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502 il lnegy st AL, 591 455
PRl HE orlstlekh) 53], 1970 2 £3E FowWA A ¥
o] Aol A =7E B AIA Al wIRE AEE ddFo] 1A EA
U o] 2kl e] i, oA o] vhst A iAo s 22
AR =5 P A o] oUR] Qtr.e] A Heko g A=A shATt
olglet 37 FA4l9] olUA] ¢t /a2 ofu=|9} A 7]5RIs], oyA] Hl
2 A T 22 o] 4 B AR AV A ARt wet Hoh ¥
ol 7idog vk gt

3] (Hippel)& A|47}sAd(sustainability)o] oL #] QtE. ol H3HI
QA=) L& AE3FL o2 dlofA] & FZ(Hayashi & Hughes)= o]-&
7VsA(availability), A& 5Z(affordability) 12|31 734814 4~8-*(accepta-
bility)S oJAA] SR 7R ] Al 7HA] Al 848 BFskSeEd) o Yoprh 4t
Z(Sovacool)> 200 7§e] oA QEE HF9} 2004 7He] FAIAQ] ARE
SUIX) Qb WERlAR FREE ek oplols AEAel dux] Fe
ok Ada} A AJEEt ole} o x| Eaksl z"‘ﬂ/\](lnnov"cl‘uon) lgA] F-, A
W2 Fo] IHE) oJAleE oA SFE AP 81S FEsksHA] oluiA|
Qlze} QEHE SYAZQ] o qA] ¢t gglo g I3l T/‘rS) oA ol =] <t
Ho] e AEHRl 35 S Hol 785 Q. 7=l el AHS]
2 s Ik TEER] de= AEA AHelEaL 3l

‘U] 717 (Infrastructure: ofs} Q1Zeh) QER= of2fgh S oA

1) David von Hippel, Tatsujiro Suzuki, James H. Williams, Timothy Savage and Peter Hayes,
“Energy Security and Sustainability in Northeast Asia,” Energy Policy, Vol. 39, Issue 11
(November 2011).

2) Hippel (2011), pp. 6719-6730.

3) Masatusgu Hayashi and Larry Hughes, “The Fukushima Nuclear Accident and Its Effects on
Global Energy Security,” Energy Policy, Vol. 59 (August 2013).

4) Benjamin K. Sovacool, “Evaluating Energy Security in the Asia Pacific: Towards a More
Comprehensive Approach,” Energy Policy, Vol. 39, Issue 11 (November 2011).

5) oAlE, “olrlo} ol iA] Qb 917 acle] {33k "HAlAAAT s A9 AllE (P=AIH
AlAT-4, 2014).
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o el 4 a2 oS 5 ek ok Tk BAlsk ARle] WIS
of Wb aR oAl oA BF AE —HHAE, A4 2 A
oldA) WA, Fls B 2 A% R, AL 5 - 9%
o IR asuTE ehisl BE W fsL 34 L vslere 3ud
% gl Belelesilience)e] 312 elnjaic). 115 oA slzelel ojh

o]EAgo] =2 Fh AARBlellA o3 ol#] Qlze} qhEe] Fo/de t%
AR ek By e 2AF R =2 i el EUldelM 9

Atold] &4 Yl sl et ThE, S 22 T1dolwIt 22 7] 5RiEte]
ez Qg oA Qlzete] FHepo] tis FkskaL = d=ellA oA
=z} QtH o] FoAe o] ARl AUA|A] gt

ol ZAo A4S vt g nl=t FHAW(EU: European Union)S H|
53 B2 7 R 7ol o|A] QlZet QbR AdSE #3 AlmAQl A
£ vhdsl] giot mlse o1l ElE o]F 2003 ‘tiEE FE kR AR 75
(Homeland Security Presidential Directive-7)’'S i3I, YRS £33 17
7he] Al 7k of] thgk =7} olxe} X 5 A E)(National Infrastructure Pro-
tection Plan)’& PFAsFSITh EUs At 20061 9 34 olv#] Qlze} Qte
Aol ZF7ro| He 79 A 7I7HAA2 =2 T3 (Buropean Programme for
Critical Infrastructure Protection)& A]2}s}$10H, o|& vlgto 2 2008\ EU
o Soiz B4 ouiA] Qzeke AHsk ol wEE A JAE
ntHEE 3= EU o]A}s] Z|Z(Council Directive 2008/114/EC)S {5}
tho) ofof] Hlsf g9 ofqA] Qlze} QbH+= ofA] FHH ] Akt 7
Izt thet 7|2 PATHAIE SAICE o FolA|AL Qi ol AR
A g1z} QbR Hoi= d4] 7RI QER 52 AHZE ol|A] QbR 7iE S
2 5L, obF] IulellA] T3] A AT7E A=A skt oyiA] Q1=
2ol thek S8 as AAFCE Frlskar ofo thad AT 74 3L e
gt wIzke] |2 stEUe] FAGE AdEollx] ollufA] QlZe} . 913

6) European Commission, “Commission Staff Working Document on a New Approach to the
European Programme for Critical Infrastructure Protection Making European Critical Infra-
structure More Secure” (August 2013), https://ec.europa.eu/energy/sites/ener/files/documents/
20130828 epcip_commission_staff working document.pdf (44 <: 2016\3 10¥ 18%).
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A Qlzete] Y eass EHTT ol2d FALALES T ol|A| Ql=zet
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H AP dubell theh A APE Fskele H S =k o=
gh=ro] ol Qlze} At BHEo] =l o] Qlze} qhule] B4 1 el

o

AR IVAEdlM= vl=3t EUS oUA] Ql=Ze} HE AAIE A% B -
A=E vlal Bkl o] 2 E o] AR =5t VACdME 227 oY
A Qlazel QbR HeEF A4S 9l B8 /4SS =odith o7]de Y
A3k 2 ouA] Ak 53 tlee] A9HE 2polM e ofuA] qlzz) Qe
of thek w=of7b Eetert. VI dEoie d=9] Qb S5Ado] vFo] S5
2 o] Qlze} obH HEfe] o] TRl AlEAe dEdt

IL oJux] QIma} oreie] g el

1. oflix] 2l=a} of: Jidol S

ofuiA] Qtrell theh B2 AH gl ka4 =ofdle E8laL o] thek &5
Zolal &g Welel AoE HelZle olfguh) AeA s AUA] gtEs
T7IRIE SR oUA], 53] Hfre] T3 s Fxshs Jidez
QA Eo] grovt HZe] ofufA] Q. =ef= $H, =y, o] RIE, AW

7) Christian Winzer, “Conceptualizing Energy Security,” Energy Policy, Vol. 46 (July 2012); Lynne
Chester, “Conceptualizing Energy Security and Making Explicit Its Polysemic Nature,” Energy
Policy, Vol. 38, Issue 2 (February 2010).
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W 5 vkt ole TR 3ok olelat 22 ol ek wmele] ez
2 & 57 (Cherp & Jewell)o] AAISl= olUA]e] o871 54 d(availability), 7
7} d(accessibility), A|E-52(affordability), 12|31l S~8-*J(acceptability)=
EGe Four As2AS] olUiA] S AL E 5 Yok ol ol el
Na A7y Axaf <mketslr] o Hai(slippery)’ ‘THx}FE A 21 (multi-dimensional)’
Ndog st Q&S AHsh, @A de] wolsoAls FH2 oy
ko] o] ‘ehire] A sl 1) ¥ G AT Shuslsl, 2) ofl /1
£ Hod ZRI7P 3) o' Yol Al 5 22 EEZQ] Al

e A AEE ATHA RS ek TS

AEAS] olUA) Sk T2l ouA Qo] ‘H|A|thHreferent object)

o] AHE FYUsh= T7IEE wHHol, “Four As”2A19] oA ¢tR 73
AUA| 2| Z7HERE ofde} ALk=TE A9, oUA] SAE el M) SO
2 kst tids EgekaL gk ofd 7EXE BEsop & A%} sl A
AA] theks] & ot} AE A oA FE =9ellM= T7ke] Tl
E, 32 54 oflvA] Al=dlo] oA tE AAlof|x] A= T8 714
HhH S olUA] kR A deliE AEA TEA] ] Bla AAIA BA, AL
314 P, 2oL S84 A&TbsAel Fa3 7HXRE oAZIM npRte g
ol® ¢j3 o g e BFsjol sh=r} she Al thaiA] HE2] odx] ohr
=0 37¢] aed(disruption)o] 7 2 FAlo| A WA, S oA ¢
B e ol tisiAe et Folg AABIAL QIA] gkom AlzFlo] ZHs)
I e AR, FHoRA, e Bl s SEe =9 E HolAl X3lck

olefgh Apoll M & 7L S oA Al=Ele] ke ok d(low
vulnerability of vital energy system) o|2}= 7N'dS 53l olYA] ot o] 7 dS

ARSI SIek10) ok FAle] oluix) ki Fao] WA Fe 87

8) Aleh Cherp and Jessica Jewell, “The Concept of Energy Security: Beyond the Four As,” Energy
Policy, Vol. 75 (December 2014), pp. 415-421.

9) 531, A& s AT B} Flg Aol & 5 e, 7199 Afolle drht B4
Foe] ATt Fagh U] SR EAIQ] vk, ARl W duA] 8, Jelal e
quz|e] FE3 £l A FHe] Fagt uA HE ZAE 2 5 Qlvk

10) Cherp and Jewell (2014), pp. 415-421.
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o 7HxIE =7h 79, 9%, 2 N .
’ ) . AA A B J P!
oot sty | B ofuin Ay | Voo 7P B B, Afel e
offf izo=E | oot * BEE AP e
waspor arpe |10 T A o) opy, maieiel meisa we

ZA]: Cherp & Jewell (2014)

U] 7IZtAd o] FHepdat el tigk TAIAR1 H7t ks siAlaL ol
3l ZF Fat 9 A o] A1EEAE wigdel] vk FAIAR] Ve 9 FF ik
A= vl gold 4 vk= Aol itk Bk ol2fdt ¥ EelA v
A=l T FHok o] ARl Fde] oyt HAA - ARSH 0 R A EE
AR B 72T I v FaL gtk 54& 7L gl o]
o we} 7]& Al=Kl(status quo)®] A&GHTR= FHopdo] <7 Al gk
Bt (learning) S B3 A Al2Flo] RS FolaL IHAE A3k Ay
Al=g] AgS 138§ dvks Aol T84S 2=tk

U= ¢lze} QkEo] A gAlE= oUA] AzZeprt 7HAAL gl 9
(risk)] FEE Totatal o5 ni o= EARHRIl ¥ A7t ks vhds
Aoltt. &, & ol 3 &S Aslate] dUA] Al=gle] FekA
sk Blo] oA] Qkre] ARl Aloehil) X xe} e o]l /id

H ouA] S 7gte] 7HE F83k Aol oluA] QEREel RSl ke
o

tlo o ﬂF o

11) 938, FHoHA, 84 59 7/de 9|8 e](risk management) o] 2o wj$- FQ3F 7o)
Ankroz e ol2oME AES T el $i3l(hazard)oll tist =&} FeRdo
Arggic}. dlRennye olE /NdS v 2ol Awsia ik ¢4, Slsliel de 7S 2
7} )], Y3l AFEAIE uhelE A(identification)Q] © ¥l ¢¥e sk <latEA|
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AN Y RolD JlS R4 ISEVS 24
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(carriers)?} 7|HEA|A

ZA]: Cherp & Jewell (2014)

<2 1>5 B3 =AHem HolFal gl

Yo7} 2Rl & 2RIZ(Lovins & Lovins)i= V] AlHE $4102 oUX]

Qo] FHopye FPHo BaFo RN AEH AU shuolee] e
Uobe e ofn] Qafel ANE v glek. <Y 2> 2Nk & mule

29E vigow oA olmel HopYe okt
3 e oleiat A} Fle] S} 2uls} 2ule] ol Erfe
oA Qlzmet AlzEle] S1%3 Hepde Asinm B e 19

S8 Simations A5} A, 5 s G Bkl 2 2ol EAokia
Wrel= 2o slsle) ol 1 qhel A B Wles 2 Aol S1el Al Aol
ool 919 BAols Baa4o] tAEle] Y B 4 A, OIEifLP 284e thee 2
= 19eiel 15 ol $at ol melslu slek ke Aol A A=A, e 5o
7

de 4420 thdo] Sish el ek A Attt Fiopie] e 2 elo] et e

o] EAfsl=tl, @] Ao w2, F4] dide] &2 QI3 Z7H(ha1rrr1) 5o F7(damage)
S A= AEES 4AET) Ortwin Renn, Risk Governance: Coping with Uncertainties in
a Complex World (London: Earthscan, 2008).

12) Amory Lovins and Hunter Lovins, Brittle Power: Energy Strategy for National Strategy
(Andover: Brick House Publishing Co., Inc., 1982).
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Z]: Lovins & Lovins (1982)2 A3} zjz2HAlst

A B Ak gt

2. ol4X| ol=Zalo| QA

D == 34
o2 T4 oluA QlZe} Q| Qlof 7P AR Al A et Hvth
A ARS] el AP 2= T84 witol] ST HR oA APdS B2
TAR] A ol Bl 49 tide] Holgkal, 53] ohiA] 1 e ol
= Arols 7P AR AS) e aE 28-St dd(Farrell et al ) TR
E25E A4 TRIAVAE] FARNE Al tiH]g A Qlzet e
(CIP: Critical Infrastructure Protection)!3)E 73=3t0, 8742 £3o| 9ot
AsH Jel= Qlze} Ak QtH AFS W Ay T A, 7

13) Alexander E. Farrell, Hisham Zerriffi and Hadi Dowlatabadi, “Energy Infrastructure and
Security,” Annual Review of Environment and Resources, Vol. 29 (November 2004).
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A o ZaE] e A B ks Fe] FeRdE wagt 53,
2001 9/11 H|Z o] 3t vl=ollds ofuA] l=ze} otert Sa3 )
AR S EHAet. = oJAIARE AUA] TIRIAV | it 2R A<l
=04 54 3 o] Aol yehtAl= edgkot, whRee] TA tiY 3
TEoke] AAH A ool miet AAESl fes wdd Thede
HjAIEE = Qe 58] 7k, A, Aol tigk 342 Bl oluA] ¢lzet

Qb et A acle AEA7IAL o

2) Atoly 54

AtolH FA-L oA Qlzete] tigk A= 919 8<lo] Hef girt. oUA|
APdo]l ARFAEE ol 83kl At AEs), AlsdtE ozl wt Atolr ¢t
He 2842 tS AR ok Al 2012 AT S dA73Ael ofd =
(Saudi Aramco)®] 57| AlZHllof] upo]#| 27} Ziste] 37k v o] de] Z5FE
o] glo|ej7} ozt Wl Apzdo] RSt RieF o]2fdk AtolH FAo] =]
Ao o] Af bl meh Aok, Al A Al 10%7} 5 A
Ho| A4 & gdrtal sith14) E3) nj=t Ag|n}dAd(Three Miles Island) ¢
A Ao BEo] of 3 o] oAEe] AHHel AloloRel A2 Aol
Az olol 4 9l uhel Alols] BAe] thitol Hhe A7} ZhhL
ot FHt FA|¥AE 7]7HIAEA: International Atomic Energy Agency)2] f-
Jlok oehie $4e A 2-3d St WALl that Aol FHo2
&l 2o Aol(disruption)7} AL QIFEFA ™, gh=rellx e A
20141 A W Ael] thEk Aboln] g4 o] MAYSESIAL, gk ] =
o] F=HE At WA St HT =3E Tl dad AR w2
2014 o] 5 Aol gk s ATt AlGEaL gl ol gk At

14) Daniel Yergin, “Energy Security and Markets,” in Jan H. Kalicki and David L. Goldwyn (eds.),
Energy Security: Strategies for a World in Transition (Washington, D.C.: Woodrow Wilson
Center Press, 2013).

15) Andrea Shalal, “IAEA Chief: Nuclear Power Plant was Disrupted by Cyber Attack,” Reuters,
October 10, 2016, http://www.reuters.com/article/us-nuclear-cyber-idUSKCN12A10C (734 d:
201613 10¥ 14%).
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ths AASt o1E AL vl B3 ggtolrt10

3) 7% 3z} gl Xtz
;(]L 20004 hﬂ' QJHXJ & 7]./\ HHZ T}é\_a ,%7}_?_ o]oH Aﬂﬁ];@oe
Frste] A9t A =eivhal ok tSo] oiisleka miES B
L S 547 4F /sl e A% Aow HREL gk
ol2|gh 715 H3le] JIRS o] Qlze} ¢tH o 5 vkeh ke v|H Ao
PEaL giek 53], 715HstE Qg S8t 715 o] AEhHA S
i g1z} ke ol Frket o] Har ok Al 2003 7HFE 84714
9] 20~30% =S Gk heat wave)= 2] F-H Aol 30,000 He] AP
A7} i Ask= 713 ool QUSltk 7P B APIAP T Bkl Rl
= A WL WHAFE Sl A=l ol U vl f3dE S
Sh= AtRl7E ol 7% BITE18)
e 715Hstke] fijle] o] Slzetel] Avkeh s m|2 ZoR He

(3

Tl RCP 4.5 Aug]eed w2 shite 1 4 2ds5o] 214)7] 4
(2071~2100)ell= Fali} A3fiQtellx] 53em, Faigtelld 74em s A

o8 AdEnt w3 2A7kR wjEo] A& o g S7Fsks RCP 8.5 AluE]Q
Stollr= el Asfigto] 65em, Faleto] 99em e Ao = gt

16) 2014 11074, 20153 1127, 20163d 7€ & 7|5 7872 LA Al 7 Al=7} ATk
ololl whal], g9 Afolr] Wl olida} Mgt Qe nl=, Zeks, o=, AR/ Foll Hjs) B4
e FEel Aog dEin. dF B0l vlS, IS, G5, A8 B AlelHIQMR o]
212} 79002 9, 2609] 91, 902] 9, 58008] §1e] ¥l el G oF 25 Sl Bafale] U2IF
A o] The kel 06-1.7710] )8 26712 4] Ae ol TrixE e,
201613 99 21¢.

17) Sovacool (2011), pp. 7472-7479; IPCC, “Summary for Policymakers,” in Climate Change 2013:
The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change (Cambridge: Cambridge University Press,
2013).

18) UNEP, “Impacts of Summer 2003 Heat Wave in Europe,” http://www.unisdr.org/files/1145
ewheatwave.en.pdf (2 <Y: 201613 10€ 11¥).

19) IPCC+= 52} 7} 314 ol|4] RCP(Representative Concentration Pathways) A74-2 o]-83F] o]
7] & 2k FEE FASIG RCP 4.5% 247k A7 Ao Hdlo) we) Hxdo s
QHslElR= Ate]2olH, RCP 8.4 AluE| o= AAle] wiZE FAlo & Wbt glo] A&xog
AEthe Adelolth 713, Tehike 715 Baiay (Mg 713, 2012).
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5
N
2,
A
i
i
2
O,
(o
u:
i
ol
ofy
ol
f
ot
=,
=2
oft
2
>
A
2,
2V
é
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aul
i3
2\

20) AHFAARAIZE(KPX), “ZAMH)EA,” http://epsis.kpx.or.kr/epsis/epsisMain.do (74 :
2016 109 189)).
21) AHEAABA|2=E(KPX), “2HA21A],” http://epsis.kpx.or.kr/epsis/ekgeStaticMain.do;jsessionid

=PJ7LYBMB2p2HTh4vHkVWQGGMgCvDVmHQTQIhyNWk1JI8vh1QFPtn!241999982%cmd
=003001&flag=&loc ale=KR (73 : 2016'd 10¥ 18%).
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AN SR ol At Bjs)] 22 iRl T2 HitslEid S
LNG 7|8 zlo g o851 glrh. w7} vl thal 7)Eo] golst o
o= Qe HFHeEoR o]&H lovt H VALHIIF A WA
7hizle] Thsge] AA Fole Aol

A7) Ak A7) WA 2 AR Sl HE et
Al 53HA Eck. whbA] da sl ohye) Sl WY el
ST AY A|2=glo] kgl ol tieks] Fa3gk yRPdvela B 4
Ut S T2 154kVE o] 83k SRS SYMIARE 2 E0f 345kV
o} 765kVel 22 115t $H=2 o]go] A &AL Jivk 20154 V& F 34
o] 33,316kmo] 1L o] = 154kV7} 22,524km, 345kV7} 9,403km, 765kV 1
o] 1,014km AX|=|o] Qlrh WA APdE oF 82270 o] ek oF 41,000717}
A= o] Qlrt.

2) 7t& AdH]

7hE 7P ] e W E FAARE oy A] Sk FE, ONG 75
& dsel HHE Agd o277 i ar) mEA| ST duA|Ye]
t}. gk 7k AARR| 9} gho] X gele] AE gi7] whitell S (lErE, 2
T} Foprlold#o|xlo}, I=UlAoh) Aol A7k INGS| Fei= &)
oS B9l FYEt 2014 V2o 2 A 3719 £2] LNG 7% 5 <F
49%%] 181.89] Eo| LA7}~0] Fejg 78S} S48 AREEA L, 43%7}
el 158.8% Fo] el ARSHATE2) I 7k TS ST E A4
=AM 2 HAWIEE FYste] Ul dfske FEIoH 20050 EAF
o] 33 LNG Hv|d £33 o]F viIzk wbdrle] 2x=g] Algo] Y= =
1= )

A7) A 9 LNGE= A7 g =20 RAEYT} thA] 7]3Kregasifica-

22) FEATY, “Fg dekslEdd 3L hitp:/www.cni.re.kr/board/view.asp?id=infographics&
code=040700&idx=6307&page=1 (AU Y: 20163 10¥ 18%Y).

23) SR ARITY, 12015 AJURATAAR (2F: AARZA AT, 2015).

24) SK E&Se} GSelUA)7} RN A7 Blndg 74 Folw, Zd ofell= LNG Eju]do]
27 Folt}. AR, 2016 89 3Y; To)Fir2y, 20161 109 134,
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tion)ste] Bl Sl WA} TATRASIALY FFE) STt ARE
e, Q1H, 59, 4] RS Bestal glon), ofyjols REAnE bls
8 7k B2, 54w, 71skdu), Asdu) § 7hze) shel, A, 713k B
371 9l sal Adnjso] FEsje] gick. 713hE Mk AdERE T

T ARPIAE AR R0} Ak BAEE AR FFE S
7} 2B} Belshs A iEe 3 4,520kmo]n, F4EA oA H
Wil tigt TZIAIE T8kl A TAlAolM AlsS Bk FAEkAL

$Ick.29

3) Mg Atol Au]

HFUDE AR 59 LPG, 1, el naphtie), 55, B4
AACH F& AsH= Agloltk. o] FAelA] ke 4 °Xﬂ% S, W,
9 A5 :@‘rﬂxﬂ* Watel o274 vk dmel g AHgE 5
3, 54 BEe Ao tRiel drs AfAEoe A8 k. ol
Ak 494 RS e A5 o) 45 Mo o
208 2 AT, AFE Bel i 5% Ael|E Sk Aol A
A 82 2015 7| 1 3119 s E24 vl=, T, Aol 1%, did

olo] A7 65101ek20) B3], A5 A Aol ek WALE o] g3te] of
g9, Zeal, Peid 2 BIXSh 28 7)2fe] 9uvt Hol FA5A,
P 2 PR 52 AN, dFde] A SR A7 499 9)
S O RS A5 48 o el kY A3
e iR SRR ol RIS 46818 34o] 7 olFolAm
SIc:

25) =7} FAL RS http//www.kogas.or.kr/ (2 D: 20161 10 18%).

26) BP, “BP Statistical Review of World Energy,” http://www.bp.com/en/global/corporate/energy-
economics/statistical-review-of-world-energy.html (7424: 2016} 3 109 18%).

27) AHE, A ASERule] Bt Sk (g e, 2016)
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2. FH A OlAx| IZalel Fotes B4

2 AANE 24 =ofa 2l g 2ulse] BAES olgaA ) 81
oA clsehe] sjshacls Herass AR,

D A=Y 42 2FO 2UA

A FFel YoM Tt Fwe B, 53] A8 F= AbEle d64
2 HEEA AFd BFellA o] ke 9fF adlo] Hrt 20114 ghk=o]
Ak 7Fed wale] gujsh e e Bvke) wo R Qlstol
AT, 35 2 e/t B0 Ff dEe MR £ vl
A aglal HE 79 FA ol SUHFA Z7(coordination)d} #E|7} 2
83 2kgdo] FHojgith et dest BAIA Akdelix o] =89} FHe] BUXA
2 ojA, 9] 57, AR i Alsele] ofk Qs Hel Al it
7l e 1 Al wel dAE e 47140 A 35 B9 AL
Sl ofi= A4, 1Y SR btk B @ ohy A EAG

o

oA < Utk

2) AY 24

A g dUAI L] RS AFABhe SRt dAkEe AR AA,
7k B gl o), fEhas o8k R AN Akt HES sk
At A "Erh 2 Afe) TR A7 AL k) mEo] Fol
om ke e febEe] 314 vh3{(chain reaction) HHA oA TS H=
HAY Bdo] Acker 37 9 AR obrleta glok A A2yt
B A} ARaLea] HojzRoe] 9 AlaE Eol717] FE A - S
HelE & om, Aab Ao Al wEkA] eketh aiE ik
Aa71& He|gHolM o] Wid BF & e EAgth AR A
20143 HAL2 shmredxteo] arg] R o] & iAo A]le] gl
FAL HeP)e sk, ol Iulold dakE whdae] 17 9d A
AAS A AL =AU

a2 oo r

ﬂ%rix

flo
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=
d
3t Y S Sl I7F AR APdS 3dsh]
AZFEte] oA, B, SAF TA ] tiTt . AR g ArE 2dEo] k.
ol AhietAl= AR|o g stel S ofF e (X 7193t F)ol 7
Aol wet 1 Fepdo] AR k. 53], FA| gk 47 A A|(ae,
AA, &7 L o ekoll & 2521.7GW)712] GA=T} 7S Fo 7 AAFCe
2 fegle 98 YHEE Hola Stk vy AT A9 e, 94,
71 A o] Boll= 5k, &2k AT 5 k] /15 71 ti=APL
dskal glom &bt X3 5 gk A AIEATE fXE) Slo] A
Ad AbaLe e e =7H gl 2dE 2o R odd) oy
= T2 ¢ B g golsH she A= e vh, AR WA=
oA FAo] 7kl zle A9 dsiire} ket wEA Srvehs A3

O

i
S
o
nﬁ

A ele] FPAFA oA AxEle gFE FAulge] Bagh 4]
Fzo]t}. } A 52 Q151 Al ofs) o) B3 Qelel el &

. M B35 7 A slseh shaol slo1 84
Q) polck SN FAel £-890] e Mg P o FZHoRNE A
9 9 B AArke Fohaglel B 5 vk

{

spielasl e Be ol Azete] BT Lol
7=} A]do] dash A 22 Bt AFe Ve AR
A2 2 Pk w5, dHE A, G Ao, AxelE 3k 37
Sl ol oA A A oSl e
J‘?L*—TL%E} FHZ AA ddA Fg BAll F G PIHAL Q)
A 94l (hydraulic fracking)@} 4% 3(horizontal drilling)
9] AlF71so] Ak °1]‘4X]9J°]E]r- oleigk E’é}g}ﬂ ol 7= 3-_ = T
e} ulo] ShEshe A2EE SjRe] 32 Fe ujnA de Aol

_%'L_ll
rf
B



Ued 5 Qe S2o] Wola kel ik

6) Bokxl =

AMuA| Mul=E Algshz v 54 A=t BT} ARSHErd Al _o,]
Zokro] old &= 9} =, wiek FH oUx| Qo] Tl o)ifo] Aj7|H
AqUAILe] ol&sla 9= oUiA] Aujx Alzkel AL BRS Zdlo) OiL
oItk dlE S0, 75 F2e] A5 Ao thre] yeteld 5 AsE A+
o o=k gl g2 201413 F 5 F-2] oulA| ARSE 37.6MTOE
old] 47} 95%9] 35.8MTOES XFAISHaL QIrh28) ghok M6 Zagol] 27}

WIT A9 S A2 AT A2 Aol AT Sl gl el

A7) 9A ﬂLX% Ase] Ao HFEE A, 2k, 7keol &EstaL Stk o
A olUR]e] B o= 3 ol I e Al AAF oz A
FRE R

7) 744717t

A gl b b Ae] VIR Oty Vel w4 d Wi 10
o] U= FAPZIZo] HQslt}. frfoltie}l Z 27K (Schneider & Froggatt, 2016)
o] ZAtol whad, At 2006014 201613 Alo] AXE A AA 46712 A}

2 WA Hit 7R 104delck AA) 214 591 # AA| 58712 Ak
g i Ae] 7R 62310, o] F 3877} ofn] 1A FUIE WA FF
ol WAl 1Y 6.2dHT AR FFsAdo] Atk ol#ek 71 A7zt
2 grofo] AR B9 4 Qs TEHS Wojmde 2o, v Ay
el gk E5HaAo] F7hEo] ERERQL ofufx] An] By o]Foix|A]
uS S Qi)

8) +57 2

AT e) oUAZ sjelmrE Selaka It A e AT}
ehlolE HlEE S5 Aodo] ojds WAl Selel 84%E sk Yo

28) ollLI A A 74 (2015).
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LNG %A F59 7FEt29l ont FollA, Jga Meke 55, T Sl
Tkl ok = fehE Al BAlokek Futtellr Flskar itk ofF
= = R 12} oJAIE 9] el ol A8kl glof oA
Ak A4e] 7 - A BLPEAel ofsll =l olUA] ol Fvket %
= WS T Sdok I olluA T AA 9 R SR, 7R s A
A el oSl Qlof AR Q191A Akazel] ofsh A Al=E)

o $ool AL W 5 gl Ak PEE AT ok

2 549 % shol,
SJSHE AR FeNshe Y LNG freitst
shEilo] Basith QIABoIN o] ol g Tknele] o] gl
A7) o] Fitol BeAloleh. AfAS EAZkme] A, 25, vl T
Ade BZ, A1), 2, W Fo| FHe 42 olg 717|50] olg
sick. 2719) SPgEel B glols ol olu|s] Bakt o]l & B
2% % Qe Rl TR, Aeigel BA/E 47 49 9ag QA
AAFIL 4] Ao} AAEL BESR= Zlo] Bagh), o] Slsl Wkole

Mee nge Tl Wl AEE AXS Qe A9 ko

10) Atelx 584

At glate] o) 87 9 2 Sl et $elk AAREA o)F Al
o that ALSIH 84 AV AR ek 28k B FED Bdste
HowA AWPRAIY DP9l FRe) ol st siefol it et 1w
o] o]olAlA] Qistrhe Mighol Al)sla gick. ARt A2, AslHel chelal
o} Ane] Parksdol wobAdA oleidh APl that Alele] izt
AVl s m gl itk At 97 oY ¥AE 2RE e &

oif FRIEES Z1gEo] Ao Frle] e vt B2 v ol

g Po

29) UAZA A7 (2015).
30) Lovins & Lovins (1982).
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& S A Wil A FH F 109 o) A&EEAN Flvket ALS4

11) olvx]et ICT g%

ol #] dn]e} ICT(Information, Communication, Technology) 7|&o] H&
wo oix|e] ikt o]go] KB} AlsstEo] 7kl itk o]g FAl= HY
2 okl B FEdAA vedaL S, 7PE wr]e] HAst e
gt Ao} Alz=El, dEre] A 29 $13F EMS(Energy Management
System), 89} 35 P A5S 93 ~ntE 7=, ~84¥k3(demand
response), AMI(Advanced Metering Infrastructure), Z12]3 A& oJUA] e
A|o] Al2~Ele] BEMS(Building Energy Management System)7}A| & A]2~H)
o] F&AoaL YAl ¥ Hlsl thdst ICT 7]s=Eo] 71&e] A=A =g
of HEHIL Sk o= 719 suAt FAlY] dWEF oluA] 35 el
Faxel FFAPHIT 7es 53 7] 7140 wt ofluA] AR sfe-& vk
AR 27F Brkek 718 Al HEr e S BE 9 A A
Al=E) 0 2of AghS o]F AR AEr: oA FollA] ICT 7|& o8-
Al o] PR &S BYEhE s do] AN, T2 & Aol
Aol &4, 317, Alo] =8l A3 T3 22 FHoRd Al A” Qo=

A= ARt

o] =2l olUiA] Qlzehe] Thakeh AckaglSel T3] Sl A
Qlzze} Al ofule} ofuix) olmel Avke EsH= FA oA glxe}
Q. o] Aasfeh A2 Frh % FAYITF A9 oA oLzt e A
7k 543) Asglor], 53 vt BUS| uA Qlset oln Hale 2t
9] oA 91} Qhe 4 rhade] Fas Aelsk S glck ¥ Holre
v} BUS| oA Qlaet ohw gale] wq) uj7, elzet Qhae] ofn), 1e)
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1 AR A weke A fae] ouiA) olxte} B $I3 AN
s

1. 0}

1) olluix] Ql=a} ot& Aol L3 HiH

ml=rollA A ZIekAP ol thgk Q1A I S do] HAlHo g kst
AIFEE A7 1990 o] Folt}. 1962\ Ful nAld 972 ¢lte] 54
AL T3 8AE0] w7t ke Foidh RS mIRItkeE 2hE XAl HIIA
gk, 34 7R o] Tl el HHEA] dken I Fa/do] Ao =g v
Al Zakdrt. 1988Wel] ' <$)7] tn] Fde] Fof o #et P 1
12656 % (Executive Order 12656)= A A&l & AL 34 53 22 57}
QbR Aol g H thn|akr] ffste] I AN FA 9 7|RElA vhF
gk AAESS Fofstdrt3D o] 3 HEe Ak 74 Al2E 9 A4Sl tigh
Hoo] 9488 =) FEe} UH S| ARAFARE 4] 7[RkAPd B gt
24291 A =2 9 25 AASRL A= Rk

n=e] olUAE st =71 34 7| S (CIP)E 918k 7A12S] &
AA 2= 1996 and 4] 7HkAE BB fJsk A WE 13010%
(Executive Order 13010)9X5E] o] WHtollx &4 7|7 B Gel= 807}
SAF R FAEon I7F A VWAL B o FaAe 17 el
7BA el WA WA FAskL S-S HolFuA O $84S AdEskaL
A3 gk, 4] TR S HFstshEs A A7) A, w83, ¢
&, B 3 AlEE, g Als aea R 253 vlao] A9 A, 7kt

A A B RS 3 WA el 3R o2 57t A T NkA QER

_

i

ot

J

31) The White House, “Executive Order— Assignment of Emergency Preparedeness Responsi-
bilities” (1988), https://www.whitehouse.gov/the-press-office/2012/07/06/executive-order-assign
ment-national-security-and-emergency-preparedness-.

32) The White House, “Executive Order 13010 — Critical Infrastructure Protection” (1996), https:/
fas.org/irp/offdocs/eo13010.htm.
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HL

(E 2) 53 4] 63014 et 814l F]ukal Tt AQ] HA]

ol HA sy Jlend
aeR AR54]
Nl w537
SIAES 2 A= (water supply)
P FE, EER(EY 7% 9 Asd weAA 29D,
ST yF 5554, A2 (pipelines), e, FY
YRR/ dgrAl= EA= L SR
oigh 215 AlEf 22l o, AR ASA
srNsiERls | 3FRAGR, A, A9, 203 Al 6 X
ol A, A6 8 ke A AR

oA o|A] #oke] Fodo] gk T F2EATM)
1998\ Wk ¥ 5= X3 635 (Presidential Decision Directive 63)= 344
719 ol gk QbRA FHob Begt STkekL Qe AlAehaA el e
I Aol FA 0 ZHE] AtolH] AlXElS 3R 4] TAIE O tigt B E
Qlgh Mk B35 Y RS AXBHIEY § 2Rlel FEE e 3A] 7t
AP QER FHoRS Fol7] figh W EWA FAdolt). o] & &3, duAlE
T Q] A7) FAL BRI Sk Anlsh e 97 W 13010500

o
9718 ) TNAEES F O ERA0 BEHoR EY & Eg 519

9/11 "l o]F ‘ZEekr Al 2l Zeotnos|e] Mo el P4
132283 (Executive Order 13228)7} R E o™, FHolo] ‘AR3} AJthe] 4]
AP B35 2 9)5k 4 9 1323135 (Executive Order 13231)7} L3 g}

33) The White House (1996).

34) The White House, “Presidential Decision Directive 63 (1998), https://fas.org/irp/offdocs/pdd/
pdd-63.htm.

35) The White House (1998).
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Aol theE A 7INAIE B o]AkE7E AYEQI 2001 10 25
uhe| 2] 3 o=} H(USA Patriot Act)30)0] €]3]2 S3tEHA o] e
1016421 ‘4] 7]WkA]d B S (Critical Infrastructures Protection Act of
2001y % S Y= 2002300l ‘TEHRPH(Homeland Security Act
of 2002)’¢] FH=| 237 2003 ‘e wE H AH 757} wE
Uz Hokg T3t & W A4 7WE B s 93k Hrf 24%Q1 A4

2 Aol =

2) olux] qlzt Ho B 3t A= 3 AlsH

20030l I ‘e ® TE ME AR 75— A 7w 9 F
T ALES Healy] 9g A 7IRAE B AlS —&= 7|EHeE
1998 ‘53 A3 63575 thAlsHHA, vl= 34l 7I9Ald 2 S AhelE
3 v} W $a4918 sl HlTlRE Hasm, ol e i ¥
2 7HES Agshke ol 2 545 7L kS 53] 5 AR /11
FFoF Qlete] EElH AP o2 HH | A WA QHHE A9 HR] &
F2 YWAIRIEE) e F AR A T B E Qfa A ZE
Farollxe] 2 588 HaprEcks HzlH] wst 9 g, 18)al SEQMEY
She] WA WA 242 DA

Flolo] 2006¢d ‘thEE FE HE AR 750 E Ko RE =yt 7N B
A&} 2006(National Infrastructure Protection Plan 2006)’ o] WFE %It} o] 7|
g2 A3 7 g AR 2fele] BEE Qfal Bagh thekst ofola o
AYF TS B&H 02 olgoUy] 95t AAlE 758k AS HEE S

=
STk o}2 $lal, 2t RAPE ot A3, A9l B vlEd ) T

B

I

36) Unite States Congress, “Uniting And Strengthening America By Providing Appropriate Tools
Required To Intercept And Obstruct Terrorism/USA PATRIOT ACT of 2001 (2001), https://
www.congress.gov/bill/107th-congress/house-bill/3162.

37) Unite States Congress (2001).

38) The Department of Homeland Security, “Homeland Security Presidential Directive-7" (2003),
https://www.dhs.gov/homeland-security-presidential-directive-7.

39) The White House (1998).

40) The Department of Homeland Security (2003).



E-(resilience) ¥ Q] SH ‘ﬂé%@ Atn] EMW 7JZH E‘r e B
719kA 2 23S AlE 2013(National Infrastructure Protection Plan 2013)’ 0] 2+
FEQomn o] Ag A4 7HAPE k. gl EZQ] S 3 71
Ftol thate] 2HE srEQlthAd

‘oA FEE AlE 2015(Energy Sector-Specific Plan 2015)' = 167 4]
7131/\]“ H 54 2 AY T suE tied A AR 21508 IRPe R

S Itk B Ashe 3 ZNbAve] Beleist qhae] ApNE 918 7t Hopy
o] A&Aol B B3} 1l o]Zo] Urk= 7o) S0l BAL =31 9Jr}4s)
£3] oUA] Zofellxle] thekst 7] E AFES] 7ol gt =27t o] Al
oA o]l o™, o] ool A THE EofellA “iglféﬂ_oi s
TAES Aol B =] QtE =go] Fol| thete] AFx3}eirt40

41) The Department of Homeland Security, “National Infrastructure Protection Plan 2006 (2006),
https://www.dhs.gov/xlibrary/assets/NIPP_Plan_noApps.pdf/.

42) The White House, “Presidential Policy Directive-21” (2013), https://www.whitehouse.gov/the-
press-oftice/2013/02/12/presidential-policy-directive-critical-infrastructure-security-and-resil.

43) The White House (2013).

44) The Department of Homeland Security, “National Infrastructure Protection Plan 2013 (2013),
https://www.dhs.gov/sites/default/files/publications/NIPP%202013_Partnering%20for%20Critica
1%20Infrastructure%20Security%20and%20Resilience 508 0.pdf.

45) The Department of Homeland Security, “Energy Sector-Specific Plan 2015” (2015).

46) The Department of Homeland Security (2015).
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2. R EY)

1) o] Ql=z} ore HAHO| Lo v

EUS] &3] 7IhAld B 5 915k Aa2Ql 2292 2004 EU H33 93]
(European Commission)7} 33t ‘€2l t-g517] $Ist A4 7[Ajd B
(Critical Infrastructure Protection in the Fight Against Terrorism)’ S|4 5E A
ApEglon, ol fele] Sy A 15 Alsdle] JEHE B4 A 5
I k4 57 o|ALS](European Council)= ‘|| FAol theh o, tiy]
2]31 t-8{(Prevention, Preparedness and Response to Terrorist Attack) 3}
Hy g 2 349 Aol gk At =2 TWEU Solidarity Programme
on the Consequences of Terrorist Threats and Attacks)’2 &3}, o=
EU 3P L3)e] “fd 4l 7IHiAAd S Z2 T3(European Programme
for Critical Infrastructure Protection)’ .2 A %|QT}. 200413 F-H AT Hed
37t gk o 88yl gk A 7N BEte e dA
7P S-S Tt o] O7FAIR RIS 1) ou ] Adu] Bl YEY=
(A, A B 7k AL A AV B AR, Sl A28 2) AR B
Z1=(dA8 A7) B, E A2EL JIEUlE 238 AT ES o], h=9o,
HEYD); 3) 823G SAFAD; 4) o5 Anj2(8d, 24 3 g
s A, A E AlSE A gl FE I AHR); 5) ARHRE, AL T,
T 5 B AFE AR 6) B8R, A, AE R UEYA); 7)
ant, darsAd, e B diE a5 U ESS, aEAlo] Al=8); 8)
AL A, A gL FEEEH, BESH, AN, 3 =3); 9) A
(A AR, A, AR E=, 2Rt 8 A =71 7PEE 9 R,

AR} P g Al 7HAE B Auul(First EU Critical Infrastructure
Protection Seminar)”} 20053 6€o) 7HH =Y o™ #22} 3]o)7} 9ol HE
olgict. o] F Wef Aol FHAY SHTEL A TNAE HEE 9

47) European Commission, “Critical Infrastructure Protection in the Fight Against Terrorism”
(2004), http://eur-lex.europa.ew/legal-content/EN/TXT/?uri=URISERV%3Al133259.

48) European Commission, “Critical Infrastructure Protection” (2004).
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2005 1190 EU Aa9)91sle <5l a4 7piaal B w21 9l

=X](Green Paper on a European Programme for Critical Infrastructure Pro-

tection)’ S THE3FITE4Y) 2006\ 12 EU HPedsl= “f A 7oAl

B35 z2a8g dstglon, o] 2RI FHAge] A TN B
£ Sl FARR AR Aol HdH.

L'

2) olfx] olZat B2 Qat M Tl AlK
2006130 HEHE HY 4
7V Hso] gdel 278

Ao Foxoal gaaieo] oae olags Ao *lx—‘rﬁ}oﬂ HE4 A

Uea) giael] 278 A 7 BE7kA] O WS WETES0 o= 2004

d $90% 499} oklE) BmS F) AL HEE 9F e

A=) va] 2 A7} o =k

2008\ W H EU o|AKS] A3 4 Al 7ukapd o] spet o A1gS
A AR FRE U FE BAS T Aok 7 NARES FUAY
Y2 ds]e] A3 A AR 4 Al 7R E-S sjetsfof &F o] &
ffal 7Fsd Sl sl % BAA 2ela gl JFES A e
X2 Q] 7]5(cross-cutting criteria) 2 oL A|9} 5 Hofe] V&S BT 1L
elafiof gt53) 7} BledmE wegh Zh Aol Ak A A 4l 7]

< 9l W42 A (designation) TG AAHok S o)F $I5 EU a9
Aslele] o]} 4HEITES B9So] Zzte] AHE i WA bl
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[ABSTRACT]

The Conceptual Framework and Components
of Energy Infrastructures Security

An Examination of the South Korean Case

Jae-Seung Lee | Korea University
Jung-Min Yoo | SH Corporation
Heungkoo Lee | Korea University

As an expanded concept of energy security, energy infrastructure
security means not only the defensive measures to protect critical faci-
lities from external physical attacks but also a resilience to unconven-
tional threats such as cyber attacks, climate change and natural disaster.
The US and EU has managed critical energy infrastructure protection
as a policy priority since the 1990s, especially in the aftermath of 9/11
terrorist attack. South Korea, as a major energy importer and heavy
energy consumer, has huge economic stakes in protecting critical energy
infrastructures. Furthermore, the military confrontation between the two
Koreas and geopolitical tensions in Northeast Asia also add political
importance of maintaining energy infrastructure security. This study
examined the vulnerabilities of South Korea’s energy infrastructures and
proposed a comprehensive policy package for national energy infra-
structure security focusing on energy resilience, decentralization and
regional cooperation with neighboring countries.
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