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FUE FTMIAK Foh =, FAE7H FE sUAY AAA gl 7 Ik #A fAE ¢
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Aot
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Abstract - Natural gas is globally emerging as an important energy source for environmental,
political and regional reasons. In Korea, natural gas imported from oversea natural gas re-
sources as a LNG, it is increased for an applications as a fuel and feedstock which replace
the coal and nuclear energy. Because it is relied on the import market in Korea, it is very im-
portant to analyze the security for supply. Therefore, this study suggested a method for re-
ducing supply risk and for providing stable supply and demand through risk analysis of
Korea’s import structure.

In order to reduce the supply risk, the concentration of importing countries should be low-
ered and it is necessary to lower the proportion of countries with relatively low GSSI and in-
crease the imports from Russia. Finally increasing the number of importing countries or main-
taining friendly relations with countries where the supply is stable could give us the positive
impact in terms of total GSSI.

Key words : natural gas, LNG, import risk, gas supply security index(GSSI) , small scale LNG
(ssLNG)
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A7 2 (natural gas, NG)= WEH (CH)S F4
2 3= ¢8| LPG, A5, 7148 5 B
EAprt Hof da Al AR 9} o] ikslErA
o] ATFo] Hof A HASE LHA o

, A AA DA} lgA =29 23%2" AT vk
ol AMEE I = dAsolth Syl ¥F
T AA7tzE g RE Sy Y&t o,
FoZ E097] B FRO|EZ NS F
B8} A7t 2~ (liquefied natural gas, LNG) FE|
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= 722 Y/¥ = (structure risk, SR), &|FF I
(dependence risk, DR), 1Z2} $|¥ = (infrastruc-
ture risk, IR), AF $ ¥ = (resource risk, RR) #| A
312 1Y X (geopolitical risk, GR) AT E (mar-
ket risk, MR), +%%]¥ % (transportation rist, TR)
o 7717 HEEE EA%T 4 dEE sUs
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QloZ = SR, DR, IR ©] EgEH, $U=2] 22l
202 RR, GR, MR, TRS &3t}
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Table 1. Analysis method according to risk indi-

cators
Analysis method
TE Index et W]
actor
Ll
N 7
IR 71887, ThaH j %
RUe |
Risk of T, ]
domestic SR Z o1qx] ZweE B
factor
7
DR |sheamz, e 00
Rl |
RR R/P
(reserves/production) =7hd
THE GR FSI gt
Y= B A2
GSSI MR FAR SF(GSSI)
A&
TR +=5AE
RR* HlZ, R/P
Skt
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qI= QHH AR
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=
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Table 2. Structural risk analysis of natural gas
in Korea

2010{2011{2012 {2013 {2014 | 2015 | 2016 |2017|2018,

Coal |0.14{0.16|0.15|0.15|0.17 | 0.16 | 0.15 |0.15]|0.14

Oil 0.520.50 [ 0.49 | 0.49 | 0.49 | 0.50 | 0.52 |0.51(0.50

NG 0.11]0.12(0.12 {0.12|0.11 | 0.10 | 0.10 {0.10(0.11

Electricity| 0.19 | 0.19 | 0.19 | 0.20 | 0.20 | 0.19 | 0.19 {0.19]0.19

[Renewable|
energy

0.03 | 0.02 { 0.03 | 0.03 | 0.03 | 0.04 | 0.03 |0.040.04

Table 3. Dependence risk analysis of natural gas
in Korea

2010|2011 | 2012|2013 | 2014 | 2015 {2016 [2017|2018,

DR ]0.998/1.040{0.949|0.999|1.020|1.002 |0.962 |1.038|1.044
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NGI (total natural gas imports) : JA7F2=
=%

TC (total domestic natural gas consumption) : =
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Table 4. Infrastructure risk of natural gas in
Korea

=7z A9

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

RF [9,916(10,276|10,636(11,356/14,056(14,05614,056|14,056(15,37¢)

IR | 2.63 | 253 | 242|247 |3.36|3.68 | 353|338 |3.19

_ RF

"=

3

RF (annual nominal capacity of LNG regasifica-
tion terminals) : 718} &% (ton/y)

TC (total domestic natural gas consumption) : =
WellA AHEE HAA7Fe TF
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FETE 2-3u) ol EA FAEC] o], AR
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Table 5. FSI of countries exporting LNG to

EX LR

FN

Table 7. Normalized calculations of transport

Korea distance and transport risk by country
2010(2011|2012|2013 {2014 {2015{2016|2017|2018 Distance (Km) TR
USA [353|34.8|34.8|33.5(354(354(34.0|35.6/|37.7 USA 16,090 0.0593
Russia |79.0(77.7|77.1|77.1|76.5|80.0|81.0|79.2|77.2 Russia 1,440 1.0000
Oman |48.7|49.351.7|52.0|53.1|{52.0|51.6|52.5|52.6 Oman 9,170 0.5037
Qatar | 51.849.5|48.0|47.1 489463 |45.1| 44 |48.1 Qatar 9,913 0.4559
Nigeria [100.2]99.9 |101.1{100.7| 99.7 [102.5/103.5|101.6| 99.9 Nigeria 17,013 0.0000
Australia | 27.8 [ 28.1 [25.425.4|26.3|24.3|22.5[22.3|20.8 Australia 6,707 0.6618
Brunei |67.6|65.8|64.1]63.2|63.6|63.5|62.0|61.6|59.8 Brunei 3,260 0.8831
Indonesia | 83.1 | 81.6 | 80.6 | 78.2|76.8|75.0|74.972.9|72.3 Indonesia 4,057 0.8320
Malaysia | 69.2 | 68.7 | 68.5| 66.1 | 66.2 | 65.9 | 66.1 | 65.4 | 63.6 Malaysia 3,878 0.8434
Table 6. Unit price of LNG for countries
exporting to Korea (unit : USD/ton) 08
2010(2011|2012|2013| 2014 | 2015 | 2016 2017 | 2018 *
USA |442.3|565.0{920.2{905.4|1,073[699.8|380.1(411.2|482.9 *
(117
Russia [279.0{369.6]|392.1|309.2(652.3|478.4|314.4|369.7502.0 o
Oman |642.9(825.6/961.6]928.6/947.6(624.6|390.9(455.4|585.3 03
2010 2011 2012 2013 2014 2016 2016 2017 2018
Qatar |661.6/830.8(942.8/900.3|1922.5[608.8|369.9(441.0|555.8 A Rossia Oman Quiar —+—Nigarin

Nigeria |462.4(630.5|751.0{789.7|818.0{517.3|353.9|393.5|491.9

Australia [436.8|582.1|735.2|726.7|739.3492.2|379.3|416.1|539.9

Brunei |648.3|784.1(968.8|891.5|873.4|545.5(398.4|423.4|497.3

Indonesia|518.5(671.4|717.6|712.2|728.9|421.7|316.6|353.8|434.6

Malaysia [438.3|503.1|565.7|684.5|868.9(576.6|363.0|387.4 |474.7

, BAA a0le] Hireh 4 ol g3te] A4

Xlﬁ~é’-: o] g3t GSSIZ
= Cabalu(2010)4 Al 01%3}2514. RR, GR,
MR, TR Z} &40 tha}e] 5 =
YA A H o, A3} “0“?3—8— %2324% £.4¢l RR
< A7tsk P.N)S] o =
249l GR, MR, TR~— X*?(—ﬂ-(N.N)ii TES
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Amstralis  ——Brme —Domesis  ——Malaysia

Fig. 1. GSSI by importing country from Korea.

Arrstgtt AslE 2 R AEL GSSI 241S o] &
k] Alaksth

7h2 kRol FEE A HEE AT AdEo] glor
GSSI= AF7F Feas eSS HAHLE v
B, A7t & o A S
ugke} f-Euete] Hdvke #01301] 3 RR,
GR, MR, TR 47}A] Q4| thsl] %~
Fig 17 22w, H|¢]El= Table 8 L}E}lﬂ?}l:]—,
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Table 8. GSSI of countries exporting LNG to
Korea

Table 9. Ratio of Korea’s imports per country
(unit : %)

2010|2011 {2012 {2013 | 2014 | 2015 | 2016 [2017 |2018

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017|2018

USA ]05328]0.5364|04552|0.4622|0.4481|0.4501 | 0.4727 | 04982 | 0.5500

USA | 0.8 | 04 - - - - 0.7 | 53 (108

Russia [0.7386(0.7488|0.7415|0.7380|0.7436 | 0.6796 | 0.7446 | 06915 | 0.6176

Russia | 88 | 7.9 | 64 | 46 | 5.1 | 80 | 55 |51 |43

Oman |04376|0.4380(0.4268 | 0.4227|0.4386|0.4434|0.4290 | 04186 | 04139

Oman | 13.7 | 10.1 | 12.1 | 10.8 | 10.0 | 11.9 | 12.0 |11.1| 9.6

Qatar |0.6432|0.6513|0.6585 |0.6421|0.6773|0.6858 | 0.6924 | 0.6777 | 0.6638

Qatar | 22.9 | 22.5|30.2 | 33.6 | 34.6 | 37.4 | 35.5 309|325

Nigeria |0.4404|0.4246|0.4635 | 0.5124 | 0.5303 | 0.4900 | 0.5076 | 0.4856 | 04849

Nigeria| 2.7 | 3.0 | 53 | 70 | 86 | 3.7 | 1.6 |21 | 1.0

Australia |0.6769 0.6946|0.6719{0.6723|0.7480|0.7235| 0.6197 | 0.6346 | 0.6184

Australial 3.0 | 2.2 | 23 | 1.5 | 23 | 57 | 13.9|18.7|17.9

Brunei |0.4968|0.5044|0.5099|0.5131|0.5619 | 0.5841 | 0.5224 [0.5430 | 0.5987

Brunei | 24 | 20 | 23 | 29 | 20 | 3.7 | 41 |39 1.7

Indonesia |0.4750{0.47530.5002 | 0.4871|0.6126| 0.6832| 0.6783 | 0.6893 | 0.6343

ndonesia) 16.7 | 21.9 { 21.9 | 14.1 | 139 | 11.2|13.0 [ 9.5 | 7.8

Malaysia |0.5587 | 0.5983 | 0.5918 [0.5225 | 0.5395 |0.5359 | 0.5324 | 0.5981 | 0.6176

Malaysia| 14.4 | 11.4 | 11.9 | 10.8 | 10.0 [ 11.0| 11.4 | 99 | 8.4
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Fig. 2. GSSI for each country with Korea’s import
ratio.
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Fig. 3. TGSSI changes in Korea by year.
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Table 10. Scenario for predicting GSSI
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Fig. 4. TGSSI changes in Korea by scenario.
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