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1) United Nations Conference on Environment and Development(RAASSZ7HES|2])
2) United Nations Framework Convention on Climate Change(7|2H310]| &t&t ZH|HSH 7|25k
3) International Maritime Organization(=X|a{AL7|7)
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HH _ H H The International Maritime Organization (IMO) has introduced rules aimed at
Sa I ll n g towa rd Ze ro e m ISSIO n reducing harmful sulfur oxide (502), carbon dioxide (CO2), and other greenhouse
gas (GHG) emissions from ships.
container shipping
2018 2020 2023 2030 2050
IMO adopts initial strategy Low-sulfur Short-term Mid-term Long-term annual
to reduce GHG emissions fuel mandate decarbonization deadline decarbonization deadline GHG reduction deadline
Setsaseries of GHG Reduces the limit for sulfur Requires finalized short-term Mandates an average 40 Requires a 50 percent
emissions reduction content of fuel oilused in measures to reduce CO2 percent reductionin CO2 reductionin totalannual
milestones through 2050. shipsto 0.5 percentfrom 3.5 emissions by 2023. emissions per transport GHG emissions by 2050
percent, effective Jan. 1,2020. work by 2030 compared and encourages efforts to
with 2008 levels. phase out GHG emissions
completely.

©2019 IHS Markit | 256145

Source: IHS Markit

(3@ 1) IMO Rules Schedule®

© 0] 22 M U HFFO| LEXRts QHA0] =TT AN, TS SHOZ of FE2FO
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CHet 245 APE FRE 2fth o0 JOn, &P ZO0MlME SMEES Xefohs 18R E(Green

Port) 7Hef FM2F0| E=QIE1, Los Angeles & Long Beach &2 ZEZ S0 L{O| 2HAIHM

=
e 22Hst =M7F 245 Xagn QS

© L8k IMOQ| HIES Sol MuEo| Sat0| M2 HES|, £al, £0| AL, 712|Ha 52 MEte]
QAHEZA! HIEMIHH(Emission Control Area, ECA)CZ X|Fo0] MEHO] 7| 2EEZE!(Sox,
Nox, PM, O3, VOCs &) HIEZS wAIGHL M, S=0IA|0F X|UIME ECA XI™S I8t =20

© 53| Z=9 2 UE2 MU WIQFSEE MY Al717| U5t M| Hot(#E, Berthing)
HHS 5otk SMTMHZZAH|(Alternative Maritime Power Supply System,

=
AMP)9| =S 7i&et ol QUS.

4) https://www.joc.com/maritime-news, 20204 9& 12¢ &%
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© AMPEH MEl0| 250 FOteh CH, CIAUNY |9 RME UMGH= th7|QF=H LMS XSG |
2 dUE MYS| ot MY Es gHIE ZoiH, 10 AMP=
ironing®0[2ts HEOZ AREAOLL, 2001 Los Angeles Portlf] SAXMeS Myt

25617| st ZAE ol A=l TFT(Task Force Team)d| 2JsH AMPZ}

olof0] 4ol T

oEIAS.
© US| 7| LY MAUS 2l U=, RE, &= 52 X5 S22 AMP EX| 2235 Lot
UACH, FU0E 2 g2 D oA =2 20| AMP Xt ZiE g AS.

© HEHI AMP AAERI2 (T8 2)2t 20| Barge System, Fully Ship Integrated System, Semi

Fixed Container, Shore Based System S22 =& & US.

(c) Semi Fixed Container (d) Shore Based’ System

(I8 2) HEXQ AMP

5) Capt. Pawanexh Kohli, Cold-Iron the Ships, 2009

ol#2ZE 3



KIMST

SiQl a2 =2 1194(7.2kV) AMPE MX|6t
2A10|7| WE0] SHYAtR= 2030E7EK| M= 1374

N
JED

7t
=3

AMPO| HEEH= NR=(E

2)%t

glo

(B 2) 83" AMPE HVSC?)

201 H[otod =Ll EX|E AMP=

=]
St 24871 Mol 12 AMP MXIE A &lota

A8Y

ltem Type ‘A’ Type 'B' Type 'C'

. . . . Container Ship Ro-Ro Cargo &
Applicable Ship Cruise Ship LNGC, COT & FSU Passenger Ship
Rated Voltage 12kVac 7.2kVac 12kVac
Rated Current 500A 350A 350A

Quantity of _ _ _
Plug & Socket 45 23 -2
Max Power 16/20MVA 7.5—10MVA 6.5MVA
Case by case

X HVSC: High Voltage Shore Connection System
% Rated Current= Plug & Socket 5Lt
MEH Y9XT| 8HE 7|ZCE HYT| U Plug & SocketQ| 4=20| AXE.

6) oA ‘AMP 7|&9| SRt D2 AMEX|Y Xiz, 2019. 10. 16.
7) IEC 62613-1 & 62613-29] LSt AMAQ| MEH HIMT| MH| S J|F0=2

HAHR0IDZ ZIE(O|LINO| FD, 25etS MBSHF BAHZES 7004, H2p
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6 SN MEFZF HZ 2 OIHE0|A AH|

(T 3) THY LHAH| HSED

A AMP AIAEIS] =2 g2 (A8 He Z0],

6600V Shore Power Substation, AMP

Connection Box(SPO-Shore Power Outlet Box), Cable Reel & Plug, High Voltage Socket

Box, AMP Control Panel(Change Over Switching Panel),
So=2 FMEH, Control Line2 X% Pilot Contact Li
HAMXMOZ 2|2t Noise =X 822 QI5tH Fiber Optic

6600V Switch Gear, Transformer
nelt Fiber Optic Line0| QUX[TE

Line® 719 BEEX| 94T US.

8) =7P|=HEZEY, KS V IEC/ISO 8005-1: 2004, el & MH|AA-HMN1E: 1H MQ| aXMH|-UBIQ M, P4
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Sore Side

.ll Ship Side

Sacket box Sockef box

AMP Connection Box
(SPO Box)
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Substation

(I 4) 1Y AMP THE
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* |[EC 62613-1: 2019

Plugs, socket—outlets and ship couplers for high-voltage shore connection systems
(HVSC-Systems) — Part 1: General requirements

+ IEC 62613-2: 2016

Plugs, socket—outlets and ship couplers for high-voltage shore connection systems
(HVSC-systems) — Part 2: Dimensional compatibility and interchangeability
requirements for accessories to be used by various types of ships

- IEC/ISO/IEEE 80005-1: 2019

Utility connections in port — Part 1: High voltage shore connection (HVSC) systems
- General requirements

« IEC/ISO/IEEE 80005-2: 2016

Utility connections in port — Part 2: High and low voltage shore connection systems
- Data communication for monitoring and control

* KS V IEC/ISO/IEEE 80005-1: 2014

M9l 47|

—

.I

HEE A0 RIS DHY - ysra

=

« |IEC 62271-200: 2011
High—-voltage switchgear and controlgear — Part 200: AC metal — enclosed switchgear
and controlgear for rated voltages above 1 kV and up to and including 52 kV
£5| IEC 62613-11} 62613-20|Al= Plug?t Socket?] MIZA0f| F2okA S & (Compatibility

& Interchangeability)s 25| ?lot M71H 54, 712 & X+ 5= FAlGHL US.

IEC/IEEE 8005-11} 8005-20M= S&0IA MEfe= 10K6,600V) MeEsS S=ok= Mefut
MR|#nsh) (9] HA|, MR Al I MS(HERE)Z HIOIE QE{HO|A SO 2460 &5t
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A 0] ARl TEIS 1EC 62271-2000] M2 &4 5912 HOIOF Bi=r, S3|
AFTL 2 ] B i O S20f Chgt 23 AIZIQ! Internal ARC A
tests)0| BIEA| SS00F Bt

|24(6.106 Internal arcing

24 AMP A|ABR =HA X9IE F2lil = CAVOTECEZ E5=Z SIEMENS, ABB, SAM
Electronics, TERASAKI 12|11 PATTON & COOKE &0| US.

B EMAUN RS AXH0| XSS T AVP NABS 71Z0] At HEIHQ! HA
SAF, KA SOIM BZ5H1 /00, S0i0] MR|El= AMP AIAZIS T &7[BA §HIS0| HIY5HD
=

g 4)9] ‘1 AMP FHEE0lM 7.2kV 350A Plug & Socket2 Z|Z= 7HEUAA|CI CAVOTEC
0%, IEC 62613 T#Z2| AMHo| w2t FUJUKURA(Y), PROCONECT(E), ELSCOM(EH S0ilM
NUS LFESIUALL 7Y OrR2] HAQ A2 YK US.

AMPE Cable2 =L LSHMOIM JHUS 2t=old] MEQISIKA| &=
O =0t C}A0| 7|0| ZABIE A|ESISIOL}, DEESH AEHOl| 0|2X

L_—T1L—- O

t MEHO|H, Cable Reel<
ol UYOM, EG| AJE

AEO| Halet T 7|&9| TIH0| M2t MU0 AX|GH= 55m Cable Reel2 CAVOTECO|A{Gt

St
[
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10) n:wo Al_lsf Zorst o

1) A
12) 0

=S 42, U7 2F Mds flofl 20174 780 ZHE HRO| "2E=2F 5/E A='S Sot¢
1000 =K S2f oft= "DIMTA| 24F gl UHS

0| HiSok= | et Al SUTEE
A 3 oAt ZHZ Qlsl 7|1E &Ttel A

<
v

]
[EAZo0| MEH, 7|& 107041024 At 2744100 CHSH
ol

SHOPAAHRO| ISz 7 A E
HA otnl SRS HHGID 00 W2 MPEQl RXHAS 2TGHL, 25 156842 LB
solo] C7|E 4SS 9Et AMP MAA&S Of@is bt US

CAVOTECZ2 20004 =8EH =HN XA AMP AARIS I 3 Sg5ol (M, Barge
System, Fully Ship Integrated System, Semi Fixed Container System, Shore Based
System & CIUSH HERO| 1@ AMP A|AERIZ HRSHD QUCH, Plug & Socket, Cable Reel2

22 SPO Box 5 F¢ 4| 58 Y BIoI1 AUS.

M2tA 250t 2LH0 MXIE AMPL| 12 Plug & Socket2 100% =40 o|=aH KoM, 7124
2 7| 2XM2 XSHQ 2AE 277 AN

Cable Reel®| 2% L2 7|IS0| ZitelE Ao Algleh= DTS HE{O|H, So| 2ZE0]

M8t0f] AX|=l= Cable Reel2 55m Cable Reel otLt= Port Side?t Starboard Side Y% 25

MRE* T+ UEE AXIE U] M2 71£9 256mE Cable Reel2 1 AtS0| H[SHH0| ALY
F8XA=20| 2 /tsds HiME + 8=

70IM 1291 B FH= Gl 2EX|2E 20202 AIHOIM 2 7|XIAH BIE2 JYa Fitet 2=
21510 SiXfo| HOtK|= FHE 0|1 US.

20175 717 T AMP MRIHISS A of 20048, A Mg JHE W HAHISOR 22 of
7

MRt 100] H HSEE AX B0 MBS @S 19 AMPZE ARSI QURIZ 2L S0tof
Mgl AMP AIAEIS 0120|Lt Q0] SRtSTis 28] HEOz HE5 AS0[7| IR0 SA
Mg ZI57| 95 AMP AJARO] MAIRO! 7|27 U ARISIS S5 AN S} Moo}
& 29,

AL R} AIBEd
EH

A 7124 2(2019~2040), 2019. 08. 02.
54 CIRIEE B2RAISE S QIOIOIEE HZ AIGE SAASH OIF

Odjci 9|, AMP HX| =Q7AL S FRIHATL, KMI, 2017, P73
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6 \ 29F AMP Z|ZF2f FHEta} EHAbol| ChEt AAR

© 102 AMP =Atsh 7RO SHAE Cable Reelt Plug & SocketO|1l, =XMFHCE &6t U=

ME2 Plug & SocketO|H, 0|2 IEC 62613-12} [EC 62613-22] 80| W2t MIZ=|0{0F &t

FUAZ2 AHO|L ME AMPE 7.2kV 350A Plug & Socket| =AtslE K|t 2017A8H
AZRIFRCH, IEC 62613-101M H8ok= Al AlFE @61 &A 7|H4S0 QS Sot0]
ITP(Inspection & Test Procedure)E &-ot=0 1871& 0|40| AQEUCH, 3742 KOLAS
21571 E Sol¢ IEC 62613-10M H&ot= =8 AlRE 20| &=0IUS

* |[EC 62613-1/2& 25 UI&Edk=

(d3 5) 7.2kVac 350A Plug & Socket(PAZ HIE)

E3H, IEC 62613-201A FHGHS SEIS 9Iot0] EAL MIBTIO M2 ORI RE4SA
S5t 455 HIT-HIGIAO0, O] YOI AZM MBS0 HIsto] Ofet B9 PRE WA
(0] |- (@)

, SEHIE Soft] =TT Algel/t 7hsE AY.
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(d% 6) 7.2kVac 700A SPO & Socket Box(UAZ = 0|O|X|)

© |EC 62613-20| #&5t= Plug & Socket2 7.2kV 250A single—pole, 7.2kV three-phase
& 12kV three—phase 350|04, IEC 62613-10{A 85tz HA™M=E Conductor size= 7.2kV
250A 2%, 7.2kV 350A 25, 12kV 350A 2Z, 12kV 500A 2522 LI=0{X|=0| 0|52 229

TEHS Eo Y SR BANYS Sol0f MRNS HIHOF B %Y.

© 7.2kV 350A Plug & Socket2 FA| 12t AMP AQ9] 2F 80%0{ HE0| 7HsotX|g 2 T
Cruise Ship S0l Mgt £ Ql= 12kVa Plug & Socket2 E2 LNG Mt} LNG Terminal
AMPE& Plug Socket

st 20| 22 7tA S0| EXfolz HA0E AFES £~ = HEA T
SO it 7HEE 2 7

© Cable Reel? MX|&tA Ha0f| 2t 7|& 26m 7|&2] Cable ReeltiA 55mE Cable ReelZ
7S A2 MtV =0t E6{3H0| WSt SR8 A AE S0f| 2457 RISHE|0{0F g 40|,

71 HEgE HEY & U= =H0| AUNOF & AY.

(a3 7) 55m Cable Reel(CAVOTEC H|E)13)

ox2ZE 11
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AMP 22 Offite] S5t 1A gigo] gHt DIEst SEoN AMP EAIE 7152t of [0l 0250
AR HStE gelds Hig=altilt MAMEHE +5Y 28 M0l tet AMP 2X] XA

Oltts TN ZEsH0F & AY.

2000 =EHEH O 4 ZE|0|Y A0 18F AMPZF EX|=7] Al&fotHA 22 100 3 ¢t

o o
2f AMP= ZIE[O|L M8 BECO= FAEI AN, =L S0 EX|== AMP A|ARZ2
O=0|L R&9| &sle 22 2iHCE 258 07| B2 | d=HE S5o| #I
AMP A|ARIS] MM 7|E7hE H AtdelE S & ==7F MAE00F & AY

13) https://www.cavotec.com/en/your-applications/ports—maritime/shore-power/, 2020. 9. 18. &%
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https://www.joc.com/maritime—news, 2020. 09. 12. &%
Capt. Pawanexh Kohli, Cold-Iron the Ships, 2009
ofif=LtR, "AMP 7|=9| Siifiet D2 HEXY A=, 2019. 10. 16.
LIP|sEEY, KS V IEC/ISO 8005-1: 2004, Xt & MH|GHZA-H18: 1M MQ

IEC 62613-1: 2019, Plugs, socket—outlets and ship couplers for high-voltage shore

connection systems (HVSC-Systems) — Part 1: General requirements

IEC 62613-2: 2016, Plugs, socket—outlets and ship couplers for high-voltage shore
connection systems (HVSC-systems) — Part 2: Dimensional compatibility and

interchangeability requirements for accessories to be used by various types of ships

IEC/ISO/IEEE 80005-1: 2019, Utility connections in port — Part 1: High voltage shore

connection (HVSC) systems — General requirements

IEC/ISO/IEEE 80005-2: 2016, Utility connections in port — Part 2: High and low voltage

shore connection systems — Data communication for monitoring and control

KS V IEC/ISO/IEEE 80005-1: 2014, F=E MH|AZ |12 18t M K| - LB

—

IEC 62271-200: 2011, High—voltage switchgear and controlgear — Part 200: AC metal
- enclosed switchgear and controlgear for rated voltages above 1 kV and up to and
including 52 kV

MEPAE 7|2A2(2019~2040), 2019. 08. 02.

=
T

0[¢1E 2|, AMP &X|

QAN Y

Tl

ZIOEH| &=, KMI, 2017, P73

https://www.cavotec.com/en/your-applications/ports—maritime/shore-power/

shore—power-systems—for-ships, 2020. 09. 18. &%
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