

i
ol
32

1% - -2%

L
.
i

® curope(33 7=
35%—
® americas(357h=)
m asfaf437i=)

m afrcal567F=)

® Dceanial2971 =)

—31%

At&Z: The industrial truck Association(ITA), http:/www.indtrk.org

a9 223 22¥ 78 AT EQR0159 V1=, sednl A9l

Qrders Shipments
2015 % Increase 2015 % Increase
Europe (53 countries/territories) 344,533 37331 84% 338,378 359,096 6.1%
Americas (55 countries/territories) 267,716 277542 37% 255,549 259,907 1.7%
Asia (43 countries/territories) 438,327 413,777 -5.6% 432,098 409,630 -5.2%
Africa (56 countries/territories) 19346 16337 -156% 18,480 16,950 -8.3%
Oceania (29 countries/territories) 18444 18,903 25% 18,524 18,641 0.6%
Total (236 countries/territories) 1,088,366 1,099,880 11% 1,063,029 1,064,224 0.1%

At&Z: The industrial truck Association(ITA), http://www.indtrk.org

a3 224 274 Aul B A AR AR

5) CIA official exchange rate GDPs (www.CIA.gov) - The World Factbook (5/31/2016)
6) Others = Bangladesh, Burma, Cambodia, Laos, Nepal
Note: Amounts may be off due to rounding.
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EFAE W] guel AAA AFS AHEW, 201569 o2 AARE 1097 9%

v AHEA Y - FE A= (Bureau of Labor Statistics)ol wW=2d, AAHF 2L EF
<o stvteld, v o #d AW B AI2" ] A= wid
1,5609 &#E WojAar 9th. Venture Development Corp oration(VDC)2] 1ol <] s}
A, w5 30070 A xS QA TEvIH 5o ERAY B Fa Asste] AaH

o
P’
= ouge) BEE geo] el 2t

F 222 =FAY W FAALE WS v e

R P e F 29v§ H& A AZE
A B et 20.3% 19.0%
A5 21 (Auto ID) 21.3% 24.0%
JEA 2 58.4% 13.0%

A= : Esync, Logistics Execution Systems Perspective, 2003

n]= Peerless Research Group® Ai-zAl Aol w=w) 3|AE A3 F 2 At
o (Materials Handling) 4] of2ko] 201233 $451,700(5.491 %)) A2 AAE HAoZ 4
AE 7 o 20106 $395,00004.749 D)ol A 2011 $451,000(54191 ) o= & S7}
g vk vk E=3 ERAYA 91 ds 98 dHole vk & F Aadeu
g 7E SHY EHAg &% /A (Improving warehouse processes)el]l 714 =& Stk
E(77%, 20100 %= 72%)S Kl vt o], A A= =FAEAA L A 2o st
Mde FasHA Azetal d+S & 5 UTh

= Ao Bae] w2, A F F (Material Handling) 41 Az} #AE Al
ol i 20089 w697 & AR FEIoY AHH] FeAE Holar v HEF
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I shipments [l New Orders | | Backlog

Mote: Shipmenits, New Cyders. end Becxdng shown at Anncsd Fates
Squree: US0DOC

2011
2012
2013

AtZ: MHIA Staff, Material Handling Equipment Manufacturing: Segment Brief, April 2014
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29 225 v A HEAH Az d-d A PR ds
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1998~

| | | | ] I | | | | | |

1] o ™ [ S | wn w ~ & o o
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M imports [ Exports

AtZ: MHIA Staff, Material Handling Equipment Manufacturing: Segment Brief,

a9 226 PF) A AT £EY TR A
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% SAFE Work Australia Council® 671 &% AFdel st HuAMe] uw=H,
3544419 &% 2 B APA dHALEo] #HHE SFeTAES A& RET 75%
U oEe Ao 2AbE vk 9o, AestE dddst Aol ¥ dds HolF i
thoolell whall = ezl A ERTL Fot st o] YA, ol2 Q1% =
&g 7 g AE 7], A 7 58 A sk, FHAARILE HEF Eob st

Rope] JAsh £FS o 50% AEE AFHE B AUA T4 Ay Hust Ba

(¢}

YEd&#= Ancra, ¥#= ACTIW, 5 ICA(ndustrial Conveying Australia Pty.
Ltd.), 9= Joloda International, "= CSL(Container Stuffers, LLC) A} & B #3119
sl A Al ~ElS A83ketdtl. 53], ICAE 20007 5922309 9 %), DHL,

Toyota, Bavaria, Federal Express, Procter & Gamble &< 17

o
ut

+1 3+ Ancra
Systems¥ 2007 750%F F2(1139] 9 A %), Joloda:= 8007+ H2=(1509 9 AH%)9

M Eele 7158kal 9l
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2. =W AF TF

ERAR Y AT EE Y T oviEele 20119 136294 20151 oF141% ¢
o 4% FURIR o, AT 09%4 bk dFER AWnY K4 59 0
Fol(423%) 714 Fout, Fu

S 2Edd Mulage] e S7HA7E vid oF 53%4
Aastel Mg =2 Ao Yy

(&1: AN, 78, %, 4Ae9)
T 20119 | 20129 | 2013d | 2014 | 2015 | w]F ff}?
o =
% 7| 346079 | 343696 | 350583 | 367585 | 368191 | 100% | 1.6%
o5 | 327736 | 325047 | 340654 | 348755 | 348972 | 948% | 16%
Nea | TEEE 472 502 611 584 662 0.2% 8.8%
s | FEFeEY 3 3 33 32 32 00% | -15%
i g
e&ye | 17837 | 18113 | 18285 | 18214 | 18525 | 50% 1.0%
AE =4
% 7 | 1084531 | 1,077,839 | 1,094,318 | 1,083,000 | 1,102,000 | 100% | 0.4%
245 | 917,132 | 904074 | 918769 | 910,000 | 920000 | 835% | 0.1%
ea | TEEEY | 25025 | 27006 | 27538 | 26000 | 28000 | 25% 2.8%
= | FdFesd | 30400 | 31578 | 32483 | 33000 | 35000 | 3.2% 3.6%
33 9
S&yaE | 111974 | 115181 | 115524 | 114000 | 119000 | 108% | 15%
AE =4
= 136,162 | 141568 | 142568 | 140,171 | 140916 | 100% | 09%
S5 | 56034 | 56521 | 58621 | 59300 | 59563 | 423% | 15%
FAeEY | 41557 | 449% | 40787 | 38451 | 37917 | 269% | -23%
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________________________________ o 1 3 =
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............................... 1 N NOFWE)’ 22 373 47
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XF&: Worldbank ‘The Logistics Performance Index & Its Indicators’ 2012, 2016
a7 227 Logistics Performance Index(LPI)
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W, AR dFems Ve B 2 Fasd(26%), dRbEa9l(22%), ¢ e F R 8(21%)
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O 28 EA(FE EA) - 3,000 = 0.104 = 312kgf-m

O Au|2 HE(SH 93t 571 &8 EA(TLE) : 312 (kef'm) * 10.3 / (974%0.9) =
366kW = T552E &3 37 kW= 2H

30x0.1=23(Ton)
(0128 H) r:

a9 314 TFEEH B3 AE 4A

# 313 TEEA ALY

e 71& A H] 31
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O & E=
- T(2 EA kegf'm) = F(rpEE kgf) * r(2Zgk2 ¥EXE m) = 1,250 kgf *
0.057m = 7lkgf'-m (@112.7 =322 ARE O 2 WX 52 56.8mm)

|7FKW) = (T(+& E= kgf-m) * N(Pinion 2]5)) / (974 * n(Z1A&Z&))
71 kgf-m = (1650/70)) / (974 = 0.9) = 1.9kW
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Il
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- F(3 kg*f) = P(+% AFSSE keg/on) = AEHAY @A 1D*/4er) = 10,000
kg*f = 140kg/cn * A

- A = 10,000/140cnt = 71.4cnt

- D = 96cm (D* = 714cr / 0.785 = 9

1cmt)
= Ady AL 100¢=2 244 (2 AdY 715)

- 100 ¢ x300(Stroke) A#HTE 7} 60% <ol o]sst=d & Qash
2 24

- QEZEFE ¢/min) = V(AHY £% cm/%) + ARHEY @W A nD*4er) =

* (A= mD?/4=785cn) = 2355cm/60% = 2.36 ¢ /min

=
= Hx &L 2364 /min = AA

i
[

s 7leL

- EE o Ag gl w24
- 2HE&F (kW) = PAFESE ke/ar) * Q(FZ &7F ¢/min) / 102 = 140 ke/ar
* 2.36 4 /min / 102 = 3.24kW

= AF ZHo HAx &4 37 Kwz 4%

- A S ARE Mkl glo] dwbHeow yx EEFO 3huE 43
= Zo]l mpgtgen, & 712 AAdAE g Ve F
- Q = 236¢/min * 47§ * 4} = 40/
i 315 wol =AAA S
TE 718 AL H] 3
A9y % 4EA
gt 2H 3.7kW 38/60Hz
EolxH 4ol 0.3m
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o AFs 2 WE Ag A4

(D) 2 FdolE 759 HE

g ZeolEd AgE FEEZE ZHolE Zo|ugton ok Fo wjxHo] 9l
o] ZolEE 2/ A3 ste] 17]9] ZHolER AHA A 479 FEEHE zH
Ho] FEHe ogo] 9IS AL 3 EE IR £AE FolE Ao st A =
dolEd A8E TEZeE 25~81m/ming £52 7AW F AFES thea g}
¥ 321 7+5=9 AFY
25 &3 (Nm) HAHN) AF(A)
(m/min) A3 NE 2 NE =E: 7%
25~8.1 10.88 59.01 359.9 1,950.9 3.3 7.0

TEEHE 2 WA= 45 FHE FE FTHo] 1,000kgd W FEET 1709
A8 skso] 1,000kgo = Aol L Aol 7l=o] wpEAS 018 A& Al AR npEHo]

1,8OON, A FEWMETZ}L 556Nm7F Ho] F&Eee] 7| $EAGINm=E 5o 7Festrt. vt
AR T2 3ME wiAStE A FAE st=9] Tl 1500kgd W FEET 1
Mol Al dtFol 1,000kge] Ho] FE5EH] 7TEAR FFo| 7Hsstth

Ol

i

¥ 322 TE=ZY pEd AR

ut

A E

- 7sE8 el Ag= 85 (P) 1,000kg
- A9 ® A b wEA S 018
1000k 100k S AA PR E(F) = 10,0008 % 0.18 = 1,800N
AFREWE Mr = F x r = 1,800x(60.5/2)

( ) ( ) = 55Nm

71ZEA M =59 > Mr

-+
M

- TEEe Ul 22l g5 (P) 1,000kg

- Al R A sbEe] phE AW 0.18
kot 1300ka s A RREE(F) = 10,000N x 0.18 = 1,800N
AFREWE Mr = F x r = 1800x(60.5/2)

() ) (O) - 55Nm

71 EZ M =59 > Mr
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o] FrEEYE AT egelth Type 2& Al F5Eee] mAE MAT o=

2
(%

S & SHo FFEEdE 7k A Bolth ol wet FEEe e Holrt
A #rh Type 32 Type 13 7| 2AQ1 X271 FLsl, EHolE St F&5 &
= 170 9 X% B} o2 Type 13 Type 2= AW A7E A F+5EHE 37
i) ek= Type3e] Fel= A& 4 Avh Type 2& AAH} FHs=27F FdES &
9 8 7R HE AASHA Hol FHEAA 9 kAAg SR sty FEET
dol7h dojAaL FysEerh WA el whel A #sk SHoAE Type 10 %3t

R4

E 323 AF SHCE HE 2d

TE A A <t H] 31
- HYE A4 9
ol A Type 2X.th
Type [ ] [ ] 1 oFA A o] x| HabL}
! W | 1 w7 Swel A
Type 2° H] 3]
5
] - dYE AH
Type CRCLELLELE * r * ol A 7 o}é
2 .l II . I ,I ¢ fl {[ pallet - RREE28Z 93
_ AN E »HA
- TEEY 30
T B B
5 | 1 e pae
o Type 17} A}
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- Type 3 -

% 3210 22 A HE 2E

37HAe AE mad] el FrRANL Fa) Ay

e Tl kRS BASEATE 4 Al A&
AL 7]Eol A& SS400 ool A FAARN AdFAdstEet~E GFRP9 CFRPE 4 &
shTh AR HE Zdo) mel A8 A SPE 109 1,500kg stES Vo2 3
om 7 g9l ¥WE we Zyd 2@ Aw, 7o)z tld] SS400, GFRP, CFRPE # 43}

Atk olol wheh MR B A8 AFe] == eIt 2
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- Type 3 -

a9 3211 &4 24

3E 324 48 A4

T& SS400 GFRP CFRP
Density (kg/m”) 7860 2550 1740
Young’s Modulus(MPa) 200000 51000 580000
Poisson’s Ratio 0.26 0.2 0.27
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¥ 3.26 Type 1 F-x314 23}

Hd-sH =R R
= Z oL A A &= H] 12
T A4 (MPa) (mm) AL 13
Type 1 SS400 35.6 0.0924 6.3 obAd
£ Al
Type 1 QFA
HdsH Ay
2 Z SFA A H] 12
T A4 (MPa) (mm) A 1
Type 1 CFRP 56.6 0.0758 85 QFA
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¥ 3.2.7 Type 2 7-x34 23}

Hd-sH g

= Z QLA A 4 H] 3L

T A4 (MPa) (mm) AL 13

Type 2 SS400 44.6 0.22 44 obAd
-9 HdAY

7 Z otA A 5 H] 1

T A4 (MPa) (mm) AL 13

Type 2 GFRP 31.13 0.27 6.9 Sl
Hd-s9 HgH9y

= Z SHA A 5 H] 31

T A4 (MPa) (mm) AT =

Type 2 CFRP 71.2 0.172 3.7 kA
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¥ 328 Type 3 *+x3814 A3}
HdsH =R R
2 ot A Al
T A4 (MPa) (mm) ddAS Al
Type 3 SS400 189 0.05 104 Slgs]

ﬂ EH [ g' g T:HBJ_ )

=L A @ o) & Al Z= H] 11
-3 b ( ) ( ) A A T ]-‘—-
['ype 3 GFRP 14.1 0.06 13.3 ek

-
e

A

Hd S 9
(MPa)

FH o 9

(mm)

Type 3

CFRP

334

0.04
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7t Bb9Y) "2 SS400, GFRP, CFRPE A &38te] Fxalds 33 dap Fx4o=
3t

¥ 329 Tz Ay of
T —
28 A= ﬂ(ﬁgj "t‘(‘ijf FAA %
SS400 35.6 0.0924 6.3
Type 1 GFRP 25.1 0.111 85
CFRP 56.6 0.0759 5.3
SS400 45.65 0.2183 4.4
Type 2 GFRP 31.13 0.2706 6.9
CFRP 71.19 0.172 3.7
SS400 189 0.05 104
Type 3 GFRP 14.1 0.06 13.3
CFRP 33.4 0.04 8.3

3 HE A%

AT HESE wel ZeolE EEe THS AL Ade dEe #9 Z olE

B 7]E ] 36% ol el FAE HAAE ¢ Ues FA0E

FUolE & 170 T o] 150kg ol = HA ZHolE T AHs 55 AT

T Tk Type 2© SS400 2 SS4007% H}AsE &t 45 E

Fol 160kgs HolAA WA ZHolE T FFst x5 24T & glen, Mg
SRSk T

A% H3dAE GFRPS CFRPE 4

[K

webA] A3 S YA = Type 13 Type 39 AE ¢HS A&t Type (5=
g 2/ FEEee FEEEs nyste] 7 &9 FAZF 1,000kg oWl sE&o=
Type 3(F5=Z8 37/1)S Z; 3t&E9 FEA7F 1,500kg ool &8 o7 FEE HAel 7}

TEEAZ 2N A9 v Zed R AN So) Fo A4S 4 FHEAR(GERP,
CFRP)E 48% 4% A4 FdoIE S| 1,000kg o= 75t g ARl 77
Aol ols F/hHe AEsE Dashth mebd SS400 2 SSA007 AFRFAEE EE (7]

B, 7hol= A g)aht AAE Mdst Aol wiakAs,
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3 3210 AN AES T A4

ZgolE EE 17) 71EFF gy ExE
B Z H] 11
T A % % (kg) #28(%) EpY 13
$S400 139.7 50 o
SS400, AW, 7Fo] =
GFRP 1180 o8 © GFRP 4 &
Type 1| SS400, AW, 7lol =
CFRP 1130 60 © CFRP &
GFRP 70.4 7 o
CFRP 58.0 79 o
SS400 180.0 36 x
55400, Am, Ttel =
GFRP 1540 A ) GFRP &
Type 2 | SS400, AW, 7lol=
CFRP 150.1 46 . CFRP #&
GFRP 865 69 o
CFRP 72.2 74 o
SS400 1472 47 o
55400, 7} ]j—1 , 7].0] =
Type 3| GFRP 1255 55 © GFRP A&
55400, 7} ]j%7 7].0] =
CFRP 1205 o7 © CFRP 4 &
¥ 3211 A= ZYolE AHst A3
ZFolE BE ZH(kg) | AA =HolE FF(kg) | AA=FLLE
T = = = = = = B 3
270 370 270 370 270 370
SS400 | 280 | 1395 | 1470 | 2240 | 11160 | 11760 | 50% | 48%
ssdoo, | ) . . Aw
g 1262 | 1337 L0096 | 10606 | 55% | 52% | o0
55400, 1 _ 1212 | 1287 - 9695 | 10295 | 57 | 5406 | 7
CFRP . . . . (0] (0] 7]_01 E
GFRP | - 786 - - 629 - 729% -
CFRP | - 66.3 - - 530 - 76% -
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. 2EE28 347t X = Type 3 7| &

(4) 2 ZdlolE FA A
71 A% FHolES] =ol= 102mm= AAF WFolM AARE o8 w et
A zoloh Hlals) A A= Fov AAEEs 1

g
A Eeo|EE THHE TEEYY HAo] 605mm o FEEC] PaE

=27 A4S Tmmz o7]o] PrhEE AL elsE Rl & 4aAD F U ol
= owA gtk 2o el FERHE ATt T 443 2aAND £ 9
om 2ZEAG AAE AWA FEFL AEHLE o5 47 W FolE FaAY
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TEUE N wiAske AEE AAlA s=olE Al olFAd Az FEo] 9
gto] st=S ol FA7IAL FEolFol FREW ofFAlo] ol 2 sHifste] sh=o] Ei
ol Ze gl H AWl HAEE HAAE Bt ofF Al At
Al FA7E =QlHo] ZHolEe FAE SVMNIIAY EYS F3 dE
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A5 7}

o

5 A erd

Mo
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Folol BEE Bo v Adde UG Ba ABL olFHu Y oF A oo

wEste] Acle] FelolE ) Zelgom Pl APHOR FES AT F 9
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I 3213 olo] B ZE B T34
3 o = lﬂ o

ooj ZE SS400 & N
1A
off CFRP 50.15 0.2 45 oF 2

ooj ZE SS400 & N
T
on CFRP 66 0.086 34 oF ]

2. AA A

(D) A= ZFdolE

T

Fge

160kg(ello} Bz A9 o Zeo|=e] 7L} =
o RAsA ol L ZaolE MAGto R el

SRt DY Wi
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3E 3214 A EHUOlE AMY

B A} ¥ H] 31
Z o] 2,200 mm
= 1,150 mm
9] 98 mm
T 147 kg S$S400 7)<
=9 1 9605
Sopole FEE RN 3 3
E A2 = © 1,400kg
Al RS50, 2
BRI 15%/FHE A E 27 A A
4 o] 8,800 mm
= 2,300 mm = 05 BE
o] 98 mm
T 1,176 kg SS400 7)<
A A T 16 ton 16ton =% 7]
ZHolE :

*.

- 152 -



(2) =2 EdolE

T3 FYolExs AldTE 22 7ulolo] FHE AMY H

33215 3 ZHolE ALY

2 A% i
71 0] 9,150 mm
x 2,590 mm
o] 623 mm
A7 k= 16 ton
olE &£ 6m/min
e 470, 740 6001
L] 37kww 7]ol= KE 1 383{[ 60Hz]
(3 " FA 2 A XA
il fA B A AA e ARG B =We v ok
303216 #AEFA B 2GR ARE
7 ¥ A i 3
Aol 800 mm
= 350 mm 1) Abor
7 %k,
i o5 mm 27} 47 B8
A FAZRZ B
fraAddy ?50x100ST
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AA E= A EFAE a0 SA2EES AAse] AP ¢ glernw AAety
a

wad dget H2E Adad 7 g2 de AR 4% Teloleg =

(

il

AAste] AR AZSTh

FAaEF A AFgE thEe] ®9F 2t VIR A 43S adE AFs e
U gulel dols HYE 88 IS AYT F drF sdoen A7 AAge sFEhs

A dash w6l sgee wa8 Hag 2o As,

3E 3217 FARY ALY

TE AHg Al =
2E ZYolE AV(LxWxH) | 1,100 x 1,150 x 102mm 6EA
2 | AATE A2 =27 (LxWxH) | 3,300 x 2,300 x 1,300mm
32 TE R ;ﬁii ﬁ%%ﬁg/fﬁ DC, 12EA
slEolFHE 6m/min
FHolE A7|(LxWxH) 3,600 x 2470 x 457mm
EAE ua A71(LxWxH) 3,600 x 2470 x 985mm
A=l 7] = RE & 3.7kW, 4] 601 3} Eo| %
Z o o1 g Qe 15w E
o]_E_ T e - o - 1. 5}%01%’
frefad 630, 250 Stroke 2EA
slEolFHE 6m/min
2 A7) (LxWxH) 985 x 300 x 840mm 2EA
A Fa 630, 250 Stroke 2EA
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gule] AEg A shegul A7) A selAEe e g

FYE stES o R g, bYe 27 2 Fed g 7hsafor st 712
Aoz Tl Z&2d g E(1,100x1,100x150, &9 mm)E oz 3t

e 242t FaE Fo] FAH, AAA ZL E vE Al
7hs dnle] AQls Fshe], stk A Aw] diy] FAame] Adle] Ths

A= Ao T R e AA whol wEk MEshe A 28 ALl

Fobe Uz AR JES 16Tono 2 w9 1at5e) o4 AHeH
e zzbe) Ao nsEe F2 AgeE 49 BP4e A 5u
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. Zul 71E AA

(1) Mast Car T%5%3%

=24 FA AA Al Slipe] A9 flvb= 540l Atk T3 &7 A8 Wheels AFE-381e]

FEFOEA, AARAY L BF Fitol Folsrhs ol Auk

¥ 3.3.1 Mast Car 7+=%%]

= 7 o] R Eo) & g5F =5 EH&F
= (mm) (mm) (mm) (ton) (m/min) (Kw)
2.2
M;‘LSEZQ% ;ar 700 700 800 2 Ad 15 | (#0130,
AC380V/60Hz)

(2) Mast Up/Down %]

th7] Ael= % Roller Conveyor A5
B7F He faddd 75
s A7tk Mast Up/Down A= L8t o] AlFel A&7bssi, £ 24 9 ohA
AA7F golstrh wa IRate] gk kA FH AA7F golsta, §A4 HFIE Dot

5o AW AFatel B o

B}t Down AElelar, 2s Al Up 4

o7 32 gukg Arme] A% © Push-Pull A2 48

rr
J|m
o
o
32
5
[l
it
e
it
2
>
i
H
off
>

- 159 -



¥ 3.3.2 Mast Up/Down &

e Z o] ISRl o] EFolx4d3F H =5
= (mm) (mm) (mm) (ton) ZZAZol(mm) | (m/min)
Master 5
Upi ?%Wl’l 250 700 970 (100kg{/cm?) 450 4

& 3
LA LA
(3) Push-Pull =]
fFAAEUY e #FHmo o8] thr] AlolE Pull AEjolH, FtAddr e ZE A e
Push AEI7} ¥&= F5%24(Scissorsd) oz, EgU9e] &S FHE 313 =2 |
o] &S EURE FAIZITE Push-Pull FX &= 138159 AEd ALE 7hsad, &
T x4 9 gHd AA7E golsta, FAHSF7E hesitl. 3 Push Plateo] A X4

Wheel2 Push-Pull Fx¢} EZ AapH o] npzS #4330t Push-Pull XS 7]

& olF

+ Tilting CylinderE 4 %] s},

ato] 7% 2HbAl] bHAdE ST ZT

HHE stz olF

}

¥ 3.3.3 Push-Pull &=

A dgEe A7 A% AA

e Z o] ISRl ol Fo|2A3F Hd =
= (mm) (mm) (mm) (ton) ZAdZ ol (mm) | (m/min)
1,130
Push-Pull 468~ 2 ’ .
42 1,598 700 B0 G pokgtema) (Stroke !
250mm)

¥

PUSH &=l

- 160 -



Un clamp *FEjo| ™,

-
1o

& th7] Alel

vl A5

o}
H

o
T

£8 Armoz o|& 3t}

2
el

S o)A

A=)
==

s}
2

=

123

A8 AT

1:
a—

o}
=

| QoA

2k o

Aiate] v}z

o 2e 4

=]
T

—_—
o

o)
HH

A]

x5
(m/min)

Ao
A4 o] (mm)

=

200

EFo|ZxAd}F
(ton)

)

2
(100kgf/cm2

]
(mm)

150

U vl
(mm)

4o
(mm)

T

CLAMP el

| uncLAvP el |

[Unclamping 2&]

A 9 o]4-8 Clamp Hook

- 161 -



T o H
T B
x T m_u
s :
Bo Ho o :
TN X )
T X i
ok Hl X -
_m_m G i
Bk ™ om 3 v
g D OF mw
B <M ow :
o ﬂv_AH <= N_.o ;
_ fi%s) OW
T B
aJu 3 < -
MH . R G :
O _ . 1E|
= Nro AT g =t .
oo o O 2
_— A] oo W9 e 35 s
i} st mo o S5 mw.m °
al) Mo X 332 £3% %
T " % 5
Mo ! 2 283 o
—_ file) OE & =4t
X o o H) = =8z "
O oy B e
gt =, . 2
Oﬂ ] E#E O_H 10_..,“_H H \_.| Mw
W = = oF .. T -
L o5 1o
HT ~ — n
KO W =4
i Eo , : 1o
T AT
N - ‘O| _L_l - i | A=
Bx ol | —
oL | =0
° T
T oy g | 3
SO o~ | %
Eo H; o_H &o | %
= " :
do 2o O b
e 3 - i e g M
,.v_Al‘_ S
MM o CHN®)
T 4z S
o O
o I

- 162 -



3. % A

e AA

, Push-Pull

£ Arm

[e)
Sinkls

]
=

(3}E ©]|%4-8 Main Frame, 3}

2 e R
.- ()
2en | 2|8
eM ~ Ye)
SEe
n
4=
BERE || o
O S Ay <f —
.leM [aN] 4]
m RS
n
Wu)
B B R | 5
mwb ~ | =
()
/S
o o
2 > o | o
O
@,
-
=
SEA 8|8
=} & N N
o L=
=
—
<
o (e}
Q
B | &3
= wn ~
s |27

Bolt AA# = =

-
s

3}E HFE Arm Framed FxE0] 29T

o
oF

el
A

e

—~
fite)

+HEE Arm el 1,500kg @]

AN
P
~

(Al Fixed)

4251 E(L 500kgh)

--‘

m

o
©
™
o
™
l

G
N
Nlo

i
file)
K

4

Arme] HYT

dlo

=)
o
oy

H

- 163 -



6.7mmo. 2 EFY

Ao &&-8-2 (310 MPa)

Tz A%

[e)

&

(€]

310 MPa
A28
ek A)

149MPaz, 7] A
Hd &9
149 MPa

o

R

ol A WMol yEhu, Hd ¥

IL
E

Hd AgF
6.7 mm

41 2 3t

[9)

E g Arm9

o Von-Misses <3 3t

(2) +x
g}

o}

o do B
T o E
M o =
do O
FPEINisiEnanz, T =
EN
T om AF
™ 0]
W WTM
1o N N
o T
T A
(Y] ﬂw\_ file)
© oy o
7o
= ww "
10]
il
w W
< “q4 B
H M of M
J|d
X0 E %
e I
oL g Mo B
R
Q = i
m E Mﬂo ﬂwo
< o
Eomow g
Moow S N
. e SCH =
W s R oo .08
M T T NG
™o
5 = = &
=

- 164 -



Gravity Load .
(9810mm/sec? |
Gravity Load

(9810mm/sec)

=k
g
o Tt (Al Fied)

2% 337 Main Framed] W9l+% ¥ g5 =7

(2) =314 A3}
Main Framed W3 ZHE 0.lmm=E T+FEL A A dE Frameol A T3 Ao
Von-Misses $# 38 127MPa®, AWtz A7 9

WA et FrE2 A

&5-3-9(245 MPa)®t} S

=

¥ 3.37 Main Frame %34 A}

: 3 2 4 71E )
=z =] 2 Z A 3
T Hd dFF | A &Y (E o) FzH4 A9
245 MPa Ao o] I
Main Frame 0.1 mm 127 MPa (AW z2& SsE R v urAE
A7) (FxEo] ¢t

- 165 -



2}, Push-Pull Z¥] FZ234

L)
il
Lo,
—d
x
ol
—
[}
(@]
(=]
~
.

)
i
X
-
ol
o
w
o
2
of
_OL
paca
F

ok
o
—d
X
=
1o,
ot
r

Gravity Load
(9810mm/sec?d

U

444800

+HBE[450kgf)

TS e (ANl Fixed)
7

% 338 Push-Pull@v] e W& 9 521

(2) Tz 2t

Push Plate T&5FolA Wao] Yelyy FHo wWadsre] A7]+= 3.3mm= LES
Hd Von-Misses 23 2 130MPaz Idb+z28& A7 &89 (245 MPa)X. t}
SHA WkAEle] FREL kA AoR FokE

- 166 -



TZHY A

5t

°©

s At

3

NE T
'~ oo
T o

245 MPa

BHEEN]
Z+A F2A1Z1 Scale Modele] ofye}l 7}

Hd 89

130 MPa

3.3.8 Push-Pull &8 +%

-
It

A wIF

3.3 mm

ah

]

g Al 7]
S5EF (Y E 35 6ea’]l) Uiy

Push-Pull

7},

—

0

o
™

0SS

)

—_
fiTe)

ar

~
fi%e)

ol

o

ol

et
Hr

o
)

ES

TR

ol A

SEEE

FF9)

}

]

o

—~
fite)

- 167 -



U. #3475 HEE A%
sgE A9 B4 4 2y s ARe AT ¥ HUAEE o 4@

5
o] &3t HIAPES &8 Fds Ay Conveyor A,

i
o

FRsk A#I 1,000kg 3}

Mast Car %% %], Mast Up/Down 3|, Push-Pull #&x], $t2lE 14 #x] 94AIAH]

- 168 -



5. A AF AF R HZE

7b AAF A 2

AR A B A g 9% BREAL RS, Yt AFE AL g

A AEE Az AT AIAIE AA Al 7S HAES S =

)
O

2% WA A AL
Ae melstel, 8 TAGS RS AAE AL S g 2.

PUSH-PULLY| RIS &
(WIRE SENSOR}

PALLETZER| 4 A
[PHOTQ SENSOR)

MAST 2 A[SH
(WIRE SENSOR)

a9 3312 A

- 169 -



9 3315 Yuby 2SS A s A AIE(2)



e
oX
(i,
oo
T
I
O
)
of
ofo
4
i

=5

339 Yuty AEE

©
i)
off
o
18
ol
I
>
2
e
>
=
(o]
)

SIZE(5SETS)

SIZE(1SET)

1100L x 2750W x 2190H mm

POWER MOLLER
(Max. SPEED 6M/min)

PM763BS-5-1000-3-200-PL
(276.3x1000L) - 2 x 5EA

FREE ROLLER

FR763KW-1000-20-JF-Z
(#76.3x1000L) - 3 x 5EA

MAST MOVING MOTOR

2.2kW x 380V x 60Hz x 4P x 1/30 - 1 x 5EA
(WITH "B” BRAKE + % 714#8])

MAST MOVING SPEED

1750 x 1/30 x 3.14 x 80 = 14.7M/min (Max.)

HYDRAULIC PUMP

2.2kW x 380V x 60Hz x 4P + 8CC/rev
-1 x 5EA

MAST/UP CYLINDER

80 x 450st. - 1 x BEA

TILTING CYLINDER

5 x 48t. - 2 x bEA

SCISSORS CYLINDER

d60 x 247st. - 2 x BEA

HOOK CYLINDER

250 x 200st. - 1 x B5EA

FREE WHEEL CASTER

7150 - 4 x BEA
(3835 2,200kg/each)
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FHE= & 297 gle Ao=2 YEehdrh

o

V& A= Dock 7NF7F 370 o) 4

# 3.6.13 A A=} 7FsE Min-Max intervals analysis(As-Is)

Dock Standard . . . Left interval .nght
~ Mean value . . Minimum Maximum interval
T Deviation bound

bound
3 4897 2.3149946 44.27 50.49 47.31264819 50.62735181
4 49.008 4.760737104 41.97 55.46 45.59969128 52.41630872
5 47576 4.292368422 41.16 53.26 4450300597 50.64899403
6 47.299 4.093899119 41.15 52.66 44.36809419 50.22990581
7 47581 4.035697516 4151 52.84 446917619 50.4702381
8 48.095 4.038174092 42.03 53.37 45.20398387 50.98601113

As-Is A AR B7]E& &2 W4 Min-Max intervals analysis® 313+ 23 2] A2}

71&l M= Dock W7 370 o2 & &7} fle Aoz yEdth
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¥ 3.6.14 A A= th7]E Min-Max intervals analysis(As-Is)

Dock Standard . . . Left interval .nght
~ Mean value . . Minimum Maximum interval
T Deviation bound
bound
3 51.03 2.3149946 4951 55.73 49.37264819 52.68735181
4 50.992 47160737104 4454 58.03 47.58369128 54.40030872
5 52.424 4.292368422 46.74 58.84 49.35100597 55.49699403
6 52.701 4.093899119 47.34 58.85 49.77009419 55.63190581
7 52.419 4.035697516 4716 58.49 49.5297619 55.3082381
8 51.905 4.038174092 46.63 57.97 49.01398887 54.79601113
As-Is Truck ¥+t AH]2= AIZF &= W4 Min-Max intervals analysis®t 23}
Truck v AMH] 2= A7kl A9 Dock 77k 371 o] BHE & a3 glv 3o=
LHEFSE T
¥ 3.6.15 Truck H+ A H] 2~ AlZF Min-Max intervals analysis(As-Is)
ock Standard . . . Left interval .nght
e Mean value . . Minimum Maximum interval
T Deviation bound
bound
3 30:01.0 39.0504 28:45.7 30:30.7 29:33.0 30:28.9
4 26:34.1 46.9859 25:28.9 27:46.6 26:00.5 27:07.8
5 24:475 21.4334 24:15.6 25:18.3 24:32.2 25:02.9
6 24:21.6 12.1548 24:02.8 24:38.1 24:12.9 24:30.3
7 24:23.7 7.4536 24:11.9 24:32.9 24:18.4 24:29.0
8 24:37.1 5.0298 24:28.9 24:43.9 24:33.5 24:40.7
(2) A48 % HE To-Bed A EYo]A E4
Dock 7l ¥ To-Be &9 #(H& % & Loading Plate)< Dock 757} 17} £+

AAA 7beE SHdME ARG 20 R AYAAe] molAl= Aom yEhuT,

A AR W71 EC] 50% o= F7HEE Ak AlAE o] Fobde om et EEh Dock

9]
=
3T

b e o

PN
= T

F7F 478 o]’do] W Truck ¥ fA]H] A 7k

AT,
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3 36.16 Dock 7H+ ¥ & 9 W& LoadingPlate =9 %t
Dock2: 2 Al =} A A=} Truck g
N s & o7 & 3 7 A 1] 2 A 7h Pallet% %
3 23.505 76.495 32:21.1 40,227
4 27.206 72.794 19:00.8 46,374
5 27.336 72.664 08:36.8 46,414
6 27.54 72.46 05:50.8 46,421
7 27.822 72.178 05:03.0 46,424
8 28.159 71.841 04:51.4 46,425
£ 2 98 A 7t E =9 WS4 Min-Max intervals analysisdt A3}, A Az} 7}
TEANME Dock ME7F 470 o] 2 a3t gl Ao yehdt)
¥ 36.17 AAA 7}5E Min-Max intervals analysis(d-§& 2 &)
. Right
Dick Mean value Star‘1da}rd Minimum Maximum (et dmireievel interval
T Deviation bound
bound
3 23.505 0.636889141 21.7 23.76 23.04903808 23.96096192
4 27.206 3.157503233 21.79 30.81 24.94547909 29.46652091
5 27.336 3.196137252 21.87 31.05 25.0478202 29.6241798
6 27.54 3.225447428 22.03 31.3 25.23083645 29.84916355
7 27.822 3.262030043 22.25 31.62 25.48664621 30.15735379
8 28.159 3.297626925 22.53 32 25.79816168 30.51983832
Ag 2 WHe AAA Hr7]E £ W4 Min-Max intervals analysisd 23 A A=k

H7]1& A= Dock 77k 47 o]

e 2 97t gl Ao® vehdt

¥ 36.18 AAA H7]E Min-Max intervals analysis(d-& 2 #H-&)

D°fk Mean value Stapda}rd Minimum Maximum in%eif\tal irileng\IrZI
T Do bound bound
3 76.495 0.636889141 76.24 78.3 76.03903808 76.95096192
4 72.794 3.157503233 69.19 78.21 70.53347909 75.05452091
5 72.664 3.196137252 68.95 78.13 70.3758202 74.9521798
6 72.46 3.225447428 68.7 77.97 70.15083645 74.76916355
7 72.178 3.262030043 68.38 77.75 69.84264621 74.51335379
8 71.841 3.297626925 68 7747 69.48016168 74.20183832
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A8 2 HE Truck A H2AIZF 38 ¥4 Min-Max intervals analysis$t 24 3},
3

Truck Hit AH] 2 Aol A Dock 7N=7F 371 o2 & a37F §le Ao=2 YEdth

¥ 3.6.19 Truck #Hr AH]2 A]ZF Min-Max intervals analysis(d-§ 2 HE)

D?fk Mean value Star‘lda}rd Minimum Maximum infeif\tal iritegrlxlrtﬂ
T DA bound bound
3 32:21.1 02:54.6 24:07.8 33:33.4 30:16.1 34:26.1
4 19:00.8 06:36.2 09:34.6 28:10.5 14:17.1 23:44.5
5 08:36.8 01:55.1 05:52.0 10:59.2 07:14.4 09:59.2
6 05:50.8 42.6692 04:50.7 06:36.5 05:20.2 06:21.3
7 05:03.0 17.8936 04:38.1 05:27.1 04:50.2 05:15.8
3 04:51.4 7.4317 04:41.8 05:03.3 04:46.1 04:56.7

(3) Yult] To-Bex@ AlE#H oA HA

Dock 7§45 ¥ To-Be ¥ ZH(21lt] Loading Plate)2 Dock W57F 17] =& 270
o]

A A5 A= deol A Wojx= Aoz vy 37) o] s titew A4

AAz 7beE SN E iAol mobAAT A8 # WHERYs 9 YEhH,
Ag 2 WMerti= v UEUA A2" o] As-Ise A& 2o

B
£ SR E ettt 3 Dock®l =7 57 ool ¥ Truck 3wt A H]2=A7Eo]

- Ao Mu]Z FEo] w9 Fobxith Yuty Ay A FY ATt As-Iset
A 2 HE FHAFRE YA S/AHS rE7F girRd de A o]
= vEbd
I 3.6.20 Dock 7N+ & vt =9 3
s =) A =} 2| A =} Truck¥ 4] H] A9
T NEE 478 2 A 7k Pallet4 %
3 25.264 74.736 38:09.0 36,255
4 31.846 68.154 29:58.3 45547
5 32.578 67.422 12:19.8 46,444
6 32.795 67.205 06:44.4 46,459
7 33.079 66.921 05:07.0 46,466
8 33.421 66.579 04:37.7 46,467
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Qutr] A AR} 7F5E 9 WS4 Min-Max intervals analysis3t 23 x| Az} 715 &

& Dock 7H=7F 370 ol& 2 ax7t ¢l Ao yehd)

¥ 3621 AA=} 7FsE Min-Max intervals analysis(% H}t])
Left Right
D?);k Mean value Szi?st?(;i Minimum Maximum interval integrval
bound bound
3 25.264 0.010749677 25.25 25.28 25.25630409 25.27169591
4 31.846 2.305651029 27.02 33.8 30.19533744 | 33.49666256
5 32.578 2.948344595 27.1 35.75 30.46686206 | 34.68913794
6 32.795 2.974499958 27.27 35.99 30.66549486 | 34.92450514
7 33.079 2.999605344 27152 36.29 30.9315214 35.2264786
8 33.421 3.034514239 27.8 36.67 31.24852941 35.59347059
Iutg A AR g71E E9 W4 Min-Max intervals analysis@t A3 A A=} o] 7] &

(¢]

© Dock M7} 470 o]Ae 2 Eit Q=

Aow Uepd,

¥ 3.6.22 A A= H7]E Min-Max intervals analysis(% ®}lt])

Dock Standard .. . . Lt .nght
~ Mean value . . Minimum Maximum interval interval
T Deviation

bound bound
3 74.736 0.010749677 74.72 74.75 74.72830409 74.74369591
4 68.154 2.305651029 66.2 72.98 66.50333744 69.80466256
5 67.422 2.948844595 64.25 729 65.31086206 69.53313794
6 67.205 2.974499958 64.01 7273 65.07549486 69.33450514
7 66.921 2.999605344 63.71 72.48 64.7735214 69.0684786
3 66.579 3.034514239 63.33 72.2 64.40652941 68.75147059

Dty Truck ¥ Ad]2= AZF F8 WA Min-Max intervals analysis$t 23}
bas

Truck %3 MM ARbIAE= Dock /57 870 o3& 2 &a7} gl Aew vr
=3
¥ 3.6.23 Truck ¥ AH]2~ AlZF Min-Max intervals analysis( H}t])
Left Right
D?fk Mean value Star‘lda}rd Minimum Maximum interval interval
T Deviation
bound bound
3 38:09.0 7.4467 37:57.2 38:21.1 38:03.6 38:14.3
4 29:58.3 08:38.8 14:02.3 38:12.5 23:46.8 36:09.7
5 12:19.8 03:22.1 07:00.4 17:39.9 09:55.1 14:445
6 06:44.4 01:07.9 04:51.8 08:39.0 05:55.8 07:33.0
7 05:07.0 27.3838 04:21.4 05:55.6 04:47.4 05:26.6
3 04:37.7 12.0029 04:19.9 05:02.1 04:29.1 04:46.3
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(4) As-Is / To-Be &% W< 4

El

AAA} 7HsE =9 ¥g Hug A3 AARE] TbeES BesE Ao 4ol

Hoju = 2 Dual Plate A8 % HEoA 714 Aol 584 veEhd)

& 36.24 AAA 7HsE FHWES ol
Dock As-Is To-Be Dual Plat To-Be Dual Plate
= 48 2 w8 | A8 2 us | Yug Yot
3 48.97 23.505 15.748 25.264 16.927
4 49.008 27.206 18.228 31.846 21.337
5 47.576 27.336 18.315 32.578 21.827
6 47.299 27.54 18.452 32.795 21.973
7 47.581 27.822 18.641 33.079 22.163
8 48.095 28.159 18.867 33.421 22.392

AAA v71E =9 HeEE vy s vhad 2ok

E 3625 AAA di71E =9 ¥ g vl
Dock As-Is To-Be A& 2 & To-Be 91kt
3 51.03 76.495 74.736
4 50.992 72.794 68.154
5 52.424 72.664 67.422
6 52.701 712.46 67.205
7 52.419 72.178 66.921
8 51.905 71.841 66.579

Truck B Aul= A7t 22 W4 vad 2as o

Ulo

¥ 2 Truck Ft AH[A
A 7He To-Be A4 2 H&o AL Dock 71 671 o]AolA] wl$ 7HAsteE Aoz
EfubH], Dual Plate & 2 W& 4% Dock 7} 37l A F-E w5 fHastes o=
uebd . A8 3 g0l Futtell HlsiA Truck H¥t A H]2 AJRbo] vro} iAol o

R

=z
=S AL

!
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#3626 Truck B3t Aul= AIZE &8 A5 gh Blal

Dual Dual

DockS* As-Is A _; Ogle; Iy Plate E;H}qu Plate
B A4 2 HE 4l

3 29:33.8 32:21.1 21:58.1 37:18.4 22:31.0

4 30:18.4 19:00.8 12:73.5 38:04.9 22:82.9

5 30:01.0 08:36.8 05:60.6 38:09.0 22:85.4

6 26:34.1 05:50.8 03:69.0 29:58.3 17:75.0

7 24:475 05:03.0 03:37.0 12:19.8 7:31.9

8 24:21.6 04:51.4 3:02.4 06:44.4 3:86.6

¥ 3627 ZHolE 2d X} e QoF

Loading Loading Loading Loading Plate II,)(I)a::iin_g If,)(l)a::lin_g
Dock | EdolE Plate - Plate - Plate - - Truck iai—]ea] %(g ig 7
TE | AF i =] A A =k A A=} Truck® & R ;’allet Pallet
7V & o7& A ¥ 2R 72k o 7] A1 ZE ~ P
TF i
Exp 1 3 0.5 22.29 77.71 0.02 1:01:59:04.8250 37991.50 1266.66
Exp 2 3 1 22.41 77.59 0.02 1:00:21:47.5410 38198.70 1273.49
Exp 3 3 15 22.46 7754 0.02 0.99 38268.40 1275.84
Exp 4 3 2 22.48 7752 0.02 0.98 38300.30 1276.98
Sl &xo BE A4 AEEE Gew 2ot
#3628 FHlE SEWsle] mE AAA THsE
- Mean Standard . . . . Left Right interval
T . .. Minimum | Maximum interval
value Deviation bound bound
Exp 1 22.29 1.24 19.39 23.07 21.41 23.18
Exp 2 22.41 1.32 19.39 23.27 21.47 23.36
Exp 3 22.46 1.35 19.39 23.34 21.49 23.42
Exp 4 22.48 1.36 19.39 23.37 21.50 23.45
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¥ 3629 ZYolE £xWdle g EY H

Left Right
75 e Stagdgrd Minimum | Maximum interval interval
value Deviation
bound bound
Exp 1 27:289 04:41.9 18:00.3 30:37.3 24:07.1 30:50.7
Exp 2 26:54.3 04:55.9 17:13.8 30:18.7 23:22.4 30:26.1
Exp 3 26:42.9 05:00.7 16:58.5 30:12.5 23:07.6 30:18.2
Exp 4 26:37.6 05:02.9 16:51.9 30:09.3 23:00.8 30:14.4
ZHolE £ wE dd Hy T E S vy g2k
# 3630 ZHOlE £xWsle mE dd A FHE
Left Right
T& Hilen Stagdqrd Minimum Maximum interval interval
value Deviation
bound bound
Exp 1 1266.66 70.59 1101.06 1311.13 1216.13 1317.20
Exp 2 1273.49 75.26 1101.07 1322.48 121961 1327.37
Exp 3 1275.84 76.90 1101.07 1326.16 1220.79 1330.89
Exp 4 1276.98 77.70 1101.08 132794 1221.35 1332.60
(2) Yot =g Al e
Yuty] g AJye] 2 9] Loader Machine %= W7o w2 A= A3z QoFe
=¥ 2
¥ 3631 ¥uty 2d Avgle 89
Load Load Loader Loader Loader Loader
Dock | 91t M::hge M::hfrfe Machine Machine Machine Machine
TE A% | 2v= 2 A2 A2 Truck Truck =4 g Ad P
T - 7]_%2 ‘:H7] = Xgﬂ Sg'—ﬂ" EH7] Pallet Pallet
= = | Aul2Az ki % =
Expl | 3 0.2 9526 74.74 38:09.0 3:01:3%%26‘5 36254.9 1208.72
Exp 2 3 0.3 25.28 74.72 38:07.2 3201:74720:33'8 36278 1209.57
Exp 3 3 0.4 25.29 74.71 38:06.3 3:0155%:35‘7 36294.2 1210.10
Exp 4 3 0.5 25.30 74.70 38:05.8 3201:6?;3%12.9 36298.1 1210.31
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Yutt] £Ewste] BhE AR AEES Bet 2o
% 3632 Yoty S slte] mE A A JtsE
Left Right
TE Mean Stal’.ldéf,rd Minimum | Maximum interval interval
value Deviation
bound bound
Exp 1 25.26 0.01 25.25 25.28 25.26 25.27
Exp 2 25.28 0.02 25.26 25.30 25.27 25.29
Exp 3 25.29 0.01 25.27 25.31 25.28 25.30
Exp 4 25.30 0.01 25.28 25.32 25.29 25.31
Juir] SEm] W2 27 FEAN AL e} 2}
¥ 3633 Yvly SEwsle] w2 Eg Pt A H| 2 A TE
Left Right
T vl Star.lda}rd Minimum | Maximum interval interval
value Deviation
bound bound
Exp 1 38:09.0 7.45 37:57.2 38:21.1 38:03.6 38:14.3
Exp 2 38:07.2 7.45 37:55.6 38:19.3 38:01.9 38:12.5
Exp 3 38:06.3 7.36 37:54.9 38:18.2 38:01.0 38:11.6
Exp 4 38:05.8 7.34 37:54.4 38:17.7 38:00.5 38:11.0
Yutr) =zt ME AU Fit BAE FFe e 2
T 3634 9vlt SRR e A9 PF BUE S
Left Right
T vl Star.lda}rd Minimum Maximum interval interval
value Deviation
bound bound
Exp 1 1208.72 0.69 1207.68 1209.78 1208.22 1209.21
Exp 2 1209.57 0.78 1208.31 1210.51 1209.01 1210.13
Exp 3 1210.10 0.76 1208.82 1211.13 1209.55 1210.64
Exp 4 1210.31 0.73 1209.20 1211.37 1209.79 1210.83

- 281 -



(3) vl #4738}

AsIs / To-Be £R7AE S 7% 7158 £ A58 vag A3 a3 2o,
#3635 Az 7heE EYEs gk nla
Dual Dual
Dock<s As-Is A ; OHJB% s Plate ’_I;]OH]_];G Plate
e 18 2 HE ° Kol
3 48.97 23.505 15.748 25.264 16.927
4 49.008 27.206 18.228 31.846 21.337
5) 47.576 27.336 18.315 32.578 21.827
6 47.299 271.54 18.452 32.795 21.973
7 47.581 27.822 18.641 33.079 22.163
8 48.095 28.159 18.867 33.421 22.392
As-Is / To-Be =7 AlE 9] A A2 ti7] € SHMFE Aludg d3ge v53 2
# 3636 AAA 7hsE EHWS g v
Dual Dual
Dock< As-Is 2 _; OUJB% s Plate ’;OH}];e Plate
e 18 2 HE ° chide
3 51.03 76.495 114.743 74.736 112.104
4 50.992 72.794 109.191 68.154 102.231
5) 52.424 72.664 108.996 67.422 101.133
6 52.701 72.46 108.690 67.205 100.808
7 52.419 72.178 108.267 66.921 100.382
8 51.905 71.841 107.762 66.579 99.869
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As-Is / To-Be =®FAEH2 Truck Hir AH| A= AIZF &9 WHS4E v 2342
oS 2
# 3.6.37 Truck Hr AH]2 AIZF =¥ gk vl
Dual Dual
Docks As-Is 2 ; OHJB% s Plate "I‘goﬂ}];e Plate
=° = AL 2 Py ° Y ukg
3 29:33.8 32:34.3 19:40.6 37:18.4 22:31.0
4 30:18.4 33:219 19:93.1 38:04.9 22:82.9
5 30:01.0 32:21.1 19:32.7 38:09.0 22:85.4
6 26:34.1 19:00.8 11:40.5 29:58.3 17:75.0
7 24:475 08:36.8 5:02.1 12:19.8 7:31.9
8 24:21.6 05:50.8 3:30.5 06:44.4 3:86.6
o Al EFolAE o83 28 2 AHF AA
(1) EFAY I gty Add 2848 AsH7 AlEH oA
AlEHold A¥E vy or ERAE d&F sty A AeS 2Es 28
A s Agso. dA Al =~"(AS-IS) A5 H7F Al gl A oF 463719 vkl
EE AYs7] Y= o719 =3} 248 47x9 EY HAH] A 7ke] A HTT
¥ 3.6.38 Dock /N5-(Fujdl4) ¥ As-Is =9 dlo]H
Dock ¥ | Al 2} ] Al 2} Truck¥ T A H] A3
o o4 AR 2= o7 & 2 A ZF Pallet5 %
3 4897 51.03 30:01.0 43,296
4 49.008 50.992 26:34.1 45,826
5 47576 52.424 24:475 45,840
6 47.299 52.701 24:21.6 45,841
7 47581 52.419 24:23.7 45,842
8 48.095 51.905 24:37.1 45841
= 1 Dock?} 17 B2 270%1 9= Al2=¥le] Aol dAsH] Eojx= ALR Yeht 37 o] ds tjetez dA
= 2 Dock 1719 19 AAAE SFste] 23
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7h H8 % A&

Single Plate 7]Wke] &
2HlRT o] dEd

# 3.6.39 Dock /M=-Cgritis) ¥ A8 9 98 d&Asty Av =9 #%
Dock ¥ 2| Al &} 2| A=} Truck¥ 4] H] A4
ZFu 7} 5 & & 2 A2 Pallets %

3 23.505 76.495 32:21.1 40,227

4 27.206 72.7194 19:00.8 46,374
5 27.336 72.664 08:36.8 46,414
6 27.54 72.46 05:50.8 46,421

7 27.822 72.178 05:03.0 46,424

3 28.159 71.841 04:51.4 46,425

= 1: Dock7F 1709 170] A AAL, 109 42 st9dn| 5 ddste] A3

(b 88 AL

13 A3 Docks=7F 170, AAA7 1HZE AR EFS
Ho| = 2 Ao|7F gl Aoz YEhdt

>,
o
=)

o

Aol A =

& 3640 A AHEEA As-Is =9 %

#7) 9 gare Ao Gt AEd el

Dock ¥ A A =} A A =} Truck® o A9
g 7t5E 7 & A 8] 2 A 7k Pallet+ %
1 16.32 83.68 25:47.8900 14,565
¥ 3641 2 A3 W8 Loading Plate =9 3t
Dock ¥ ) Al 2} ) Al 2} Truck® ¥ A9
g4 M5 E 7 & A 8] 2 A ZF Pallet$= %
1 7.74 92.26 32:43.6100 13,709
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(th Yute] g AW sl et ABdeld Ast

48] = Dockd: 571, A A} 5U] o] o] FQlEojofut & Al
xzko] AT

[»
juiii)
>
¢
Z
1]
v
(m
qn
o)
=
[

¥ 3642 Dock 7541 ts) @ 9uld ABasre] Gu] 29 3t

Dock ¥ | Al 2} A Al =} Truck¥ A H] 2 A3
o o 7V E 7 Al ZF Pallet5= %

3 25.264 74.736 38:09.0 36,255

4 31.846 68.154 29:58.3 45,547

5 32.578 67.422 12:19.8 46,444

6 32.795 67.205 06:44.4 46,459

7 33.079 66.921 05:07.0 46,466

8 33.421 66.579 04:37.7 46,467

(2) =74 42 sgAnE A Pl 4

ANEYolA Ay EE H AH]AA7FS Dual Plate’} Single Plate Bt} $-5=3F A o
2 YeEhga, YetgRgs HE 2 A8 dd shdgAdnje] Aakage] 9438 Aot

3 3.6.43 Truck Bt AU 2=AIZF ZEH 5 L vl

= _
AN As-Is ge 2 Ae P | To-Be @

3 30:01.0 32:34.3 19:40.6 37:184
100.0% 107.8% 73.2% 127.1%

4 26:34.1 33:21.9 19:93.1 38:04.9
100.0% 71.6% 49.8% 112.8%

5 24:475 32:21.1 19:32.7 38:09.0
100.0% 34.7% 24.2% 49.7%

5 24:21.6 19:00.8 11:40.5 29:58.3
100.0% 24.0% 17.0% 27.71%

7 24:23.7 08:36.8 5:02.1 12:19.8
100.0% 20.7% 14.8% 21.0%

g 24:37.1 05:50.8 3:30.5 06:44.4
100.0% 19.7% 12.3% 18.8%
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A5 MAE Ed AAA Al FAduis F8A= v 2o
& 3644 e NAE e AAA Hd T dF(FHA)
Single Plate Dual Plate o
As-Ts He 2 A 08 B
Dock< A Al = - - . . . N
2 A& 9 | Al =} A &3 2| Al &} A &3 | A =}
e o5 o4 el g5 o 5 e g o
3 3 3 4 3 3 3 4
4 4 4 3 4 2 4 5
5 5 5 3 5 2 5 4
6 6 6 4 6 3 6 5
7 7 7 5 7 3 7 5
8 8 8 5 8 4 8 6
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® 3674 A 1-1 A3 W& d3F U X i+ S/ AHNND
(2ol & 2l)
#e H| &
1-1 - . - . - -
(N1) 3t 24 7 7] Z A X AS A &3
%A A 5 A a5 o At H-§ = H] 8-
2017 | 1,669,538 | 57,238,459 | 26,408,860 | 55201,783 | 140,158,640 | 55,651,250 | 211,474,750 | 31,721,213 | 298,847,213
2018 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2019 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2020 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2021 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2022 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2023 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2024 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2025 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - 211,474,750 | 31,721,213 | 243,195,963
2026 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2027 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2028 1,669,538 | 57,238/459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2029 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2030 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2031 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2032 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2033 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - 211,474,750 | 31,721,213 | 243,195,963
2034 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2035 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2036 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2037 | 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2038 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2039 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2040 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2041 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - 158,606,063 | 31,721,213 | 190,327,275
2042 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2043 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2044 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2045 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
2046 1,669,538 | 57,238,459 | 26,408,860 | 55,201,783 | 140,158,640 - - 31,721,213 | 31,721,213
NPV 4,215,559,204 1,800,317,938
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® 3675 A 1-2 A3 1 A& dF U X B2 ERAHN2)

(Thef - 9)
#eJ H| &
1-2

(N2) 3t A 7 7] Z A A= frA %

kA A7 &7 45 He At H| & &3 H| &
2017 | 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 | 18,921,425 | 126,884,850 | 19,032,728 | 164,839,578
2018 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2019 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2020 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2021 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2022 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2023 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2024 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2025 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - 126,884,850 | 19,032,728 | 145917578
2026 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2027 | 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2028 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2029 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2030 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2031 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2032 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2033 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - 126,884,850 | 19,032,728 | 145,917,578
2034 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2035 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2036 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2037 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2038 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2039 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2040 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2041 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - 95,163,638 | 19,032,728 | 114,196,365
2042 1,669,538 | 55,775,286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2043 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2044 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2045 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
2046 1,669,538 | 55775286 | 26,429,061 | 55215998 | 139,089,883 - - 19,032,728 | 19,032,728
NPV 4,172,696,487 1,065,721,438
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33676 A 1-3 A¥ 0 Yo g A& sk gn v AAE 2 EFAEHNNI
el
#eJ H| &
1-3
(NB) 3t A 7 7] S < A= frA %
kA A7 &7 45 He At H| & &3 H| &
2017 | 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 | 22,260,500 | 155,823,500 | 23,373,525 | 201,457,525
2018 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2019 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2020 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2021 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2022 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2023 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2024 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2025 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2026 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2027 | 1,669,538 | 60,142,120 | 26,157,212 | 55162,764 | 143,131,633 - 155,823,500 | 23,373,525 | 179,197,025
2028 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2029 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2030 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2031 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2032 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2033 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - 23,373,525 | 23,373,525
2034 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2035 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2036 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2037 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - 155,823,500 | 23,373,525 | 140,241,150
2038 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2039 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2040 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2041 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2042 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2043 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2044 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2045 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
2046 1,669,538 | 60,142,120 | 26,157,212 | 55,162,764 | 143,131,633 - - 23,373,525 | 23,373,525
NPV 4,293,948,990 1,190,936,750
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® 3677 A 2-1 A¥ 1 WHE dF U X B ERAHNNY
(Thef - 9)
#eJ H| &
2-1
(N4) 3t A 7 7] Z A A= frA %
kA A7 &7 45 He At H| & &3 H| &
2017 | 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 | 55,651,250 | 211,474,750 | 31,721,213 | 298,847,213
2018 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2019 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2020 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2021 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2022 1,669,538 | 16,740,133 | 25510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2023 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2024 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2025 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - 211,474,750 | 31,721,213 | 243,195963
2026 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2027 | 1,669,538 | 16,740,133 | 25510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2028 1,669,538 | 16,740,133 | 25510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2029 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2030 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2031 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2032 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2033 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - 211,474,750 | 31,721,213 | 243,195,963
2034 1,669,538 | 16,740,133 | 25510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2035 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2036 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2037 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2038 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2039 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2040 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2041 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - 158,606,063 | 31,721,213 | 190,327,275
2042 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2043 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2044 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2045 1,669,538 | 16,740,133 | 25,510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
2046 1,669,538 | 16,740,133 | 25510,000 | 53,362,108 | 97,281,778 - - 31,721,213 | 31,721,213
NPV 2,918,453,347 1,800,317,938
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E 3678 A 2-2 AF 1 A& A U X B S/ AH(ND)

(Thef - 9)
#eJ H| &
2-2

(NB) 3t A 7 7] Z A A= frA %

kA A7 &7 45 He A H| & &3 H| &
2017 | 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 | 18,921,425 | 126,884,850 | 19,032,728 | 164,839,578
2018 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2019 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2020 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2021 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2022 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2023 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2024 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2025 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - 126,884,850 | 19,032,728 | 145917,578
2026 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2027 | 1,669,538 | 14,263,218 | 25544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2028 1,669,538 | 14,263,218 | 25544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2029 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2030 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2031 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2032 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2033 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - 126,884,850 | 19,032,728 | 145,917,578
2034 1,669,538 | 14,263,218 | 25544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2035 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2036 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2037 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2038 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2039 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2040 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2041 1,669,538 | 14,263,218 | 25544,197 | 53,386,171 | 94,863,123 - 95,163,638 | 19,032,728 | 114,196,365
2042 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2043 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2044 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2045 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
2046 1,669,538 | 14,263,218 | 25,544,197 | 53,386,171 | 94,863,123 - - 19,032,728 | 19,032,728
NPV 2,845,893,690 1,065,721,438
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%3679 W41 23 A3 Geirlg A el dusl AAE BE B AE NG
el
#eJ H| &
2-3
(N6) 3t A 7 7] S < A= frA %
kA A7 &7 45 He At H| & &3 H| &
2017 | 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 | 22,260,500 | 155,823,500 | 23,373,525 | 201,457,525
2018 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2019 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2020 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2021 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2022 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2023 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2024 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2025 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2026 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2027 | 1,669,538 | 21,655562 | 25083999 | 53,062,319 | 101,471,418 - 155,823,500 | 23,373,525 | 179,197,025
2028 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2029 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2030 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2031 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2032 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2033 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - 23,373,525 | 23,373,525
2034 1,669,538 | 21,655562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2035 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2036 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2037 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - 155,823,500 | 23,373,525 | 140,241,150
2038 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2039 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2040 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2041 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2042 1,669,538 | 21,655,562 | 25083999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2043 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2044 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2045 1,669,538 | 21,655,562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
2046 1,669,538 | 21,655562 | 25,083,999 | 53,062,319 | 101,471,418 - - 23,373,525 | 23,373,525
NPV 3,044,142,537 1,190,936,750
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Chel - R ¥, HIE, #)

T ZUvE | F FAHEY B/C NPV
1,800,317,938 | 4,215,559,204 2.34 2,415,241,266
1,980,349,731 | 4,215,559,204 2.13 2,235,209,473
2,160,381,525 | 4,215,559,204 1.95 2,055,177,679
2,340,413,319 | 4,215,559,204 1.80 1,875,145,885
2,520,445,113 | 4,215,559,204 1.67 1,695,114,091
2,700,476,906 | 4,215,559,204 1.56 1,515,082,298
1,800,317,938 | 2,950,891,443 1.64 1,150,573,505
1,800,317,938 | 3,372,447,363 1.87 1,572,129,426
- 1,800,317,938 | 3,794,003,283 2.11 1,993,685,346
= 1,800,317,938 | 4,637,115,124 2.58 2,836,797,187
1,800,317,938 | 5,058,671,045 2.81 3,258,353,107
1,800,317,938 | 5,480,226,965 3.04 3,679,909,028
1,732,706,438 | 4,011,457,211 2.32 2,278,750, 773
3} o] 1,766,350,438 | 4,112,684,952 2.33 2,346,334,514
= 1,834,608,938 | 4,320,092,790 2.35 2,485,483,852
1,869,223,438 | 4,426,298,531 2.37 2,557,075,093

F ERAY, A8 4B )

T 3682 B4 120 Oj@ WgE BA A
(

ool - ®, ¥, HIE, #)

T EUvE | F FUHAY B/C NPV
1,065,721,438 | 4,172,696,487 3.92 3,106,975,049
1,172,293,581 | 4,172,696,487 3.56 3,000,402,906
1,278,865,725 | 4,172,696,487 3.26 2,393,830,762
1,385,437,869 | 4,172,696,487 3.01 2,787,258,618
1,492,010,013 | 4,172,696,487 2.80 2,680,686,474
1,598,582,156 | 4,172,696,487 2.61 2,974,114,331
1,065,721,438 | 2,920,887,541 2.74 1,855,166,103
1,065,721,438 | 3,338,157,189 3.13 2,272,435,752
w0 wat 1,065,721,438 | 3,755,426,338 3.52 2,689,705,401
I 1,065,721,438 | 4,589,966,135 4.31 3,024,244,693
1,065,721,438 | 5,007,235,784 4.70 3,941,614,347
1,065,721,438 | 5,424,505,433 5.09 4,358,783,995
1,025,697,938 | 3,970,994,044 3.87 2,945,296,107
srolg 1,045,613,938 | 4,071,033,529 3.89 3,025,419,591
= = 1,086,020,438 | 4,275,995,519 3.94 3,189,975,081
1,106,510,938 | 4,380,943,226 3.96 3,274,432,289
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#3683 4 1-39 g vAE £4 23
(

chel ¢ |, #) HIE, )

Y T ¥AHE | F FAAY B/C NPV
A A3 1,190,936,750 | 4,293,948,990 3.61 3,103,012,240
+10% 1,310,030,425 | 4,293,948,990 3.28 2,983,918,565
+20% 1,429,124,100 | 4,293,948,990 3.00 2,364,324,390
+30% 1,548,217,775 | 4,293,948,990 2.77 2,745,731,215
+40% 1,667,311,450 | 4,293,948,990 2.58 2,626,637,540
+50% 1,786,405,125 | 4,293,948,990 2.40 2,507,543,865
-30% 1,190,936,750 | 3,005,764,293 2.52 1,814,827,543
-20% 1,190,936,750 | 3,435,159,192 2.88 2,244,222,442
Hol W -10% 1,190,936,750 | 3,864,554,091 3.24 2,673,617,341
I +10% 1,190,936,750 | 4,723,343,889 3.97 3,032,407,139
+20% 1,190,936,750 | 5,152,738,788 4.33 3,961,802,038
+30% 1,190,936,750 | 5,582,133,687 4.69 4,391,196,937
3.5% 1,146,210,750 | 4,085,451,434 3.56 2,939,240,684
srolg 4.5% 1,168,466,750 | 4,188,855,321 3.58 3,020,389,071
= = 6.5% 1,213,620,750 | 4,400,744,172 3.63 3,187,123,422
7.5% 1,236,518,750 | 4,509,254,594 3.65 3,272,735,844

O 4 2-1 (2 AH&34 =7F4H

3684 B4 2-10) 0@ wgE 24 A
(

chel - ®) ¥, HIE, #)

T v | F FUHEY B/C NPV
A 3 1,800,317,938 | 2,918,453,347 1.62 1,118,135,409
+10% 1,980,349,731 | 2,918,453,347 1.47 938,103,616
+20% 2,160,381,525 | 2,918,453,347 1.35 758,071,822
+30% 2,340,413,319 | 2,918,453,347 1.25 578,040,028
+40% 2,520,445,113 | 2,918,453,347 1.16 398,008,234
+50% 2,700,476,906 | 2,918,453,347 1.08 217,976,441
-30% 1,800,317,938 | 2,042,917,343 113 242,599,405
-20% 1,800,317,938 | 2,334,762,677 1.30 534,444,740
7o) gl -10% 1,800,317,938 | 2,626,608,012 1.46 826,290,075
I +10% 1,800,317,938 | 3,210,298,682 1.78 1,409,980,744
+20% 1,800,317,938 | 3,502,144,016 1.95 1,701,826,079
+30% 1,800,317,938 | 3,793,989,351 2.11 1,993,671,413
3.5% 1,732,706,438 | 2,785,723,811 1.61 1,053,017,373
srolg 4.5% 1,766,350,438 | 2,851,601,849 1.61 1,085,251,412
= = 6.5% 1,834,608,938 | 2,986,284,779 1.63 1,151,675,842
7.5% 1,869,223,438 | 3,055,102,623 1.63 1,185,879,186
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TE T ¥AHE | F FAAY B/C NPV
7= B4 A9 1,065,721,438 | 2,845,893,690 2.67 1,780,172,252
+10% 1,172,293,581 | 2,845,893,690 243 1,673,600,108
+20% 1,278,865,725 | 2,845,893,690 2.23 1,667,027,965
H]-§ 3} +30% 1,385,437,869 | 2,845,893,690 2.05 1,460,455,821
+40% 1,492,010,013 | 2,845,893,690 1.91 1,353,883,677
+50% 1,598,582,156 | 2,845,893,690 1.78 1,247,311,533
-30% 1,065,721,438 | 1,992,125,583 1.87 926,404,145
-20% 1,065,721,438 | 2,276,714,952 2.14 1,210,993,514
7o) W5l -10% 1,065,721,438 | 2,561,304,321 2.40 1,495,582,883
I +10% 1,065,721,438 | 3,130,483,059 2.94 2,064,761,621
+20% 1,065,721,438 | 3,415,072,428 3.20 2,349,350,990
+30% 1,065,721,438 | 3,699,661,797 3.47 2,633,940,359
3.5% 1,025,697,938 | 2,717,226,205 2.65 1,691,528,267
stol g W3 4.5% 1,045,613,938 | 2,781,092,718 2.66 1,735,478,780
I 6.5% 1,086,020,438 | 2,911,635,222 2.68 1,825,614,785
7.5% 1,106,510,938 | 2,978,323,418 2.69 1,871,812,430

H 3686 4] 2-3¢] Ui WpE 24 A
(

ool - ®, ¥, HIE, #)

TE T EUvE | F FUHAY B/C NPV
A e - 1,190,936,750 | 3,044,142,537 2.56 1,853,205, 787
+10% 1,310,030,425 | 3,044,142,537 2.32 1,734,112,112
+20% 1,429,124,100 | 3,044,142,537 213 1,615,018,437
H]-g W3} +30% 1,548,217,775 | 3,044,142,537 1.97 1,495,924,762
+40% 1,667,311,450 | 3,044,142,537 1.83 1,376,831,087
+50% 1,786,405,125 | 3,044,142,537 1.70 1,257,737,412
-30% 1,190,936,750 | 2,130,899,776 1.79 939,963,026
-20% 1,190,936,750 | 2,435,314,029 2.04 1,244,377,279
w0 wat -10% 1,190,936,750 | 2,739,728,283 2.30 1,548,791,533
I +10% 1,190,936,750 | 3,348,556,791 2.81 2,157,620,041
+20% 1,190,936,750 | 3,652,971,044 3.07 2,462,034,294
+30% 1,190,936,750 | 3,957,385,298 3.32 2,766,448,548
3.5% 1,146,210,750 | 2,904,235,362 2.53 1,758,024,612
stol g W3} 4.5% 1,168,466,750 | 2,973,667,070 2.54 1,805,200,320
I 6.5% 1,213,620,750 | 3,115,668,926 2.57 1,902,048,176
7.5% 1,236,518,750 | 3,188,253,403 2.58 1,951,734,653
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