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Global Gas Trend, Sino—Russian Gas Cooperation
and its Implications towards Korean Peninsula
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&= drI7t AEEO|(new normal) AlCHoll SHMH AMGHEO| 7% OIStZ SIS X't
2018 S22 10%U 2| &2 JEES FAlH Rt J2iLt MEH Me S4Q ofHX| AHl= #E82

S|, 2, EY S 222 ZelsIct. £5| 2010E 0|F S22 01=2 MR & MA Z/cHe]
OlAX|AH[=0|X} OA=tEtA HIE=0|2Hs 2F0IE A =M ol|LX| +L Sithet BHEeF 714
slof thet MZtds QX S=TR= FHoIUXIC| ARE, olHX] Zef Z3f oU|X| &8 i S=

HACH= o|X |2 MHsH Tt ANMIZ 12 - 578! (2011-2015) 7|2t S0t

MEHTE ERO| AT AH| S7FEECH MATIALL HISMMOUX|Q] 57180] Z2 ASZ LIEKLCH
13 - 571l(2016-2020) 7|ZH0ll= HIStA0|AX|Qt MAHTIAL] AHl= Mush= BHH, sHMol|LHX|2

2H[= AEC2MN MEXNQ SFES J1IE FESHICE SEE MBI

3) K R Bolton, 2009, “Russia and China: An Approaching Conflict?”, The Journal of Social, Poliical and Economic Studies (Summer).

4) 1980K M2WIEIO| WES AD|2 Y B HYSHE 015, 19021 YT MK Y SUIA WS AT, 013 Y=L
Qs SUT 2rO0S Fix B ST BA(90) WA BINls FR0 SR 2 S901 ol ARl Wk
MBI T2 E2 U 2201 U1 YUS.
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(E 1) ®M12xt 570 7721(2011-2015) 712t FL gt X|&

b chel 2010 20154 HEA S7H2(%)
1X} Ol K] AHAkEF Stce 31.2 36.2 3
ME A= 343 375 18
e A= 2 215 1.1
HMAHTIA Ay 957.9 1,346 70
H|StAof| LA X| %tce 32 52 10.2
1R} Ol X| AH[ZE ice 36.1 43 3.6
ME % 69.2 64 5.2
e % 174 18.1 0.7
HMAHItA % 4 5.9 19
HISHAOf| X |(>2 222 % 9.4 12.0 2.6

EX: BEREE+=h#51(2016)

(& 2) 13%} 571 78 7|12t & of|UX| ¥ F2 =8

o3 X|E Bl 20151 2020 HEF S7HE(%)
1R} OflLAR| AtiAs otce | 36.2 40 20
olUxIEE U/ [EPNESLIESE Sltce | 43 <50 <3
MEAHIEY AE 396 41 0.7
Ol X[t EE % 84 >80
H|SHAO)| K] AH| HI % 35 39 4
HISHMOf|LAX| YT HIg % 27 31 4
W[EbNEEES HISHAO)| LA K] AH| HIZ % 12 15 3
HATIA AH| HIE % 59 10.0 41
MEF AH| HIE % 64 58 —6(TL&A)
HlUxIEE CIRIGDPE OlUXIAR ZEE | % 15(744)
SAES CIQIGDPY CORHIEZE % 18(714A)

EX: BEREEE+=h#5(2016)

SHIFE] T ofAX| AH|ol|lAM
70%LHE FAlGH2 MES| MRE2 60% ZEWIX| 5tafet BHH, o3 HX[=, MXHM0|UXIE =
Siet FHoLIX|Q HIZ2 &S| B7I6ICLY F28 M2 R0 MR8 2 #S0| gtk Ho|
Ct. 2000 =8 20%HE FXAISHE HR2l & 2 7|1Ho= 10%t 2 RX[6t
1 e, 201438 E = 25[3 2S5t UTh= AFEOICE 01 Salf E=0| oh= st X| &
=2 ME 23201 tiet A2t 2nlE eFEE 4~ ULH, 0IF Sdl S22 oHX[HAMAM HRE

t

SE2 TS| RAIEL UCHE AHES & 2 Uk

5 E=0IM= BEXRES UHXIZ 2RoI0 2ES 0P [oHA] = FEHXIZ 2AE

0/(2006—2016)

i

(# 3) 379 oL x|2A Ha}

2006 1215.0 353.2 505 124 98.6
(70.2) (20.4) (2.9) 0.7) (5.7)

2007 13136 362.8 626.6 14.1 109.8
(70.5) (19.5) (3.4) (0.8) (5.9)

2008 1406.3 3757 726 155 132.4
(70.2) (18.8) (3.6) (0.8) 6.6)

2009 1556.8 388.2 80.6 162.1 15.9 139.3 6.9
(71.2) (17.7) 3.7) (7.4) (0.7) (6.4) (0.3)

2010 17135 7286 98.1 191.9 16.7 163.1 12.1
(70.5) (17.6) 4.0) (7.9) 0.7) 67) (0.5)

2011 1839.4 4618 17.6 194.2 195 157.0 17.7
(70.4) 17.7) 45) (7.4) 0.7) (6.0) 0.7)

2012 1873.3 4837 1295 2487 22.0 194.8 319
(68.5) (17.7) @7 9.1) (0.8) (7.) (1.2)

2013 1925.3 5074 1455 2742 25.0 206.3 429
(67.5) (17.8) (5.1) (9.6) 0.9) (7.2) (1.5)

2014 1962.4 520.3 166.9 3225 286 240.8 53.1
(66.0) (17.5) (5.6) (10.9) (1.0) 8.1) (1.8)

2015 19204 559.7 1776 356.2 386 2549 62.7
(63.7) (18.6) (5.9) (11.9) (1.3) (85) 2.1)

2016 1887.6 5787 189.3 397.4 482 263.1 86.1
61.8) (19.0) 6.2) (13.0) (1.6) (8.6) (2.8)

EX|: BP Statistical Review of World Energy®| Zt H=(2006—2017)E X122 7N

3. 3= HR 2 S iiZ

et et 20| 322 oflUX|ZANM HEre HEQo] SAED U 20| 0f2{8h FAMl=
XI&E 4oz MYUECE 12 - 5738l 7|7 9t Mol matAH|ZHApparent Consumption)?zt 2

=
S5212 212t 4.83%9 6.33% S7ISICE 13 578 712t Sotoll= 12 - 578 7|2t Soto] wi

—_
FME RAISHKI= ZolX|2 2 BZ20M TS XEHez I Aoz HYEL

o

(7 4) M7 B2 12 - 578 7|2H & duiet g2 4 X

000 2015 2020 uioe ()
SRIIfEZHAE) 3128 3717 420 3.51% 2.47%
MAZHAE/H) 2.03 214 201 1.06% -
HEAHIZHAE/H) 432 5.47 59 4.83% 152%
SUH(AE/H) 2.39 3.33 39 6.86% 3.21%
S92 Zo|(Ttkm) 2.2 2.7 32 4.18% 3.46%
245 SH(YE/) 39 5.3 6.5 6.33% 417%
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£Hl: 10 bbl/y e

XMEet SUVZE EAIEIUY| tZ0IC MEECH XAIZE 2 SUVel ARE Fol d8ez 07|
21=9| 2IAE I OHE O|RF0IC XM= TE =71t HE| S0 EAlEE SUVE JERE F
ettt oot S=4t CIQ] F20[ EX| 0t LS FRE F2 ATle He ZA7L As5l=
A7t Zdotz| Z0|ct 201602 S0l M EHoiE x| SEXt S 40%0i 0|=2= 880ZLH7t
SUVRLH 2020E0il= 60%71X| 0IF A2z HYE7| ME0| H7 AHEH2 22 U= FAl

RiaMoR F7ket HOR oAt

(I8 5) 5=79| 27 +YUE H3} 0| (I8 6) 372 St £ 0|
Er9): ot £ Thel: et o
_ 20000 - T lSedans = Sport utility vehicles = Electric vehuch?s
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10 r 20008 S5 Wind(2017) Z3: IHS, Bernstein(2017) 1

= 15.00%
= L0.00% -
4. 32| AlZiolM 2 S| M7 =2l 2j|
= S00%

20| TSt 42 F7H= S| U +ele MolE HSIS JRSIC SR eapot) @ Baks o
HHRAISO| 0[2fet HElE ME5tm Ut FRARO| LEMOIUX] A ol BIFFRAIS)
UKL SAE|D BOl0| SHEUCE, T2 STYRE 22 AN MRS BHA M1

t
£ %alf U BMwin—set)2 =lthsts T2 7IRE HX[EI¥D, UEHYRASS 20|20 Hae

_u.

)

MIE HAERI(Sanford C. Bernstein & Co., LLC)2 &=29| M7|AISAt 20| 22Y FRAIHO 422 F5fAZ 202k ©
0| WEEACIT HotelHA E=RI59 SUV ME7F YR ABIZY BIIME XI&AZ Aoz EME. SCMP, “China’s
obsession with SUVs is about to have a big effect on the outlook for crude oil” 23 April, 2017.(Z4A1Ql: 2017-08-02)

http://www.scmp.com/business/companies/article/2089940/chinas—obsession—suvs—about—have—big—effect—outlook—crude—oil
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8) ==O| 2AIOIE MU K|t 15 SOt 208t SAESH O] 0]0, 20160 = 2015 CHH| 25% S7Fst 52508 E(1052H/d)
2 7|Z5t0 B7MMIE 0lo7}n S, ] SAl2lor 2 FSTIS Lol kel 2 - 2iAlof 7F HEES B212 0| RITI! Mt
Ewﬂou 0l2X| R5t1 QUOLt CHP BRmEMETL £RIED US. BRY B YA 9| "M OIUAXIAY 2IMOIE Hi7-18
" O AXIZHHTY, 2017.0620.2 AHE.

9) WSJ, “Oil Producers Tap Brewing Demand From China’s ‘Teapots'™ 26 September, 2016, (ZAHL: 2017—08—10)
https://www.wsj.com/articles/oil—-producers—tap—brewing—demand—from—chinas—teapots—1474789780

=01 UACE B=E2 2017 Lol Ast0] ZHMOIEX[HZHAINE)E Sall fI2HEiE Argst ARMEA
HE AlRXeiCl= SHE 962t 0/=2 WTIRE @= Brent7t &tst I Mol U= 7124,
=2 HRUSAIE TS Safl fletatel ZXEE oS dalete SAl, HR7H -0l S
AR ZM B1Q BF2| QFMEIE AMHSIIA} SICEY oo B2 AR Qlotst ZHIE 5i7IsH=
Z7M0lMe] =S SftisHiCle YRS EHSIRICHL AX=Z {letst Ao heler 2{Alotof| 2| &
7 TUH2 XSEXCE BItetn UM Z|cf MR=2l AFRCI0AIE $I2tst ZXIE st Tt
" 2{Alofol| 0|0 AFRC|O2H[OF7IX| Qs ZAMIS HOFS0|H F MIA| 40%CH2] RS MMzfo|
otetZ ZAME Aoz MUELE 522 70| A S7kset AI=lo] otL|2k= 2ofolct,

Liop =2 22 of|4X] H2Cte MEstze Q=E iK1 QT B=9| 0l2{st B2 Asist
7| flof FT1 B2 Tefo| UHLZRLt S RHHXIAA(GE!) F&oIct £=& o[o] YU AN
20N 70% 09| |RE st Ut 0|2t A Z=0AEMMZ(Ultra High Voltage), A0t
J2|=2t FYOUXIE 7|8t E St H MAol| H=71HE - HAIGRo 2 AAE M3 HEJFQ! GE

THE Soll 5= 22|= FHOIL HAHLUES Selez ot SR0t J2|EAES JHEs, 015

0

0

MAZ SIHAIZICHE A2 REIGHT QICE &0t ofL|2t Z22 0[0] F M7 AHMOIHR] AR
MEstn Qlm, M7 Zlchel 2% 2715 Sl Lo QUCh ZHR7E 2%, M MRl J2ls
=, AMHoHAX] BT ALY ME S2 oflUX| THH FYS flet AAPez HZELD 2{Aoket

o| HR Y2 =29 HAHL 7S Tlists AIEE & il Z0]Ch.

5. = . 2| MQ si=io| 2 x|Ax|X &to|
— “BA|ZE(Rosneft)2] EAHIZ|O} MSKIAF X Tl Al2"S SAlo=z

201613 3E, 2iAlote] ZFMRT|A ZAHZE(Rosneft)= AtAZE 2R SAHZ|0F ARAt
Mol XIS =9l X[7|Y ZAAA K0 oH2S5HRACE I0CL(Indian Oil Corporation Limited),
OIL(Qil India Limited), HI&t HIEZ(Bharat Petro Resources Limited)2 #4E Q1= 74
A&E Taas-Yuriakh {1t Vankorneft R%2| X2 29.9%(2 12.422 =)t 23.9%(2t
20.202 =)ol oHRISIRICE. Exl= YAl CNPC, SINOPEC 0| 0| X|[&2 AAL F0I%i1, E3|

10) Platts, “Analysis: China looks to delay crude oil contract launch amid jittery equity, steel markets” 15 July 2016.(Z4AH): 2017-08-02)
https://www.platts.kr/latest—news/oil/london/analysis—china—looks—to—delay—crude—oil-contract—26493197

1) HFE(High Frequency Economics)@] Z+ HIQIH I(Carl Weinbergl= £=0| RPEZF KAQA|IRO] J7hA X[HHEQl =7t2 SEAGHH Of
=9 XI/IE r|°*°* Zdoz MUE E5| AFRCIot2H[0F 529 'ARQ'S BOHS0|H T2 MRIE0AE &S 0|2 Aozt
915l A L2, CNBC, “China will ‘compel’ Saudi Arabia to trade oil in yuan — and that's going to affect the US dollar™ 11 Oct
20175 A& (ZMY: 2017-10-11)
httos://www.cnbc.com/2017/10/11/china—wil-compel—saudi—arabia—to—trade—oil—in—yuan—and—thats—going—to—affect—the—us—dollar. html

12) SRS ERREA IR 2017, " IKAE R B RN BRSO R E .

1B) =2 2 EHYY, I, EHYE LTI 71 L2 EXIE ot eH, YXMH| SHUME 12 AX[6lD S, REN21.
2017. Renewables 2017 Global Status Report.
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14)  Keun Wook Paik, 2016, “Sino—Russian Oil and Gas Cooperation: Where it Stands and How Far Can it Expand?”, Geopolitics of
Energy Vol.38, Issue 8, (August).

15) Rosneft, “Rosneft and Beijing Enterprises Agreed on Joint Operations on Projects in East Siberia” 25 June 2016.(ZA1Q: 2017—
09-17) https://www.rosneft.com/press/releases/item/182759

16) Rosneft, “Rosneft and ONGC Signed an Agreement of Sale and Purchase of 11% in Vankorneft™ 14 September 2016.(Z4A1:
2017—09—-17) https://www.rosneft.com/press/releases/item/183701

17) BBERIE, HEIFE(SEERAM D b B ERosneftsE = KARER, 2017-09-11.(Z@ AL 2017-09-20)
http://world.huangiu.com/hot/2017—-09/11235442.html
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Global Gas Trend, Sino-Russian Gas Cooperation
and its Implications towards Korean Peninsula
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Global Gas Trend, Sino—Russian Gas Cooperation,
and the Implications towards Korean Peninsula

This paper aims at understanding and updating the role of Sino—Russian gas
cooperation and the implications towards Korean Peninsula. As the first step, a
broad brush review on the global gas trend will be made. Then the update of Sino—
Russian gas cooperation together with the update on China’s gas expansion will be
made. Finally it will touch on Moon Jae—In Administration’s New Energy Policy and Its
Implications towards LNG imports. A brief touch on the implications of Sino—Russian

gas cooperation towards Korean peninsula will be also added.

Global energy industry is set to witness a major change as the 2015 G7 meeting
confirmed the fossil fuel phase—out at the end of 21 century” and Paris Agreement on
climate change? is adding the pressure for implementation of the fossil fuel phase—out.
However, fossil fuel phase—out will take time and natural gas will serve as the transit
fuel source in the coming decades. The role of natural gas in global energy mix will
increase continuously. Asia, in particular China and India + ASEAN countries, will be

the driving force of global energy demand expansion.

1. Brief Review of Global Energy & Gas Trend

As shown in Figure 1-5, the expansion of global energy demand by 2035 will be
driven by both China and India. However, the share of non—fossil fuel sources in global
energy mix by 2035 will be at most 25-30%. The difference of 2016 & 2035 gas trade

1) Piita Clark and Stefan Wagstyl, “G7 leaders agree to phase out fossil fuel”, Financial Times, June 8, 2015, https://www.ft.com/
content/ec2c365a—0ddf—11e5—aa7b—00144feabdcO

2) https://en.wikipedia.org/wiki/Paris_Agreement

will be huge. By 2035, the volume of LNG trade will be bigger than that of pipeline gas.
As of late 2015, the share of spot and short term LNG trade already recorded 29%, and
this figure will be getting higher in the coming years. BP’s projection that LNG supply
will be driven by Qatar, Australia, and US. The role of Russia is not taken seriously as
the share of Africa is higher than Russia. It could be challenged if Russia’s ambitious
plan of converting Russia as the key LNG exporter in the coming decades based on
its massive Arctic onshore gas reserves is materialised. (As shown in Yamal LNG, the

project offers competitive price for the export).

Figure 1. Global Energy Demand
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Figure 2. Fuel Mix
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Figure 3. Gas Trade : Pipeline Gas vs LNG
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Figure 4. LNG Trade by Contract Length
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Figure 5. Growth of LNG : Supply and Demand
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The brief review on global gas trend strongly indicates that the role of gas in global
energy mix in the coming decades is set to increase. International oil companies are
prioritizing the gas expansion. FT (September 8, 2017) covered a story on Big Oil’s
bets on gas.” The story pointed out supplies of LNG are on course to increase by 50%
between 2014 and 2021:- The investments are part of a wider dash for gas among
the biggest energy companies, as the industry bets that the clean characteristics
of gas compared with oil and coal will allow it to keep growing as other fossil fuels
decline:- Companies that once treated gas as the poor relation to “black gold”
are now gambling that the colourless commodity can help secure their future in a
decarbonising world-- The gamble on gas rests in large part on the sector’s ability to
squeeze coal out of the global energy system and compete with the rise of wind and

solar power.

Head of Shell gas business maarten Wetselaar said that renewables will dominate
in the long run but during the transition, and may be even at the end of it, there will
need to be a stable source of electricity that can step in when wind and solar are not

available.

3) Andrew Ward, “FT Big Read, Energy”, Financial Times, September 8, 2017.
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Nowhere is more important to the prospects of gas than Asia. China and India are
expected to account for half of the 30% increase in global energy demand forecast by
BP between now and 2035. Coal still accounts for about 60% of electricity generation
in China and India, but rising concern about smog is creating an opening for gas.

Wetselaar insists that moderate prices and proliferating sources of flexible supply and
demand are good for customers and producers alike. Gas needs to be affordable. To
grow profitability of this business we need volume growth not margin growth, because

margin growth means higher prices which will drive demand away.

2. Geopolitics of Global Gas Supply

The competition of leading global gas suppliers will be intensified in the coming years
and decades. In July 2017, Qatar decided to increase its production capacity from the
current 77 mt/y to 100 mt/y in the coming 5—7 years to make sure that the country
will keep the position of world’s biggest LNG supplier. This is a very important but
an unexpected decision. It is an indirect confirmation that Qatar was alarmed by the
challenges from the large scale LNG flow from Australia and US? In fact, initially,
Australian government has projected the country’s LNG production capacity in 2016—
17 will be 53.1 mt/y, and in 201718 will be 67.6 mt/y and will reach to 77 mt/y by 2021—
22. But the figure was revised to 87 mt/y by 2012-22.%

Like Qatar and Australia, the US aims at becoming a large scale LNG export in the
coming years. As shown by Figure 7, as of Feb 2017, already commissioned + FID
volume reached at 80 mtpa. If approved volume of 56 mpta is added, US is set to
export as much as 136 mtpa, and it could make them the biggest LNG exporter. It is
worth noting that in April 2017, new US LNG developer Tellurian’s chairman Charif
Souki (former founder of Cheniere Energy) made a bold offer of fixed priced US$ 8 /
mmbtu LNG supply by 2023 to the Japanese buyer®, and it got a cold hand. It is worth
noting that separately from the US LNG import deals by Kogas and SK E&S, Hanyang

Corp which is aiming at developing LNG terminal and storage tanks at Myodo signed a

4)  hitp://www.reuters.com/article/us—gulf—gatar—Ing—exclusive—id USKBN19Q2HA

5) http://www.Ingworldnews,.com/australia—raises—Ing—export—forecast/; https://www.reuters.com/article/australia—resources—
forecast/australia—closing—in—on—gatar—as—worlds—top—Ing—exporter—idUSLANIMGOX9

6) hitp://www.reuters.com/article/japan—gastech—Ing—idUSL3NTHETYR ; https://www.it.com/content/08daacda—a9a3—11e7—-93cH—
648314d2c72c

MOU with Delfin LNG in July 2017.” Delfin LNG argues their LNG price to Asia could be
slightly lower than the reference price of US$ 8.0 / mmbtu. (Author learned from Hanyang

Corp that the price could be quite competitive, but no specific price was given.)

Figure 6. US and Canada fights for LNG Exports

North American LNG Import/Export Terminals
Approved

Import Terminals

us.
APPROVED - UNDER CONSTRUCTION - FERC
1. Corpus Christi, TX: 0.4 Bcfd (Cheniere — Corpus Christi LNG) (CP12-507)

APPROVED - NOT UNDER CONSTRUCTION - FERC
2. Salinas, PR: 0.6 Befd (Aguirre Offshore GasPort, LLC) (CP13-193)

APPROVED - NOT UNDER CONSTRUCTION - MARAD/Coast Guard
3. Gulf of Mexico: 1.0 Befd (Main Pass McMoRan Exp )
& 4.Gulf of Mexico: 14 Bcfd (TORP Technology-Bienville LNG)

Export Terminals

us.
APPROVED - UNDER CONSTRUCTION - FERC
5. Sabine, LA: 0.7 Bcfd (Cheniere/Sabine Pass LNG) (CP11-72 & CP14-12)
6. Hackberry, LA: 2 1Bcfd (Sempra~Cameron LNG) (CP13-25)
7. Freeport, TX: 2.14 Befd (Freeport LNG Dev/Freeport LNG Expansion/FLNG
Liquefaction) (CP12-508) (CP15-518)
8. Cove Point, MD: 0.82 Bcfd (Dominion-Cove Point LNG) (CP13-113)
9. Corpus Christi, TX: 2.14 Befd (Cheniere — Garpus Christi LNG) (CP12-507)

10. Sabine Pass, LA: 1.40 Befd (Sabine Pass Liquefaction) (CP13-552)
11. Elba Isltand, GA: 0.35 Befd (Southem LNG Company) (CP14-103)

APPROVED - NOT UNDER CONSTRUCTION - FERC
12. Lake Charles, LA: 22 Bfd (Southem Union - Lake Charles LNG) (CP14-120)
13. Lake Charles, LA: 1.08 Befd (Magnolia LNG) (CP14-347)

e 14. Hackberry, LA: 141 Befd (Sempra - Cameron LNG) (CP15-560)
US Jurisdiction 15. Sabine Pass, TX: 2.1 Befd (ExxonMobil - Golden Pass) (CP14-517)
@ rere Canada
@ MARADIUSCG As of May 1, 2017 APPROVED - NOT UNDER CONSTRUCTION

16. Port Hawkesbury, NS: 0.5 Befd (Bear Head LNG)

17. Kitimat, BC: 3.23 Bcfd (LNG Canada)

18. Squamish, BC: 0.29 Bcfd (Woodfibre LNG Ltd)

19. Prince Rupert Island, BC: 274 Bcfd (Pacific Northwest LNG)

* Trains 5 & 6 with Train 5 under construction

Source : https://www.ferc.gov/industries/gas/indus—act/Ing/Ing—approved. pdf

Figure 7. Current State of US LNG Projects

Current State of US LNG Projects

FERC Status (as of 10 Feb 2017)

450 1 Note: Excludes Alaska
400 - » 13.5 mtpa online/commissioning
aj:‘,’j;’gﬂsﬁ 5 » 53.5mtpa under construction
350 Verture Global (Plagueri .
120 Lotue Gobel Perives) » Over300 mtpa proposed
DriftwoodLNG Guf LNG
300 - Jordzn Cove * Venture Gobal (Calcasieu)
Texas LNG Brow nsvile

250 - Rio Grande LNG
. e
2 i cCTs
£ 200 Eage LNG e

Cameron T4/3 SPT1-5
150 - Magnolia Cameren T1-3
Golden Pass Freeport T1-3
Cove Point
100 . CCTI2
Bba
50 | l
0 - T T

Total NoFERCfiing  Prefiled  Formalfling  Schedule Approved FID
issued

Source : Cheniere Energy (2017)

7) http://news.naver.com/main/read.nhn?mode=L.SD&mid=sec&oid=015&aid=0003797188&sid1=001
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Russia began to prepare the Asia export policy as early as 1997. After more than
two decades effort, the first LNG export from Sakhalin 2 was made in Spring 2009.
The breakthrough of POS (Power of Siberia) 1 was made in May 2014 but the pipeline
gas export will begin from December 2019. Gazprom has failed to strike a deal on
Altai gas (POS 2) which could make Russia as the swing supplier between European
and Asian gas market. The failure was projected as Gazprom ruled out the upstream
opening. Rosneft is exploring their niche export market by striking a direct deal with
Beijing Gas Group, but it requires the Third Party Access. The firm also explores the
option of Sakhalin 1 LNG, which needs the back—up LNG supply volume. To combine
Sakhalin 1 LNG project with POS 1 extension will require President Putin’s blessing.
Novatek’s Yamal LNG export to Asia will be a real challenge against the main stream
LNG exports from Qatar, Australia and the US. The life—line was provided by Chinese
US$ 12 billion Loan for Gas. The success of Novatek's ambitious Arctic LNG 2 project

will depend on the provision of timely financing.

Figure 8. Russia’s gas export to China : POS 1 vs Altai Route

Operating gas pipelines

Altai pipeline

------- Power of Siberia pipeline ======= Projected gas pipelines

A 0il & gas fields

Source : Gazprom (2014)

Figure 9. POS 1 and Amur GPP Development

POS 1 and Amur GPP Development
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Figure 10. Russian LNG Exports

Russian LNG Projects
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Table 1. Russia’s LNG Export Capacity Arctic LNG 2 project is successfully implemented, the implications will not be small as

Q Q
3 3
<} =
o = Sakhalin 1 8 bcm/y or 5.6 mt/y No 9 =
;i’ § Sakhalin 2 9.6-11.0 mt/y Yes The chronological review of Arctic LNG 2 project’s preparation work tells the project ;f §
3 2 3 9
% g Vladivostok LNG 10.0-15.0 mt/y Planned but not realistc has a big potential of success, if the timely financing is provided. % &
g = S =
Y | Yamal LNG 16.5 mt/y Yes, from late 2017 - Right after the provision of US$ 12 bn loan by China, in June 2016, Novatek CEO 23
5o i 2 — 2022-2 o . . . ;o
g3 Arctic LNG 18.0-70.0 mify Planned, from 20 3 Leonid Mikhelson confirmed that the partners in the Yamal LNG project — Total, g3
zZ Baltic LNG 10.0 mt/y Planned, from ?7? _ _ _ _ > &
g g o CNPC and Silk Fund — shown interest in the development of the Arctic LNG 2 ; g e
- g} Pechora LNG 10.0 mt/y Planned but not priority = é’
(0] (0]
3 Sub~Total 69.7 - 128.1 mt/y , . . . 5
5 +On November 21, 2016, Novatek's Deputy Chairman Denis Khramov at the Arctic 5

Note : Realistic figure of Russia’s LNG export capacity is 50-70 mt/y.
Days in Moscow forum, Novatek said that it is estimating investments in the Arctic

Source : Author’s data base
LNG 2, at an amount exceeding $10 billion. He added that Novatek's deposits on the
Yamal and Gydan peninsulas will produce up to 70 mt of LNG per year. On the same
Figure 11. Shipping firms to add Arctic LNG Route day, Novatek CEO Mikhelson said that Novatek is planning to select the technical
concept for the plant, which was prepared by Kvaerner, KBR and Linde. The new

Shipping Firms to Add Arctic LNG Route
= Arctic LNG plant in Gydan could be based on a floating solution designed for the

B naAVR \ shallow waters of the Ob Bay ;
G Pt Gi‘ggﬂmhRK > = (_}4

+ On November 25, 2016, in Tokyo Mikhelson said that Arctic LNG — 2 — will produce

= North Pole —

Arctic Qcean

(1s) [\\

ALasp.

Surnrner route

12 to 16 mt of LNG per year. The project is penciled to be launched in the 2022-2025 ;

+On December 16, 2016, Mikhelson said Novatek had signed agreements with

Japan’s Mitsui & Co, Mitsubishi Corp and Marubeni Corp. on the Arctic LNG—2
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Breaking the Ice nNATURAL-GAS CONSUMPTION = cHINA
As demand rises, Mitsui In billions of cubic feet per day - JAPAN
O.S.K. Lines and China
Shipping Development plan
a new shipping route to
carry liquefied natural gas
from Siberia to East Asia.

N
()]

» The first production phase project could be launched in year 2022, followed by a

TP ) b s R s e e P BRI e & S e i i 1

second and third phase in 2024 and 2025 respectively ;

Sources: Mitsui 0.5 K. Lines;
EP Statistical Rewview o
The Wall Street Journal 1970 g=1e] =10 pelel 10

* The new plant is likely to be based on the resources of the Salmanovskoye and

Source : The Wall Street Journal, July 9, 2014, o )
Geofizicheskoye fields, both located on the eastern bank of the Ob Bay. The total

At present, the volume of Russia’s LNG export is not that significant as only Sakhalin resources of the fields amount to about 380 bcm
2’s 2 trains volume or 9.6-11.0 mt/y is being supplied. However, Yamal LNG’s 1* train
volume 5.5 mt/y will start to flow from the late 2017. The second and third train volume - In May 2017, Novatek has signed the License Agreement with Linde AG to purchase
will start from 2018 and 2019 respectively. The total 16.5 mt/y of LNG from Yamal LNG the license on natural gas liquefaction technology for the Arctic LNG 2.

project will make sure Russia as an important LNG supplier. If Novatek’s ambitious
+ At the same time, Novatek signed a framework agreement on strategic cooperation
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with Technip, Linde and Research Design Institute for Gas Processing (NIPIGas),
covering the main condition for designing and developing future plants using
gravity—based structures for Arctic LNG 2 as well as subsequent Novatek’s LNG

projects ;

«In June, the firm began construction of the Kola shipyard in Murmansk, and plans
to spend 40-50 bn rubles (US$ 0.69-0.86 bn) on developing the yard over the next

two years, aiming to complete it by 2019 ;

+ Gydan Peninsula’s Utrenneye (Salmanovskoye) field with C1 + C2 reserves of 1.5 tcm
will be the source of Arctic LNG 2. The first gas is scheduled for late 2022 or 2023.
Novatek plans to build much of the 18 mt/y Arctic LNG 2 plant at Kola, and aims at

producing at least 30 bcm of gas to feed three 6 mt/y trains ;

« Each train will be sited on a separate ice—resistant, gravity—based platform on the

Gydan Peninsula, designed by ltaly’s Saipem ;

« Arctic LNG 2 should be at least 30% cheaper than Yamal LNG. Novatek wants Arctic

LNG 2 to be competitive with Qatar LNG, which has the lowest production costs ;

+ Arctic LNG 2 gas and condensate will be exempt from export duty. The project will
also be exempt from mineral extraction tax for gas and condensate, as well as from
paying property tax, for 12 years or until cumulative production reaches 250 bcm of

gas and 20 mt of condensate, respectively.?

3. Russia’s Domestic Energy Politics and Update of Sino—Russian Gas Cooperationg)

To understand Russia’s domestic energy politics is a short—cut to figure out
how President Putin is handling the energy business with domestic politics and
international affairs. Russia’s oil sector is dominated by Rosneft, while gas sector is

dominated by Gazprom. Head of Rosneft is Igor Sechin and that of Gazprom is Alexei

8) See various issues (2016—2017 period) of Interfax Russia & CIS Oil and Gas Weekly.

9) Keun—Wook Paik, Sino—Russian Oil and Gas Cooperation : The Reality and Implications (Oxford : Oxford University Press, 2012) ;
Keun—-Wook Paik, “Sino—Russian Gas and Oil Cooperation : Entering into an era of Strategic Partnership”, OIES Paper WPM 59,
April 2015, http://www.oxfordenergy.org/wpems/wp—content/uploads/2015/04/WPM-59.pdf ; Keun—Wook Paik, “Sino—Russian
Oll and Gas Cooperation : Where it stands and How far can it expand?”, CERI (Canadian Energy Research Institute) Geopolitics
of Energy, Vol 38, Issue 8, August 2016, pp. 2—10.

Miller, and both are very trusted confidantes to President Putin who is well known for

his divide and rule tactic.

During the last ten years, Gazprom has made two major mistakes. The firm has been
very slow to respond the US shale gas revolution, and also failed to take advantage of
a large scale loan from China (as it was against China’s upstream participation), while
Rosneft has demonstrated its shrewd strategy to attract the financial backing from
the Chinese authority or state owned entities. Despite the critical mistakes, Gazprom'’s

CEO was saved as the firm has played the role of State within State.

Rosneft CEOQ had initiated the lobbying job to dismantle Gazprom’s LNG export
monopoly (& succeeded) and is now set to remove Gazprom’s pipeline gas export
monopoly as well, by demanding the third party access to POS (Power of Siberia) 1.

The invisible but brutal fight goes on.

Both Rosneft and Gazprom are belatedly gearing up to catch up Novatek’s huge
success in transforming Russia’s Arctic onshore gas into LNG. This is why Rosneft is
aiming at LNG terminal development at De Kastri, not to speak of Pechora LNG (but
Sakhalin 1 gas supply to Sakhalin 2's expansion cannot be ruled out), and Gazprom is
starting Baltic LNG (2 trains, 10 mt/y) with Shell. However, the minimum new volume of
15 mt/y of LNG both state firms are targeting cannot be compared with the massive

scale of Novatek’s LNG expansion scheme (70 mt/y).

In August, Gazprom announced that it would commence the supply POS 1 gas
to China on December 20, 2019. As of August 22, about 979 km of POS 1 are
already built, which translates into 45% of the priority section stretching from the
Chayandinskoye field to Blagoveshchensk. It is planned to have over 1,300 km of POS
1 completed by the end of 2017.

The Amur GPP will have six production lines, each of which will be an independent
gas processing facility with the annual capacity of 7 bcm. Two process lines will come
online at the first start—up complex, while the other four will be consecutively put
in operation later. The GPP will thus reach its design capacity of 42 bcm of gas per
year, becoming the largest such plant in Russia and one of the biggest in the world.
The total investment will reach to 1.344 trillion rubles (US$ 22.1 bn). Gazprom plans

to launch the first stage of the plant in 2021, and the second in 2024,
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As mentioned earlier, the third party access to POS 1 is a big headache to Gazprom
and a blessing to Rosneft. The advantage of having this blessing for Rosneft will
be enormous, as it will open the door for the supply of Rosneft’s stranded gas
(Verkhnechonskoye gas field) in Sakha Republic to Beijing Gas Group which
had planned to take the equity of Tass—Yuriakh gas field but ultimately took

Verkhnechonskoye field’s equity in 2016.

It is too early to say how the recent announcement of CEFC China Energy’s acquisition
of 14.26% of Rosneft (US$ 8 bn worth) will support Sino—Russian gas cooperation. An
important point here is that Rosneft is moving well into China’s non—-NOC sector to

take advantage of China’s financing with full capacity.

4. China’s Gas Expansion Update

China’s gas demand in 2016 was 205.8 bcm - slightly above of the government’s
target of 205 bcm. China’s Domestic gas production rose, too - up just 1.5 per cent —
to 137.1 bcm. And China has imported 54.1 mt of LNG and pipeline gas in 2016, a 22%
increase from 44.4 mt in 2015. LNG imports surged by 33% year on year, to a record
26.2 mt, rebounding from a year—on—year decline in 2015. China increased its imports
of LNG by 26.15 mt. Spot volumes increased by 103% year on year, to 5.32 mt, and
made up 20% of the total, up from 13% in 2015. China paid an average price of US$ 5.61
/ mmbtu for LNG in 2016, while pipeline gas was 21% cheaper, at US$ 4.44 / mmbtu."”

China’s natural gas consumption rebounded to two—digit growth in the first half of
2017 after signs of slowing over the past two years. China’s apparent consumption
of natural gas came to 114.6 bcm in the first half year of 2017, rising 15.2 percent year
on year, according to figures released by the National Development and Reform
Commission (NDRC). Natural gas consumption will be brought up to around 10 percent
of the country’s energy mix by 2020 and 15 percent by 2030, according to NDRC. In
2015, China’s natural gas consumption was 191 bcm, rising only 5.7 percent on year
— a 10—year low. In 2016, it has recorded a 6.6 percent year—-on—year growth in the
gas consumption.” In August 2017, CNPC projected that China’s gas consumption will

rise to 620 bcm in 2030, up from 510 bcm in 2016’s report, and gas output will reach

10) Interfax Natural Gas Daily, various issues.

1) http://news.xinhuanet.com/english/2017—07/25/c_136471590.htm ; hittps://www.reuters.com/article/column—russell—ing—china/
column—chinas—natural—gas—output—imports—surge—beating—target—russell-idUSL3N1JP21F

380 bcm by 2050.” The revised projection on China’s gas demand expansion is
encouraging, but the contraction of the target figure of gas production of 380 bcm by

2050 indirectly confirms the difficulty of domestic gas production.

Figure 12. China’s Natural Gas Production : 1986—-2015

China’s Natural Gas Production, 1986-2015
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Source : ERI, NDRC (2016)

Figure 13. China’s Gas Production : until 2050
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Source : Interfax Natural Gas Daily, July 14 2016, p. 6.

12) Muyu Xu and Josephine Mason, “China’s energy demand to peak in 2040 as transportation demand grows : CNPC”, Reuters,
August 18, 2017, https://www.reuters.com/article/us—china—cnpc—outlook/chinas—energy—demand—to—peak—in—2040—as—
transportation—demand—grows—cnpc—idUSKCN1AWODF
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Figure 14. China’s Gas Demand by Sector : until 2050 Figure 16. China’s Four Natural Gas Import Gateways
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China’s gas imports are set to rise continuously. As shown in Figure 16, China has

Figure 15. China's Electricity Generation by Source : until 2050 already developed three pipeline gas import channels and a string of LNG terminal

O along its coastal provinces. As the POS 1 gas supply will start from December 2019,

China will have three different pipeline gas supplies from Russia’s east Siberia, Central

PWh

10 Asian Republics and Myanmar. However, the most ideal gas supply for China is the

Altai Gas. Due to Gazprom'’s resistance not to open the upstream sector, the surplus
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gas in west Siberia is cannot be exported to China. If the upstream sector is opened

w
N
L=l
w
w

for Altai gas supply to China, it will fundamentally change the priority of gas supply to

=

China and the Altai gas volume could move from 30 bcm/y to 90 bcm/y as suggested

¥

by Gazprom. Time will tell whether Gazprom will bend the rules to find the market for

w

N

west Siberia gas.

1 | i i \
0

2000 #ho 2020 2050 2080 20 It is worth mentioning that China intended to import 85 bcm/y of gas from Central
I Coal I Gas WOl Source: CNPC Economics & . . . . .
W Nuclear Hydro B Renewables Technology Research Imsthute Asian Republics, but the important Line D (30 bcm/y) construction was suspended.

Source : Interfax Natural Gas Daily, July 14 2016, p, 6. Two factors are critical. The first is Turkmenistan did not completely open their giant
Galkynysh or South Yolotan gas field, which is five times larger than the Dauletabad
gas field with 49 tcf gas reserves, and 4th or 5th largest gas field in the world to

CNPC. The second is China’s domestic transportation distance (4,000 km) is too long
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to subsidize the expensive tariff indirectly (which can be taken care by upstream
equity take—up). If the Line D is replaced by Altai gas (assuming Gazprom will change
their stance), it will be a big game changer as Gazprom will be the swing supplier
between European and Asian gas market immediately. The volume could be as much
as 90 bcm/y, rather than 30 bcm/y. This massive volume will have a very serious
impact towards global gas trading. If the breakthrough on the Altai gas export to China
is not made sooner or later, however, China will have no other choice to increase the
option of LNG imports significantly, assuming competitively priced LNG supplies will

be available to penetrate China’s gas market.

Table 2. WEP Development Status.

Supply Sources Supply Capacity (bcm/y) Development Stage

WEP | Domestic gas 17 Completed
WEP I Central Asian gas 30 Completed
WEP Il Central Asian gas 30 Completed
WEP IV Domestic gas 25 Not yet
WEP V Central Asian gas 25-30 or 45 Not yet
WEP VI Altai gas 30 Not yet

Source : Keun—Wook Paik, Sino—Russian Oil and Gas Cooperation, OIES Paper WPM 59 (April 2015) ; http://www.cnpc.com.cn/

en/cs2012en/201407/3d2ccb479ad94ef4abc54ce4d78685fa/files/8440f95e4b454eb082d557b5261d667¢.pdf

Table 3. China’s LNG Terminal Expansion : as of 2014

. Capacity Operati
Project - on date Company Remarks / LNG Source
Guangdong CNOOC (33%), Operation /
Dapeng LNG 68 2006 / 2010 BP (30%) NWS, Australia
Fujian CNOOC (60%), Operation /
Putian LNG 6.3 2008 / 20 FIDCL (40%) Tangguh, Indonesia
Shanghai CNOOC (45%), Operation /
Yangshan LNG 30+05 | 2009 /201 Shenergy (55%) Petronas, Malaysia

. CNPC (75%), Operation /
Dalian LNG 30 (+3.0) | 2011/ uc Dalian Port (20%) QatarGas IV & Australia

) CNPC (55%) .

Jiangsu DR Operation /
Rudong LNG 6.5 2011 E%CI(f:Ia%i )” & Gas QatarGas IV

N CNOOC (51%) .
Zhejiang - ’ o\ Operation /
Ningbo LNG 3.0 (#3.0) 2012 /uc Zhejlang Energy (29%), QatarGas Il

Ning Power (20%)

Dongguan Guangdong .
Hongmei LNG 10 2012 JOVO Group Operation
Hebel (B:gl:l)nc ’ Enterprises
Tangshan 35 2013 ing p. Operation
(Caofeidan) LNG Group & Hebel

Natural Gas Co
Guangdong CNOOC (30%), )
Zhuhai Jinwan 35 2013 Guangdong gztearraggg_{_
LNG Yuedian (25%)
Hebei .
Tianjin FSRU 2.2 2013 CNOOC Operation /
Hainan Operation /
Yangpu LNG 30 2014 CNOOC Qatargas
Shandong Operation /
Qingdao LNG 30 2014 SINOPEC PNG LNG
Beihei LNG 3.0 2016 SINOPEC Operation
Sub—Total 483+ 6.0
Guangdong
Shenzhen Diefu | 4.0 2016 — 2017  CNOOC Under Construction
LNG
Guangdong 20 2016 — 2017 CNOOC Under Construction
Yuedong
Jiangsu ) .
Qidong LNG 0.6 2018 Guanghui & Shell Under Construction
Zhejiang .
Zhoushan LNG 3.0 2018 ENN Group Under Construction
Total 579/63.9

Note : FIDCL means Fujian Investment & Development Co Ltd

Source : CNPC, CNOOC, SINOPEC websites and various media reports.

Regardless of the saturated gas market situation in Japan and Korea (even though
Korea’'s changed gas policy will add some increase of LNG supply volume in the
coming decade), China will play a pivotal role in setting the reference price of LNG

supply to Asian market.

It is worth noting that the strengthened Sino—Russian gas cooperation is expanding
into the non—NOC level. The start of Power of Siberia 1 gas delivery time is now fixed
on December 20, 2019. This is strictly CNPC—Gazprom’s strategic partnership project
(Signed in My 2014). However, Rosneft’s shrewd strategy to invite Beijing Gas Group
as the direct buyer of its stranded gas in East Siberia (June 2016) is an indication of

fierce but brutal battle between Rosneft and Gazprom for the Third Party Access to
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the POS 1 pipeline. And the recent (Sep 2017) decision to sell 14.2% of equity to CEFC
China Energy reconfirms Beijing authority is willing to offer incentives that will prevent
any attempts to derail their Sino—Russian energy cooperation. What will be the next
present from Beijing to Moscow? It seems to be the financing of Novatek’s ambitious
Arctic LNG 2 development scheme, which will be a nightmare for US ambition to

penetrate Asian gas market.

5. Moon Jae—In Administration’s New Energy Policy and Its Implications towards

LNG imports

Moon Jae—In Administration aims at moving away from coal and nuclear dependence,
and expanding the role of renewable energy and natural gas is significantly. But Seoul
authority is only focusing on the maximum imports of LNG from the US, despite the
offered price burden is not competitive enough. It is not very wise to make the US

LNG supply as the reference price setter.

During the recent visit to Vladivostok for the Eastern Economy Forum (EEP), President
Moon has proposed the “Nine—bridges Strategy” to revive the long—neglected
cooperation. Even the equity swap deal between Korea's ship—building company and
Russia’s energy company was made by Korea's Trade Minister.” Without knowing
how the power struggle among top confidantes surrounding President Putin could
affect Korea's initiative, however, it will get nowhere. So far, Seoul authority has never
paid any attention to the role of Novatek, despite the sensational success of Yamal
LNG project under the sanctions against Russia. The US is determined to prevent the
repeat of success from Arctic LNG 2 which will make Russia as one of the key global
LNG suppliers, along with Qatar, Australia and US. This is why Novatek is making a
very low profile & pragmatic approach not to make any noise until enough funds for

their ambitious Arctic LNG development are secured.

Kremlin understands Russia’s Arctic Resource Development will serve as the corner
stone to restore the price of Russia in the coming decade, and President Putin is

allowing the initiative of Novatek to be the balancer of the ambitious US, even though

13)  http://news.hankyung.com/article/2017091346521

the firm is not Russia’s state owned. It is worth noting US parliament has extended
sanctions against Russia, in particular, aiming at Nord Stream 2™ that will supply
another 55 bcm/y gas to western European market, focusing on, Germany and
Austria. The completion of both Nord Stream | and Il (55 bcm/y each) and Turkish
Stream (30 bcm/y)™® will protect Russia’s solid position as a reliable pipeline gas
supplier for western European gas market. Ironically it will deter the US LNG entry
to the European gas market with their LNG exports. It is no longer the ideology

confrontation but becomes a money battle between Russia and the us."®

Korea’s initiative to activate the dormant Russian card via Vladivostok EEP was not
successful as it did not get a positive feedback from President Putin who rejected
Seoul authority’s request to stop the crude oil supply to DRPK. Had Seoul authority
made an offer related with Russia’s Arctic onshore LNG development, Putin might have
shown a different stance. That is, if Korea's initiative is in line with Russia’s priority,
Russia will not hesitate to come up with Russia—Korea’s energy cooperation during the
May 2018’s St. Petersburg International Economic Forum ( IEF)™. If the Vladivostok EEF
is the play—ground for both Rosneft and Gazprom to highlight Russia’s Asia policy, St.
Petersburg Forum is a global venue to advertise Russia’s performance and legacy.

— Currently the expectation gap between Seoul and Moscow authority is too big, and
Moscow authority is not an easy party to impress. Korea should consider first what is

Russia’s priority.

In August 2017, Novatek CEO met Premier Dmitry Medvedev and said that Arctic
LNG 2’s development cost will be 30% cheaper than that of Yamal LNG. This is very
encouraging news for Asian and European gas consumers, but it made US very
worried as Russia could serve as the LNG price setter. Diversification of LNG supply,
with the utilisation of sleeping sovereign funds for Loan for Gas - like the way CDB
and China’s EXIM bank has offered US$ 12 bn loan for gas — will introduce a very

powerful leverage for competition among the potential gas suppliers.

=

http://www.reuters.com/article/us—russia—nordstream—financing—idUSKBN1962CH

)

http://www.gazpromexport.ru/en/projects/ ; https://en.wikipedia.org/wiki/Turkish_Stream

B2 “Z-2| o|4X| S=2du} 0|29 EHT H4" Z710|2fHTY,  hitp://www.ifs.or.kr/bbs/board.php?bo_table=News&wr
id=389 (January 31, 2017)

17)  https://www.forumspb.com/en/
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Korea's energy cooperation with Russia during the last three decades has produced
no satisfactory result, except the 1.5 mt/y of LNG imports from Sakhalin 2 and ESPO
crude supply from Kozumino. Korea’s previous administrations have missed a
number of wonderful opportunities to develop a very productive energy cooperation
relationship with Russia. Currently Seoul authority has a compartmental view on
Korea—Russia’'s energy cooperation. Energy is seen as a mere part of economic
affairs, but it can serve as a very powerful vehicle in global affairs. Korea should take
advantage of President Putin’s dream of making Russia as the global LNG exporter,
using Korea’s sleeping sovereign funds with participation of Korea’s EPC companies.
The weakest point of Arctic LNG 2 development is financing. The financing of
Novatek’s Arctic LNG 2 export scheme can be justified if the participation of Korea’s
EPC companies is guaranteed. Most of Korean people have no clue how competitive
the Russia’s Arctic LNG 2 will be. Korea’s public should aware that this quality LNG
supply option exists. Importing pilot volume of 3—4 mt/y Arctic LNG 2 will help boosting

Korea’'s negotiating leverage enormously.

Besides, Korea should develop a value chain business in upstream—midstream—
downstream sector in Russia’s Arctic LNG 2 development : upstream’s participation
will help diversifying LNG supply sources ; mid—stream participation will help the
participation of Korean EPC companies, and increase the construction orders of
additional ice—breaking LNG tankers by Korean ship—building companies, like DSME
; downstream cooperation will come from the LNG trading ventures, and Russian
LNG supplier’s participation in Korea’s initiative of developing a physical LNG trading
hub using a local island along the Korea’s coastline. (it is worth noting Novatek is
already floating the idea of development a 20 mt/y capacity trans—shipment terminal

construction in Kamchatka Peninsula).

In conclusion, the following points are strongly recommendable for Seoul authority ;
* The priority needs to be given to Sakhalin 2 LNG’s expansion scheme as it will be

the most economical ;

« The equal priority needs to be given to Arctic LNG 2’s participation as the
development focus is moving away from the conventional term cargo development

(More flexibility will be given to the buyers) ;

«If a linkage of POS 1 and Far East LNG (by Rosneft) is made, Korean companies

need to take a proactive stance to this opportunity.

A final touch on the implications of Sino—Russian gas cooperation towards Korean
peninsula needs to be added here.” The Yellow Sea gas pipeline connecting
Shandong Province and Kyunggi Province could serve as the linkage between Sino—
Russian gas cooperation and Korean Peninsula. The initiative was taken by CNPC
first, not by Kogas, in early 2012. Lee Myung—bak and Park Geun—Hye Administration
had intentionally ignored and wasted this bold offer from Beijing. Will Moon Jae—In

Administration make an official response”? Too early to say but time will tell.

DPRK nuclear issue will be out of control if the patronising US stance sidelines Seoul’s
balanced approach and it requires Beijing and Moscow’s full support on Seoul authority’s
stance. At the moment, Seoul authority is tapping the gas cooperation with Russia, but
making no effort to deliver a minimum comfort to both Beijing and Moscow at the same
time. Based on the Yellow Sea gas pipeline initiative, cooperation option for Seoul-Beijing—
Moscow has to be explored. It will be a very effective tool to draw a consensus at least on

economic affairs, but it can be expanded to political and strategic affairs.

Figure 17. Russia’s gas supply to the unified Korea.

Russian gas supply to the Unified Korea
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18) IR "RRQIMEO| o XM S-247tA 2ol Eol” M China Brief, EFAIE, July 20, 2017. hitp://sics.skku.edu/

bbs/board.php?tbl=korean&mode=VIEW&num=477&gr_id=303020&
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Figure 18. Circular Gas Pipeline and the Unified Korean Peninsula
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Source : Dr, Keun—Wook Paik (1998)

As shown in Figure 18, two decades ago, author had envisaged a greater circular gas
pipeline connecting Russia’s far east, China’s northern provinces and Bohai Bay areas
provinces and Japan, if the consensus on pipeline gas cooperation is made among
the all parties concerned in the region. The greater circular pipeline could comprise two
inner circular pipelines, one with the circular gas pipeline connecting Bohai Bay areas and
Korean Peninsula, and the other with the circular pipeline connecting Russia’s far east,
Korean Peninsula and Japan. The Yellow Sea gas pipeline will be the first step for the gas

pipeline network in Northeast Asian region for the first time in its history.

Gas supply glut will continue until early next decade, but it will not last forever. Asian
gas consumers should think of the common interest in having a loose Asian Gas
Consumers’ Alliance that can move the price setting leverage from the gas suppliers
to the Asian gas consumers. The Yellow Sea gas pipeline can play a pivotal role in

changing the global gas trading pattern.

China’s big headache is the burden of west—east gas pipeline’'s domestic tariff is
too high. This is why China insists to have the maximum equity in Galkynysh field
development, but Turkmenistan is reluctant to allocate the maximum equity to CNPC.

Considering Hyundai Engineering was a part of gas processing team of the field

development, Korea can take up some equity of the project in return for the gas
processing work for the field development. This equity can open the swap deal with

CNPC, if the Yellow Sea gas pipeline development is materialised.

This pipeline gas swap option can be also applied to POS 1 gas pipeline project, if
Korea manages to secure a sizable stranded gas asset from Sakha Republic and
swap the gas with CNPC (The price of POS 1 gas between Shandong-Jiangsu—
Shanghai section will not be competitive enough against LNG supply) via the Yellow
Sea gas line. On top of these pipeline gas swap options, the Yellow Sea gas pipeline
can open the door for LNG & pipeline gas swap options among Russia, China and

Korea, if Korea takes part in Russia’s Arctic LNG 2 project development.

If Seoul authority is thinking of initiating a real LNG trading hub in Korea, Korea’s gas
cooperation with both China and Russia should be taken more positively and seriously.

Korea is well positioned to steer the driver’s seat of Asian Gas Consumers’ Alliance.
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Reot Al#|2|oF X[He| MEt HXSE OlzS S 227/t ACL FE MEt +2 HAT} X|EE|
= JEM RES HIRS HMY Z7IE29| ME +E2E 5207| 0{g7| t20ltt S=2=29 4
Bt +E2 2{Al0F MEH MAHO| 22 E DFSHT AH2[0F FA| LT =20| & 4 UCh FXHEA B
SH2E Sh= AH2[0F X[F1t S5 HAOL = S5 X9 749 2l It Hdeten S5

o

=

Hol 2fAlot MEH 2& 271t E0[22] 280| SO0{LH FXRHAS MO 2 Sh= AlH[2[0f MEH
A

1. 32| 2{A|o} MEF 2]

=2l 22 57t 2{AJok HEF +URFE AT EH 2013E 1} 201401 2,0002 ES Hoixle
Lt 20151 =] MEF Q) 2N Fatet 7H20] M Sttt FAHE 2 SIt= 21510 2015E
ol 2,000% & n|2tez ZASIACE 2Lt 20160 TH CHH| 19.3%2] E7t8 7|Sst¥1 2017
H 1E2E 8EVIX| S22 {AlopL MEF £QJ2F2 18962 £ =2 A 7| ChHH| 52.1%7t 715t
ACL" o= Z2 7|7t B22| 2 MEH 202k0f AXM QUEZLIAOKE,8638 E), S7(5,2962
), 3=(2.3472t E)ofl 0|01 4HMZ T2 0|t LT 20162 SRR} 112 E0| ROt 9
SE{ 127K 80| ZA1& SO{LIH 2017182 +§20] 2,0002 = H0E 7Isdx: C

FE

(H 8) 3= =L MEt £01=20| 212 20| (2013 - 2017.8)

el 2 E, K& SIM

il 2Z{Alot Hat g3 I L|Alo} 55
2013 27216 1653.1 17329 6,769.4 8,818.9
2014 25226 1546.2 19226 4,695.2 9,44115
2015 1578 19626 14123 2.827.9 7.086.16
2016 1885 2,244 2,640 10,380 7,054
2017 (1€ - 8%) 1896 431 2,347 6.863 5,296
S=2 2Aor MBS |2 MEt sy 285 FES &S0 £Yst Ut S2= H(0|YT XX
ST fixlet x| MEs Saez st Aok TXP2| M2k2 2{A0F XHto[Z A9t

7F40 S AlH[2[oF X|Hat H: HZO| =0 UM 2HAlor MELS S=o= S0:= o Ralet
SAX|ofl AL,

1) (2017)." 12 APEER#OHIZLMAES. PEER R, 18 258.
hittp://www.sxcoal.com/news/4551800/info (A1 2017.09.03.)
(2017)."8 A P EE OO A EL. FEERZREW, 98 278.
hitp://www.sxcoal.com/news/4562196/info (A1) 2017.09.27.)
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KI=: http://www,weather—forecast.com/locations/Manzhouli (ZAHL: 2016.1.27)
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ERIEE B2 S5 XH229| Aot MEF 2501 SEaIUCt &F IS 2{Al0t] il FHD}

T35, OLAEIZO|Z AO|= &, H|2tof ME E0[20] HEEH =5 Aol S=2=9| ME

250 Ci2 BolsH = 4 9Uct,

2013HRE] 2015E7IX| B=2| 2A[OMF MEF 200 UM THES HIRSH RAE| 20| £
Bfo| A2 Zulsh= IHEHO| XL EUCE Ol STl Crake] SHE =J0| 7Fs3ta Ao R
Eo| @ X 0| M2 Fo| SECE 2Est Auolct
(® 9) 3=29| 2{Alofet S5t FHEH FHEL 12k (2013 - 2015)
CHol: oF E Xt1=: S2M2 (http://www.haiguan.info)
oz 2{Alo} 2{Alof st st
[E BoE e [E
2013 13859 553.33 1,647.51
2014 18532 44689 1542.46
2015 12587 271.12 1957.43 0.0081
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537 7|AUS0| 26t 2O M5t HAE|T 2{AOME SHER| £01260| THE S715HK| AT Hl=
Sot 2

=
AEto| 71240| Moty | WHEO0IRACE 20161 8& S 0|2t Sot FAHEO| g+ =&
4555 22 Aot FHE| 7 =3 714 (EF 70.2

= ALt O=2 25l 2016'A 12FE S 8K S22 FAHEN -0 ANHAM Skt 2H
EHEh HE Cid] S718 7IEStACh 2Lt S=0] 72 thE MKHol| FOSIHAM 2fAopL FHEZ
of FHES| thHMZ 28510 Tt 2017H 78 S=2f 2{AJopi FHEN 221252 552 6,900

=
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£02 P2 7|7t 5T DU U0 O 0% AXIFIACL”

e =g

(H 10) £22| FHEL 22k 200 (2014 - 2017.8)

A s-2HolM

AIX|SH= HIS (Tl %)

2014 3,027.6 10.4 2,407,595,172

2015 24764 121 1,462,632,740

2016 (1€ - 8¥) 1,727.9 1.1 853,756,101
Rz STMl

(@ 1) ZR2| F7hY 20let 2l (20144)

| =izl M |2 H 0l A
XXk HIS . XXz HIS
(H: %) : (EH21: %)
=25t 1,542.4 50.9 1,134,118,982 471
HIE Lt 682.9 225 440,337,174 18.3
2{Alof 4469 14.7 470,577,551 195
= 290.5 9.5 316,560,344 13.1
otz 59.5 19 39,532,995 16
X2 E2ME

12) ZZMIE (hitp://www.haiguan.info) (ZAH: 2017.09.12)

(& 12) 379 Z71E FHE 22 (2015H)

A +2U2ollM

XIX[sl= HIS
(S %)

HMxi| =242H0ilM
XIXlst= HIS
(22 %)

=et 1,957.4 79 1,049,548,253 .75
2{AlOt 2771 1.2 223,206,730 15.26
== 166.7 6.7 144,750,727 9.9
HIEZ 71.95 2.9 43,445,289 2.9
ozt 3.08 0.1 1,544,957 0.1

Rz S=Ml2

(B 13) 20| 27tH FHEH 22! (20161 18 - 2016'H 88)

HA| SN oA HES7] A UMl
AXBH= HIS (%) (THo: o &12)) chEl SZ &IXIGHE HIS (%)
set 1,491.2 nz 86.3 6.92 -9.8 81.06
2{AlOf 144.2 -18.2 83 1.007 -33 ns
SF 59.9 —48.5 3.46 0.454 —57.7 5.3
H| £ 25.6 —48.6 1.48 0.1369 —52.8 1.6

RS
(& 14y 20| 271 [HEL 22/ (20174 18 - 20174 88)

Hd 371 A +2U2olM

CHHI B (%)  ZHXISH= HIS (%)

XL 57|

—l—- O

CHHI S (%)

A0} 450.58 68 44.4 4,96 393

et 430.46 —246 424 3.58 —48.3

s 86.99 52.9 8.6 117 158

HIES 23.66 —7.6 2.3 0.139 1.53
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x| oA
XIX|sh= HIS (EHI: %)

2014 6,228.3 2138

2015 4,784.5 234

2016 (12 - 82) 3,794.5 24.3

2016 (12 - 128)) 5,931 236

2017 (1% - 8%) 4,720 265
Rz S2M

=27t S (2190 Bt E) S (el o 2ay)
=ES 31125 37.2
= 1,147.9 8.4
FHLtCt 720.2 8.97
2{Alot 575.8 6.15
o= 208.9 2.66
QI=L|AJOF 65.7 0.68
NN =
(B 17) 3= MZE ¢ (201513)
=27t S (B9 B E) N (Er9): =ay)
=ES 2,554.9 24.06
2 1,272.3 5.05
FHLtCt 571.1 5.55
2{Alot 3227 29
QI=L|AJOt 27.65 0.237
R
(E 18) 3=2| MZE 2 (2016.1 - 2016.8)
=27t $0u2F (CHe: Bt E) ol (EH9l: of =)
CES 1,875.2 15,68
= 12788 43
FHLICE 4154 353
2{Alot 152.7 11
FERE 385 0.287
QI Alo} 336 0.294
X2 =M

2o (Er9l: o B2

s 239.53 3.66
3= 175.39 1.45
FHLtCH 52.5 0.74
= PN[o]; 47.8 0.573
A= S
(3) 71 4E MELS mEISH 7|EF RHE

7|2E MEksteam coal)g Z&St 7|Ef HEIR2 SFAL QI L|A|OMS

o
U= HHHOY| 2HA|OpMO] 2 2knt 222 SO{LEX] §231 UL,

r
Tt QISHIAOR} 2017HRE] 2019KHX| AlEt £B-S ZAS AiEl0] AT P2 B2 I

ES FAoZ Aot S 52 THs N HiRE 4 Gick”

Il
u

(& 20) 329| 7|24 MEf} 7|E} KA U, =AM (2014 - 2016.8)

2014 11,226.5 38.2 86.43

2015 6,582.5 322 40,13

2016 (12 - 8¥) 4,675 30 23.51
xR E2AE

(& 21) 520 72 Metu} 7|ep QUE 2, 22U (20144)

QoK (Etel: o eay)

55 5.985.7 48.64
ol | Alo} 2,907.1 21.04
2{Al0} 1277.3 9.78
HHoLS 516.1 4.1
3 27 0.722
Ri=: ZEM
19 SlELIAOK= 20161 39 9008t E0| AEt +EYS JIS YT 20100ji= 121 60008t E02 B Alolck

(2017). 12 A PEERFH OO AEL. 15 258.
http://www.sxcoal.com/news/4551800/info (ZA1: 2017.09.03.)
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