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Change in global oil product demand, 2016-2040
mb/d 3
2
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Gasoline Fuel oil Other Ethane Diesel LPG Naphtha Kerosene
products
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Change in non-OPEC and OPEC oil production
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World Ethylene Cash Cost Comparison (USD/ton)
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Crude Oil-To-Chemicals Could Dramatically Alter Global Supply & Demand
Balance

Product Yield Comparison By Configurations

100% = Recently, there have been several
—_——— - - large crude oil-to-chemicals (“COC")
projects announced

= These projects are configured to
achieve the maximum output of
chemical products at >40% per barrel
of oil, well beyond that of state-of-

the-art integrated refineries

1
|
|
75% 9% I 429
1
17% !
|
|

= COC requires significant

50% ———— reconfiguration of refinery to upgrade
residues to chemicals and low
sulphur light fuels

= COC's impactlies in its huge
259 production scale and its high
chemicals yield, which could
overwhelm even the largest
conventional petrochemical plants

0%
Global Refinery Average Petro Rabigh Hengli Petrochemical
(2018) (Well-Integrated Complex) (Crude-To-Chemicals)

W Diesel ®Gasoline Kerosene Chemicals Others
Standard \
Chartered &  Sources: IHS Markit 12
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Polyolefins demand to remain an Asia story in the coming years.
ASEAN economies join China and India as the Asian juggernauts.
Top 10 Polyolefin Demand Centers
China . - . China -—.
us. u.s.
India | 2017 India | 2028
Japan “PP  ®HDPE Japan “PP  mHDPE
Germany “LLDPE wLDPE Germany “LLDPE =LDPE
Turkey Thailand
Brazil Brazil
South Korea Mexico
Mexico Indonesia
Thailand Million mt/year Turkey Million mtlyear
- 20 40 60 80 100 - 20 40 60 80 100
m Source: S&P Global Platts Analytics
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New Trend of Asian Benzene Trade Flow &y wannua
China became the largest benzene importer instead of the US in 2017
2018 Q1 Asia Benzene Trading Flow ( Kt )
Oman
31 922
Chinag ———— Korea 1.7
) 313.9
kuwait 57 l -T[E-} Japan
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New Trend of Asian Benzene Trade Flow

China became the largest benzene importer instead of the US in 2017
m In 2017, China imported 2.5 MMt benzene (62% higher y-o-y), 209Kt monthly. The US imported 1.63MMt,
136Kt monthly.
m 2018Q1, China imported 0.61MMt benzene (10% lower y-o0-y), 203Kt monthly. The US imported 0.44MMt,
147Kt monthly.
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I A hard habit to break

Saudi Arabia, government revenues, %
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Typical Feedstock Availability —
900 KTA Naphtha Cracker Indianoil

FUEL GAS

HYDROGEN
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India — Feedstock Requirement Analysis

IndianQil

Feedstock Requirement (kTa)
Product (kTa)
I I B

Ethylene 3200 Naphtha - 10300 Propane-5200 Ethane-4000,
Naphtha-3500 Propane-1650

Propylene 1450

Case 1 — Naphtha as Feedstock
Case 2 - Mix of Propane and Naphtha
Case 3 — Ethane Crackers & PDH

Requirement | Feedstock Requirement (kTa)
(kTa)
I T T T

Ethylene 12800 Naphtha - 47500 Propane-11800 Ethane-16300,
Naphtha-35000 Propane-9000

Propylene 7700

Case 1 — Naphtha as Feedstock
Case 2 - Mix of Propane and Naphtha

Case 3 — Ethane Crackers & PDH
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Cracker Feedstocks by regions Reliance
Industries Limited
Mn MT 70 Asia
Ethylene Americas 30 Europe .
50 . p—
20
40 e B
50
| 10
30 |
= o
20 = 012 2007 2022
e 30
= =
10 -
- ME / Africa o
- |
2012 2017 2022 20 10 I I
W Ethane M Propane 10 - .
2012 2017 2022
M Butane Naphtha
M Gas Oil B MTO/CTO 2012 2017 2022 Source: IHS Markit
Feedstock extractability & availability affects Cracking feed mix
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Feedstock changes

Reliance

Industries Limited

2017 Ethylene Production = 153 Mn MT/yr 2022 Ethylene Forecast = 186 Mn MT/yr
47% in 2012 Butane
Butane Naphtha S%.

42%

64 MMTPA Propane
8%

Propane

9%'\

)

Olf';l,ns Methanol to

Olefins

35% in 2012 Methanol to 1%
Ethane Propylene ethanol
38% Others Olfﬂn: 0.00% Ethi"e \ Per:Jp?gneo

57 MMTPA %y 40% Others \ Coal00.03%
74 MMTPA “ Opins
Source: IHS Markit Source. IHS Markit
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Naphtha cracking v/s other feedstocks Reliance

Industries Limited

Year | Crude Production Cost ($/MT Ethylene)
$Ibb| m US Ethane * Ethylene Production Costs

1400 120
2012 1045 1219 170 1200 __;:_1;\ o
2013 109 1123 1190 366 1000 \\ 80
800 F

2014 99 1090 1112 443 00 \ \_\//—_ 60
2015 53 590 603 403 400 /x——f — 0
200 20

2016 44 367 434 411 0 o
2012 2013 2014 2015 2016 2017 2018
2017 52 451 655 440 o
201 8 # 70 669 664 448 ——US Ethane ¥ ——Propane Naphtha = = Crude
* US Ethane considered at landed in Asia RIL Estimates
# data till May 2018

Propane/ Naphtha economics highly sensitive to crude price. Ethane costs relatively stable.
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Naphtha Supply - Demand Reliance

Industries Limited

Mn MT Europe :
Americas 400 Asia

300
100 3
250
50
200 0
- 2018
100
50 Mid East
150
[}

100
0 5
2018 202 " 60 Mn ME
. Net trade
0 2018 2025

5

0

2018 2025

® Demand W Supply
iGlobal d d 2018 2025 [Global Supply 2018 2025

Source: ICIS Gasoline Reforming 313 327 Crude Refinery 577 605
Direct as Gasoline 147 157 Conversion 126 152
Olefins Cracking 187 226 NGLs 61 68
|Aromatics 131 166 Petchems 38 45
Others 17 19 [Total Supply 802 871
[Total Demand 795 895
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Ethylene trade balance Reliance
Industries Limited
Europe (KTA)
500 Net Exports Forecast 2012 | -200
40.0 - T 2017 200
30.0 - —_— 2022 | 230
s
2 100 I
£ 00 . T = BN B BE BE BE B B
2-10.0 |8 § § 8 S S 5 N 8§ BR Asia (KTA)
£ -20.0 - [ | [ | | l l I I I I I 2012 | -1100
=300 I America (KTA) 2017 | -1000
= 00 2012 -20 2022 | -1000
50,0 Net Imports 2017 | 230
12 13 14 15 16 17 18 19 20 21 22 2022 | 500 ME (KTA)
= N. America S. America ®W. Europe C. Europe  mCIS & Baltics
) 2012 | 1300
= Africa m Middle East Indian Subc. = NE Asia SE Asia 2017 600
Source: IHS Markit 2022 250
New Ethylene export terminal planned in US
20
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Global LPGSeabome Exports
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WORLD PROPYLENE PRODUCTION
BY FEEDSTOCK

World Propylene Production by Feedstock 2016 World Propylene Production by Feedstock
Metathesis Coal to
4%_  Olefins Othe™
Propane 5% %
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m Coal to Olefins m Refinery FCC

m Metathesis = Propane Dehydro.
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2016 Global Propylene Production by Feedstock (Million Metric Tons)
Steam Refinery = Propane |Metathesis | Coalto Others Total
Cracker | FCC | Dehydro. Olefins Production
Production 49 32 9 4 5 1 %9
Share | 49% | 2% % 4% 5% 1% 100% |
B4 2IRF e kA R
Global Propylene Supply by Production Routes
180000 T
lwm T I
140000 +
E 120000 +
2 100000 +
T ——
® 80000 +
2
£ 60000 4
40000
20000 L
2010 2015 2020 2025
M Steam Cracking CIFCC BWPDH MCTO/MTO [ Metathesis ™ Others
k Source: ICIS Supply and Demand Database
Blo = 23k[ g end Al AR R
FFERR I3 E A30-HRD-06-12

2 HE 2 p 1 106.10.24 = 1620



7.¢ BEORTRF I F R

JLC* 2014 # = > &P REFE FTHIRE - F R B £9 FBE > BN A R
R4 7 % it § 1 ¥ (Coal Chemistry Industry) o ¥ FiT &+ &gt B2R it 1 > & 2 @5 J# it
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i The Rise of the New Coal Chemical Industry

Coal-to-synthesis ammonia CTO (MTO)
Coal coking Coal-based methanol
Coal-based calcium carbide Coal-to-MEG

Coal-to-Aromatics
Coal-based SNG

*Mature development stage;
* Primary development stage;

CTO industry has developed rapidly since
uneven technical, energy saving and 2010.;

environmental protection levels; Coal-to-oil, coal-to-natural gas, coal-to-
olefin, and coal-to-MEG industries have
basically achieved industrialization.;

large-scale;
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i CTO Industry Profits Varies

Profit Comparison of different Polyolefin Production Processes
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SGX Petchemical Derivatives Products

Aromatics:

= Platts Paraxylene CFR China

= Platts Benzene FOB Korea

= |CIS Styrene Monomer CFR China
= Platts PX-Naphtha Spread

= Platts BZ-Naphtha Spread

MEG:
= |CIS Mono-Ethylene Glycore CFR China

Polyolefin:

= |CIS Poly Propylene CFR China

= |CIS Poly Propylene CFR South East Asia

= |CIS Linear Low Density Poly Ethylene CFR China

= |CIS Linear Low Density Poly Ethylene CFR South East Asia

SGX = :

Bl- - = SGX p #hf - Fi7d F &

Possible Uses of SGX Petchem Derivatives

Convert a Floating Price Cargo into Fixed Price (Or Vice Versa)
= Buy or sell swap to establish a fixed price and let it cash settle against i }J’
monthly average of index

Lock in Refining Margins
L
i

= Buy Naphtha and sell PX
= Buy PX and sell PTA
= Buy BZ and sell SM

Calendar Spread

= Buy one calendar month and sell another in anticipation of change in i \V"

seasonal demand-supply situation

Arbitrage With Physical Market t@
= Sell swap and buy physical to lock in temporary market mispricing ®‘
SGX= -
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