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Global LNG Market Outlook — Chong Zhi Xin
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LNG value chain, pipeline & regasification — Dr. Chan Tuck Leong
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3. LNG Shipping Overview - Shafrizal Shafiee
(1) LNG E#msiiit
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(2) PETRONAS FLBREE /-

Petronas HETEZEHZ LNG ##igfl - 51 32 f8 » HIEFRHEEES - £ 251
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Ltd)SFEAE & - 5 A RAEJERE - AR EPIHY LNG fify  THET 2024 4% 2027
EHAR > 17 fEFE#E; @25 22 (2-Stroke Engine ) [z F %1 E %% (Re-liquefaction/Sub
cooler) » HZ&##(BORY)E 0.085% 2 HifE A LNG gl e A (T - HIIREE
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(HYUNDAI LNG SK Shipping Shipoin (Kawasaki Kisen
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Flex 0.085% Flex 0.085% Super+ Flex 0.085%
0.085%
—{#f2 XDF —f#f2 MEGA | —f#f2 XDF —fE&f2 XDF
B&& | 51% (KERE | 5% (ERE | 5% (EEE | 51% (KR
B ) B ) B ) B )
BREARS ELf ELf EL EL
& 289.9m 289.9m 293m 299m
e 46.1m 46.1m 45.8-46.4m 46.4m
et KRR 11.5m 11.5m 11.5m 11.5m
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4. LNG Shipping and Technical Operation - Khairul Faizi Osman

LNG E#ifE K8 5 P IrEg EE A E - 2023 £ - 23K LNG B HHTKE
7,004 K > BIRAFRAR 1.7% ;5 BIEERF - 228K LNG fifVET 8 RSN K - HAT
47H 338 i LNG (R » BUnHi 2Bk LNG #EinfE KAViE e & - LNG fifkE
REEFER/INAT 73 B/ N ~ oo~ AERE AL ~ (R AL - Q-flex DKL Q-max » 41 NPT

=
2 3 %fE LNG Mg a8 s bis
RESEELITAR) ROAR) HEMWL.(DWT)
N <3 180 20,000
ch 7 3-10 240 50,000
RXER 12-18 300 92,000
EERE 20 300 106,000
Q-flex 20.5~21.7 315 110,000
Q-max 26.1~26.6 345 130,000

/INRL LNG fify 2 {8 % Ry 8RR (membrane) 2 C A(Type C) » EEA R AL
% LNG ZF K (AN EGED) > SR AR LNG ALHE SRR 4E ks

(bunkering trade) ; H1AY LNG #5RI 3= 25 F A s i fir (break -bulking ) S A S (ship-

7




to-ship)fE7& ; R LNG #HYZ & B RITLL 174,000 17277 B 00 » AR &2
B)7 %3¢ (2-Stroke Propulsion )« [Fif > €975 40%HH5 N2t ( ST ) 2 LNG
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Building Successful LNG Projects - Vincent Lau

(1) LNG StERFREIE

LNG FAat S RAELBEEIH H - PRSI H O PR P BB K04
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—MRIME - FEELRIRIART LAy Ry LU 7 PR B -

1. EiiE(Screening) * FIUEREERIGFAG A RIHVEERET 2K -

2. F{TYERTFE (Detailed Feasibility Study ) : #FEZHETHR AT > HEE HEAH]
T - WErh 2 EEE DR -

3. HiAn LAZaxaT(Pre-FEED) © #E A HAG TRESGTAT  $HHHH AV TREFR K
TV A -

4. Al LAESEET(FEED) @ MENZSFRANAY TAEET ~ B et SERRATHE -
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(2) 3% LNG EEZEE
FEHETT LNG R A EERFEGR 485 & Jo i FH#8R £0 B 7A( Net Cash Flow )
TR B 228 e A HOBR B A BRI IR 0 - GRS EE 20 (il R R 2 Y (B U PR
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T $HE % (Net Present Value, NPV ) RIS T | B AR 42y B (48
1 » A5 S B A 2 B A BRI » AT (b S L SRR A - e
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(3) EIIRY) LNG BERHAMBHERNER

ALY FH 507 & (Net Cash Flow ) ~ 5 {E (NPV) BANEIZRRET4 (IRR)
fefit Al EAVEGS - (AR UEHE R E S ESE - 280 > LNG HZERY
FRDINEAREE R B SE U BHEAEE - B ET 2 MR N 2R S s B A -

1. RARMLNE(Gas Supply)

EPRATRE H A BIS F IR RIEARIFE LNG e G F 8= H A
B o F B ERSE  RIFLE - 8 REFRERRZG BB ER
TE VBB F T 5 1 R e B B A Al — 2 s BB AR A A
AN > BES EEN AR IRECR - CHEHEZ 2RVEOR - EREMRMTE
IR UM R REIR 2 2 FE » SR IEZ 2R -

2. EHIBIFZEMERE (Regulatory & Stakeholders )

LNG BZEFBREBR LR » B EAENIERAVORRE - DU ATSER =1 A Z %
DIECRE B2 TR el 3 - RES A T E AR BRI HE Y IS - &=
HIFERA R RIS ~ BUE & friss B 4Fis - e Bk 15 EEHZ ]
RESSIRIR ~ e AR IS R R 22 e A B 4R A B
HIRASE -

3. %SRS (Business Structure)

LNG HEWERE Y GRS FNEEAS FEAHEE - SR KF
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Merchant 1520/ Tolling 155202 H Al & & HHYRIE T ££ Merchant £ -
LNG Jifz[a) B EERIEE RIRR > AMERIRILERY LNG $H&E4aEImHF - 8
Hie il s RER AR E E224(Sale and Purchase Agreement, SPA)HY 54
T8 5 AE Tolling fH=(rf » B RARAEER T LNG JITEH » KRR
FRIRF] ING B TR A LR EE - TR Lty 2 g RO E E R B Y » 5
EAlh EREERAR - BREERES] SPA -
6. Exploration & Production of Natural Gas — Ir Maaruf Mohamad
Ry e EK LNG 5K HUSRAR R AR AEREZ EE IR - KA
SRoRHBATR AT 97 By 5 HE TP ER > & HUSHRER(Acquisition) ~ FRE(Exploration) ~ [
£ (Development) ~ 47 (Production) ~ H2E (Abandonment) o K AR RIIF BH SR ] £
P 8 B EEe S 195 IBRERAGEERE KA BRRNE I 8T HER
FELIBGA /T > —BAGRIEE ERRRFEE 1 5§ WA EA Rt &
SETCHRE - Al A FIEARR -
BUEBEE Y EHLAE TR > B - (PRSI ikl - S s
ERFHEST A BIREE - % > BRI ERE - HEIETABKR - B4 %
5P o BRI - RV S BEEEAL - FRERSS R E g e
SN EE - RS ER ST EA NRIT - RER G s B 45 aE SR B R -
7. LNG Pricing — Susan Sim
LNG #% DAoh RatE2EEE » (A FEMERH A FEREHEGZ - £
JEER > LNG HYEE FEZELL NBP 1 TTF B iLdE 5 7R3 » RIRRES B FHER
Hiidh > LA Henry Hub F By EBRAVEHEFEIRE © EH0N - @B KE T Eduh U E
TERR U EEE - (HE RG22 Henry Hub E(H @ SWERAUEEEFE AR
LNG &4 ETHEARTEE S BEGA « S-Curve BIDIR B E TR (Cap and
Floor) Y » FARRIEHE AT R © P=A% * Price index + B » HAHEHEN a7 L0 T -
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(1) A% : (REEGREE > BEEGZFZEANRZE G aSHEH - ElFTS
B~ SEIEBR IR TR SHIRE

(2) B BEERAF R W HE T TR » SRS FEAI ML
7 o

(3) Priceindex : {EREFER - RAHEIAMEITFH (Brent) « HABHRARH G
H (JCC) ~ TTF ~ B JKM (FEERIEETER) F -

FE4N > S-Curve BURHMERS L NRAETHE )70 0] DU HE R RZ B (20K058k
BORER) BF o FROALEEE T HYORE - B S IE B SV E TR a2
B A —EH L TN IREGREREM L » a4 AEMBEE N -
8. LNG Operation — Ahmad Nizam Bin Yunus

ALK IAREE S 35/E(LNG Operation) 42§ 7] 77 Ry PU{E F2E2FEEL © 515
( Planning )~ Hif B {E ¥ ( Pre-Operation )~ {71 ( Execution )~ $1{T{% ( Post Execution )°

(1) $TEFEET (Planning) : {ELLISE: - T BEALASTRIIAE BT TA551 - EHERTUIATR

TE 0 Rk EEW P T R o MRIBELIRE K  LHRE ENIR D E

DIbECRAEIRAE DT 7oK - [k - BFETRIPSERE > WA E
e - TECRERRESAROE -

(2) RIE(EZ# (Pre-Operation) : [FEP&FLHY £ 5 H K2 MER LNG A& REIFAHEREETH
TERVEHIG AL - fEIEPEEL - BEPALET & EORIHBIRE - PR
FTA SO RIET A Ra s 2

(3) ¥{T (Execution) : [LPEELFRHEC RV LNG AnEERET - BffERES
AR ~ WARHERTR - DU RRREFINEL R - 41 - B ZEEH
fitt E &Y MECRE VIR & S EYEOR - WAL i AR T R E R B &R
HEORIEAIZAT T -

(4) HITIRFEE: (Post Execution) © BV 5ER% » FRHERCIRES Sl B H R
G WAL E - dEEIREEE - EIEE - BEMRITERELFNEG
QIRFR > M B P AE S8 A YT RE BRI - DAORIE S 5 TR %s -
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PETRONAS
LNG Course

Kuala Lumpur Convention Centre
20 December —6i" December 2024
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| B[RRI A
1. RGN RARRI:

FEAZK Petronas LNG Course Z #ffgagat b - FIFEAL SR A AL > A
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s

Price indexation means that the LNG price is a function of a benchmark price (typically
Brent, JCC or Henry Hub)

LNG Price Formula

LNG SPA prices in Asia have historically been based on a formula linked to the oil price, which was the main alternative fuel to LNG when
Asian countries first began importing LNG. The price structure of LNG SPA price formula is as follow:

LNG SPA Formula; Price of LNG = A% Price Index + B

Price of LNG Price of LNG is typically US$/mmbtu

» Ais a"slope” or coefficient negotiated by the parties and reflects the extent whereby the change in the benchmark indexed
A% (e.g. crude oil price) is passed through to the buyer

(i.e., Price Slope) « The slope depends on a variety of factors, including when the contract was negotiated, whether is it a buyers’ or sellers’
market at the time, the specific terms of the contract and the respective negotiation power of the parties

» The benchmark prices used as index include Brent, JCC, TTF, Henry Hub and more recently JKM (spot price)

« Historically, the most used price index in Asia is Japan Customs-cleared Crude (JCC), also known as Japanese Crude
Price Index Cocktail. JCC is the weighted average price of a mix of crude oils imported by Japan, mostly comprised of sour
Dubai and Oman crudes and about 10% Brent

* However, Brent is increasingly replacing JCC as the main oil indexation marker in LNG SPAs.
« Bis aconstant in US$/mmbtu that is similarly negotiated.

B
(i.e., Constant) « Historically, the constant was typically used to factor in the costs for shipping in DES contracts. However, we have now
! seen this constant being negotiated. In fact, many recent deals have no constant.

mWood i )
Mackenzie  source: Wood Mackenzio 16
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to enter period of weaker prices

Global gas price outlook: LNG market expected
in 2026-30 as new supply capacity outpaces demand growth
Benchmark gas price outlooks: November 12023 US$IMMBtu)

—— Europe ——Asian spot (JKM)

— — Asian contract

2024 (Rea

wenr- Brent ol ——Henry Hub

. H
2010 2015 :
2020
2025 2030 2035 2040
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58P Global
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525 0050 4E 5 —
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4%%UNG%ﬁ%Mmm;mmﬁﬂggmﬁﬁmﬁﬁﬁﬁﬁéﬁo%5%m%ﬁﬁﬂ
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'%%%’ﬁgéﬁmémyyﬁ%@ﬂ’mﬁﬁm’ﬁwﬁ%ﬁmﬁ%@iméﬁmiT
¢ﬁm%%%%@£%%ﬁ:;42f@ﬁm,%%%ﬁ%ﬁﬁﬂ%ﬁiﬁém:;;i
R AR R T T&ﬁﬁgﬁgﬁ’Eﬁ@ﬁ%ﬁ%ﬁﬁﬁ’ﬁT%;k
T ﬁﬁ@_&cgg%%i ﬁ)T £ > N LNG e FSREIRF e LNG Eif L
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KERIEE 4 RV LNG R L T2l iR i — A BTny e 5488, - DIAifE & iRk
RARFREA SRS (REEHARTZEM— P — eIt BeE R s 2 E 77 = > f¢ ORV
BB AR LS VK > BIRRIEEDEVE BL LNG f EIARISHE e — S EAREBRE
DUR 1% ESD1 ZE 23 Bk{iAY BA8ER » F(H AT 23] Petronas 1Y LNG R LIRAESE T i
AR IR st R RN E T2 A A [ R S N Bt 2 MR R EGE (AR » DU
SR T BES E EAT #2.88(Main Cryogenic Heat Exchanger, MCHE) 2 41{[ ¥ NG #/{Li LNG

iy o

Liquefaction of Natural Gas
Process Flow Overview

Natural Gas Liquefied Natural Gas
(LNG)
* Gas phase i i i Ll-iG Conde‘nsate * Liquid phase
+ Raw & ‘dirty’ % £ " ! + Clean (within spec)
* High pressure i i H * Atmospheric
+ Ambient temperature I X | pressure
i i * - 160°c (cryogenic)

[
v
[
v B
[
=
o

Utilities

4 Petronas LNG &b T~ B2~ =&

B > AR LNG 7RIV REGEE 7= —6f - sz (1B ABRR » NG {EREHIE
MO - MFEFAM LNG U HL 2 B R RAS o Ml R HEY NG B 7&K
B9k HIERASESEH CO2~ HoS ~ H20 ft Hg BW/E » i T 4E NG | 2—THEARIHEY)

B RGY) - R EE TR MBS B R A% NG e o hlaiE’ Bk RS EREEE |
(Acid Gas Removal Unit) ~ " 417K#5% | (Dehydration Unit) ~ " R5E#5% | (Mercury Removal
Unit, MRUYE R BT » T HNEIEREE ke FERNABZWE LR &

NG 852755 NG F 4 & Hix 2 MCHE 8Bk LNG > M F LNG (#1E -
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/ ’ ) Liquefaction of Natural Gas S
4 Liquefaction Gz
Y A
.

Liquefaction Why? How?

« Liquefaction of Natural Gas. = Cooling of natural gas inside aluminum tubes
using refrigerant.
« Refrigerant used is a mixture of nitrogen, methane,
ethane and propane

Treated dry gas Fuel gas

from Dehydration End-flash system
M e=="T"" |
| |
% |
! |
Expander End-flash |
Compressor |
|
LNG pumps :
|
Reflux pumps (o, e 4
MCHE
Liquefaction Unit To Stabilisation Unit LNG to
Storage

5 LNG /R Lk fii(MCHE)

ERBMTEASERE TR RS AREE T AUKEE | TRRREEE | EEITIRE
MRS - G TIRERBSEERIEE ) FR TREERR HoS SM(EA 3.3 ppmy) » EE LR
COx(fE17% 50 ppm) » (RIEZHY CO2 K& 2% LNG BERG LI R EAE - M2k HaS 28y
BHIE NS GREeE DR A BZEE R Kk HoS 195 G A E flare HEME - B3

TAIKEEE ) ARDASFLBREZ R K 3R 22 1 ppmv - G FIPER ROH 407 UG Rk
Dhiet: » DLEERIF - MERDRIE 3 2 6 Ik & 5t 5 -

i o TERREEE ) (MRU)Y G Ry 3 BB ERRASE - I ERLUE IR IE R I
BB R A E MR ERR AR R RIAER G - B RHERTE 2145 NG
FHRYE - 2% 55 H LA bin(alumina) 05 E NG( 2 10 ng/Nm3) » 22 MK T ez
() NG FIlHE BHE% W9 A% 00 3% i — T BEOR 245 #2288 (Main Cryogenic Heat Exchanger,
MCHE) > % NG ##(Lf% LNG -

LOGHISIE N A - MCHE (A F B RS D712 =0RF LNG ZE ) - B (E AU R
FRAEE - MR Ry BR4LNT MCHE MRS EE F2— T WS | - RIS BUGERE A BN
A > NG B@EEYEA Cl~C4 B kG LEY) > HfE MCHE 5838 B8 7T > FiER iR

HIRIRRR C2 DL EZ StRP)E - MR BTEX f1& %8 LNG [
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257 gas > 75T

l

Ny
&\

6 I E A\ AR MCHE JREUREE]

HYt > MCHE &0k "BREE | PR 40 - " BRlE | FLUeHi RSy C2 ~ C3 HYRHR
EREHEIRS/SAKIRL) > ASEHRAERRDRF R1(-35°C, 48 bar)[#EA % 5 bar » iR
TSRATREAFTR - R FEIRZE-115°C « WRORRERE L2 TR LEERER © B8

TR HYEEIREREL TRRIE | AHIE o S ATEHARL N2 ~ Cl HYRASTE RECH R & /2 4R
(R2) > [ —HkE FIFFIRBBEREITE 48 bar [£EEZRE 5 bar » & 2R HEEE-115°CRE R 2-154°C »
AL B2 TR » &7 L > NG(-35°C, 50 bar){E RS EPHE A LLS T BRI | bR T2
% > MG RER2-154°C » XK ESE/ NEAVNHE > BUBETIE{EFSE 50 bar [F 2 38

bar » HEXE B PR RIRER-162°C » Bl-154°CHHZE £/ 10°CHA -

3. TREORE K B HET

TP RN O S FIR ARG AR B SRS NITGRIRERE SCRE T - SRR RE B
R E A F IR A ESAH LA 5w LNG MHEESERS « THESEIARDSUE - 2GR Mg )7
o FHE  BAGEMHREGREERTR  ZHEEEESBERNANEY)  WAGEHIAE Petronas
TAFEYIEIEE Mr. Daniel 1% - tERFIFERATEARSL > 41 T Air Sejuk | HYEEUZ/K0K - 1 1 fi#
FIERAPELE 1 RIZE] 6 BEEIEFEHRS - T{EJ5H > Daniel tai B PG or H AT &S

EERy 40%PER ~ 40%RINR ~ 20%EMBETR(E A ARETR) - MRZ IS5 PR S SRE A
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RSB - B T B B B -

1 T E R BRSO | SRt T RE R S FE A S (R - SRS
SRAEIE > TSR FER MR - A B O CEE - A0 E AR+
SEN > HMERR BRENELEE SRR A EEE O f Rl
BER G SEELURL P B BRI a2 ISR A AR ;
B AR IR S G B — - B AR | P FR I R A &
i ARSI S ATV A B R TR - B AT L S A B R B [ A o
EHF » et AR S TR R - BB -

AN > BHDE R ] EE R IR R SRR R R
TR A A ORISR - DU B R S R B B e T
LNG Sales and Purchase Agreements (LNG SPAs, {4ff LNG &HIES)) » {RIBEIRAEEREY
MRS » EE GBI - (RIS E LNG T LA E R - B e
FIB (4 TESf 3 Bl 5 57 ACEL A (Diversion Profit Allocation) ; L » I35 @32 K LNG flLil
B R (R B A F AT B TR S M - B SR T A =
B E A E ML - TR FIR - (H155% S0%L, FFIBEEE R -

TESHIETE T » R SR T B S TR L 5 A DR BB B 5
PV 15402 3 EL 1 B R o (S — B30 B M R T 43— IR » ZRKO
TG > W T B T 7 325 7050 » TR 3 5 % (B Bhal A TR IR » HIAE
ST R 4 TR EE SRR » JIR R R s SRt - SR T o T P
2t .

UGB TGRIZIIE S - TR A R R S0 R T SRR YOCEE T TR
SRR 4 /ME - BERMSE 2 BONREEE SRS RS E AR
BRI ST 2% Lt B T S (6 » (2 o EL B
FEFIRA G B35 | - B RACEAATIRSME LNG 2 (EHFEe Bk Fmes
Bt - PIAEARZ LNG BRERE % - B S Sy S rs A Ak R

il

j=ili
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