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Rank Company Revenue (USS$) Headquarters
1 Schaefer $2.412 billion Germany
2 Daifuku Co. Ltd. $2.256 hillion Japan
3 FKI plc $1.6 hillion England
4 Dematic GmbH $1 hillion Germany
5 Mecalux $870 million Spain
6 Vanderlande Industries $736 million Netherlands
7 Swisslog AG $681 million Switzerland
8 Murata Machinery Ltd. $670 million Japan
9 Kardex AG $617 million Switzerland
10 Columbus McKinnon Corp. $600 million N.Y.
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7 168,419,213 249,807,531
3 186,578,636 276,733,816
9 203,554,674 301,887,346
10 219,424,603 325,384,833
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[29 45] 25 A"y 23 A A Concept
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O 1#F AAete 23t= AW Swap body& Containerth#] & A A gl wel By

R 2 7es Tl Folstr] fste] A8 ARAIE AREShE dHE WA

= :

[29 4.6] =2k A=Y 23 AAG(AA A &)

- 95 -



DMENSION
i

WA GR35 YEISHT 74000 KGS | 52810 IBS

ALl TAG recess areg

. R-Tront anly)

bl

VIEW B

" Note: The tare weight should be confirmed according
to the actual weight of the refrigeration uni

s i
e

e

/
21 15014
>
——— =
Irternal height 2950
g .
=\ ! ' |2

N 1

TabE Aol e 23k AASe] o W82 ofdliet 2&

- 96 -



Ro NboomR WP W]

-~

o m R A
o WomW i
) J)) M =) i
o ws pu il
= m v B
_ ~ o T = F
N o B N N
Ay T R T T T
" T o5 N Hin NJo
K F o s T
~ N oo L op
[ gk o o oS X <
JY) G T ow P i
L1l B " @ T S N
T T w®PTS @
TE E- 5 domwT ™ <
T1E B = G Y =
oy S iy 5o B o
| m < N 1H10 W) w& &
a k - N w BT =
w-r_ = J . ~
FELE ~ R Wox o
) ~ uw ™ <
< io _Xﬁr mﬂ X .Ot
w - = N i
0noo2w g 0w
N M T A <

w» Rl g

O M T O

N TR P o ®

- 97 -

(4) AlAE A=



[Z¥ 4.10] 4E AH Y AAF

- T12 sHHES 2¢& A7 7Fedh AEoly Wy AF(HAas)

- T12& 1000x1200 = 2€ =W HA A] 2000 + oA

O TIi128 o]d HAE 38} Side door A A

i
d
r

[29 4.11] 45 ZAH ] A A& (Side door)

O W Bk BUL AT ol

7he g e A AA(HANEE)



| e

[2¥ 4.12] sAEAEH Y A AFOHF)

O AlHgolE AT e

- Al WRARNE golasl a7 A% 4A v

[2¥ 4.13] FAERHY AAFEA &3H)

- 99 _



[23d 4.14] sAEAHNY AAFAA HE)

- 100 -



i

AHeld HZF 2

al

<

8

A

SLITHS

Y016—0DS0-028

T

40

¥

LAIHS [ aava |

A8 QHAQddY

YON "DAQ

L0’ LI0Z | 3IVa 1xn)

Ad (EXOHHD

Ad QEIN9ISIQ

[zb]

051

[ awos AINIVANOOZOY

A8 0aNAO

INHAADNVIIV TVHANAD dAJ4d98 ,9.8X.8X 02

"dl1’ 02 8 DNIYIINIONT IOV

I !

S1
J-0 NOILDAS

oy 53l

fou-und 9

T

=
8
]
2
<
s
-
&
2
=
E
N
N
3
e

9|

gi-ozzz HLONT| TYNH3LNI

urn

1

ST
0—a NOI

[LOdS

§0ee HLOW SNIN3AO 8000

0z : |
~V NOLO3S
= [ . 15 o] |
< ) = &
R AL B
& [
A 2
= _ _ 2
@ o &
] 1 gl | -
m G T \
m m ! M,/ Vi
5 ] _ 1 \\M\M\ =
£ g s
SRR puRl | &
H] F.m o e
= B
&
5 %
=3
= =
> 5144 N
yfras arey oYL AION
S 0009 | SoM 082 HLONALS 400
Sa1_ 018'cZ | SoM 008’0l QY01 1531 ONINOVLS
S 2y | SO 00102 QYOTAVd XYH
Sa1 8698 | S9M 006 (%z¥)
SA1 296 [ SOM  0S¥'S [LINn ONIOMIOX3| LHOIEM 3wvL
Sl 01676 | SOM  000'%2 LHOIM SSOMD XYA

(Kluo juosj—y)
D3JD §$9931 9Y] |3V

TIVA NOLLLIAYA FIAVAON

1o

ALRVAYD 01810 TYNYILNI
1HIBH SS30V 09VD 355
LHOBH SS300Y 00MYD WYR
1HoGH | oNIN3do
HLom | ¥000 305
g/ w9/esL | g 19 LHO3H | ONIN3dO
g/ w9/15 €-4 | § oree HLOM | 4000 dv3Y
§% e/ [T oz 1HOEH
F e [ v HLOM | ToNa3LNI
2/5- al/6 0l-LL | T osvs HLONTT
S 9-8 [§ et 1HOIH
S 8 |5 e HLOM | WNeana
e 0[5 8509 HLONTT
NOKSN3HIG NOILYLAISSY 1D

Aeoly HF dA=H

ul

<

¢+

A

]

15

4.

[z

- 101 -



3. AHolY A=

7F & A3
(1) & =3
O IS0 1496-19] General purpose containers®] HAE 7|#$ x4 7]+
o 2 A8 (Stacking Load #|<])
- Stacking Load : 10800 Kg

O Side Door, Rear Door9] Hinge, Anti_Racking Device, Locking Rod &2 ¢4
A

=
-9l A 2ue 84X 23 gest AA 84 FHMPC RBE2)
O Stacking

- kel AElo] AA] Al A Aol sEE AT Aol HedA

[>
[
B

- Corner Castingzte] HFHoe] &t & 5 &S 7Hdste] 55 w1
AS x, yEFO R 254mm, 38mm offsetdlo] F 474 2 }iFo] B AES
- 3}% : Corner Casting 1709 105840N
- Wy AA 5 = 1.8R-T
O Top Lifiting

- A" oly A2l Corner Casting= ©]-83}o] Liftingdt 2 9= 714 3Fe] €2

E 3}

- W® A4 % = 2R-T
O Restraint 1

Hé{}?}

o\

O

HXAE

Ay

- Rear/Front Side®] 3} Corner Castingdl %= 3l = F°] HXEES

- %% =Rxg
- U5 AR stz = R-T
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O Restraint 2

- WY A HEE

- Rear, Front st Corner Castingel|l 17 st F° HEES
- 35 =Rxg

- W+ AA sk = R-T

O End Loading
- Rear AWl st5& Fo HEES
-3 =04xPxg
O Side Loading
- Side AW d5& Fo| HEEF
-3t =06xPxg
O Roof Loading
- Roof9] 1800cm2°ll 300kge] 35S Fo] Bl 2ESH
O Rigidity Transverse
- e oY W nEd HEE
- 3% Side9] 3} Corner CastingS 743k W H 35 Corner Casting?l
sts S Fol HZEFH
- 3% = 150 KN
O Rigidity Longitudinal
- AdHely T HEH HZE.
- Front(Rear)2] &% Corner Casting= 11738} Rear(Front) A% Corner
Casting®l st Fo HZEES

- 3% = 75 KN

- P3g Ag HaE

- Side®] 3} Corner Casting2 #o} @744 HAETDH

- 3% = 150 KN
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ot
i
z
%
o,

Z HAE

%3 Corner Castings ol B7AA H2EZ
0

2 Co
- 3l = 150 KN

- 3)vpak of

& 4= HxE

Ay

- Side®] % Corner Castings HojA EH AETSH
- 3% = 100 KN
O Fork Pocket Lift
- Fork Pocket= ©]-&3}o] Lifting 3t 4%S HEE
- WH AA sks = 1.6R-T
- R = Max. Gross Weight = 24000Kg

ol

]_-

i

- P = Max. Payload = 20100Kg
- T = Tare Weight = 3900Kg

g - FYNEE

(2) =X 23

A=,

o>

oAl A A S

O
O 2¢&t AA 75
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(3) TEST Z3} Certificate
O #HE5A+g
- CS.C. (F/BV/11504/11)

- UIC. (IC/87)
- TIR. (GB/C 8958 BC/2011)

VERITAS
CERT NO. 50067

CERTIFICAT DE CONTROLE / CERTIFICATE OF INSPECTION

No. BVCT 1181503/S

Nom et adresse du Demandeur / QINGDAO CIMC SPECIAL REEFER CO., LTD.

Name and address of Applicant NO. 586 LANZHOUDONG ROAD, JIAOZHOU QINGDAO , CHINA
Nom et adresse du Titulaire / Shine Engineering & Manufacturing Co., Ltd

Name and address of Owner 38-65, Gupyeong-dong, Saha-gu, Busan, Korea

CONTENEURS - CONTAINERS
Type !/ Type : 1S0 1CC REEFER Modele / Model : 1CC-8-910A

Numeros de serie de construction / Serial number of manufacturing : QCSC 035400

No. d’immatriculation / Registration numbers d ACEU 200001

Dates de livraison /Dates of delivery H Du/from  Apr., 2011 Auwto  July, 2011

T —— QINGDAO CIMC SPECIAL REEFER CO., LTD.
Name and address of Manufacturer:  NO. 586 LANZHOUDONG ROAD, JIAOZHOU QINGDAO , CHINA

Declaration du constructeur / Manufacturer's s — Le soussigne certifie que les conteneurs mentionnes ci-dessus
ont ete construits en conformite avec le type de reference / The undersigned certifies that the here above containers
have been manufactured in conformity with the reference type

Cachet et signature du constructeur / (Q‘U 0/’!&/0( Hm\

Stamp and signature of the manufacturer : Mr. RICHARD HAN / Q.C MANAGER
Type de construction de reference / Reference design type
- No. BVCT de classification / BVCT No. for classification  : BVCT ‘ .. 1181502/S
- Masse brute maximale / Maximum gross weight = 24,000 kg 52,910 1bs
- Tare !/ Tare weight £ 3900 kg 8,598 Ibs
- Volume / Cubic capacity ; 27.2 m’
Conditions d'essais / Testing conditions
- Charge admissible de gerbage / Allowable stacking weight : 24,000 kg 52,910 Ibs
- Resistance du plancher / Floor strength test : 7,260 kg 16,000  Ibs
- Rigidite transversale / Transverse racking test load ¢ 7,620 kg 16,800  Ibs

Les conteneurs ci-dessus ont ete controles selon les prescriptions des Reglements applicables et les marquages suivants
ont ete apposes / The here above mentioned containers have been inspected with regard (o the applicable rules and have
been marked as follows:

C.S.C (mumero / number ) E F/BV/11503/11
U.LC, (marque / mark ) : IC/87 Ref. Autorite’ / Authority :
T.LR. (numero / number) : GB/C 8958 BV/2011
Marque BV / BV mark : I-TT
Code 1SO / ISO code : 22R1 Pays / Country — Dimension-type / Size-type)
Autres / Others i NO EXPOSED TIMBER
AlAt: SHANGHALI Pour le BUREAU VERITAS, la pcrsonne habilite’e
(Nom, signature et cachet)
Le/On:  July1,2011 For the BUREAU VERITAS, the person in charge

(Name, signature and stamp)

[Z2¥ 4.16] Test A7} Certificate - Code ISO (22R1)
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(1)

n|

= ZAdoly M=

Top View Side View

Front View Isometric View

[2" 54] FUYFEE AHooH Y 3D View

Closed Condition Opened Condition

[Z29 55] +4FEEL Ad o9 Loading Hatch
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Opened Condition Closed Condition
[2¥ 5.6] FEFEE ZHH o9 Side Door

Opened Condition Closed Condition

[Z28 5.7] FY9=FEE AH 99 Discharge Hatch

O o 4
=2 o] =0| = P ES] Capacity
6,058mm 2,438mm 2,591 mm 2,820kg Steel, EPDM 20Ton

(2) == ZA"eld A4 #A
7h 12 AAIgE

O &«
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-IH

2 7YY SilodlA Containerdll Ab-s Loading
- Front end "3 2 & Discharge
- Side Doorg ©]&3 22 7}&% A A2

- A7 dS e dH AAC HF

[2¥ 58] =& ZAH Y 1x A% 3D =4%=

(L) 22 A7t

o7l &
- Silo°l A 9] Loading 2r% #eolE 913 Loading Hatch 7% W7
- Rear Door?] “d X

O wH A
- Loading Hatch 7H# & 1% ZGAH(E A2 A B kA
- Loading*] Pay loaderE Al&3t= 29 119

- Discharge Hatch®] +% 2 7§ #q}&k

[2¥ 5.9] & A"y 23 HA<HY 3D =4 =
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(3) 3z AA <k
o7 &
- Loading Hatch®] #As/9 (%4 & T3%)
- Loading Hatch®] 7l¥ w3 (Sliding type)
- Discharge Hatch®] % % 7l¥ % ¥7H
O wHA
- Discharge Hatch®] 9% (Rear Doore} 5 wW3f)
- DischargeE |3t Container Lifting attachments
S R S ==

- A= AR

[Z29 5.10] & ZAHoolY 33 AAU%S 3D 4=
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a71e] Aeely &715 /WY

- Z} Mg Y Casting ¥&stal 59 A3 A4S s Roofol
Loading HatchE %]

- el &7]¢] @ (End WalDoll= F89 4143 wiE3) & 245
¢ 3k Discharge HatchES A #]

- 7FEAIESY] 719 AAE 98 Side Door FEIE 22k AlES A A (24E)

- QY AHE Hlee gromA 22 FH R4 o] Sl Rear Door®| AHA
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o A A 2 TEST 23

1) = sy A=
b &4 =4
O ISO 1496-19] General purpose containers®] HIAE 7|&< dt5xA9 71+
© 7 #8(Stacking Load #|£])
- Stacking Load : 64800 Kg (4 High)

O Door Side, Front Hatch®] Hinge, Anti_Racking Device, Locking Rod & 2]

A4 o= A 2dY oA Fal @t AlA &4 FMPC-RBE2)

(b s A
O 4-High CS.C #5 7I+
O Rear Side Panel 27 28
- End Wall TestA] Rear Top Rail?} Rear Panel 33l F-$lol a5 o] 4]
<9 A
- Rear Side Panel Pillar®] & S7FA 71 A Y Side Top Rail?} Panel®] 35

of n7 da.

(t}h) Load Cased & ¢ $=Hzk

. . Max Mises Top Restraint | Restraint End Side Roof
Position Material | Stress i gi gi g
(Max/Yield) Lifting 1 2 Loading | Loading | Loading
c Post SPA-H Stress 145 197 201 125 72.6 -
orner ros Ratio | 041 | 056 0.57 036 021 -
. . Stress 203 147 177 - 235 -
Bottom Side Rail | SPA-H -
Ratio 0.58 0.42 0.5 - 0.67 -
. . Stress 214 36.3 35.8 - 189 20
Top Side Rail SPA-H -
Ratio 0.61 0.11 0.11 - 0.54 0.06
. Stress 64.3 - - 132 - -
Front Top Rail SPA-H °
Ratio 0.19 - - 0.38 = =
Front Middle Rail | Ss400 |—ress | 30 - 23 47.9 - -
ront Middle Rai
Ratio 0.13 - 0.1 0.2 - -
Front Bottom Rail | SPA-H Stress 212 117 139 112 - -
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Ratio 0.6 0.33 0.4 0.32 - -
R Tob Rail SPA-H Stress 39.1 - - 434 455 -
r i -
sar fop Ra Ratio | 012 - - 123 013 -
R Bott Rail | SPA-H Stress 217 122 132 211 - -
ear Sottom Rai Raio | 062 | 035 038 06 - -
FI SUS304 Stress 90.5 414 511 - - -
r
o0 Ratio | 045 | 021 0.25 - - -
. . X - 1 -
Left Side Panel | SUS304 |—ress | 90> | 609 06.3 63
Ratio 0.45 0.3 0.33 - 0.8 -
Stress 30 - - 181 - -
Front Panel SUS304 8
Ratio 0.15 - - 0.89 - -
Stress 75.8 37.8 79.7 198 - -
Front Hatch SUS304 ;
Ratio 031 0.16 0.33 0.97 - -
R Panel SUS304 Stress 729 59.3 61.5 434 389 -
r Pan
ear rane Ratio | 036 | 029 03 212 0.19 -
Roof SUS304 Stress 58.5 104 186 301 119 105
o0 Ratio | 029 | 006 01 147 0.59 0.52
Max Mises | .. ... - . . . . Fork
Position Material Stress R_lrgldlty Rll-gldlfiy Lasglng Lasl;lng LasI;lng Last\lmg Pocket
(Max/Yield) | '"@ns | tong Lift
Stress 68.4 - 213 152 101 213 433
Corner Post SPA-H
Ratio 0.2 - 0.6 043 0.29 0.6 0.13
Stress 514 332 163 - - 163 108
Bottom Side Rail | SPA-H
Ratio 0.15 0.1 0.46 - - 0.46 031
Stress 334 68.1 - 76.6 511 - -
Top Side Rail SPA-H
Ratio 0.1 0.2 - 0.22 0.15 - -
Stress 959 335 - 157 105 - -
Front Top Rail SPA-H
Ratio 0.28 0.1 - 0.45 0.3 - -
Stress 50 - 38.5 251 16.7 38.5 -
Front Middle Rail | SS400
Ratio 0.21 - 0.16 0.11 0.07 0.16 -
Stress 311 - 279 - - 279 86.3
Front Bottom Rail | SPA-H
Ratio 0.09 - 0.79 - - 0.79 0.25
Stress 959 - - 181 121 - -
Rear Top Rail SPA-H
Ratio 0.28 - - 0.51 0.35 - -
Stress 388 16.9 261 - - 261 843
Rear Bottom Rail | SPA-H
Ratio 0.11 0.05 0.74 - - 0.74 0.24
Stress - - 133 - - - 59.9
Floor SUS304
Ratio - - 0.65 - - - 0.3
Stress 299 275 482 - - 482 138
Left Side Panel SUS304
Ratio 0.15 0.14 0.24 - - 0.24 0.68
Stress 473 337 - 735 49 - -
Front Panel SUS304
Ratio 0.24 0.17 - 0.36 0.24 - -
Front Hatch SUS304 Stress 56.4 - 108 - - 108 70.2
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Ratio 0.28 0.53 - - 0.53 0.35
Stress 427 85.5 56.9 371 85.2 59.7
Rear Panel SUS304
Ratio 0.21 0.42 0.28 0.19 0.42 0.3
Stress 56.9 303 - 124 82.6 - -
Roof SUS304
Ratio 0.28 0.15 - 0.61 041 - -
o [ : Yield Point® doj4 o Qs 24ddol A7, Amel v}
= Yol 2.
O Fzxof d&e vAA FEol= 3] 22> A2AHS A9 9

O @9 : MPa ( 9.8 kgf/mm2 = 1 N/mm2 = 1 MPa)

(2h w9 W3y

S

iy
LT

(7 Ao BAYA

|

. Elastic Modulus| poisson’s Density Yielii Strength Tensile Strength
Material Ratio -ae S ELE SOIEZE
(GPa) (ton/mm?) (Mpa) (MPa)
SS400 210.0 03 7.85 x 10°| 2450 | 25 kgf/mm? | 400.0 | 40.81 kgf/mm?
SPA-H 210.0 03 7.85 x 10°| 3550 |36.22 kgf/mm? | 490.0 | 50 kgf/mm?
SUS304 210.0 0.3 7.85 x 10°| 205.0 |20.91 kgf/mm? | 520.0 | 53.06 kgf/mm?

(2) A"l A4 TEST 23}
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- PVC Pad %7}
RFID Tag%-% 715

O 2# A7Aete] did Simulations B3 A4 AF 2 A= A7
- AX M Centerol ¥7 Frame 7}
- Support 71%7] BA
3R} MA ¢t - Short Frame, Long Frame AFo]= 57}
(A AR AAL Abo] = m#], Coils A A3 Felol A 43
o 4 Handlings 3tol% %3 2% 3w)

- 2 2o A 54

O %3 2 PAD A& ¥7H

- Short Frame®] Opening size W74 3le] 2= F7}
HE MA o | - AF PaE 99 A T AAEF SimulationsHd AH w7
- PAD A/2& MC Nylon, PE & WZ(PVCHT}F WA,
WEsAdel % MC Nylon 3dl, PE 2012 A3 4§

[£ 6.3] 9AA AAZA(10E ola) AXNZA AA, FA4, FA 473 W&

Short Short
o Long Center Total
T = Support Frame Frame :
i ) Frame Frame Weight
Horizontal | Vertical
22 P SS400 SS400 SS400 SS400 -
— 580.9kg
A A ok il 15mm |12, 15mm | 12, 15mm 9mm -
32t R SM490 SM490 SM490 SS400 SS400
- 832kg
A Al il 14mm 15mm 16mm 12mm 6mm
& A4 SM490 SM490 SM490 SS400 SS400
— 791kg
A A ok A 14mm 15mm |10, 15mm | 12mm 45mm

w 1AF AR Fd AAe R AR AN wZel AT Ada Atel== gl

(th) AlASE A
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O 3xfoll A% AARF WA 3 3zt 2% Simulations &3 S8¥ A5, A4,
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[29 6.8] A AXZR(10E olsh) A& Fd

(2) A-type(20% o]3})

O A-type(20:= °lah) 12+ A <ol 2k 729 7o a3t o] 44
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- @t O=%E AdAE %S A8t Fork Pocket & 2% AE 7}s38 1%

- @2 @4 AAE XA Fa g o r daA = st FAAES s
Fork Pockete. &% AFE 7}53F 4%

- @+ 4o A Handlingo] 7Fs3Al 3+ Fork Pocket

- @2 AL} AXZA 3He] 1AL 2 Ring

- @ AAGA Aeloly & AN} 48 =8 7k 3
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>

d Ring
- (DS RFID Tag Protector

- @2 AL FAE WAL Pad

- (92 Long Frame?} Short Frame®] 72459
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= #=4F8 Bracket
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[£ 6.4] AA AAZA(20E o]3t) 12 AARH 73

Capacity

5y 5|2

72 M= =0| Y

10~20¥ | 1.3m™1.65m | 2300 mm | 2300 mm 380 mm | 818.55 Kg

O 1aF AAIRE] AR % 3 7%

- 2z} ¥keko] Plan View, Elevation View, Section View, Isometric View: t}

« ELEVATIONVIEW

» SECTION VIEW « ISOMETRIC VIEW

[Z¥ 6.10] LAA AAFA(20€ ol3) 12+ AA(H)e &4 T View
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O [1¥ 22519 2ol /IAH Azee WAt G AAe 54

TS Atol=e] id AAE TheetAl AT

filo
©
ofo
ol
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£

[29 6.11] T%3 Alo]=e] 2D AR 7t

O [29 226]3 o] 4Weko| A Handling®] 7}s3dt=% Short Frame, Long

Frame< Fork Pocketo = 283}

[2% 6.12] 4% 3ol A Handling 7}5

O [2¥ 22713 2& 9% RFID Tag ProtectorE -2&t
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[Z2¥ 6.13] RFID Tag Protector

O [ 2.28]3 #o] mde] vmA] WA E Fee f=

il

223

[2¥ 6.14] %€ PAD
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O [1¥ 229]9} #Zeo] Short Frame®] 24 RINGo.Z FUE& A3 Long
Frame®] 2+ RING2 #AAdhet AHolqzte] Aol ALgatms HA S

[2% 6.15] =4 &4 ¥4

[Z9 6.16] 4AA AANZA o HA 3

By

i
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O 7] HARIQl A-types 7l o2 F7F 37HA Type AA ¥4

e

i)

&4 5d HE

N2
kol

HEE

O A-Type2 A|zu]go] oF 1507 A2 %™, 12Ton Z¥ 3}} = 6Ton #

d 278 A AHA 7hsskH, AAH AR A= 350ks

O B-Type ZY& A A 3l= SupportF-2o] $EF28S st d=s et
A afsler WA o, Azel g oF 8vkel M3 e
O C-Type® ZA$ AZol AAE 5Ton AFEel = 1] AA 7bssbw, A=

O 53, C-Type® 42 ol atol £EHE A ul 4 A 1§ £ Risk

O D-Type< 7123 9] 5713 Support Bl A 32+E Support® LA, 7]&E A

Ad) Aol ;AL AY PAAA 79 PH O MAGste] AP Fx9| <
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[% 6.5] AAdl Type &

54

A B C D
il R 3|
x support .= _ Al ) support® %<
= & 7123 A HAG A | A2FaIdS 3 ‘
Azt o= Az
S =5 A7t W=
AZHE | ef50% e 42w | epswel el | efI50md
AAl A 350kg 350kg 70kg 350kg
o
SupZTrt-.—l P P 24 P
b | A | 12t 1EA, 6t 2EA | 12t 1EA, 6t 2EA 5t 1EA 12t 1EA, 6t 2ZEA
|
= 1EA A A Al 1IEA A A A 1IEA A A A
& 90071450 90071450 90071300
i1 1EA 9007110
Ab (cm) | 2EA AA Al 2EA A A Al 2EA A A} Al
of 90071100 90071100 8007900
el gkl nlste] A o] mpER 7}
5| g} 5 AR o s T4 el #al
WAF7] D H8& agste] 9 Y gk
AAA R RS A

I TS o0(gy-300

[Chae
DETAIL H(Scale 1[2

DETAIL F( Scale 1[2

FORK POCKET VIEW G

5 LONG FRAME
& SHORT FRANE

.2 [55400 | 2 | 250150691
a5t

7 FORK POCKET
8 LASHING RING

TOWER

9PN
19 BouT

T1_RING CHAN

%

i
i

5|
5
SECTION C—C(Scale 1/10

12 FLAT HEADED BOLT @

: BIG_SUPPORT PAD(Scale 1/10

ISOMETRIC

FE 001 -CPe1-01

MULTI COLL BED
B-Typ:

i

2 mopoasco.m |5

[2¥ 6.18]

FAA ARAZZFA B-type
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T | REVARK

0y

BOTION PLATE

TEEY

COVER PIATE

ASHING RING

270

. 2w

10802

2 SUPPORT PAD

REWARK
45t ot

85 KGS
12000 KGS

3 SNALL SUPPORT

20t
48t 6t

0

220

450

VIEW B-B

DETAIL H(Se

(;ZSMALL SUPPORT(Scale 1/10;

[/ 100(8)-300

~_
DETAIL F(Scale 1/2)

NG I

FORK POCKET VIEW G

160

| @ riar mEsDED BOIT W10

: SUPPORT PAD(Scale 1/10

LoNe FRAE o0tz [ssa0| 2 | zsoxisondt
SHORT FRAVE ssio0| 2 | 4t
RS
TISHIG NG 7
S0 |52 o
BT 2 oS
5 RNG CRAN =]
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O Az gmd AAAAALA 2T HFez A 245 AA st A &9

A& &) : Dial Indicator

- =4 ¢ : Center Frame %% 3}%

Aol ohd A #7 M= WAL e o] oa] FHLAI Am

f
<%
3
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102}
o
of\
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ol
L
o
I
X,

L2 Load Case 4, 55 HX2E

Ao aF =
ey AH oY 5 e Eoke] 4% ol 7IZE 2l dolHE Aeg A

FRuledll 9]3] F=x34] 7]Fo] A AT T AXdle] FxE A

JHER A5HQ HaEs £ 8 Fol HolHE Aol AEHAL I

O Lifting from Bottom - Type 1

- o] 9F50cme] AW Yol Z+ Long Frame ®}ebH o] w2 A wk(150mm

7)
X 2200mm)YF AFHEE SHES

- Center Frame®] sli-o 4 AH] A4 & 32L& AXdel 2 A

ol

)= [e) o =
- 5% &9 A4 & A
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O Lifting from Bottom - Type 2

s

- o] 250cme] WA o ZF Long Frame %% &%9] 300mm x 250mm

A

)
b

L5 S8 s
- Center Frame®] s}5-o 574 An] A4 5 343 Axdhol] A A
- 5% e 74 ¥ A
O ISO 1496-19] General purpose containers®| HIAE 7|+S stsxd9 715
© 2 A8(Stacking Load #9)
- Stacking Load : 64800 Kg (4 High)

O Door Side, Front Hatch®] Hinge, Anti_Racking Device, Locking Rod &< 1
2 79 A4 mddy A o gesk A7 814 $h(MPC-RBE2)

L AlEE o)A Test B A A5

O A AAGA10:= ols}) Al ol Test 23
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[£ 6.6] dAA AANZAA0=E o) HF AAL] W3 A& 23}

Simulation =2

Simulation Z 1}

0a | os o} o
= ) ESp L =|
TS ems | 2= | s¥ | Emusa | __ | momE | ol
©) ® (®/@) | dd&F (k;f/m) 22 (':')
" mm
(kg-f/mt) | (kg-f/m)
Coil &%} Coil &
Load Case
1 5 50 10 Support 9.66 Support 0.115
Kkl Ckil
Coil = Coil#
Load Case
5 5 50 10 Support 9.52 Support 0.093
= Kkl
Center
Load C S. F
Ml 50 10 SHEme g9 Frame | 0.452
Sl FY
S. Frame Cent
enter
Load Case 3}y
3 40.8 13.6 o < 13.46 Frame 0.637
4 L. Frame .
SR CIEE: oo
Long Center
Load C
oa ; e 4038 136 Frame | 1153 | Frame | 0543
3|5 =Yg
Coil &} Coil &
Load Case
6 2 50 25 Support 14.69 Support 0.173
A= Kkl
[X 6.7 9FA AXZX(10E ©]3}) Simulation AFHA dF A|d 7|+
Simulation MM

Test Method

10E Z & Simulation

o

Z 1} (mm)
(mm)
0.605 °]7
Lifting from Bottom [Type 1] 0.637 0,668 o} ;
0514 o]
Lifting from Bottom [Type 2] 0.541 0.568 o: _;}
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4, AAA AAGA(20F olsh)e] AlEd el Test R A=A AT
O dAA AX A (20:= olsh) AlE# ol Test 4}
[ 6.8] 9&AA AXAZX(20E o]3t) A|EHA Test 23
Simulation =4 Simulation Z =}
ol & SR 3 }
= o ey o =| A z|
o= Pl = ZzE 39 Z | 38 e Z| o o & 2=zt
© ) (/@) | LyEY w;;ﬂ 29 (“)
) mm
(kg-f/mt) | (kg-f/mr)
CoilZ Coil2
Load Case oil3F oil 4
1 3 50 16.66 Support 15.81 Support 0.141
kil H&d
Coil ¥} Coil#}
Load Case
5 3 50 16.66 Support 15.61 Support 0.139
Zekil H=5d
S. Frame
5ol A
Load S. F o
°d Scase 3 50 16.66 ;}rjme 1642 | Support | 1.73
o F249
H} 2
S. Frame S. Frame
SF5-9} 3} 5ol A
Load C
oa 4 ase 3 50 16.66 L. Frame 12.85 Opening 1.15
SH4-9] S
H44 H}
S. Frame
5o A
L L F °r
oadscase 3 50 16.66 L}rjme 1224 | Support | 124
o F29)
oL %
Coil# Coil#}
Load Case
3 50 16.66 Support 22.65 Support 0.252
6 _ <
HEW il

[£ 6.9] 4AA AAZA(20€ ©]38t) Simulation NEAH 4T A 7IE

Test Method

20 ZY Simulation

Simulation A12|A

AS Tt SHEL U

Z 2} (mm) ()

mm
1.09 o]’
Lifting from Bottom - Type 1 1.15 121 O} j}
. [¢]
1.17 o)’
Lifting from Bottom - Type 2 1.23 199 O} ;O}
. 5]
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O ISO 1496-19] General purpose containers®] H|AE 7|&S Fa1dte] st5%

A9 Wked $H(R=rating)

(2% 6.21] RAA AX 2 (29 6.22] A< A==
FZ34 (A-type) - 71 2H A3 Tz 84 (A-type) - Rolling 30°

1.8

[2%9 6.23] RN AXNZA  [29 6.24] SAB) AX A
TZ3) 4 (A-type) - Rolling 35°7 25} 4] (A-type) - Rolling 40°
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tBD[I

[1¥ 6.25] XA AR X
T %34 (A-type) - Fork Pocket Lifting

A EEE

O AAA AAFA(A-type)ol =4A= et 2

[Z 6.10] EAA AXZA(A-type)d B4 A

Elastic Poisson’s Density Yield Strength Tensile Strength
Material | Modulus Ratio -4E -as5ZE -l &ZE
(GPa) (ton/mm?2) (M) (MP2)
40.81
SS400 210.0 0.3 7.85 x 10-9| 245 |25 kg-f/mm?2| 400 08
- kg f/mm?2
03.57 251.12
SUJ2 210.0 0.3 7.85 x 10-9| 1995 2461
J x kg -f/mm2 6 kg -f/mm32

O Rolling 30°°]3}¢] 3ol A 12Ton 744 bPHSHA A4 7He

O o, AN sdo] = A A ehdo] Hof dojof st A =7

Rolling® ZHloly oA v x#] &7 nAgs o] = =Y
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[Z 6.12] AAY Ald AHY H71gE 2 SAHAR
& "ot s= E3 X%
Coil®] Damage Aadd, a8, 534 F5 g
A A 2] Damage AAY dE {F-5 &2
) AR 2 Aol 3k Aoy T §F
Container® Damage o 51 o]
ohy M —
Belt®} Buckle?] =<dld A= ZAeold, Y, AW AnA
Coil bed 114§ H 59 f& A% FEo] &gk g ogks {5 89l
Support2} T 133 Pin Pind &4 %2 % 45 &2
AU/ E2A ] doJA] damage AAY L HAdely niy 3k {45
Z] O] = Ne)
49 @ 2 ™oy JY7A F 428 AIZE
gEAT L£dehs F 2 AT
MAM | (A HH FH) undh4 Y A=S g3 a9 A 2 A
2 A= Y APEZE o] &% HE £Q AT
Fad 24 2 s A g 2 g A A By od
A4 FTAYEE AHER
2} gy At e R
H|Z AR = qE XAYZE AMER
5 Z}] ARG FA¥E (13 AHE=R)
AA G 3|41 AAY 3¢ 1
3. AAE SAEEE
O 3 &5 T Aure] & <dof o] HAET = A= B84 42 218617
s A A s
O 3Yo] A Yx A" ol Reach StackerE o] &3to] MAe &% 7S
Ageln 1 A%E Fal ANRA PN ARRE A
O 1A}, 2xke] A kg A Testd: A A
7} 12 &7 Hl2~E A] Rolling & Pitching Test
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[ZZ9 6.26] Rolling Test [2¥ 6.27] Pitching Test

O dAA AR kA HAEE 98] §49A Flat Rack Container 273

2ol WszskAl 71 o] 52 T AA ARy, sl AXD F5 Y

A ek

O Flat Rack Container 2%t

A3 AAY FEEE EAA E=

. 22 &4 H2~E A] Rolling & Pitching Test

[Z29 6.28] Rolling & Pitching Test
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O R/S (Reach Stacker)& ©o]-&3slo] Zdo] AYH 71H o] E Liftingste] =2
How MAe £AY3} go] 1ol ESAe}, mAT A §5 A4
2 Damage A ShA] &2
O 7|€7] &4+ A -30° 7 +30°7HA] HA}F &5 AFH o, o= LA A
ojy Ayt Huj 25730° o]t 71 LAYEHA o w MA 1A} LS
o}, Test 23}
(1) *AA
O ZY, AAd e o]y Damage A 3HA &5
O AAUe} ZLe] F T Aeoly Yy 2o 7t LA ZE A 3
Aol w2 AXNE HojA AAtsor oz ZEoly niete] F3 dlgoe] W
Ak k] 9l
O H2=E ¢& F Support W= 4 Support®t AXwl Zelgls AAsh: A
Al ol dA
O AN Aoy 7+ YF FEo=z 7 murdto 24 1 A4 29
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O U H-&Zo f5 dA 2 b4, A9 ol % 3& 5 5o AFE 24 gl
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sm | TR 0 7= S a0
0|2 0|8
=g 108 15+ +55- 14 14 -
2l 255 15% -10% 2 14 -19
unzkd 30& 108 -20% 14 19 -
& 10& 15+ +55- 1 1 -
SHA 5% 555 -20% 57 47 -14
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[£ 6.17] 2 AXA A9 £ ZEF
" 2307 o8t RO BEP AbR A
(&) (%) (7H&) 5
geH | 15461481914 2178729565 | 208 | 34 742 o
Weke | 23975265518 32178729565 | 134 3%‘7?% o
ger3 | 40507,649,407 32,178.729,565 79 - x
O et 1 ARIA A AT
S ek o] @ AbAA BAAT] BE FRUEe BT 0g
[ 6.18] thetl = v]E HY FAHAF

AT H| &8 (|) H o 5 (|) A= ROI(%)
1 9,904,513,961 1,839,414,089 19
2 10,597,957,073 5,668,212,428 53
3 11,271,643,230 9,440,667,268 84
4 11,925,879,933 13,153,892,902 110
5 12,560,987,426 16,805,368,792 134
6 13,177,296,988 18,500,961,535 140
7 13,775,149,342 22,022,707,946 160
8 14,354,893,184 25,477,080,490 177
9 14,916,883,821 28,862,773,237 193
10 15,461,481,914 32,178,729,565 208
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CHot 12| ¢ dH| &, Hel 2A )} —— | S
—m— H EHA
35,000,000,000
30,000,000,000 //'
25,000,000,000 /./
20,000,000,000 =
15,000,000,000 —
10,000,000,000 w
5,000,000,000 —
1 2 3 4 5 6 7 8 9 10
[Z2% 6.32] Ui¢tl Id=d v &, H EXZAH
O uist 2 A4 A A7
- it 26 tig AFA B AT g Fause U 2o
[¥ 6.19] tHet2 A=dE v]&, A FHAY
o H| E&HA (H) Ho A () HAEZYH ROI(%)
1 9,904,513,961 1,839,414,089 19
2 10,597,957,073 5,668,212,428 53
3 11,271,643,230 9,440,667,268 84
4 11,925,879,933 13,153,892,902 110
5 12,560,987,426 16,805,368,792 134
6 21,691,080,592 18,500,961,535 85
7 22,288,932,946 22,022,707,946 99
8 22,868,676,788 25,477,080,490 111
9 23,430,667,425 28,862,773,237 123
10 23,975,265,518 32,178,729,565 134
CHot 29| A v &, Hel 24z} —e—H|ZFHAH
—m— O EHA
35,000,000,000
30,000,000,000 ././/'
25,000,000,000 e
20,000,000,000
15,000,000,000 "
10,000,000,000 ﬁﬁ%’//’/
5,000,000,000
_ /l 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10
[23¥ 6.33] g2 4= H)|& #o EXA3

- 240 -




O ©Igt 3 A B

- thQk 3ol Wik A A A 3

[# 6.20] tHet3 A= H|-&, A FHAH

HE H| Z2HA () 2 BHA (|) HEE ROI(%)
1 9,904,513,961 1,839,414,089 19
2 10,597,957,073 5,668,212,428 53
3 11,271,643,230 9,440,667,268 84
4 20,730,486,299 13,153,892,902 63
5 21,365,593,792 16,805,368,792 79
6 21,981,903,354 18,500,961,535 84
7 30,940,646,385 22,022,707,946 71
8 31,520,390,727 25,4'77,080,490 81
9 32,082,381,365 28,862,773,237 90
10 40,507,649,407 32,178,729,565 79

tHeob 32| = v|&, Hel 2A4& T —e—u| S EHA

45,000,000,000
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35,000,000,000
30,000,000,000
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15,000,000,000
10,000,000,000
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[¥ 6.21] 2L AAW BAH 24234

e H[ZEA HolgH A B/C NPV AN
() () () 757
o ?H1 15,281,311,465 38,059,933,642 2.49 22,178,622,177 o
o <12 23,049,132,666 38,059,933,642 1.65 14,965,800,976 0
i<k 37,988,422,246 38,059,933,642 1.002 71,511,396 o
O it 1 AAd 443
- tiQk 1ol tig AAE £ 2] e Falde vadt 2e
[E 6.22] tietl d=4 v, WY A7
Ax H| Z2HA (3) Ol BHAI(|)

1 10,163,691,487 2,736,560,683

2 10,837,556,019 7,392,587,916

3 11,482,913,372 11,908,231, 752

4 12,100,728,336 16,297,234,635

5 12,691,951,764 20,550,552,780

6 13,257,518,924 22,916,833,290

7 13,798,348,085 26,886,734,331

8 14,315,339,322 30,736,097,895

9 14,809,373,503 34,459,646,074

10 15,281,311,465 38,059,933,642

[Z9 4.10] A<l BAE E44 7
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[# 6.23] tiet 2 A= ¥)§, W FHAFH

o e | A (¥) HEHAI(H)
1 10,163,691,487 2,736,560,683
2 10,837,556,019 7,392,587,916
3 11,482,913,372 11,908,231,752
4 12,100,728,336 16,297,234,635
5 12,691,951,764 20,550,552,780
6 21,070,340,125 22,916,833,290
7 21,611,169,286 26,886,734,331
8 22,128,160,523 30,736,097,895
9 22,622,194,704 34,459,646,074

23,094,132,666 38,059,933,642

o
[¥ 6.24] tHeI3 A= &, A FHAH

A= H| 2 8HA (%) HolEHA (])
1 10,163,691,487 2,736,560,683
2 10,837,556,019 7,392,587,916
3 11,482,913,372 11,908,231,752
4 20,415,177,132 16,297,234,635
5 21,006,400,560 20,550,552,780
6 21,571,967,719 22,916,333,290
7 29,676,225,778 26,836,734,331
8 30,193,217,015 30,736,097,895
9 30,687,251,196 34,459,646,074
10 37,988,422,246 38,059,933,642
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[% 6.25] AAAAAZA Age @& EFIZN TR

_ 7hM }
e =y #% e ERFANMET B4
ERAPSECRE) S AN | -50%
0.019(PL) osa B 0.5x0.019PL
g el -95%
0.075x0.6747T
0.674(T) 27 150%
B ) 9] B ] -
0.180(I) B A7 - 0-1807
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4 .
0.016(UL) st AZE | 200% 00016 UL
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[ 7.7] 4= ¥ & HY FAHZEH

H| S &t HolgtA
o & | goidelow | mofzisol zé:;,ff 23u18 od_jf
soue | sMaase | LOU0 wol
2013 -1,040,000 -22,200 - - -1,062,200
2014 -240,000 -27,400 1,522,248 278,995 1,533,843
2015 -240,000 -32,800 1,810,074 332,857 1,870,131
2016 -240,000 -38,200 2,097,613 386,694 2,206,107
2017 -240,000 -43,400 2,395,856 440,503 2,552,959
2018 -240,000 -48,800 2,682,813 494,286 2,888,299
2019 -240,000 -54,000 2,980,485 548,042 3,234,527
2020 -240,000 -59,400 3,266,860 601,771 3,569,231
2021 -160,000 -64,600 3,563,949 655,474 3,994,823
2022 =720,000 -80,000 4,390,400 809,600 4,400,000
2023 - -80,000 4,390,400 809,600 5,120,000
3 A -3,600,000 -470,800 30,323,829 5,357,822 31,610,851
O & #Hrlo A= =37 (Net persent worth method)S £3F 418 A A5

ol s AASIHAIF(2.78%, 101d) 0.76025 483+ NPV(Net present val-

ue)

= T =35
= J—E?J‘

[£ 7.8] &ojZH Y BAAY 443}

| 8 8HH BB NPV AH A
2 S8 B B/C i g
(2 (2 () ge
54
A 4,070,800,000 35,681,651,000 8.76 24,030,568,930 O
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3% A | ale] Azrel Wa A% (%)
sl7] &S £33 Wynle W3t A (%)
S A oe AW nww
1 golug] | oww Adel g 9xw AE §ANE
o o A dE B o)A
CAE ug o7 pa we
W A | ww A wE A% (%)
SnAn 9 | 92 aqd Az qze g ER4u 3
o gau | wae e e B g
A Az
SN gaAun | o7 397 ZRAwy v (%)
" &
SnAn 9 | A9 aqd el qEel o ERAu 9
B delu | wey weGd e Be g
37 3z
(MNG) Swigralu] | w397 ukpel WS (%)
W&

() 7hEA A4

O SlelA] ANE 2 AR FE AN Bae w &2 ANSA Hof Yome i
R AR ZREA A wF S sheaok 3

O 2000855 20083744 758 %7h Bl A Fol 2 wpEom 9k A
A EFule A AR sk ) F e TR AN} 2%, 5 7h 73,29, Bakv] 7}

19.6% steivl7b 1.7%, BFA R 7F 17%, dakphelu] b 18%E 24 9

[ 79] =7 E/YY 7|sd Ho (29:49%)

=3z 2= ol HI i
S ~a Hay sty Tr — T | & 28|
MH ZFEH | #E|H|

ez Ry 2,013.889 | 71,578.67 | 19,129.11 1,652 1,711.22 | 1,734.78 | 97,819.669

Bt 9 /19 ERE A HaATE B ARl VIR 9 )
o
=

e}
ol

fd
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O HEFAox EFu&dztayt &4 Al 4 g7 ¥ o FoF 22 7t &
AA sk +A1 g
[ 7.10] E/HY 715E H& YT d)
a5 :2‘ 45 | =23 | sy ijjﬁ
A EF 1.9 56.2 39.1 2.3 05
GRS 4.0 34.8 60.2 0.8 0.2
7y /7H e/ wh A 4.6 61.9 33.3 0.1 0.1
A 5/ 7 6.0 57.8 29.5 5.0 1.7
Pz /Fo|/Q1H/ER 4.0 51.8 432 0.6 0.5
A 2/A /A ' 0.6 56.5 31.8 10.4 0.6
s} E/sk 8/ /S ek 2.9 54.0 41.8 1.1 0.3
HE&3E 4.4 48.4 465 0.6 0.2
A2 4 35 40.4 54.3 1.7 0.1
THEIE 5.6 29.9 63.3 0.6 0.6
71 A1/%m] 5.6 20.3 72.3 13 0.5
o) 5/ a3 A/ A A 1.5 26.5 71.4 05 0.1
ARG/ Q75 8/ &2 0.8 31.6 66.7 0.8 0.1
g2/ Ed A 8 /5] 3.4 46.9 46.9 2.0 0.8
A= e 1.9 44.7 495 3.7 0.2
AR BT 5(2010), 20099 E 7] G EFH] A EAL B A
O &3 =l 7Id3% &% 7199 & ¥ E747F b27] "o, 714
SA et Tt AE ofef 9k o] MAstaL A3
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O =A(FEW)7Ide] Ed o] =

[£ 7.11] FA(FZEQD) 71 EFY

1

=H (=€) 7| =7H|

L ALSESEY
e i | BEEE TENE | ooy gy
12(%) Lo | 2RSS
(N=1272) | " OETEL g )
I (%)

S EE 32 174 15.76 3.02
A/ = 49 36.3 11.60 401
V=7 Ry akaE /A 11 41.1 547 1.26
=24/ IS5/ 7 19 13.1 24.24 3.02
L /Fol/H/E 28 11.0 13.13 2.85
A/ /A 3 76.5 4.35 2.49
s}t &/8) 8t/ /E ek g 79 26.8 16.15 4.00

H &3 & 23 9.2 16.61 2.03

A1 A= & 54 18.6 8.81 1.87
=57 56 11.7 13.92 4.10

71 Al /7] 63 8.9 13.71 2.90
5/ Fs | Al/A A 53 56.8 9.89 3.66
AR/ S /A ) 87 306 5.18 238
A2/ EH /570 73 3.3 10.43 2.12
EAaud 50 20.1 16.53 3.31

AE T ARG (2010), 20009 % G e AHEA waA
SREEER
(1) 75 24
O FolAHoUE LARE wol AFHEE olelo) E} 2ol AEAE A
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[X 7.12] EoAd oY EFuELEAZaH 75X
= =FdE
= PN 2 stod
?n_ ﬁ&.' T o En_l' I'—l /-T'.;FE'.IHI
A g E 19 56.2 39.1 2.3 0.5
O L3t F=&7]do] gidolnz=z olgfe] Ho Yal EF/RvlE AT & A&
[¥ 7.13] oA dH ol 74 A
H(xZE) 7Ig =2/
ZH (&) 7 E-n_-l 1ol A
= =28 ol = -
. . | BEEHE) of =% ciH|
TE Al == o o] oo
H| (%) o= oA =/FH|
(N=1272) | HETEL L g )
H| & (%)
S gE 32 174 15.76 3.02
(2) 4 A4 A4
O &of A %58 HHolY 7t mE 5EA2 ofgof &
- FFEEF A O 22 modal shift &3
- HFEFd wE 53 g4 a9
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[# 7.15] € AH Y Add W& EFHEAZEHEY

i & 5} ]
HeER =y #HE SRHBHUET 24
Hl &
TARAHE | FAEFAA -
0.019PL
0.019(PL) S5 _
-99.1
Sl e I
2616) 0.009 < 0.562 7T
0.562(T) >
4712 :
1 7] 9] B k] -
0.3917
0.391(I) wa A7 -
&t u] EEECH -
0.023 UL
0.023(UL) s A7t _
= X’] E“J' H =2 7 E?} H
i o = ? ? | - 0.005M
0.005(M) Wal ng
TLC, 410 0.019+0.005+0.391+0.023+0.005 = 0.443

19
o,
1o,
d
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I
Ll
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N
i

O 7i¢e o} HH W& AHg3hd 349

of HET Az 4399999 =FREAAENE B 7 UF
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38 1,156.269/99 A&
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O BaAdole] AHEEAL FA L] INGHRE A 2 27k4 oo
FFeed flomw ofge) AFe 2% W3 Aoy Y @R

- -163TC¢ LNG= "2 ol A &3}

- AeEel Absdlel @ (R S
AR gFol sl & (M

- ol HAB] ALg b aok g
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[ 8.1] B=aAd ey AAxA

52 NE Abs
O ®ae] AA $Aof A A &, INGS AF37] 91
s g0 Sbar -irﬂtgl coﬁmpressor%!}:j ]% a7t glo] LNGS 7137 2 3
Z 5o FaAue o (B, 7F4, LNG ARG A LNG
A WA Sl 93] THsky] fste] Ba R o4y Ha
o9 = 2 3] ) 3=2) Z=7}3) = ° A]
M) o Sbar Cj E»ﬁi: 8 ?r::{”—‘i‘—i 4ol 007]'0}‘33}‘: B30 A
S R3] Yt B3 AA 42 9bar ol gz A=
A8 374 ~38°C ©]3} O =& 9F 2Edx 80| 7Hsgt Bayde ey A4
- i o] 7hsafloF & (HH-9] 1S01496-3, st=r M= sl H oy =3
&% 21 (CSC, IMDG, TIR, ilz;’ L " e
vIC %38) " e e e
O =A tA Fiste 45 s e
O 100% 3% AA T % =2 &5 A3 FHFS = gjof 3
O FZ% 40ft °3f, F% % 10ton ©|3}
O 40ft Adoly 3=F % 20ton ©] 3t
BaAg oy _ O 20ft 7AH o]y &%=k 17.5ton ©] 3}
_ 16ton®] s} - 3
Z% (o3 O LNG H]Z: 042 ton/m
O LNG T 40ft = 25x0.42 = 10.5ton
O LNG T 20ft = 11.5x0.42 = 4.83ton
O Eddy FAF5%: 15ton
WA A A8 20ft: 11.5m* O ARAY "wagdoly] &4 AA o] wigh 40t 7
(o14) A0t 25.0m° | 25.0m°, 20te] A% 112m° 7} HA) A4 fFo R whe} ¥
O A FrE flste] o] AA 4 ol o] HW, VA&
oA A 2 Safety Valve ° Astel 4 I AA o 18l

o MESE AxUe oFow 3 ok §

SER-ERES

O gz A4 FAH o7 Ay AEH+= ASME +3& vt
goF &
O "HazAeougs dAT Fiol HA s}

pad

I

of WA AH§ 3]
ssko] TRy ehEs olof el of Wit ol WEHE 2UoR
CE I

i = A
Stainless

O -163°C2] LNGE A #3st= 829 A E 2 Stainless steel A
a7 2 9

e 9% WA AR | O Stainless® §AFR 7AH A5 e AR AFI ASME %5
Stainless == A7 | o FA A4 W Slo] & AFoldA AE 75 &
O -163°C9] LNGS Al$-1 LNG9| 7132 Qg =<5 uf
£ dEx4dE 93 ventilation §lo] AHEE F d= HAx 73t
O 718tel 7hz=o) o3te] F7hE hEe] AA bE o]ido] W,
safety valveZl Zsste] 7F2~5 Rfo R wjEste] Uy 4E &
a7t 2091 S Hed, Jhe wlEAl Sulel 2w Ba #HAd el A
= = 2m ©]’gol ventilation pipe7} A X o] 9lojof tEZ HA] 9]
A 210E BHEshy] oy

24, %713t & ventilation glo] %0 7 dle]oF
o, U 59 A Y 209 A=W &% JhestElE AR
o &< ventilation flo] AMET 4 JEEH AHA HQ

2
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3. 1A AA B oA

7},

O

12k Al A SE 2 A

FN

Baddolys 7|2 or Hx oz o xR Hojglen I Alo]= &

2
facs
dlo

A2l perlite & FFoz T

ol
el

INGe| 928 T4 2 35S 918 &7] viiol 37 Higto] 2-g5 ook
B2 g7l el 2 A9+ = cylinder BFY 0.2 Alzbs ofof &
kAl LNG7F A A== B3 &7]% Cylinder 8o 2= A 25 o] AL,
=& % AAE 8 square pipe®] Z# 9l 727 A 8715 A A Sk 3=
ez gazeelye] 7Fx7 74
FAL LNGE 2itsh7] diel W/ x #as A28 A
590 sus3042 W, el = Watgto] AAH o), o= Askme] ¥
A

ol
T TR HAHE AN EZ ) g A e &8 WA

[¥ 8.2] Specification for Tank Container

Type 40ft 20ft
Length (mm) 12,196 6,058
Dimension Breadth (mm) 2,438 2,438
Height (mm) 2,591 2,991
Empty (kg) 13,900 7,381
Weight Fluid (kg) 12,040 5,234
Gross (kg) 25,940 13,115
Internal volume (L) 29,401 12,781
Storage volume (L) 26,461 11,503
Fluid LNG

- 335 -



L 13F AAIE A

O & AFeA /e gadeelds ey dle] 870 43S
= AA 235 ZEFofok &3 FAl, LNG A7 A =58 X
FAA el AadHelde] &5S kel dod ERed HELE B oA

259 T 2dow HFe] AL 5 & 5 Ax AT o] FojH e}

O Hazidelye] v+x= A7 Wds 7= dEHE71e 9ES o= ¥4 &
=¥ EEA WA gotal bdsiAl Heshs Zed FEor vteE 7 9
o

O &dA '=aze ey GAR FAe] AR"dazA AHES & = ¥
ZA7F B34 dlo] B AT s gS Fdets 8 B 7271 IGC code,
ASME, asp7paebdaejyes BF wssts 23or dAE FdIMO.

O £5aHoAM BaAe el kAL AF87] Sate] AF A DA AA

- Stacking(A 3 A A)

- Lifting from the four top corner fitting (% £°]22]7])

- Lifting from the four bottom corner fitting (3} £ &2 7))

- External restraint(longitudinal)(Z o] ®¥&F o] F -4

- Dynamic longitudinal impact test (dynamic) (Zo]WaF WHEF2 %)

- Internal restraint (lateral)(Z&¥ W %)
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- Transverse racking test (7}=wW3gk
- Longitudinal racking test (Zo]%3k

- Walk way(X.3 = )

- ladders(Att}a])

- pressure test( 42 3)

w, ZAE ]y Zhzte] dojek

=)
=)

JE S, A v AEolu st AR e A4 9 ), craned o] &3
g 2

52 WAt 4449

Test &= W EX AN SIS Al U
stacking - 3392kN,(FE-EA 8 75 4] 1719 848kN)
AR gol &E]7]: ZEH oY AE Wl BAE 7% el A
23] dol &1
/35 N N )
Soj 28] 2R T S ol &]7]: el BEAE 7% 4 dlA AAE]
=T ol S (d, 7% Ao 2 3o wake] £33} 30
o ZIx=2 A84)
sk Zo] stERAE 7w 4o vty W Y-S AFE-S)
Zo|vkgk R-T of F&351a, g2 & 29 EEAE 7% 4 o 2RgY
Q& st dolwrdke] obE 9 JAFE S (92 T
o},
S Ul BAE 7% 4 o vtg |l FE S AMESke]
Transverse 2 wgko 2 FEit) 38 ksl AFEEAE 7w 4
racking 7F = S foE S 249 s 2 E 7
% A9 AP 150kNS] 45 2 FEL 247 e
st dl BAE 7% &9 vteH S ARESke] 7
longitudinal B Yo FHIT d5 Jhehe A BEAE 7 S0t
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[¥ 8.5] Specification for Tank Container

Type 40ft—2X} 40ft—1 =}
Length(mm) 12,192 12,196
Dimension Breadth(mm) 2,438 2,438
Height(mm) 2,591 2,591
Empty(kg) 13,620 16,500
Weight Fluid(kg) 10,852 12,040
Gross(kg) 25,402 25,940
Internal volume(L) 26,500 29,401
Storage volume(L) 23,850 26,461
Fluid LNG

x AA AZS Zd &8 22 084 Empty ¢ Fluid weight ¢ &o] =34 gross =23 2bo] IS F IS
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O @Al A9 SAHAEFAAE #HAlol WHES ol TSR(Trans Siberian
2 HS 9= TMGR(Trans Mongolian Railway), =& <
Siberian Railroad) 5 2.2 FA o] o} =1 7]do] &

S gl P U R HAlol FEGT maAN FRHHES ol TSR
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O BRAEAYT 2812 AHolyu: Y3 EF B AE XY A A Block Train,

E EAAQ) Ao Aol AAL oF 200km FAT® F Ao HE B

O Block Train°l ©]-8% = ZH Y spak(ekah)ol= 12m, 18m, 24m 2] B
12m Sharel = 40F Z1e|o]U] 170, == 20F 71d|o] 270

O 18m ¢}l = 40F 7 oy 171, 40F 170+20F 17, B+ 20F 3707} &A1 €.
24m 9F32oll= 40F A" ol 2717 g1 ¥
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[% 9.3] TSRo| & S22 44

TE2 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
TSR
=2 120,1 157,9 | 2455 | 400,9 | 406,8 | 420,5 | 620,8 | 709,6 | 730,8 | 1,238 | 1,482
=7 46 40 02 21 04 26 31 72 85 788 ,804
(TEU)
28 CCTT
[¥ 9.4] 2010-2011 TSR 4 ZF(FAEH oY ®£3)
= 2010 2011 (+,-) (+,-B%)
TSR A A 4% Z(TEU) 1,238,788 1,482,804 244,016 19.7%
TUWFE S 795,926 918,340 122,914 15.4%
AT 442,862 563,964 121,102 27.3
e 179,395 239,277 59,822 33.38%
Z=9] 231,060 279,081 48,021 20.78%
3} 4] 32,407 45,606 13,199 40.73%
28 1 CCTT
O 20129 @A gAjotolA AHE=2 tpA] TASE IJEFS A9sty Az

TGt ol =7k 9] TSRl & 8t &2 7

O #%9(2009)9] Aol oI5H, T3} AR TSRO GBEFFS £ A3t
[3E2-19]e] 2007d 7]& S=EFEFS 206200TEUCIH, UdEESFHFS
13600TEUE 715351 €. ol Admel s} FFaHEe 86% /e 57
o3 AREE L 470%0) % FAHE ke £H <

O Ath7k 20069 £910] BhE Q4 AL welsA 4P FED U F7H4
% ¥ 5 Ae

O 2007 7] gh=3}&2 MA TSR 3H&9 32%F AA AL dE3hE2 7%
g AAste Aow BAHUAS

O TSR 3t2& %2 A st erote] THFTE BAEA P} Beprns
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539, naEAUGEe A2 Aeo|U s o] 80%7h TSRIHE A TSR]
Q77t o}F & lolgli= eAloke] GO w FEAGNAE HILA 55 o]

AA st glow, efAaof AAlol M= TEH ] JEAHER2EAF Hdgor

2 ZAHoly gvrolr A oJURF 404 (A% 1,347Tm) o2 FEA Y A9
Aol Azl avkel

FEA e Fure 20000 FEH 10d7F 18% 9] AH AAS YEgua 9o
o 2010 @A 774,000TEUS A 28+ <

HAEAUFE 20019 ] U7 6M A e A g 28-S 7] Feg
om, 20109 AR AA AF AGse] 3B%E AL 22 FAFRS B

ste] ARsh Fgom Fah FEBL Adsn AL

FAES ol &t st FwEtEel dE @45 A Hivd

# TSR ol AHolY && &2 rxstEwt of 154650TEUS] HE = &

7]oll Y& TSR 3}& 43,600TEUS $H4 3t&=F 50%E ©lstd 1
=]
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[¥ 9.5] ¥4+ TSR o] 4 3= ZAHoY & AYHF
T= 2001 2002 2003 2004 2005 2006 2007
3= 2] TSR
=l 78,917 123,697 | 195,363 | 263,996 | 207,601 | 189,954 | 206,200
o]-8& 7H ol
BAEske]l TSR
TR TS 59,188 92,773 146,552 | 197,997 | 155,701 | 142,466 | 154,650
o]-§& St H oy
FAkgke] TSR
o8 o m 7 H oY 5,500 5,053 4,643 4,266 3,920 3,818 21,800
A5 FF9(2009), AlElEol FFAT o] EEFH oo B AF
(3) TSR 5% o=
O AloldlA AHER &4 FA8E FEFS A9t wamn FEAHE
P23 Wk ofye}l FYolAof F7HES] TSR o & shEae AT A 4%
A
O 20019 A 20117HA] A+ F7182 285% = 2020714 A &3F s a v &
Golrlol Zrbsrel FELFL A% F4E A0R «4H
[¥ 96] TSR 7 5% F7}
T2 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
B | 120 158 246 401 407 421 621 710 731 1,239 | 1,481
A2 1 CCTT09¢ dleolejE m&H o] Drewrye TSR B%5 % Z714S 2 &)
[ 9.7 TSR 5% o=
T= 2012 2013 2014 | 2015 2016 | 2017 2018 | 2019 | 2020
B2 | 120,146 | 157,940 | 245502 | 400921 | 406,804 | 420526 | 620,831 | 709,672 | 730,385
CAGR(AH T 5718)=285% A&
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[E 9.9] W@} A o}=SF IR Fo]
(9] : TEU)

2009 2010 2011(01| &)

ol
=

o2
0ok

s | A | Uy | s | A | oy | 8% | A

01 8,573 81564 | 16,727 | 11,139 | 12,103 | 23,242 | 14474 | 17963 | 32,295

02 | 8235 | 8536 | 16,771 | 11,352 | 13,163 | 24516 | 15649 | 20298 | 358336

03 9,756 9,075 | 18,830 | 13,572 | 14,641 | 28,213 | 18880 | 23,621 | 42,269

04 8,358 9,636 | 17994 | 12,118 | 17,075 | 29193 | 17571 | 30,256 | 47,363

05 9941 | 10,127 | 20,068 | 14,931 | 20,962 | 35893 | 22,425 | 43389 | 64,197

06 9,281 | 11,486 | 20,767 | 13,868 | 22,802 | 36,670 | 20,723 | 45263 | 64,750

07 9,146 | 10,746 | 19,892 | 17998 | 23,183 | 41,180 | 35416 | 50,011 | 85251

08 9979 | 12,817 | 22,796 | 16,948 | 25,697 | 42,645 | 28,783 | 51,520 | 79,776

09 9,611 | 13,260 | 22,871 | 16,855 | 24,243 | 41,098 | 29,559 | 44,323 | 733852

10 | 11,077 | 15074 | 26,151 | 1850 | 23487 | 42,137 | 31,402 | 36594 | 67,896

11 9,242 | 12,7792 | 22,034 | 19,086 | 24,669 | 43,755 | 39415 | 47575 | 86,890

12 ] 11,296 | 13,062 | 24,357 | 17,159 | 18488 | 35647 | 26066 | 26,168 | 52,170

A | 114,492 | 134,764 | 249,256 | 183,676 | 240,512 | 424,188 | 294,665 | 429,238 | 721,389

A& 0 SP-IDC (119 %= B5 %2 09, 108 S7H&= <=3

O ¢elutetel Ao FEIRE AA= 2 T A 80% J=5 TSR &5
o Wi, 20099 199,404TEU, 2010 339,350TEU, 2011 577511 TEU =

o
o

AL =2 5] oloAAL A& GoRE FTYoprol I7hEo] AANE 5

2= AL sold Aew 44
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[® 9.10] &=79] TSR €4¥ =& %
(¥¢] : TEU)

2009 2010 2011(01|&)

[e]]
=

o2
o

g A 2l &8 Al 2 X A

01 6,858 6,523 | 13,381 8,91 6,523 | 18593 | 11597 | 14,371 | 25836

02 6,588 6,828 | 13,416 | 9,081 6,828 | 19612 | 12519 | 16239 | 28,669

03 7,804 7259 | 15064 | 10,857 | 7,259 | 22,570 | 15104 | 18,897 | 33,815

04 6,686 7,708 | 14,394 | 9,694 7,708 | 23,354 | 14,057 | 24204 | 37,890

05 7,952 8,101 16,054 | 11,944 | 8101 | 28,714 | 17940 | 34,711 | 51,357

06 7,424 9,189 | 16,613 | 11,094 | 9,189 | 29,335 | 16578 | 36,210 | 51,800

07 7,316 8596 | 15913 | 14,398 | 8596 | 32,944 | 28333 | 40,009 | 68200

08 7983 | 10,253 | 18,236 | 13,558 | 10,253 | 34,115 | 23026 | 41216 | 63,820

09 76838 | 10,608 | 18,296 | 13434 | 10,608 | 32,878 | 23,647 | 35459 | 59,082

10 8,861 12,059 | 20,920 | 14,920 | 12,059 | 33,709 | 25122 | 29,275 | 54,317

11 7393 | 10,233 | 17,626 | 15268 | 10,233 | 35,004 | 31,523 | 38,060 | 69,512

12 9,036 | 10,449 | 19485 | 13,727 | 10,449 | 28517 | 20,853 | 20,935 | 41,736

A | 91,593 | 107,811 | 199,404 | 146,940 | 107,811 | 339,350 | 235,732 | 343,390 | 577,511

A5 0 SP-IDC (-elubet @ukath e Ajof SE@te] 25 T 80%E TSR £5Fo 53
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[# 9.11] SAAH Y AL

(9] : TEU)
2009 2010 2011(cfl )

: A | mY | A | U | s | A | Ay | B | A
aab | 6723 | 6676 | 13300 | 8997 | 6676 | 19103 | 12049 | 15305 | 27239
Sa5 | 704 | 8587 | 15692 | 1722 | 8587 | 27377 | 19654 | 28998 | 48321

gaarel | 381 | 1911 | 2202 | 2726 | 1911 | 4637 | 9605 | 13693 | 21,069

SA S

309641 -84 114 573 6338 318 573 1391 2,282 | 4,108 | 6321

1)

FAAAE

10% A8l 38 191 229 273 191 464 761 1,369 2,107

F2)

F) F

F2) &

O

AAd ol 7t ol o
AAE oy 7HAe] o

gk e ol o] 1.3w] <
Ak ol o] 151 <
A AEolH ] o F8E8 =&357] A3l TSR =% T 1299 Hd=+
Tt 3ENE 12977 8 it EE ] ApolE dAofeidlaL, o] 2 T =
Adleld 7h4 o] dubidolH o] 1.3 8% 30% =] Aol 442
Ao g 7t oH, 15ud A= 10% Ao Aol 449 + ds A2

2 7Hgeksl=

20113 AAESH 577511TEU ol A zigely 7pAo] 1.3wd 49
6,321TEU, 7}Z 0] 158 2% 2107TEUR UEyom o] H &S Fo o=
o o] &3tA &

TSR &3 B% % 3 2015, 20201 &5 o 201139 A A oY o4 2
v &S Hgshd, FHAElY AFE 30% A& A 20154 14,722TEU, 2020
51,723TEU, ZA A" o]y A& 10% #H& A 2015 4,907TEU, 2020
17241TEUR Jhebd
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[ 9.12] 2 X AHY F8 9=

(9] : TEU)
2 2015 2020
22 A AFE 30% A& A 14,722 1) 51,723 1)
FAA ALE 10% A& Al 4907 F2) 17241 2)

1) [3#2.1.3]19] 20152020 o &&5 2l [#2.2.3]9] 20119 H]&(0.010945%) % &
F2) [¥2.1.3]9] 20152020 &&=l [#2.2.3]2 2011 H]£(0.003648%) # &

[¢]

4 =e ol SUtsta Jleme SxPHY AT Al Ad

O TSR9 A

[e)
=
TSR 253 S7H8 Ao Bad

R

2. AAZA BEA

7k TSR &3 7o wm& 24 =4

O TSRY T4 Eaant2 iy EgyRAEA7HA 9288km=E, 242+
o 7= of7tH AR E2A (R A1 7] A 1,813km)/ =X A H] 2 4~ =(3 335km)/=
R 22 0k 2 22 F(4,098km)/EFo] Al E(4,516km)/©] 2T = 2.(5,185km)/ & @51
(5,642km)/ = EH6,199km)/ 3} 8} = Z ~ F (8 521km) ¢ Qom m2Fu}l o] &

AaA = FrHdor o)FHa U=
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= B 2T/ET

AAp A F

Az 5 15-21°C/40-50%

R

Pt 5-10C/40%°] 3

el g T %= 40-50% SHAA FHUE 2% 20T, ¥% 50% 1A
5 %) & 1-35% 9=

A5 SAA DA

[£ 9.14] AA 71& =4

B = 55 A 718 MAE 7|
g o] ¢ Ak &5 Ao} Ak Aeoj ol Aot
A7]¢F A TAS T <A T
CSCf el o st . o
ShAdA 9= ISO 1496/2 71=3%& St AgFdS 28
ZAH ol v 27
el 84 64m’ 74.4m
(ISO 1496/2)
&S Max. 51 W/ K 4116 W/ K
e olYy European Degree of
RE3-5YR
] -2 4 Rusting standards
e ol e .
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3. AdHlely A B A=

7ho AR A R EEd Ha

lu

O ¥4 ®H2E : 300/600/1,200A] 7t
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O M ==d =AY &8xde 1Leste] tha9 Heating Al=%ls el

O A#E BYOo AHgatel 2EE fA5H: Axdos Eddet AH ol

O Heaterd] ¢ B2 €& 5% 4 &5 3+ High Output(HO)E] wi7] &

[Z29 9.6] =X AHo°]Y Heating A4

[¥ 9.15] = A AH°]Y Heating Al2=® AL

ok = 37apm, 12V DC

= 21kg(A == A9

a8 Diesel
Cooling System Capacity 441

[ 9.16] =X #AH o] Heating A 2% Heating Capacity

Engine Speed Btu/A| 2t Watts RPM
High 50,000 14,650 2,950
Low 10,000 2,930 1,550
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9 8 7 6

- Engine speed High 715 0.55gal/A] 7t

(4) 48 A8

- 0.55gal/A 7t x 24A17F x 15days = 198gal/15days
(B) A5 Av|Fdd e dad AA

- 198gal = 749511533.2 mm3 = 749.5L

6) 2o A=A vy AA
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- ¢F 750 mm3
(7) d5"ae] g Ao mE AdA5"®A SIZE

- 1290mm x 1500mm x 404mm
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A A A2

[Z¥ 9.11] SAAE Y A AF A2

O = 7o e}

[e]
Z

At st B WE Aoy ek AR mlal e ta

[£ 9.17] SA AH Y AgH

AL 2 =X ZH oL oldt st5 Zg|o|Y W= Agoly
Tare
4 3,3 4,60
Weight(kg) 00 00 600
oA 5
(m) 11,966x2,332x2,666 12,032x2,352x2,696 11,588x%2,286x2,544
mm
M5 25
H?(T ) 1 2,332x2,587 2,340x2,585 2,294 x2 587
mm
-84 74.4 76.4 67.4
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HH S A (Wood) 9 ¥ <€ Al (Rigid Polyurethane Foam), 2|7 A

Air Cutlet
—

] Thermal ]
Density o Heat Capacity
[kg/m~3] [WC?T’]‘EUS'F‘(EV” [J kg™-1 K =11
Wood 720 0.16 1400
Steel 7854 60.5 434
Rigid Polyurethane foam 30 0.025 1500

- 441 -



Y. 7z 84 24

!

@) £ 60lkm/h]E #&

154

3}

Apx
H

o

o
oft

she 9% B719) &

O 7] &%: 40 [°C]

)

O Heater &% %71 : Low &7 A&

[¥ 9.19] 7+Z84 =4

Heater Heater Heater Heater
EE 5 EE 2 ON Off
(m/s) (t) (c) ()
LOW 11 75 0 5
High 23 95 0 5

A& Software : ANSYS CFX 145
YRR K-e dFEd

)

Hl

Interface model: Solid+Fluid interface(Fluid + Solid 7+2] G & 4]
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