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From the Economist:

Energy use per unit of GDP
Tonnes of oil equivalent per $°000*
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In fact, the U.S. is consuming the least oil per dollar
of gross domestic product in more than 40 years.

Barrels per million ttolta

Qil Consumption Per GDP

2010
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Energy Intensity in IR Iran with and without Petrochemical Feed
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Overview of Iran’s Major Indicators

Activities of

Assumptions for

Indicator 1380-1396 1397-1415
1 Growth of GDP(with fixed prices of 1383) 3.7% 4.5%
2 Growth of GDP(Without Oil) 4.4% 5.5%
3 Growth Supply of Primary Energy 4.4% 3.0%
4 Growth Demand of Final Energy 4.1% 3.0%
s Growth Demand of Final Energy 3.3% 2.5%
(without Petrochemical feed)
6 Growth of Consumption of NG 7.0% 2.5%
7 Growth of Feed to Oil Refineries 1.0% 2.6%
8 Growth of production of Motor Gasoline 4.1% 4.5%
9 Growth of Power Generation 6.0% 4.5%
10 Growth of Steel Production 6.5% 6.0%
1 Growth of Cement Production 5.2% 3.0%
12 Growth of Petrochemical Production 9.3% 7.0%
13 Growth of Population 1.5% 1.5%
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Share of Primary Energy of World :Past, Present and Future

1993

M Coal

| Oil

® Natural Gas
B Hydro>10Mw
M Nuclear

Renewable

12.0% 2035

6.0% ¢ ‘27"’%
24.0%"
27.5%

ource: 1993, 2020 figures from Energy for Tomorrow’s World (WEC, 1995). 2011 figures from World Energy
esources (WEC, 2013). Other renewables 2020 figure from World Energy Scenarios report (WEC, 2013)

28.4%
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Share of Natural Gas In Iran’s Fuel Portfolio

% 39.7% 1. 5% 38.5% 1. 5% 35.1%
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Actual Cost of Production of Natural Gas
Extra to current production per m3
Cost of Production Productabe Gas
(for each extra cubic meter of Gas) Mm3/D
Import from Turkmenistan 15-17 40
Natural Gas efficiency 9-13 75
Production from New and small fields 4-5 150
Production from South Pars / Associated Gas 3-3.3 200
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Natural Gas Balance till year 1415
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Chemical Market Capacity

World Base Chemical Total Capacity World Base Chemical Total Capacity

By Market by Region
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u Methanol u Chlorine = Europe & Africa = North America
Benzene = Paraxylene mAsia + India (less China) = China

Ethylene consumption growth is
indicative of general

by 2025, base chemical

capacity will reach
approximately 800 MMT

petrochemical demand growth
(25% Market Share)

Olefin Production Outlook in China

CTOICTP/MTO/MTP %

Million Tons. of total olefin capacity
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Source: Wood Mackenzie (Cui, 2017)

China’s base chemical capacity will increase by 40 percent

from about 105
MMT in 2010 to 250 MMT in 2025, much of which is
associated with methanol,
ylene, ethylene, and chlorine production
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C1 Derivatives Value Chain

Upstream Feedstock Processing Base Chemical Derivatives

Formaldehyde °
Natural Gas Methane

(CHi) Syngas Hydrogen

Natural
Eraiii Methanol

Ammonia

FT
Process

Gasoline/Diesel
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Formaldehyde

4.96%
Ammonia 45.5 Mt
0.7%

178.7 Mt

Hydrogen
4.9%

High demand with Low growth rates

Moderate Demand with High Growth rates

Fischer-Tropsch vroduct
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Methanol

Haldor Topsoe
Johnson Matthey (JM) Unit of
Licensors Methane 34 MMBTU per Ton
Lurgi Primus STG Usage
Gastechno technology
World Supply and Demand World Demand (Products) Global Nameplate vs Effective Capacity
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World Production by Region
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Methanol to Olefin

Unit of
. UOP Hydro MTO technology MTO: 3.03 Per Ton
L Y )
jeensors Lurgi MTP™ Process ’ ‘ Methanol ‘ MTP: 3.189 Per Ton
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Share of NEA in MTO Methanol usage in MTO China Capacity
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Ammonia and Urea

Haldor Topsoe ammonia technology

Licensors Johnson Matthey Leading Concept Ammonia Process

Kellogg Brown and Roots (KBR) (KAAPIlus)

Ammonia World Demand UREA Fertilizer World Demand Potential of UREA Fertilizer World Supply

Ammonia and Urea

Iran Ammonia & UREA Production Planned Projects Licensor Share

UREA Ammoni
i operation mPlan up to 2022
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Fischer-Tropsch (FT) Synthesis

. DAVY ™/BP FT technology
Licensors
Compact GTL Process
Present and Planned GTL Capacity (kbpd)
Plant 2000 2009 2010 2015 2020 2025 2030 2035
Mosselbay (PetroSA), 24 24 24 24 24 24 24 24
South Africa |
Bintulu (Shell), Malaysia 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7
sasolburg (asol I), — 8 8 8 g 8 F 8
South Africa
Oryx |, Ras Laffan (QP, - 34 34 37.4 37.4 37.4 37.4 374
Sasol), Qatar |
Pearl (Shell), Qatar — — — 140 140 140 140 140
Escavros (Chevron, - - - 34 34 34 34 34
NNP), Nigeria |
Secunda (Sasol I1/11l)— - - - 11 11 11 11 11
Phase |, South Africa
Uzbekistan = — = = 38 38 38 38
(Sasol/Uzbekneftegaz/
Petronas)
Total 38.7 80.7 80.7 269.1 307.1 307.1 307.1 307.1
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IRR of Methane Derivative Projects

Project Economic Assumption

Spending curve: Year 1 (30%), Year 2

Construction Period (Years) (40%) and Year 3 (30%)

Years of Operation (Years) Operational capacity: Year 1 (75%), Year
2 (80%) and Years 3-25 (95%)

Nominal Weighted Average Cost of Capital 10%

Electricity Cost ($/kWh) 0.02-0.06

Natural gas prices (US$/MMBtu) 2.4-3.6
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IRR of Methane Derivative Projects

Haldor
Specifications for Methanol Production Topsoe
(2017)
Capacity (1000 Ton/ Year) 1,825
ISBL (US$ million) 470
OSBL (US$ million) 330
Additional cost (US$ million) 260
Total Capital Investment (US$ million) 1,060
Emissions (t-CO2/t product) 0.3
NG (GJ/t Product) 29.33
Electricity (kWh/t product) 10.53
Steam (GJ/t product) 29.37
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IRR of Methane Derivative Projects

Haldor Topsoe

Specifications for Formaldehyde Production By

Capacity (1000 Ton/ Year) 49 80
ISBL (US$ million) 20 20
OSBL (US$ million) 7 7
Additional cost (US$ million) 8.91 9
Total Capital Investment (US$ million) 36 36
Energy (GJ/t Product) 0.56 0.32

IRR of Methane Derivative Projects

(Jasper & ElHalwagi,

Specifications for MTO/MTP Production 2015b)
Capacity (1000 Ton/ Year) 600 725
ISBL (US$ million) 1,163 1,274
OSBL (US$ million) 407 446
Additional cost (US$ million) 518 568
Total Capital Investment (US$ million) 2,088 2,288
Emissions (t-CO2/t of product) 13.3 12.7
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IRR of Methane Derivative Projects

= Ammonia

= Formaldehyde
= FTS

= H2

= MeOH

= MTO

= MTP

= MTG

= Urea
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