ok T 3
=0
3 lr_h .A_____ K ﬂh
m k 0
- %o M y
. OH ~ S 3 i 4
| 4 . b
. L |
Ul o P Tl
; £ 2 B 10
& u B
S :
°f o Bl
= 8l =
- - Iy
o Io il
& o K
B
U O RIS S5 MO
i o MU EHORTATR RN
38 BIR) TLIUFUI OHB0 - FIAT B IR JOOW WHOHAT S

W [ W o



oH

Ml

34 2HE @

ol

‘&7

B oy 2 FAE 30kmeoldHE ]

ZH

07. 27. ~ 2018. 07. 26.) #HA <

: 2015.

L3(AFANE 713

g4

= 35

A 1052 A

10.

10.

2018.

T
25
£

%

_.m.O
o
B

)
N

FoRALR -

B

)

e

F o gy




A oA 2016.07.27
kvl 78 ]ﬁ_‘ -_7}~5_:]1}1\l g__ﬂ—r%:_l_ //:—
A EE s IZIESAER s o 0180726 I o/
FAra FEXE7EZ2AATAY
ATAIE
AR
LA zlslA FAd 3} o 94 AL =
lj].ﬂ—?ﬂ]‘:g \_}ﬂiégl'_l T2 E ‘ﬂi, UH% = 1_07—131 30km°] =] O]o
oA A4 71& A
A 33} 7] A HAEWS &9 %8 2 247 2AEd
i A 316,000% £
e % 84 . SN
) o e A 71 A4
7ol W 49 o
o 7} ¥k n) AR 9 HY
A7 4 9B 4 . -
. o 2 #: 316,000% €
AT AL =} & 724 5 75000314
A7/ Fi8Y e e
o] WE 4% F Qvgwe | T o
RO 24
AT 4 91 49 A 7510004 2
y . je} R Al
o271 2 o] Rt Kol ) o Ay d )
AF71HE 2 oY ried 20y 7) o] o]
and: BT Aokt A A A E
ZATEAT  FU=E A= A7) B
9etel g ATV 8 A7l 2}
2.9f oA w4 73

OO0 00O0O0

O
O
O

(3 4

OO0 00O0O0

(2) 8% HxEHE=E ¥
2

(1) 75 224
1=
X

=

Az g7y 2 A7) B GAR BITE AAY)
ARTA Q2 3

ARAE AFA2E A D ATE 2

ARTAE A7AL 2094 27 4 A= (¥ A=R D)

HAEHE S
HAEHWE A=

HAEHZ= 2

47 Fu g s

@ A el AoEA R Vs AAG Bt

o] =i % 3, 7lerA 24

Fo MErle $EIY R 2EAF

-9 AR ARV 94 vEYA +F

AFAAL AL 483 dFrS 2 e =4

Fo Mdre 48358 A% deri=dE B vl=old AHE 4

_T!_
A
=

£ e

,I,



O AFE FZEA
- ARSA g7 2 drge] #AA GAR Eer 9AAY)
- ARIAA 247Ee dHHES AT HAEWS AAWS dESH
- ARGAE AFNEe g 2 AT E 2A
- ARFAE A7d FAE 33 2 =@ (€Y JEED)
- ATk AAFE S AEF A4 2 AR AE e
- ARFGA AG-AEH AoaE
O @F HA2EWE 29 F /&A1Y
AT - H2EHE 2348 AE 9 19z
LR R - H2EdH=E ASEYUEHY #8 2 08 33
- HAEWE AF49 7149 (A4, dole &4 )
O d7d A TE L ALEs
- ATH AN e AFREAM E Ve FAAL Hot
- 39 gedr 3 g3, 7le7]1A 24
- T8 ARE FREY 2 ZYAF
- TUl-9) ARk AEV AUF UEHA &
- ARGAE AFNE dgs AFFE 2 g 2F
- e NErE AEEE 9% d9riedEdE 2 7lEold AHgs 4
b A4 g 24849
O ARFAA 247E9 AFHES AT H2ENE JANS A= &9
- 14 R} 24 F AN MdE EAHE T8VEY =AE 25§ oEUeS H
2EWE A AF3E7] 9% A= o9
O AFIA 874 £ Ad729 14 GAF 2335 dAAY)
EﬂéEHﬂE AFE 93 3R BEYFE #E Jho) =g A4
- 3A% B8 FE RFP 24 A4
- 3AF EYFTEE AT AMd 234 Z 339
C AFIGAE AF7Ly 8 2 A7ulE, A7 23
AAE FUHE7E S AEIAA dTHE 23 (KAIA 9
- AFUE 23 2 AFFHAA ¥F S uE dFNEE 23 (KAIA §9)
of - 7] ek A 3} - H2EHZ 438 9% A7 24 (@S +28 F7] ZYUHE)
O ARGAE AL FAWE 44 2 A=dg, AAH7}
- 97 AERT
- A7 AAFIE, U dEF AEd 74 2 AEVF AEF Y
- ARIA F98 439
O AFIA BAP-AFH dHEe
- T EXFTHE) T AEKAIA)ANA Al e BEE dH4AEE o
AXA XA L AA-AHFH EFd AHS BUEHY S ARaAe A 244
EE FAAsty Fg F R gig gAge] £ FF =AY AT
U, 8% H2Ed= 29 2 7[&X 49
C HAEHWE FHA49 HE 2 d8gdg

,II,



O

HAEME FRX, $348 9 #3714 ds7tE 8¢ A
HAEHE d348 i 444 8ddst 7]
HAEME @3 9%t =8 2 e384 4 +=5
AEAES B HAEWE 3043 P 9 B
HAEME AFEYEHY &2 2 A8 24

>} ] a

Aot A&

on @gEE 2 Ao AAEAHGE AAsel ALE
HEEHE 4343 71$A49 (AR, dold 24 )
FHE 2872 o 2% ABAGAY AR

A% x4

FAE o574 23U AquelH A

71 AL F7t
T A AdAT ALE AH
:.—'1—1,]]9,] ”3]—)‘1:”-?__1‘ 1:-.1 E‘Lﬁx ]%7]}\]. 7(1—)\-1
TASt=d3] HFE 37, sUsted s HFE 470
= A st&A(SCH 14, W st&x] 21

Fo Ve FEIY H ‘jfﬂﬂlﬂ

A A el A 7R H—J?ﬂ

rie
re

_(

zniimimig
ré.ijg-lEHﬂHﬂﬂH?Hﬂ
" e
ofp
N
i)
ofh T
M
2
>
G i
S
r‘lEmo
i
&

™

%
TAEF AT I HES=Z 75 ¢ 7
A=A d7)e DEME W&
2016 WODCON XXI %7}
FolE&FAF A TFFAA G AAA T AFFE A W
WEDA Dredging Summit & Expo 2017 37
ASGT 2018 #7F & HlEY AdFA @4 Wi
A AR A7 7S JE3 AF4F 2 e =
A7 34 dFAE)] FHE 287 H
3 T4 FEoZ AAs 3EZE 2 dYY]
THE 87l 4 FAHE 15§

T8 HE7e 2838 AT 7leold A gs F3

A s S

)
& M

4

-

9 7leold §F (FlwoldS 1% LOD
Z 1 o

3
olF7e H&3%

=494

(2018 8¢ @A A& F)

AEAAYL 717287 &9 73

240}

(578 ol

z4 w3 %

Ahel 5}

- 1I -



SUMMARY

O General management of research team
Purpose & O Test bed operation and technical support
Contents
O Promotion and commercialization of research results
O General management of research team
- Composition of detailed task team
- Establishment of test bed linkage strategy for application of each
element technology
- Assignment of R&D expenses and adjustment of research contents
- Inspection and progress management of detailed R&D promotion
- Self-evaluation of the research team, expert organization of domestic
and international experts
- Qualitative and quantitative performance management
O Test bed operation and technical support
Result - Review and manage progress of test bed promotion plan
esuits - Technical support for field test
O Promotion and commercialization of research results

Performance evaluation of the research project and economic evaluation
of technology

Domestic and international conferences

Promotion video and model production of major development technology
Establishment of human network for experts in domestic and overseas
dredging field

Promotion of foreign technology cooperation and technology transfer
commercialization for practical development of major development
technology

Kevwords

dredging reclamation transfer commercialization | Management
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FAFEE | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
ALEY A | 138664 | 147,183 | 158,007 | 81,470 | 171,400 | 110,131 | 179,593 | 276,718 | 82,153 | 94,217
Al | 91988 | 84,139 | 120,373 | 137,382 | 105,329 | 107,516 | 66371 | 140696 | 135,739 | 284,266
o 733 A
ANAFAA | 16178 | 21,056 | 15117 | 44452 | 21,113 | 32,372 | 40018 | 13544 | 10918 | 32,416
BTG A
o] 4 g A
2439 A 518 1,165
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AR R

FARE

ZAGE 22,562
AgEE 192 4385 | 2112 502 423

AT s 8881 | 18534 | 13,302 | 28430 | 22018 | 34,160 | 15374 | 12502 | 18,837 | 20,682
AEE 5266 | 10529 | 75352
ANGE 5305 | 57,333 | 81,867
AF=

A 290,055 | 302,841 | 325,838 | 304,634 | 329,188 | 323,008 | 346,663 | 499,044 | 329,280 | 643,356
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<E 221 &M Jlegd A3 53H =9 - Backhoe, Grap, Dipper Dredger>

1 Roval Boskalis Westminster (Netherlands) 119
2 Great Lakes Dredge & Dock (USA) 6%
3 CHEC(China) 2%
4 Jan de Nul NV (Belgium) 4%
4 DEME NV (Belgium) 4%
4 Van Oord NV (Netherlands) 4%
7 GIE Dragages - Ports 3%
7 Weeks Marine Inc (USA) 3%
9 Inai Kiara (Malaysia) 2%
9 UDL Marine Assets 2%
& of global capacity - top 10 44%
<I 222 4 7|9 AMS s3 T2 - Cutter Suction Dredgers>
1 Royal Boskalis Westminster (Netherlands) 8%
2 CHEC(China) 7%
3 Van Oord NV (Netherlands) 6%
3 DEME NV (Belgium) 6%
3 Jan de Nul NV (Belgium) 6%
6 Great Lakes Dredge & Dock (USA) 5%
6 National Marine Dredging Company (UAE) 5%
8 Suez Canal Authority (Egvpt) 49
8 Penta Ocean Construction (Japan) 4%
# Mike Hooks Inc (USA) 3%
& of global capacity - top 10 20%

<E 223 £d 7[2d¥ A

OH
olr

2 % - Trailing Suction Hopper Dreders>

1 CHEC(China) 14%
2 Van Oord NV (Netherlands) 11%
3 Jan de Nul NV (Belgium) 9%
3 Roval Boskalis Westminster (Netherlands) 9%
3 DEME NV (Belgium) 9%
6 Dredging Corporation of India (India) 3%
7 Indonesian State 2%
7 Hyundai E&C (Korea) 2%
7 Inai Kiara (Malavsia) 2%
7 Great Lakes Dredge & Dock (USA) 2%
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@ AA AW BH AR 5T - A AsA 59 e g Fwhe vy

(9] Environmental Business Internation, EBI B3 4)

C AlA S/ FEE SUAYEER W Io] 2749 EE M & R AAE F45

I U

C ul=, ARd, 48 59 AdFe] AN dFEL HA 17, efxlofs} 1
ol $F 59 I7HEZ & 8%E FFL Jd= HAY

C AA BABAZ] TANA FHeo] £8E edAs} 3 4ol e Consulting &
Engineering A& A4 4AF 6%5 AA sz, vid 4% 43S stz 2.

C "= Consulting & Engineering A &< 1980d W] o] 32 F243] &7 o1, 1999d
HH 2003374 wid 8.078.4%<¢ AL el

C AlATFES] H$ 2001 18379 & (222 )0l A 2003 19469 (2429 = F715HA
F0o] E£gH 5933 A F2l Natural Resource ok 2001d 9.8 2o 4 2003
1

O ulZe) gu AEH Swe] Bokz 20059 o] FZ FF 109 B F 1000429 A
Fog Fiso] RG] 2 BF o402 AP 91%
<# 224 X9YH FHAAIE 2, 2000-2003>
Region 2000 2001 2002 p003 | St AmGr
2006-2010

USA 210.5 215.2 2214 2274 2.4%
Western Europe 157.8 160.8 165 169.3 2.7%
Japan 93.7 93.3 92.4 93.5 2.6%
Rest of Asia 24 25.6 27.1 29.5 6.0%
Mexico 3.57 3.61 3.79 4.0 5.0%
Rest of Latin America 9.0 9.2 9.7 10.3 6.0%
Canada 15 152 15.7 16.2 2.0%
Australia/NZ 8.4 8.6 8.8 9.1 3.0%
Central&Eastern Europe 9.6 10.2 11.2 12.3 8.0%%
Middle East 6.8 7 7.4 7.7 8.0%
Africa 3.4 3.6 3.8 4.1 12.0%
Total 542 552 566 o84 3%

[Source: Environmental Business International Inc. (San Diego, Calif.)]

,33,



2

Al 72, 2000-2003>

Region 2000 | 2001 o002 | o003 | ST AmmGr
2007-2010
Equipment
Water Equipment & Chemicals 42 42.9 43.7 43.3 3.5%
Air Pollution Control 32.2 35.3 35.7 36.6 2.0%
Instruments & Info Svstem 6.0 6.6 6.8 3.0%
Waste Mgmt Equipment 31.7 32.6 33.2 33.0 1.0%6
Process & Prevention Tech 29 3 2 4.0%
Service
Solid Waste Management 117 120.3 122.7 125.2 1.9%
Haz Waste Management 20.7 20.9 21 21.2 1.0%
Consulting & Engineering 30.2 314 32.1 33.3 4.0%
Remediation/Ind’s Services 27.7 28.2 28.9 30.6 2.0%
Analytical Servieces 42 4.3 4.3 4.4 2.0%
Water Treatment Works 7 79.5 81.1 82.9 2.0%
Resources
Water Utilities 84.2 36.9 38.6 91 2.8%
Resource Recovery 40.6 36.6 38.8 40.3 3.0%
Clean Energy Svstem & Power 23.9 26.3 289 10.0%
Total 242 552 566 584
[Source: Environmental Business International Inc. (San Diego, Calif.)]
<E 226 A=Y A AIE 72, 2001-2003>
By media 2001 2002 2003 2002 2003 Amn GR
04-08
Hazardous waste 4,300 4,160 3,910 22% 209 -2%
Remediation 4,240 4,490 4,620 24% 24% 4%
Solid Waste 1,070 1,010 1,010 0% 0% -2%
Wastewater 3,430 3,660 3,850 19% 20% 6%
Water 2,280 2,400 2,890 13% 15% 5%
Energy 280 260 200 1% 1% 1%
Air Quality 1,250 1,290 1,190 7% 6% -4%
Natural Resource 980 1,000 1,110 5% 6% 8%
Multi-Media 240 510 680 3% 3% 6%
Total 18,370 18,780 19,460 100% 100% 2.90%

[Source: Environmental Business International Inc. (San Diego, Calif.)]
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methods should

be determined fiom an economic perspective becavse fhey consiute  lrge porton of the construction cost

Therefore, improvements to transportation efficiency are strongly expects

xpected fo contribute to a substantial

seduction in construction costs. In this sfudy. an electro-magnetic force (EMF) generation method is proposed.
and the quantitative effects of this method are analyzed via hydraulic model experiments with variable
practical conditions. The experimental results show that a change in the typical flow type ffom bottom rolling
to suspension contributes to 2 significant reduction in the bottom esistance and hydraulic gradient because of
the Towered deposition height after EMF generation. The EMEF effect was larger in fine soils than i coarser
soils, and EMF generation reduced the hydraulic gradient by approximately 10%. Thus, EMF generation
technology can be applied to reduce transportation costs, including of dredged materials, in many types of

fiuid flowing projects.

ADDITIONAL INDEX WORDS: Hydraulic gradient, dredged materials, elector-magnetic force, transport

efficiency:

INTRODUCTION
Reclamation often occurs during coastal development projects
to create 2 large expanse of ocean and coastal land. In general
the materials needed for rechmation ae supplied by
trnsporting materials dredged from the coastal sea areas
adjacent to the construction sites. Therefore. the transportation
costs represent a large proportion of the total construction cost.
especially in case of 2 Jarge-scale coastal project. In this case.
the material transportation distance can reach more than 10 k.
and the installation and operation of a series of the large
capacity pumping system will be inevitably required. The cost of
heSyukan s iy Pt Il i
improvement in transportation efficiency is expected to
e sty o3 edacion n omstichion cot
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A4 BT
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boundaries by the settling of the sediment. Research on pipe
flow of dredged materials is concentrated on hydraulic
experimental methods because scdu:nenl is heterogeneous
material and pipe flow can be considered the two-phase flow of
sand-water mixures (Matousek, 2002. N o k. 2004; Lee
et al.. 2005). The design of the dredged material transportation
is an optimization problem because the objective function is the
minimization of the fotal transportation cost with fixed
constraints based on the project scale data, such as the target
flow discharge, water conten, sediment grain size, and available
pipe er. In the case of long-distance transport. the mumber
of and distance befween the pumps should be determined for
transporting the materials to the target site. Based on the
conventional method. the design is focused on the exact
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¥ LOI - Letter of Intent

# CIENCO873 - d=9 SmEAFEHFALIY AL HIET A HA

<13 3234 7|0l 2§ LOI Signing Ceremony>

LETTER OF INTENT N WITHESS WHEREOF. the parsis Norein have coused s LETTER OF INTENT b sxscuted in

Supicates by Far retpnitive duly suSorzed offcer an of the dahe et shove writien

This Lsttar of Inlent made and entered into s day of 28% June, 2018, by and betwoan KTMG Co., Lid
3 corporation organized and existing under the laws of the Rispublic of the Konea, having i principel

office and place o Kora (hersinafer relormed b st KTMG) and, Crd Ergrisenng Cormtructon Jort | g po
Stock Company 873, & copersion trgasioed e sising uder o lws of e Vitram, having P ,'M i
principal office and plics o0 Vielnsn (hersnafier relermed 1o ss CIEMISCORTI) ’ /4"
S T
RECITALS =
.

Pl KTMO o, Lt

WHEREAS, KTMG has kg been engaged in the ressanch and butiness of certain Migh sficency &), Gangnam-dasn 12894 Gangnam-g, Secal, 00113, Kores

fransporiaton chnoiogy in Korsa and ofher countres: and

WHEREAS. KTMG has scqured and Dossesses valabie lechnical nforralion on e desgn
Istataton and use of such High efcancy Fansporiston lechnokogy, #nd

WHEREAS, KTUG hus e right &0 grant @ lcenss 10 use #nd sel such High eficiency ransporation

bechnoiogy by Ihe use of such techrical iformation. and
Aphidm Fhei Fing

WHEREAS, CIENFSCOBT) desires bo cbiai, and KTWG is wiling 10 grant e right and Ecense o use P CEUSOOMTS

one of such High eficiency iransponation lechnology by uliring swch technical infrmation 1o be 348 Nguyen Tral, Trung Wen Ward, Mam Tu Lism Dutect, Harel, Vietnam

furmished by KTMG

NOW, THEREFORE, in consideration of T mutual promises and covenseds harsinafier, (e paries
agroe s fiows.

1. Tha parties shal cooperate 1o sslsct one of such High ficiency iransportation technaiogy which wil
e bawt fitied for iocad demand and markstabiity in the Vietnam. As of e date of ths LETTER OF
INTENT, CIENJSCOAT tantatively chooss the High effcancy iransponation techclogy

2. Upon CIENFSCONTT's selection, both paries shad make best efiorts & come 10 mutial Congent on
the termms and condibons 1o the bchnical Bcarse BFEement 10 b axecded batween parses, for
CIENJSCORT Ta une of B selecied High sfficiency ransportation lachnokgy

3. This LOW s it part of he final conract. All ceher berms and condiSons for fnal scope of works, price
and the coniract fems will be included in final contract agreemant. ¥ in case the condtions for
contract agreement could not be agreed and Bigned by bom paries, bom pamies has the right 1o
Terrunal Fe LOI wiout parying any penay

4. This LOK shatl continue in S force and affect for six (18] montha commancing on B date of s LOU
nd shal be extended ki sucoseshe pariod agreed on by the mutual covenants of Ihe both partes.

2lgk LOl (HA71Y « CIENCOB73)>
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