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Abstract

A Study on the Development of Port Logistics Business

using Eco—friendly New Renewable Energy

Jee—Ae Moon

Department of Shipping and Port Logistics
Graduate School of Global Logistics

The depletion of energy resources ' is globally getting worse and it is
inevitable that oil prices rise and supply or demand of energy become
unstable. In recent years, social interest in environmental issues such as
fine dust has been -increasing. In addition to these social concerns,
eco—friendly new renewable energy that can replace existing fossil fuels
such as petroleum and coal and nuclear energy.

In the past, only developed countries in Europe and North America have
used it as an energy aid, but they have started to recognize it as a major
energy source to replace fossil fuels. In particular, interest in new
renewable energy was heightened with the start of the Fukushima nuclear
plant accident in Japan, adopting the Paris Agreement in 2015, and
declaring that 195 countries including developed and developing countries, it
is calling for a fundamental paradigm shift to high—effeciency energy
around the world.

Especially in Europe, maritime wind power is growing rapidly due to its
geographical advantages and high quality wind resources.

Unlike this global interest in new renewable energy, momentum for
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eco—friendly renewable energy was very low in Korea compared to fossil
power generation and nuclear plant because of the economic efficiency, and
related industries were still in the early stages. The main reason why the
eco—friendlly new renewable energy industries has not developed in Korea
1s the initial investment cost, therefore, most of the domestic power
generation is in charge of thermal power and nuclear power generation.
However, in recent years, in addition to the increasing environmental
pollution and fine dust, ahead of the environmental regulations in 2020 of
the International Maritime Organization(IMO), which is the most powerful
maritime history, Korea is also pursuing low carbon green policy in line
with global environmental awareness. Efforts are being made in various
parts of the world to lay the fou ncation stones for the eco—friendly new
renewable energy industry to be positioned with sufficient economic
efficiency.

In particular, the construction of LNG cold logistic center of IPA(Incheon
Port Authority) using LNG which is regarded as a clean fuel is expected
to be the first LNG logistic center in Korea. This situation is proposing
the future blueprint for the construction of refrigeration warehouses
through the development logistic centers using unused LNG cold energy, in
addition to the construction of such LNG cold logistic centers will be
utilized as a new industry in the development of the port subdivision
complex and maritime economic development zone in Korea. Most
important thing is expected to contribute to the stability of life through
reduction of existing refrigeration warehouse operation cost and logistic
cost of cargo.

Therefore, not only the interest in renewable energy has increased, but
also related technologies have been continuously developed. The cost of

power generation today has been lowered to discuss commercially.
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Considering the cost of nuclear power generation and thermal power
generation, it 1s very important to lay the foundation stones for the
renewable energy related industry. In addition, the case of Europe where
marine wind power is increasing rapidly is suggested in Korea where the
three sides of country are surrounded by the sea and the available
development land area is limited.

In order to solve the unstable problem of energy supply and demand, it is
time to accelerate the development of eco—friendly new renewable energy
at the national level. To comply with the energy rationalization policy, this
study researches the examples of domestic and overseas use of
eco—friendly new renewable energy such as wind, solar, hydro,
hydrothermal, biomass, hydrogen fuel cell and unused LNG cold energy

and studies how to develop these in Korea.
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— — LNG/NG — Hot Water — Refrigerant

NG Tank- gnas
l LNG Tank-lorry 7c Prer
—
LNG Tank
zllz ) :
o & p— g pa ; Adsorption Chiller
WasE g e
5 --_r1......;...;—)
3 .—6 o— Refrigeration Package
1}
Re-liquefaction
238
. .
Heat-Exchanger
-85C

| Heat-Exchanger

2= (20168 128)

11) #9<=(2018), “ING WL of& 7]e/ie Ak A7, kAl
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LNGE= st HgeA &3, F3, A 59 BeEo] AAH Adi A THE

do] Ae WAGA gov] WIHLws} £3 R0 Holw r] B 4A S
o u$ bdat wehy o MEAE Wde ol8% tdd LNG Wdols

an
Aol grlweede A4, wdsta ey, olgles &hs
arL
[}

=
1) 718884 1+ LNG ¥dol &3t

2) ofol~ga ~7] 2 WE - YHEFAEH A2 YulE LNG YEo]&3t
of WA Z o2 oF 70%9] AHEAEe] A7ay 7))
3) ¥ 2 LNGZF 7132 W 600v] = BAEEHE dEE o] &3 spAEwWl
5l
4) 5% YeAIAEL Ax) 4 A2 g(golo] 3t F), =kolofolx Az
=12)
5 &% FdA

LNG W& (-100Te]d) o] & A& WE-¥g Al=de] di7s Hds 984
20183 7TE7HA] ATl 1, 23 2A D], AL unit cooler, A-ayHd
kel AAlEFY AsAES gEsta, 20199 52 2ton/hr FE LNG ¥4 01§
Wiy AA 289 test bed T-E38ke] 20199 9L7FA] ok 2000A17F AFEAE A A]

SN skl At VREAAS A Aot

12) ©]571(2015), “7|&& ING W€ 7]1<, " estal, TdnjAd, | A44d 295
13) Md=(2018), MANA,
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L MY e Stlid
18.07 19.05 19.09
1 A5 X2 @ My QBRI
2 2 ZHOAIAE g AlAE Kzt | Alx| % AJ2H | Asw}
3 DER X2 Unit Cooler 2 fuEa| 4 [uB2| HiE
4 FhAE GVU R ZIBEE uR Y L Alx| % AI2H Al2H
5 | AIAH 42 ¥ Engineering Design datd =t P&ID, PFD % Layout =t Basic Data X4
6 | AAH 2T =AY s M A ZHY BY 2|x3} 34 Y 24
7 | 45MH Test Bed 715, &5 45 AlH % 24 ' TEST BED +& | AE MY U 2Y

A4 o] kel AR oA ZE Abd

Aegme] Hgatel wol FEFHAL L AL LNG 3D71%2 Aatol B

AFolM AEH o= ofF Zhsstn, LNGE vz 7|3}

Q2
[}
& 4 gloma BOG AAE MEe Y £ A3 A5l Bad oy

14) ©1%7(2015), AAA,
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U] ING WE o8 54AYd 2 YsdF Adds d8E A ot
ZAAAE T dAdon, dE 09t @ Fdlute] LNG WEol g WEEH
A7 &9 Fol S IHAM o] F7b 2 197l &)= 1) AlH, 45 T,
2uk 5HES] JFRo|aL, QFEHH(F A F2, 19730 2k¥)E 37 AlY 353 X,
3k 33 B9 FFROITh<HE 34>
A 34> FFeIke} 233w LNG ¥ hold =74l
019974 93¢t F7.0719] LNG $AA A~AF(E 2373 LNG 7144 42) 019734 g33 8 7519] LING YA ~H (G 2] 37 44)

FRLILING HNQ0|E HEE R UE | | SITSIOHLNG ' 4E0| B A EE R ME

=
HE 1= Ferro-concrete, Partly steel-framed, 4= 5% L 5% 1038
FYRE i £} 120805 | B000= | 13,1805 33,2605
: ¥ A 25 | -40°C~-55°C -60°C -50°C~-60"C -40°C~-60°C
24 A S0 o= WA | onA Py s 200
of & P
ololx 24.821m A | o EV 17] EN 17] ENV 57
Cold (-30°C) 27,600 S/T B VIL27| V/L37| V/L57|
2 Sorting room 2,300m* Ecigjme | EiE.
Di I 3,042 2H| %’—ﬂiﬁﬁ‘ FYEEA
isposal room ,042m ot a0
| it 24 AFCEER 2 70|, 201, 00| S/2ol8Y, =54 7128)
M| Vertical lift 6 74 Hazz S50°C(010| A2, 3], WE2AE FMU
Elevator 17 -60°C(EHA, &of, H2 HEE Mg 5)
AJARE 81 M AR
— . —
NG BT N 2H 77 gawr #8zd. | CgMgUmAeg  slgmuedodma

QR ING 714 E7ts $5%EL <E

3-5>9 2t}15)

< 3-5> 7h2dEE ) LNG YEol
L
sl | tasgoy | NG :
(F160C—200) | grzf oinRI(SELU-U7IY) | 2& AXX(-160C—200)
U7 |A| ZA 2 MPa(20 K) 919 kd/kg 390 kJ/kg(93.1) 529 kJ/kg(126.4)
A 7teat 25 | 7MPa(70K) | (219.5keal/kg) 542 kJ/kg(129.3) 378 kJ/kg(90.2)

¥ 1 MPa=10.3 kg/er = 9.9 atm,

15) ©]'571(2015), A,
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2. ZHS gl = R =983 By st

ﬂ]O

o] HXHo 9F stz ag FgubFAHHPA)E 59 AR ¢
“Smart Port Energy” ZZAEZ FYs3th o5 F3sto dvle] A& 7}

NYAE ol gFoen 874 A4 oliAS ARuela i 2 2 W

Wt ohel g AU Aol FAMCRE A4 s AUow

BE A4E 87 A4 ouAE TRen, Fool me 44 quA B

Q
=

zdgozd 7E duAd oa gEEst AAFel quA xHE Fevke 2

o|t}. Smart Port Energy% Foto] dA AR HdEHe] 40% o] de] AlAA ol

YAz BAED §HEa 9w $AE o Zeade Fod 18449

PP

Z)4F 100mel A 6.3m/s, 120mellA 6.7m/sS.= ol S 9
ugss Aoy od A o Gie) Fr=

F SR #Ia vk @A FHEA e A

A 7bsd FAWAsIE AAH ol 90m] o= F 7ol A 2500Kwe] A

ARt Hge9e o 12,0009 A A e e Sl

(

wa} 480,0005 22 EA43le] o]Fo] Hom o

[e]
£ F38t9 A1 460,000kWel A71E At v oty ek e d A8
S 7 Z2RE Fte] AFANo R 4000mPel = HEH oY EHuld A Hd
A

HA71E AR AYS A3 o olE Fae A 113,000kW e

16) Z271(2015), AAA, pp.37-41.
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RBAst o2 7gsta Sl
E3] 598 20009 A Aol A H(Erneuerbare Energien GesetzZEEGEEG)S
AAsEL AN A A AR A A7 A u A7 AR AAS WA o7 BA
3l Fa Ak o] W BT AEIF oyt HF AY AnAgl wHlEe]l 9
Al g5 FEets Baoln AEW AIAES FAA R AYAUAE AR oF
S AFRA o7 FIT A7t A x7F 4
Aozt e duAE dAEA | AAQA ot & 5 gtk dEA FIT9
Q48 WAHE AT ojlgs BAds AVIAYA Adw BA, A I w
2 QAE R % A (tariffdegression), 54 AAAlHA] 7]&ol thgt SAE H,

m i D
£ 9ASES a9k dAYE 52 S3 gt Bde FITE

-2 ke AN YA E Gt A &3k 9lo] Fuk Ao YA Al
A oA S8~ gaks Bo] wokth o] AAA A FelxEe A A
Aol AN AdA 71 2k 1007074 A8 dom AQY i d Eokrs &
501 15000471 Fr=e] 3JAt7h gtz ast gl QA el Adjsta gk ofo w
g =9 AXE= Hamburg Renewable Cluster AgencyS A Hata A A4 oA
ddd VIdEe A, aHAE, Mulx, 7l sl o]27]7tA A oy A9
w79 A FEobs Adsta itk FHaE ¢t fAstn Y= dAES o
2 AAYg, A7, AAdEsE, dE 1A s
wobE HFHol dlom, iy IRy FES Eote] AGAA A st 7olEta
Atk FAHo® o FelzEde A YA #H 7]FHS A4, 12749
THFH A AL, AU A FERA, 71E R VIBAHEE At
E3HE o] Atk
o] 7h&dl Awk o] o] AL FHUA Fofill A F2hE Hola vk H4
of oA sFdARE okt & oldA(Dong Energy), HhelZ, ofznl 9=
Al AUE dHEY F3 vjzuA] g9 AlAE wEs Fo] S Y A
GA} oA tf7IFo] EAF e AAHATFAEH)E 2] AP
o] FY~HE A duA #Hd JASET ofve digy AFiavt FH
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ofe]l A+ Fe2E 7Rk o] FaL Sl V/PE Aol 1 Aot} 7] i=a
S& S SHHAW) O] A oA AT AE(CC4E)E W *Edto] SF2a-3HF

23 F3sHTUHH)Y 7]A&s 2 713?5‘7% AT, FHEA QAL Y TF
A7 8 AFEEZEAFAE(GKSS), #2398 (Univ.Hamburg)# 225
A 718 A4 VAT Tol ZdHol dnh =E o] SY2E= A
U #d dAET dig 2 A549 AT 9FS Aste] 538 ST R
AN E5S Aeste A e AR Y-S S48 A8 71EY] VSR

y

of Z et # 2~ (Klimacampus) 9t 22 FHAUAAH 29 F5o] FHIL Q)

02 Ale2 599 H3] o+ Byt $1% 3 Bremerhaven &2 HY2

Z AqF T8 A AT AgHow wfg e e ARAYel e
BTt Bdols HEPAQ HYEdel=E st #F(5d)ek ofdnt
(ZF2) 5 AA F92d7] BADAZE b o] Solek L A Y

FTELAEA] A4S 98k Aol 50760m, & 6m oLl E#ol=y F & 200 ©]
A

yAd 5 F2o d3 £l
T 388 4 e A AES zhojolsl 2 & Bremerhave 5&0] o] 2]t Q‘%f‘é%
3311 At} Bremerhavend2 ©o]d

HEol &7 R & Aladoe] & 250
H

A g 7128 B, U 3 el AR ohel ke A%

2 HAEH77] HE AXE Y3 =g o] sttt By s Ay A
AT H Ak gk el RN Btk ojyel u&H5E2 HE dZ et
F T2 F714% EFHAE FHe Tt

w3k Bremerhaven®7hHy & kS ¥ 31et A &f EX Ay dvjE @95t

A A8 Akel BISAS] A= 79
2 JA2FAH2E AFstar Atk 53] RE Power Syste
PowerWind, Areva Wind GmbH &

o R AAHE A Borel AdEe] Yolel AEaLE Tad B
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d ¥ staA g stul Hschshchule Bremerhaven & A9 ul&7|3#%o] FHALE

Ak 2 IWES(Fraunhofer Institut for Windenergie

Energiesystemtechnik), ZE&dol|= A, T5AIAMNY 5 5 Ad+7]

FA8 7 71Q-AT R dELAS Fa 2
g 25 9 AF ALe Bae 5% 449 2R A6 Fgan

Bremerhavend 9] &A% 22¢2 WAB(Windenergie-Agentur Bremerhaven)=

sAHCRE 71YWst EYA #AE FAstL Ak WABZF 2002 A # = o] 2015

W 7]Eo® 30070 71 7ol o R SERE Jov Fo FES
UA ZH 3957 YEYH AR w3 FA4 98 ZzAe @ o
A, FEddA F=2 A, Aviy AH, AGEA AFE
o =9, BISOlM F2b 9 Qls|7kE Adeta, AR 74 €
7 % At ddert & AAAN A BF S

~

N

Irﬂ

o =
g Adetn APAE AL 9 Eﬂlﬂié}ﬂ edlo] Folstol FaB

= ol

yedse zH2gde dEds 4¥e A9 wgow 2H=g )5 o)y

MEERCDe AlFFste] AAAY ddA Ae&Es @A 10%04 203074 30%

A&A AT 538 mHl2dFdo] Hajdl A8 glol nigto] FH-stthE A9
?l EAE o)&st ZHEZ WU 20093 A 7] 2 /|HEY ‘ZHE
T FHoFS A 2020974 HAF I50MW o] e d8S ¥4
A&
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o8 & WAL 10%9] Gate 4

o
Aolt, w3 BE 2R F S 2010 FHE FEEAd Alged we 20201974

B0MWHel FEwd A8e F7h2 Xskel  6000MWe AHS A A
9 A Qo ol AAEY wael Agl A % AT HEe] AYH

ottt dA ZeHZH3 oto] £ 3 Maasvlakte2 Aol 24702 F A7) <]
AA7F 7hsetH Skell Agdk F7F AATE o] AHelA o] Fold A gelnt. o] &

E3lo] HAEAHo2 6OMW SOMWE o] AAL 7}53dtH ol HEAHOoR
120,000ton®] o]itstetArt FEE = oty FAHOEE T ol <

3-12>0Ad B 4 dXo] FIMog FAFE Maasvlakte A Ho EFAIA
100MWe] T8EdAE A o] =Ly

Maha stepoz Baev EA B AF Fol ¥
%

BritNed infercannector

X

© NG Gate Terminal 2011 . - A

Expansion coal & blomass . -— g 4
Electricity plants +2.740 MW @ EMO (coal, biomass) 20113 T ——— o g .
E ON Benelux 2012 @ EECV (cokes coal) 201113 . ‘\“
Electrabel 2013 © EBS (coal) 2012 €O, projects T N Ny
EnecoGen 2m @ CoO, terminal (CINTRA) 2015 -
Steam & waste heat @7, . ROAD (E.ON/Electrabel) 2016 A X e
O Wind +150mw 2016 “Jy Waste heat E.ON — Gate 2011 @ Abongoa - OCAP 201 4 : 4
(+36 MW) (2012) @ AR Rozenburg @ Air Liquide Green Hydrogen 2015 i 1
"W District heating WER (Rotterdam/E.ON) 2013 iy €O, common carer 2015 i f
@ Syngas cluster 201520 Steam pipe (Stedin) 2013 (HbRIStedin/AL)

A& : Pot of Rotterdam(2010), "Rotterdam Energy Port, , p.2.

T3 2HEY WAL 400 e Dets 274 A ffrAlde 100
2o b= A Sl HER TH A AAD AgS P Jdoen HYR
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W Al Ao tlEo] mlolQuja oy HdE
of AAA oAUA BA A= o] g3kl 3000MW] & Aatkst
2 2025974 Ao olibstea wjE e
oD 53 melEg FudAbs Fud
Aol ot A9 A

7)€ wHe] g RS A7 9 Adste] Age FAsta gihs el 1

1__!
=~
E4olek & & gt

O

—
2,
HT
ot

BloFae shg3k n=t LASY 9AE A=)

!

Nix Fx A F(LADWP:Los Angeles Department of Water and Power)©]
F 538 Solar LA T30 Adsto g 20061 FE 4| A3 g2o 7 Clean
Air Z2HAEE F5o2 AYsta M= 9lom olF Fste] o 1.3GW A
23 T EE 201080 BER B oF dquA AL
AA YA AFEFFe] 20%= Hapgk o] o delzk 20201 35%7HA] Hol&d
AL BRE s Qo
I AFew 20100 dEaf= AlE e Aol Azb oF 12MWhel HE A
o] 7bsd 715004 =] g wavle] HxE Atk LAZE Solar LA
ZRIfe Fskel Azb 2000009219 duAd YRS HAE F Ao
22,800ton®] olqtstEtAE HAaAIE Ao w Ytk ofd HE
2 Hgd 2] AAE 58 AFeR ol2X 1MW dHS 4
.

=
H oge duAE Hw wdow 39 Ao,

2 d

o=
[
i
=2

17) Z271(2015), AAIAM, pp.41.~43.
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£ PortTech LA T2 138 2AEAcCt o] Z2 a8 A Z=A7|AE59 %7
AR T AF A 719 AV]e BREREZ 23 (Technology Assistance
Program)¥ 22| 1874 A7|s9 483 2 FF3E AT AFAE 2 SFRA
SHOAFE 7eddd FHo ws FaAA 3 uA {FAd ol2= A HAHE A
43 Fohe oA g A= B2 ARt Farlf A9 Z2a9 Ao
ook A

ole1gt PortTech LA Z2I92 H]gg] 7]=4E 341 H (Nonprofit Technology
Commercialization Center)2 £ 7]% 38tH LAAIS LAFS TAHORE Qtof] £
A3t FH A8 A HEZ(San Pedro)d 2831 €7 E(Wilmington) A3 3] 2] 4 9]
A ol FFEL Urk o] ZRIPL FAACE QHAEH HwEo] A ¢

olgFE JNYES A

H=2=

P EAY 4 PortTech LA 555 9k AAE AHAE FEE At 3l
23

T3 LA A9 Z2719 M2 AE 9= HAR PortTech LA AHA| A o2 XA A4
A (Environmental and Intellectual Property law), #l* 2} (Venture Finance) 2
A 7] 7% (Electric Engineering)¥ 22 A4l A& Fofo] tish Ag Anjx
T AFeh dA PortTech LAY 4F M =2(San Pedro) Ao Zz1e #¢d
FAE w9 len 9 we 13 AAVIGS Adetr] fEA 10715709
4

o
S0l g 172000719H5000ft*(oF 3377422%)ol|l o] 2+ FAE FH Fo

PortTech LACIA A dst= AMHl= 7] Zokst &2 FAlAom tdnAd
A(DPM), Z4F3hE (NOx), FAFstE(S0x)e] wjEo] w2 faddx Hx=dA, g4
AR HE A A, 7 A ALEAA 5 BE Ve dAE i A,

HE, £, 29 o3 22 AR JduAE @il HE5A7= dAes A4,

oftl
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Ful A 2rE DYE %S 4EATE B

2a8e Foto] LAZS A oAUAE Gkl A

A AT ARAFARJA FTE 5 7|25 vhEs AT
T3t Aol A LAF Q1] I2E A=A
Aol AN 7k Hdd it AEE AASE
dEsto] Had Al 100%= P HAE F3}o]
Apro] Aok 34,000,000ton?] o]ibstErATE HEE Ao
are] g

1

s ko] 2

A A= 22 A o) x] °F 30,000m*ell 3,536°¢2] el %

RPS(Renewable Energy Portpolio Standard) #|=2 A 33}

i Foldol ot LA%o] fAstar Sl A EYol F+=
033 2 71Fo2 RPSE AE) TolH, LAFS o]E nlgoz A4 oy

<3 3-6> v|= RPS W<t

qg Zolt) o] AHosd v <¥ 3-6>3 7}

Ringaman ¥ 9E(7<1)

Watman-Markey ¥ ¢H( 5}
<1)

-2021d 7HA] 209

2021 7EA] 209

—4w gt MWh/d ©] %

RPS &3 = -20391d #A] =] 20253 7#]25%
2039y 7= FH =
o] kA
=[A g - (F=H+MSW)] =[AE F-(FH+MSW)]
7] #= #H(Baseline)
=2 AFSY B E] AL A=A
o] 5= o] Ak=}

7lE 2

SEREIEE

20061 elde]l 7] Al A A
el digk RECE Al 3 el A
g Eot

Energy Eficiency
3 Gfo] -

vy Hafe] FHo 25%7F
AL8-7E

Utilityell 3 Aol F
o ¢lizk HEgke] Hu

20% @5 A 7

A& @ Lori Bird(2009),
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"Federal RPS Bill Comparison ; , NREL, p.42.
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