The material presented in this presentatlon
has been prepared for the general information

of the'reader and should not'betised or relied
on for specific-applications without first
securing competent advice.

The Instructor does not represent or warrant its
suitabilitysfer-any*géneral or specific use and ~
assume no liability-or responsibility of any Kind
in connection with the information herein..
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Global Energy Trade (2015-2040)
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GETI Report 2020 (Global Energy Talent Index)

GETI Report 2020 In Oil & Gas Industries
Permanent worker annual salary, US$ (global average based on 6yr’'s’ experience)

. : . - P Middle North
Africa Asia Australasia cis Europe  Latin America East [

Averages 92,006 133N 38,997 82,498 48,125 79,664 112,878

Chemical Engineer 92,500 64,382 132,775 23,120 67,300 35,041 75,524 125,600
Civil Engineer 89,290 61,668 141,240 24,899 67,561 31,999 51,541 108,824
Commissioning Engineer 93,326 94,583 132,428 30,234 85,304 32,338 68,365 109,466
Construction Engineer 92,419 71,410 166,959 26,677 86,960 31,302 55,417 109,302
Construction Manager 100,693 | 90,075 | | 179,800 | 53,353 89,583 51,057 112,015 120,314
Inspection Engineer 75,600 64,178 100,585 24,187 75,618 48,314 68,911 109,484

Instrumentation Engineer 93,110 71241 141,097 26677 81620 53,245 65,423
Mechanical Engineer 81,495 76,211 130,460 26,677 80,695 78,945 109,200

Process Engineer 90,460 74,158 166,637 24,899 71,520 40,632 78,467 126,203

Project Engineer 97,470 1,257 147,987 33,790 83416 33673 70,174 121,892

Project Manager 124,700 87,412 175,212 38 94,796 49,347 119,507 120,004

QA/QC Inspector 78,550 74,862 100,191 19,563 79,454 30,722 69,924 104,800

Thomas Eun

Quallty of Life Index by City 2020

ttps://www.numbeo.com/quality—of-life/rankings.jsp

These indices are historical and published periodically. To access current rankings (updated continuously) please
visit Quality of Life Index Rate (Current).

city
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OPEC Members (14 countries as Dec. 2018)
(13 Countries as May 2020)

The Organization of Petroleum Exporting Countries
(Headquarter is located in Vienna, Austria)

ibye (15apk - RUSSia — Coagent of OPEC
)

L 96
Algeri“ z*ran (1960)

(1969) Kuwait (1960)

Vesr;6eoz)uela' ) Saudi Arabia  Qatar (1961-terminated on 1-1-2019)
Nigeria (1971) i (1860) UAE (1967)
Ecuador Equatorial Guinea=
(1973) (2017) Gabon
(1975) l
Angola
(2007)

OPEC’s power is continuously decreasing.

B F === | E—

saun s 2, N
S —"m_l s
Saudi ran Venezuela raq Libya Algeria Nigeria UAE Kuwait Ecuador Gabon Angola
Arabia Indonesia

rganization for Economic Cooperation and Development (36 Countries by Apr.2020)

19614 920l #&& =X ZH I+ 28 22X & I (OEEC, Organization for European
Economy Co-operation) 0l A AIEGH, XI22 3= 2H0l I XU XS Soll IMA g8
SEAZILD, A BH Z2AMO Coll =2ldt=s 9. 23 0l FX-ZHAE S8sE 2751,
3= S UR20 220 HESH 20 &&= SHoldDE &, S22 =X 22HEZ 22
Austria, Belgium, Denmark, France, Germany,
Greece, Iceland, Ireland, Luxembourg, Netherland,

orway, Portugal, Spain, Sweden, Swiss, Turkey,
, (1961) — - -

Canada, USA (1961)

Mexico (1994)

.‘: P ._ "
\3 f *1.\

Australia (1971)

New Zealand (1973




Growth in gas demand is driven by use in industry and power,

with the use of gas yarying across countries and regions

utlook- 2019 edition-103749.pdf

Gas consumption: By sector Gas consumption: Growth by sector and region, 2017-2040
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OPEC Share of World Crude Qil
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OPEC share of world crude oil reserves, 2018

Algeria
Angola
OPEC Congo

1,189.80 billion barrels Ecuador_ )
79.4% Equatorial Guinea

Gabon
IR Iran
Iraq
Kuwait
Libya
Nigeria
Saudi Arabia
United Arab Emirates
Venezuela

OPEC proven crude oil reserves, at end 2018 (billion barrels, OPEC share)
Venezuela 302.81 25.5% | Kuwait 101.50 8.5%| Algeria 12.20 1.0% | Gabon 2.00 0.2%
Saudi Arabia  267.03 22.4% | UAE 97.80 8.2% | Ecuador 8.27 0.7% | EquatoralGuinea 1.10 0.1%

IR Iran 155.60 13.1% | Libya 4836 4.1% | Angola 8.16 0.7%
Iran 145.02 12.2% | Nigeria 36.97 3.1% | Congo 2.98 0.3%

Source: OPECAnnual Statistical Bulletin 2019,




Reserves (Trillion Cubic Feet) |
1,688.00

Rank Country
1 Russian Federation
2 Iran, Islamic Republic Of 1,187.00 .
3 Qatar 890.00 ——
4 United States 308.00
5 Saudi Arabia 288.00
6 Turkmenistan 265.00
7 United Arab Emirates 215.00 [N
8 Venezuela 195.00 [N
9 Nigeria 182.00 N
10 Algeria 159.00
11 China 141.00
12 Iraq 112.00 [
13 Indonesia 108.00
14 Kazakhstan 85.00 I
15 Malaysia 83.00 [
16 Egypt 77.00 B0
17 Norwey noM - (GGlobal Natural Gas Reserves
18 Canada 68.00 P
19 Uzbekistan 65.00 I
20 Kuwait 64.00 I
21 Libya 55.00 [l
22 India 44.00 B
23 Netherlands 43.00
24 Australia 43.00 |
25 Ukraine 39.00 B
26 Azerbaijan 35.00 § E—
27 Oman 30.00 0

Global Top 21 Oil & Gas Companies by Revenue

https://www.oilandgasig.com/strategy—management—and—-information/articles/oil-and—gas—companies
top—10-oil-and-gas—-companies based on revenue In $bil US in 2017

2016 Sinopec, China s0050 431
20 1 8 Royal Dutch Shell, Netherland 256.8: 388
(Saudi Aramco, Saudi Arabia) (356)
255.37 349

(CNPC, China)/PetroChina, China

ExxonMoil, USA 23259 279

(KPC, Kuwait)/BP, UK 20036 252 (2018)

209

136.5

Total, France/(Lukoil, Russia)

118.75

(Eni, Itary)/Chevron, USA 159

Gazprom, Russia/(Petronas, Malaysia) 1065 106 (2018)

Rosneft, Russia/(NIOC, Iran) 9494 92 (2018) in Billion US Dollars

Phipllips 66, USA 20.06 102
Petrobras, Brazil asloe 101 (2018)
[PDVSA, Venezuella/Pemex, Mexico)] : 128 (2018)] (SK Innovation: 33 / 49)
Valero, USA/(Marathon, USA)/(CNOOC, China) g2 17 (GS Caltex: 22 / 51)

Statista 2017
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Big 3 World Crude Price Bases

BCHA RS XOIE OFAILIR - WTIR, SHIOIR SHEHER
eia 2012 reprot® 2 Xt0|<
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. WTI (West Texas Intermediate Index): APl HI= 40.8, S=0.24wt%, 0|=
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Ztiiots =2 JI2t Het JtE 28 342 JI2 2

Jt2 20l (should be) : WTI > Brent (+$1) > Dubai (+$3)
(22Ut Jul.20142H Brent > Dubai> WTI € - 0|=2| 1t Stock0fl J]2!]




Top 6 Reasons To Continue Low Qil Prices

(As May 2020)

COVID19 - oil Price & Economy Collapse—Gi qy cor
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Minimum Labor Wage in USA, 7/24/2019

Min Wage in US 2019.pdf

1 $8-12/hr 1 $7-8/hr $6-7/hr Hm No state minimum wage law

Minimum Wage in Federal Government : $7.25/hr 20

Thomas Eun

Global shale gas basins, top reserve holders

@ Top reserve holders 200 - Trin cubic metres

-~ >

Canada 1.0. ' * #
Poland 5.3 22

US 244 . ‘ Libya 82—

& Algeria 6.5
Me:nca19.3. ) g ;

to Brazil 6.4

"
Argentina 21.9 v ’ Australia 11 2.
Assessed basins . \ £

B With resource estimate . South Africa 13.7
Without resource estimate

¥
' REUTERS

Source: ElA based on Advanced ResourceS Intemational Inc data, BP

Reuters graphiciCatherina Trevethan




"= il Shale and Shale Oil,

and Shale Gas

http://www.coga.org/pdf_Basics/Basics_OilShale.pdf

Qil Shale is an organic-rich, fine—grained
sedimentary rock that contains a solid organic
compound known as kerogen (“the rock that
burns”). I not Kerosene (E8)

is one of the first stages of organic
Matter processing into petroleum, and all oil and
gas are ultimately derived from kerogen.

Qil shale contains the remains of algae and plankton
deposited millions of years ago that have not been
buried deep enough to become hot enough to break
down into the hydrocarbons targeted in

conventional oil projects.

To generate oil, the kerogen-rich rock is heated in
the absence of oxygen. This process is called
“ ”. Non—economic at this time. SHALE OIL

EZZE Oj] Shale and Shale Oil,
and Shale Gas

http://www.coga.org/pdf_Basics/Basics_OilShale.pdf

Shale Qil (Tight Oil) is more accurately termed
as oil-bearing shale. Unlike oil shale, oil-bearing

shale contains oil (w/some gas), trapped in relatively
low porosity and permeability rock, commonly shale

or tight siltstone limestone or dolomite, that typically

resides a mile below the earth’s surface. These rocks
have been buried just above shale gas layers.

The retorting is not required. Low S & TAN.

Shale Gas which is mainly methane (LNG) and
located below the shale oil layer has very similar
resource as Shale Oil.

SHALE OIL
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Shale Gas and Shale Qil Plays, Lower 48 States i
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Natural Gas Supply Chain

QER_AppendixB_Natural Gas-Apr. 2015

Transmission Pipeline System

J

Residential Users
Midstream Commercial Users

t

Natural Gas ‘ Processing

Production Plants (vote 1 Local :
( (e Industrial Users —
[«

Distribution

" Company
In US, Australia,
Indonesia} Russia, Vehicle Users
Underground

Storage (Note 2) Power Users —

Pipeline Exports —

Regasification

LNG Exports
To Korea, Japan, ‘[ *P

China, Asian, India,
etc. by Catriers LNG

Storage (Note 2)
Pipeline Notes ) ) }
Imports N 1. slug catchers, separation, dehydration, amine,
liquefaction-cryogenic, fractionation, sour recovery,

To US domestic, Europe, flue gas desulfurization, offsite and utilities, flare, etc.

Liquefaction
Canada, Mexico, South —_ q(Nme 3 2. double wall tanks

America, China domestic, etc. 3. mostly by cold boxes

S0l (FILNGAH S 501 30| &

Business Approval Governments for Construction
US — FERC (Federal Energy Regulatory Committee)
US — MARAD (Maritime Administration)/Coast Guide
Canada — NEB (National Energy Board)

Business Approval Governments for Export (from USA)
DOE — Department Of Energy




Global Liguefaction Plants, February 2019

IGU World LNG Annual Report 2019_23 loresfinal.pdf

Snehvit
LNG (16 __»
Yarmal
NG (31)

Atlantic LNG

ELNG/SEGAS
o LNG (13) 0 Walaysie NG
Nigeria LNG "“ o Brugel LNG (3]
Wl —~ : () Tangguh LNG (18
L Bontang bl _ @@

Equatorial . " Sen
Guinea LNG P e - o
Peru LNG 15 . Donggi-Senoro @-PNG LNG (23
(20 LNG (25

Kribl FLNG (33 Blarwin LNG/ichthys LNG (14

Pluto LNG (21
Q ane
Anguin Lhs Gorgon LNG (29
" 3 -.mm
Wheatstone LNG (30
WestShell piserada TiapC

“ina (s Pacific

Note: Numbers in parentheses behind project names refer to Appendix 1: Table of Global Liquefaction Plants.
Source: IHS Markit (nttos:

Global LNG Receiving Terminal Locations

Febru 2019  1GU World LNG Annual Report 2019_23 loresfinal.pdf

i .,.t o ;

S W

Note: Terminal numbers correspond to Appendix llI: Table of LNG Receiving Terminals.
Source: IHS Markit ¢ ult/fil




Hydrogen Cars VS. Electrlc Cars

com/buying—advice s—hydrogen ich—better

Any one requires fossil energy for a basic proauction.

Hydrogen Cars

Hydrogen cars: for and against

Prospective Conservative
+ Very clean x Expensive cars
+ Excellent range x Poor infrastructure
~ Quick refueling x Not chief to run
x Explosion Risk

Electric Cars

Electric cars: for and against

Prospective Conservative

+ Wide choice of models x Purchase prices

+ Growing infrastructure x Long recharging time

+ Range increasing x Environmental concerns
about batteries
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10. st= I Al 2& J[E2l 0|=2-3HLICH
(0]

ANZS SEXQI AE 2ot (FF M=EE,

A4, AXLIHE, =S, ol Plants, AFS Xt
, etc.)

i
20-508 S & X2 AlYE SXIH St
SIS A (For WX /21K &)

Jls4& JIXHM (Reactors, Converters, Heat
Exchangers, Boilers, Flares, Package Item, Cold
Boxes, Filters, Separators, WHB, <% Pumps-—
Compressors, Tubes and Connectors, etc.)

E4 ME (Cr-Mo-V, Ni Alloys, Al Alloys, Ti Alloys, Ta
Alloys, Co Alloys, Nb Alloys, Cu Alloys, Ni Steel, Mn
Steel, £4= SS, £4= CoatingX2l, Seamless, etc.)
Heavy Wall & Large Size

£ 2 Service : Cryogenic Technologies (for LNG,
Arctic, Antarctic), Catalyst, Sour & Sweet, Subsea,
Surface Treatment, Anti—Flammable, High Strength—
Toughness, S Test, etc.
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