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Summary

I. Title

Planning Research Project on Inspection System using Gamma-ray Image

for Cargo Container
IT. Research Objectives

The objectives of this research project are to analyze planning research
report and develop strategies and technology road maps for this project
to succeed. Economical, technical and political validities of the project are

also evaluated in this research.

M. Research Contents

Main contents of this research are as follows :
1. Analysis of inspection system for cargo container and security
assurance market and research strategy
Vision of the research project and action plans
General programs and core technology programs

Research budget and organization

gr ok W

Requests for proposal(RFP) of general
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O A7Fx =9 dfA} & (Maritime and Port Authority of Singapore)¥} 7 7}3
2 gukFA(Port of Singapore Authority @ PSA)&= StEZH oY HebA NS ¢35
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- PSA Group 1 : Vessel cannot berth alongside
- PSA Group 2 : Direct loading & discharging
- PSA Group 3 : Can be stored in port areas
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 containers

MOREK than 4,500 containers

scanner,
tkhl mmi, ruhn and

Car-

In ion em, the

1g-million  scanner, se-
qa{nd 1o enbanos u\unly

akew about a minate (o scan &
nm con)

Cmmluon that are wus-
or !ﬂngll will be check-
el !.'iwd‘ u"wﬁ‘":..m it their
munlhfby pﬂldﬂml:.

mabile
unit mﬁmnﬂdhd at the
Imnlml in F»w Panjang.
mald the spokesm

i PAOTOS, it
to enhance security round the clock, the Vehicle and Cango Inspection System wis set up at Tanjo
in ]' hruary. An official at the scanning station (left) mans the system us nvehicle drives through the sounner (right).
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g=uo | WCO2| SAFE Framework (2005.08)
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- 2HE SREC 4F0F ME (ZXXNEEH), SEES 29
(AEO : Authorized Economic Operator) & S01H
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JHIRE - 2AH0IH &X SI& X (e-Seal)
- AHO0IH 32 =X &84d
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(2) Inspection System Analysis

1) Mobile Type Working flow
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2) Gantry work flow

b. Working flow : 2t 2 %13 Working flows %53l issue®t A|AE S 1o}
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3) Portal work flow

No. 2
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No. 1
shielding door
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4) Fixed work flow
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5) Portable Type work flow

a. Work Flow ( Hand Type Portable Inspection System)
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b. Work Flow (Auto Type Portable Inspection System)
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Model

Saic_ RTR-4 (Hand)

Saic_MR-1383(Auto)
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(2) Inspection System Analysis - Insight Table

1) Mobile Type insight
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(3) Gantry & Portal & Fixed Type

1) Insight Table
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(4) Portable Type

1) Insight Table
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T 1}3d= 22 & A= 421 & Al
1A 5 3 A 600,000 || 2,885,790 394,610 2,119,600 6,000,000
=g
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ey N=gs 1IEE 2XE &= 3xEE AREE A a1k
LI 2| 60,000 || 117,200 110,800 || 120,000 408,000 | 7%
|
R EE T - - - - - -
A 2 60,000 || 117,200 110,800 || 120,000 408,000 | 7%
IR
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oRT |\
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s
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gl(; N2g= IEE || 2XEE 3xE= AXE = 3 HIE
(=]
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HI S= 130,000 316,000 341,000 341,000 1,128,000 19%
-0
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2= 4,000 28,000 32,000 36,000 100,000 2%
HI
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FAS HTJHE 30,000 210,000 224,000 252,000 716,000 12%
EAN | 530,000 || 1,245,000 1,287,000 || 1,346,000 4,408,000 73%
51 2HE Al 20,000 70,000 80,000 80,000 250,000 4%
Pl
=
Hl EA: | 20,000 80,000 80,000 90,000 250,000 4%
g A 600,000 || 1,600,000 1,600,000 || 1,800,000 5,000,000 100%
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412 e A TR F4
7h A A

(1) =F EdAF e A A%

Y s 1147)
S Aol 5E AnE Y9 2R AN £l RAeE BRuc 4n A

<" = o]
— = [¢) =

(2) AHY =FF A%

O MA ZHoY EF% FF2 AFHF9 oz A& F7F FAe 9lon,
2008 2B 20103 7bA] B FE 973% S A3t 2012 79,170 TEU, 20154
104598 TEU, 20204 166,392 TEU®] &5 &o] o Atd.

% 4-6. AAl AHOIY g&E EsdF AW
(&9 - A TEU)

= 2008 2009 2010 2011 2012 2013 2014 2015
=3¢ 54,610 60,164 65,753 72,150 79,170 86,872 95,324 | 104,598

7= 2016 2017 2018 2019 2020 2021 2022 2023
=i 114,775 | 125941 | 138,194 | 151,639 | 166,392 | 182,580 | 200,344 | 219,835

o
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=] : Annual Container Market Review and Forecast(2007\d 9€¢)

ol
=

(3) AA AHooIY &E AM7] Al 2

A%
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R o Supply Chain Security)©] A
Helo] AgAQl Is]=l vl
AE gy 7HA] AR ZAES &

o4l Aol B2 A7) A

=

H
s

= TATHeE 5%
ek & v E =
o] A3l 5, 100% 7 A Al
o7} ¢dd

=
=
7] °
o] i

o

=z}

o

T

e

# 4-7. AA AEeld 3}

A7) AN TR DAY

(&9l + ATEU, %, ™)
== 2012 2013 2014 2015 2016 2017
=3¢ 79,170 86,872 95,324 104,598 14,775 125,941
ZAH|IE 10.0% 20.0% 40.0% 60.0% 80.0% 100.0%
SN 7,917 17,374 38,130 62,759 91,820 125,941
ZeA 27 60 131 215 314 431
AlrAR 32 71 84 100 17
ANERE(AR) 1,619 3,554 4,217 4,976 5,843
= 2018 2019 2020 2021 2022 2023
=g 138,194 151,639 166,392 182,580 200,344 219,835
ZAd|IE 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
M= 138,194 151,639 166,392 182,580 200,344 219,835
ZeAH 473 519 570 625 686 753
AlAe 42 46 51 55 61 67
ANERZ(2AR) 2,098 2,302 2,526 2,772 3,042 3,338

« ZA"oly AAY] HeEls2 = 50TEU/MH, 1Y 16413 7 71+
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U WA A8
(1) = <94 AeEY =5 F

O =E}IFFT= 2012d A= ke HHY &=
80% <73k 2330 TEUR Al &3t A+, o= 9ul
B}t 1759 TEUY @2 gfiolw, tiejojzle] Eahid o] wa A
A= = stal, SAs}=ES A5 FAste] €8+ 4WTEU old<= ¥ Adsltt

= AlF 4.

R

offt
ol
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il
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L
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gurds b ww, S ddeld BEde] TB%E AXsn g Bag
vl 829 F7hE 1LT50WTEUS BER W £E98%y 3458 5
& 717 911WH9H TEU(4.8%) 9k 82277 TEU(11.9%) 4.

K
i
offl
oft

o

O F&dgte2 o i =5 71 Fol & aLyste] AAsden, A
= 2uAdE f5os #F gt FEEY, AE= (S, A=, ASEAN)S] A
7F ololAar glol HAd tiv] 56% F7kek 1 4119RHTEURE d 44

O A= kel 20129 1+7] HHOY S5 %S dd 7] tv] 69% S7kgk 539
TH000TEUE 7153 el es FEd3kEo] 32605000TEUR 1.5% <73l o
A stEo] 2009 TEUR 165% Wold. A<tsiEx 129H6000TEUE 7] &, 14.2%
o oz FJAE. 20129 3¥Y & G BEF S AEHH A FHE A Ty

of o] Atal 22 & el 35% S 195R9000TEUS HeEbH A <o 4

1,263RFTEU® ©ol& Aoz st T3k A<k AdolyEsaFe 20159 5FH 2020
W7k At 11.3% S7HeS 71580 1759 1L000TEUS 71538 Jos o 53
a9 20209 V1 T8 g9 fdH oY s s S FAbkdo] 2235% 41 TEU, #

&2 540%F 5HTEU, A3 4277 TEU, #9313 1605 23 TEU, 24t
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AL

p=

gto 727 OHTEUR S71E Aoz Ayd.
F 4-8. 3 AdHoY E5#H AW
(2] )
- 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
PShl 17,927 | 16,341 | 19,369 | 21,551 | 23,200 | 24,868 | 26,557 | 28,380
2ol Sk | 11,605 | 10,369 | 12,350 | 13,359 | 14,112 | 14,819 | 15562 | 16,342
CAGR 5.01%
o S | 618 | 5719 | 6641 | 7.720 | 8649 | 9405 | 10227 | 11,121
CAGR 8.74%
o == 135 253 378 473 539 644 769 918
CAGR 19.41%"
= 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023
H 30,349 | 32,479 | 34,785 | 37,286 | 40,003 | 42,959 | 46,181 | 49,698
2ol S | 17,161 | 18,021 | 18924 | 19,872 | 20,868 | 21,913 | 23,012 | 24,165
CAGR 5.01%
- S2k | 12,093 | 13,150 | 14,299 | 15549 | 16,907 | 18,385 | 19,992 | 21,739
CAGR
oioiziz == 1,0 | 1,309 | 1,563 | 1,866 | 2,228 | 2,661 | 3177 | 3,7%
CAGR
F 01 AT TS 41.36%0l AN dAHor suiete] HE 3d TES A
I ey
=2 AEINSF
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(2) =W AEHY &= A47 AF 72 R A%

3 4-9. = Aoy stE AMY] A R 9 A
(&9 @ ITEU, %, o)

=r 2012 2013 2014 2015 2016 2017
ssu 14,112 14,819 15,562 16,342 17,161 18,021
AN 10.0% 20.0% 40.0% 60.0% 80.0% 100.0%
Arze 1,411 2,964 6,225 9,805 13,728 18,021
LRR| 5 10 21 34 47 62
ARAQ 5 11 12 13 15
NERD(R) 266 558 613 672 735
= 2018 2019 2020 2021 2022 2023
ssu 18,924 19,872 20,868 21,913 23,012 24,165
AN 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Az 18,924 19,872 20,868 21,913 23,012 24,165
LRA| 65 68 71 75 79 83
ARAQ 3 3 3 4 4 4
NERD(R) 155 162 171 179 188 197
« A"oly HA7] A58 = 50TEU/H, 19 16417 2y 71+
« ZA"l ol HA 7] w7} @ 509/l
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413 H& % #H

x

7boHlE =4
(1) R&D A= A ¥
O & A9 R&D FA= 20129720159 7F 307509 94 & 1509 o= o4

3% 4-10. R&D A= A9

2012 2013 2014 2015 2016 2017
IHEE | 2xEE | 3RHEE | 4AXEE | BAEE | 6XEE
AN 30 30 40 50 - - 150

m
in
xd

(2) 283 v&

O &3t Hl-&2 2014972016 ZF 1091, 1099 3094 & 50 o= o4

¥ 4-11. 83 v)&

e 2012 2013 2014 2015 2016 2017 5
— 1XH3E 2AE 3AEE A= SAEE BAE T
aZHIE - - 10 10 30 - 50

g, A7 6] 54

O 2 AA EHcM= AdTd A 7Ide dAste] v 2ol o A%
S S
=

- FY o] ANAAFEE 20179 30% A A7) 70% ZxE >
- 9 AlFe AS, 20179 7.0%1 4 2024 30.0%7FA A
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® 4-12. Aol g8 P A 2 ARE A
T
T IXHEE [ 2XEE | BXEE | 4XEE | 5XUEE | 6XREE | 7XHE & | 8XHE
20179 | 20184 | 20195 | 20204 | 20214 | 20221 | 20234 | 2024
ANZRD(t)| 5843 | 2,098 | 2,302 | 2,526 | 2,772 | 3,042 | 3,338 | 3,662
MO A=ERE(%) | 7.0% | 10.0% | 13.0% | 15.0% | 20.0% | 25.0% | 30.0% | 30.0%
(=2 22U+
W T 117 42 46 51 55 61 67 73
+ESH(YA) 409 210 299 379 554 760 1,001 1,099
ANEA2(AE) 735 155 162 171 179 188 197 207
e MNEBERE(%)| 30.0% | 40.0% | 50.0% | 60.0% | 70.0% | 70.0% | 70.0% | 70.0%
am| e
) 15 3 3 3 4 4 4 4
LS HE(?)| 220 62 81 102 | 125 | 132 | 138 | 145
O ¢ AHelY st& AX7] A R Afs Aol 7xete], H747bA WS Al
sty w2
- §7b7bA] o) = Ak« RIE7EA$(65.3%) * R&D71 O E(28.1%)
E 4-13. #7EA W) 33
EE =)
ST B =5
o= IEE | 2XHAE | BRIEE | 4XEE | SIHAE | 6RIEE | 7RHEE | BXHAT
20174 | 20184 | 20194 | 2020 | 20214 | 20224 | 2023 | 2024
=EFIPI 75 38 55 70 102 140 184 202
LH==SILLX 40 11 15 19 23 24 25 27
SUPINET| 116 50 70 88 125 164 209 228
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414 AAY 4 A3
7} g-RY FF

F77EAl deje] dAZEA = 21859 er FA L, Hgo dAVA= 1361

E 4-14. W& %

DDIIE HIE -

2 ooy ooz | 22 | o HIg = =pol ;m

B R . I =] I

20124 - - - - 30.0 30.0 | -30.0 | -30.0
20134 - - - - 30.0 28.4 —-30.0 -28.4
20144 - - - - 50.0 44.9 -50.0 -44.9
20154 - - - - 60.0 511 | -60.0 | -51.1
20164 - - - - 30.0 24.2 -30.0 -24.2
20174 50.2 - 50.2 38.4 - - 50.2 38.4
20184 21.7 21.7 16.7 - - 21.7 16.7
20194 19.3 11.1 30.4 20.9 - - 30.4 20.9
20204 29.8 8.6 38.4 25.0 - - 38.4 25.0
2021 ¢ 47.5 6.7 54.2 33.5 - - 54.2 335
20224 66.0 5.2 71.2 4.7 - - 71.2 4.7
20234 86.9 4.1 90.9 50.5 - - 90.9 50.5
20244 96.1 3.2 99.3 52.2 - - 99.3 52.2
Al 410.4 50.0 460.4 279.3 200.0 178.7 260.4 100.6

F1 20249 ¥ AT ATFF. AAAY JFAS 2012400 HETAAS
o A8 Folg

=2
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60
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n

AAY B AE

O

2 A F@AZEA(NPV)2 100691 €22 NPV7ZE 0Bt A AAIAde] A=
o7 wriyg,

pord

O £ #Ale] URFIL&(IRR)S 125%= 2 ZAAgEA e A&3 Ahsld d9§

5.5% Wt A AlxtE ol Aol A= Aew ddd

O E #}A1¢ #J-u]§ B L (BCR)S 156% BCRo] 11Xt AX AAIAol g A
o= oy
* 4-15. BAE AR TH
(&9l o, %)
=g mol-H|g ZHA XIE
base mol HI2 NPV IRR(%) BCR(HH)
Line 279.3 178.7 100.6 12.5% 1.56
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279.3
178.7
100.6
HIZ =He

- 39 AIEArETE 30% S7FElW NPV7ZE 10069 9ol Al 16869 9o = F7hE I,
IRR#} BCReol Z+7} 125%, 156014 16.1%, 1942 S¥+= Aox yeval 9+

- A A R 30% ZAEW NPVZE 10069 QoA 3279 d oz 7Fawm,
IRR¥} BCR%E Z+7F 125%, 1569014 8.1%, 1.182 Fojtx= Ao =2 ey

2 e w3} Ue 73Ad A%
(e Alv] Q) NPV IRR BCR
30% Z Al 32.7 8.1% 1.18
AR TR Base Line 100.6 12.5% 1.56
30% S ItA 168.6 16.1% 1.94
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g, YA TR W8E

O Ul AgTEe] WEel wal B Ao A4S 2 Wsen Jdovw A%
TR Age] g2 gazvl 2m, AF SR we B g A4 2A =
2 Aow ey 9e

- Y A FTFEZF 30% =7FEW NPVZE 10069 AolA 1160992 715 o,
IRR¥} BCRo] Z+7F 125%, 15690141 135%, 1652 SFUHE= Ao 2 Yelhva oS
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2. Mobiile type
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Mobile Type- Detecter {1 =22 EHS5}7|
2|3t Cover (Convertible Type)
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3. Portable Type
(1) Ax € 4

One Carry package system
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