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WHAT IS A GAS HUB?

pUATLA Ao S K| TOFAILE FOfX} 74A Am3 2 W2t0] O|F0fX|=

=c|™, 7taAE AR Gas trading point, market center, spot trading point
polmat Y EQA: MelstAol S, mo|matel, B0l #ot HAMH: 85 HE
pSEo ItA S50 =, CHYer O A

PHAAY: ArER HellE SO AEEY =+ Us 7H4i= NS

Becoming a hub allows a country to discover the best price based on local demand
and supply.
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WHAT IS NEEDED TO CREATE A GAS HUB?
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WHERE ARE THE MAIN GAS HUBS? - US

p O|=2L{ 397} 7IAS{H &Y

Lebanon Hub, Leidy Hub, Agua Dulce Hub, Carthage Hub, Pine Prairie Hub..
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» Henry Hub (phy5|cal hub)
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standard delivery point for the NYMEX natural gas futures contract in the US
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WHERE ARE THE MAIN GAS HUBS? - US
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WHERE ARE THE MAIN GAS HUBS? - Europe

» A= NBP(National Balancing Point), virtual hub
=off WE7tA ALl =2 0] PNG =&, w =1 PNG
UK-Belgium Interconnector pipeline with Continental European (1998)
BBL pipeline with the Netherlands (2006)
Norwegian Langeled pipeline (2006)

- ICE H2j(1997), HAHTIA MEAH S 714 A MATIA ME 'ICE UK. NBP' AMZEE
Qe EUAM 7t 20 BN SIEEN LHE X[&#HS E NBPO|| <3
Europe's longest-established spot-traded natural gas market
UK's gas transmission system owned and operated by National Grid.
-The price of UK NBP is widely used as an indicator for Europe's wholesale gas
market alongside the more recent, but now more liquid, Dutch TTF.
-Oil and gas producers, LNG suppliers, utility companies, power generators, industrial
users and financial traders. Gas can be traded over-the-counter between part|C|pants
and through brokers, or on exchanges.

Virtual Delivery
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WHERE ARE THE MAIN GAS HUBS? - Europe

» 1| E2tE: TTF (Title Transfer Facility)

Groningen S 7tATO|A] MAL THO| =210l HZA. LNG. S Eo| 252

ICE Heff MAIIA M= 'ICE TTF &%

-set up TTF in 2003 modeled on the NBP

-virtual balancing point on the Gasunie Transport Services system

-virtual market place where gas is being traded that has already been
introduced into the transport system, which makes it easily tradeable.

- Priced in euro, TTF has replaced Britain’s NBP

i

as continental Europe’s main gas price hub and benchmark
- TTFS| 722 NBP Hefj&F= =&

2| XM =(churn ratio) NBP 3H|
HAA|E O|= NBP i REO| CHE 3=

eerm>Oe ]
2 »0 N

S2P Clonal -Netherlands transmission system
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WHERE ARE THE MAIN GAS HUBS? - Europe

FEe| MAHIIA 5Bt AHeljF (TWh)

hub country 2019 compared with 2018 share (%)

TTF Dutch 26,069 up 23% 68.5% (28% in 2011)
NBP UK 5,347 down 25% 14.1% (61% in 2011)
NCG Ger 1,866 up 25% 4.9%

PSV [taly 1,364 up 38% 3.6%

GASPOOL Ger 1,179 up 21% 3.1%

PEG Fran 812 up 34% 2.1%

VTP Aust 714 up 37% 1.9%

Zeebrugge Bel 371  down 19% 1%

PVB Spain & 320 down 40% 0.8%

Total 38042 up 12% 100%

*London Energy Brokers' Association (Leba)

S&P Global
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Asia overpaying on LNG contracts
OFA[OO]| = off 7FAS{H I} Gl=71772

WHenry Hub MNBP MJapan-Korea MBrent 13% MTTF

2017 2018 2019
Source: Bloomberg, S&P Global Platts

- JKM (Japan Korea Marker)
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Weighted average contract prices have been declining in relation
to Brent.

Weighted Avg Asian Gontract Price implied Siope vs 3 Month Lagged Avg Brent

16329 |[iEBE]

pase
R méb-e_&@,v-q{ss’&w,& R wﬁ,_«»éw‘p S

ual Average  —Weighted Avg Cor

s

BRENT CRUDE AND SPOT LNG PRICES DIVERGE
5o (B/MMBL)

JKM

o 2010 2012 2014 2016 2018 2020

Source: S&P Global Platts

WIDENING SPREAD BETWEEN CRUDE-LINKED TERM CONTRACTS

AND SPOT LNG PRICES
o B/MMBLL)
10 Platts JKM
Dated Brent
Term™
o
-0 2011 2013 2015 2017 2019

* The Dated Bre xntract prices have been calculated with a 13.5% slope
Source: S&P GIuL:eI F'Iatt

S&P Global - JCC (Japanese Crude Cocktail, Japan Customs-cleared Crude)

Platts

- oil-slope equivalent, or oil slope, Brent slope
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» 2 =: JOE (Japan Over-the-Counter Exchange)

S=0I0|A LNGE M3 =¢. 201443 98 =R A EH2|A(TOCOM)2t Ginga
Group (Singapore-based oil broker) 2 LNG M=7{2|4A JOE(Japan OTC
Exchange) 74, LNG dZAH 2 &&F SAl. €2 S22 LNG A2fj7t4 X7 dd=
H. Aefj2X O/H REFATr oEl.

» M7t =: Sling
20164 18 MI7IZEH2A(SGX)E Sl LNG M=AE 9l SGX FOB Singapore
Sling LNG Futures & A|. SGXQ EMC(M7IEZE AN AKXl et2k SGXO| A
MZE= LNG Hd=AH < 714 0F Alef BH7|A| LNG A=7t4101e| At s JLo5t= A
Alo| AHefl. HelE=o 2 2019 7€ Sling =Et OFA|OF 2YU3|E 2

» == SHPGX2} CQPGX
20154 18 ASI0| M. IfA 2 A Ol SHPGX(Shanghai Petroleum&Gas
Exchange) A&l 20173 98 =& M. ItAHE A CQPGX(Chongging Oil & Gas
Exchange) 7H&. CNPC, Sinopec, CNOOC & O|HX| 57| &, M3tEAM ZX}E Al
=& 2N 16000 7. 201743 9& o= LNG 8l PNG AHeE A|Z&E 2018 48 M
el 74 Al HejAE 2 2018 7|FEC 2 LNG 2148HE, PNG 23,000E A2 2
BHE 27425 A
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LIQUIFIED NATURAL GAS TRADE FLOW, 2018

Northwest

o 7 /f‘\' N\ : Northeast Asia
5 -

America ~
Regional trade volumes ./
(million tons per annum) /

Central {
America ‘ /

Trade flows

(million tons per annum)

@ Inter-regional trade ::I‘:;:clﬁc

Sirvon \

Countries not included in trade regions .

S&P Global —

Platts AL TT
-JKTC: the world’s LNG spot trading hub: over 60% of global demand
-The global LNG market is becoming more liquid and spot-oriented,

SZF Global increasingly flexible, more willing to enter into prompter, more short-

Dlatts term trade than longer-established import markets »

-spot market dynamics in Northeast Asia



