U.S. ENERGY TRENDS

Fossil Fuels, Nuclear Energy & Renewable Energy



U.S. TOTAL ENERGY CONSUMPTION 1776 - 2015

q4u5adn|hon Blu MILESTONES
40 l e 1859 — World’s 1** Commercial Oil Well In Titusville, Pennsylvania
% petroleum
* 1865 — Cheap Oil Distillate, Kerosene Replaces Whale Oil For Lamps
Ll
l natural (as * 1890 — Coal Passes Wood (Biomass) As The Dominant Energy Source
i
90 l * 1941 — America Is The World Leader In Oil Production & Exports
1A coal * 1950 - Oil Passes Coal As The Leading Source Of Fuel
10 l ik America Becomes A Net Importer Of Oil Due To Automobiles
; ll * 1973 — Yon Kippur War, Oil Embargo On U.S. & Global Energy Crisis
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U.S. TRENDS 1970 — 2017

e DECLINING DEMAND
O Coal

0 Petroleum

e INCREASING DEMAND
0 Natural Gas

0 Renewable Energy
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FOSSIL FUELS

Coal, O1l & Natural Gas
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COAL

COAL GRADES

1. Anthracite — Contains the highest carbon content (86%-97%) of all four
grades of coal. Virtually mined out in the United States.

2. Bituminous — Contains lower carbon content (45%-86%) than Anthracite.
Bituminous is used in coal fuel-fueled power plants and steel production.

3. Subbituminous - Contains lower carbon content (35%-45%) than
Bituminous. Subbituminous is used in coal-fueled power plants.

4. Lignite — Contains lower carbon content (25%-35%) than Subbituminous.
Lignite is used in coal-fueled power plants.

AVERAGE COAL PRICES
5. Anthracite - $97.91/Ton
6. Bituminous — $51.57/Ton
7. Subbituminous — $14.63/Ton
8. Lignite - $22.36/Ton
9. Transportation — $10.75/Ton

COAL FUELED POWER PLANTS - Emit 30% To 40% More
Greenhouse Gases Than Natural Gas Power Plants.

ELECTRICITY COSTS ($/kWh) — Coal Is A More Expensive Fuel Than
Hydropower, Wind or Solar In The United States

COAL DEMAND - Declining Rapidly In US, PRC & Europe



U.S. OIL & NATURAL GAS

WTI OIL PRICE 1945 - 2018

U.S. OIL CONSUMPTION

* 75% Transportation — Cars, Planes, Boats & Trains

* 20% Petrochemical Products — Medicine to Tooth Paste
* 5% Heating — Fuel Oil & Diesel
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* 42% Industrial — Power & Heating
* 38% Power Plants — Electricity
* 20% Residential — Cooking & Heating
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WORLD OIL & NATURAL GAS CONSUMPTION RATE
* 100 Million Barrels Oil/Day (1,150 Barrels/Second)
* 130 Trillion Cubic Feet Natural Gas/Day

FOSSIL FUELS ARE NOT A RENEWABLE RESOURCE!
e Global Oil Reserves ~ 50 Years
e Global Natural Gas Reserves ~ 100 Years



EVOLUTION OF THE OIL & GAS INDUSTRY

WHAT PROMPTED THE CHANGE?

TOP TEN GLOBAL PRODUCERS

1972 2006  COMMODITY PRICE
o uo08 78% NOCa 0 1979 — OIL ~ $120/Barrel (Inflation Adjusted)
I P = o /_‘ : e 0 1985 - OIL~$ 22/Barrel (Inflation Adjusted)
| < | * 1985 - 2005
o W 0 Private Sector’s Focus

% Global Contraction
4 Slashing Costs — People & R&D
% Avoid Risk — Cut Exploration

& Pessimistic Culture

TOPTEN OIL PRODUCERS

1972 2006

AVERAGE DAILY NET AVERAGE DAILY NET
COMPANY TYPE PRODUCTION COMPANY TYPE PRODUCTION
NAME COMPANY MBO / DAY NAME COMPANY MBO / DAY

I — s960 B 0 Nation Oil Company’s Focus
BP Major 4,664 3AZ PROM 3

% Global Expansion

SHELL Major 4,169

s A e ocH % Increase Capabilities

CHEVRON Major 3,232 EXXON MOBIL .
GuLr Maior 3214 - % Accept Risk - Increase Exploration

MOBIL Major 2,316

% Optimistic Culture
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EVOLUTION OF THE OIL & GAS INDUSTRY
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1 1 1 2 2
ACQUISITIONS PRICE A 9 2 . .
8 9 9 0 0
5 0 5 0 5
1 OXYACQUIRES CITY SERVICES $3.5 Billion
2 TEXACO ACQUIRES GETTY $10.4 Billion
3 MOBIL ACQUIRES SUPERIOR $5.7 Billion
4 CHEVRON ACQUIRES GULF $13.2 Billion
5 BP ACQUIRES BRITOIL ~$4 Billion
6 TENNECO SELLS ALL ASSETS §7.3 Billion
7 BP ACQUIRES AMOCD $48.2 Billion
8 TOTAL ACQUIRES FINA $12.9 Billion
9 BP AOQUIRES ARCOD 626.8 Billion
10 TOTAL ACQUIRES ELF ~ 611 Billion
11 REPSOL ACQUIRES YPF $13.4 Billion
12 EXXONACQUIRES MOBIL $81.0 Billion
13 BP ACQUIRES BURMAH CASTROL $4.7 Billion
14 CHEVRON ACQUIRES TEXACO $38.7 Billion
15 PHILLIPS ACQUIRES CONOCO $15.2 Billion
16 CHEVRON ACQUIRES UNOCAL $18.3 Billion l:
TOTAL ESTIMATED PRICE ~ S 314 BILLION




EVOLUTION OF THE OIL & GAS INDUSTRY

400

, 1972 — 2006 MAJOR’S PRODUCTION DROPS
I I I e Shell ~25%
|55 = i

g 1200 EXPLORATION - SEARCH FOR NEW RESERVES
2o BB e “Big Oil”/Majors Cut Exploration >85%
g 800 I : 3 * Independent Companies Drill ~80% Exploration Wells
: I « NOC’s & Majors Drill ~20% Exploration Wells
= o e Total ~25%
L e British Petroleum ~ 40%
* ExxonMobil ~40%
* Chevron ~ 80%

1972 — 2006 RESEARCH
* Majors Cut/Stop R&D
* Service Companies Source For New Technology

$/BARREL IN 2007 USD
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NUCLEAR ENERGY



US NUCLEAR POWER

US NUCLEAR RESIDENTIAL POWER OUTPUT
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* 20% US ELECTRICITY IS FROM NUCLEAR POWER

0 1970 to 1990 — Major Plant Construction Period
O 1995 - 132 Nuclear Power Plants
O 2018— 99 Nuclear Power Plants

* NUCLEAR POWER HAS UNCERTAIN FUTURE IN US

0 1973 — Three Mile Island Incident
4% US NRC Implemented New Approval Process
% Permit To First Power Takes 15 To 20 Years
0 Challenging Economics
< Huge Up-Front Capital Investment
4% Huge Close Down Capital Investment

0 Strong Opposition To Nuclear Projects
* OPPOSITION TO NUCLEAR IN EUROPE & JAPAN

* NEW NUCLEAR PLANTS IN CHINA, INDIA & EGYPT
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RENEWABLE ENERGY

Hydropower, Wind, Solar, Hybrid & Other Sources



U.S. HYDROPOWER

1940 to 1970 — U.S. Hydropower Growth Period

GREATEST RENEWABLE ENERGY SOURCE BY STATE
2007 & 2017

2007 Hydropower
O 247.5 TWh —70.2% U.S. Renewable Power

0 28 States — #1 Renewable Energy Source

2017 Hydropower
O 300.5 TWh —43.7% U.S. Renewable Power

0 19 States — #1 Renewable Energy Source

Hydropower’s Future
0 0.5 TWh - Undeveloped Potential
0 Opposition To New Dam Projects

0 Multiple Hydropower Plant Upgrade

number
of states

2007 2017 O Significant Pump Storage Potential

hydro wind biomass solar
13



U.S. WIND ENERGY

MRS . a0 * WIND ENERGY POWER GENERATION
Lerod) T 1 0 2018 Wind Power ~ 6.7% U.S. Electricity
0 U.S. Wind Power More Than Tripled Since 2008
0 2018 Wind Power Sales Agreements ~ 2.5 ¢ per KkWh

53% WIND POWER SALES AGREEMENTS TO BUSINESSES
* No Peak Power Demand Surcharges

* 15-20Yr. Price Power Purchase Agreements

* Fixed Price. No Price Volatility Like Fossil Fuels

WIND STRENGTH & CONSISTENCY

e w oy aul?” 0 Offshore Winds Stronger Than Onshore Winds
s 'fé';'-.r ""‘ e 0 Great Plains States Have Strongest Onshore Winds
X S g 0 Texas & Oklahoma Generate Most Wind Power In U.S.
. i ”;:";.' ' ' Capacity MW 0 U.S. Has Only One Offshore Wind Farm In Operation (RI)
) TN iﬁa{: %1%80 0 Major Offshore Wind Farms Planned Along East Coast

® 300
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U.S. SOLAR ENERGY

Annual Direct Normal Solar Radiation

e S o S ¢ SOLAR POWER GENERATION

O 2018 Solar Power ~ 1.37% Total U.S. Electricity

O U.S. Solar Power Grew Over 3,900% Since 2008
0 2018 Solar Power Sales Agreements ~ 3¢ per kWh

* TOP US STATES IN SOLAR CAPACITY

0 California — 22,777 MW
0 North Carolina— 4,491 MW
0 Arizona — 3,613 MW
0 Nevada — 2,658 MW
0 Texas — 2,624 MW

* U.S. SOLAR TARIFFS
0 No Impact On U.S. Solar PV Demand
0 Five New Solar Manufacturing Plants Opened In U.S In 2018

2015 U.S.
Solar Projects
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U.S. WIND + SOLAR HYBRID

* DIFFERENT PEAK POWER TIMES
0 Solar — Day
0 Wind — Night

* LOWER OPERATING COSTS
0 3% -13% Less Than Wind Or Solar
[0 Share Transmission Lines, Equipment, Personnel
0 Potential To Generate Electricity Below 2¢ per kWh

* INCREASES RENEWABLE ENERGY AREAS
0 Not Strongest Winds
0 Not Highest Radiation
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GEOTHERMAL, WAVE/TIDAL & BIOFUELS

6 STATES PRODUCE 72% U.S. ETHANOL
e IA,NE,IL, MN, IN, SD
* 2006 to 2016 Ethanol Output Doubled

IOWA - LARGEST ETHANOL PRODUCER
e 41 Ethanol Plants
e  Produces 102 Million Barrels/Year

NEBRASKA - 2NP LARGEST PRODUCER
e 26 Ethanol Plants
e  Produces 50 Million Barrels/Year

ETHANOL PRODUCTION GROWTH
* Federal Mandate
* Reduce Dependence On Foreign Qil

SIHWA LAKE TIDAL STATION
South Korea
Largest Tidal Plant — 254 MW Capacity

17




ELECTRICITY - ENERGY COST COMPARISON

W ¥

WHAT HAS CHANGED SINCE 2015?

* Higher Nuclear Plant Closing Costs
0 2017 Plant Closures Over $9 Billion
0 Nuclear Waste Disposal Cost Not Included

* Drop In Wind & Solar Power Costs
0 New Wind Turbine Technology
0 Cheaper Solar Photovoltaic Panels

¢ Increase In Fossil Fuel Costs

* Increase In Hydrocarbon Prices

* Increase In Coal Transportation Costs
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CONCLUSIONS

* U.S. POWER GRID IS EVOLVING
0 Declining Demand — Coal, Nuclear & Petroleum
0 Increasing Demand — Wind, Solar & Natural Gas

* DISADVANTAGES OF FOSSIL FUELS
0 Greenhouse Gas Emissions
0 Fossil Fuels Are NOT Renewable
0 Tight Supply & Demand Gap = Price Volatility
0 Currently No Fossil Fuel Is Cheaper Than Renewable Energy

* ADVANTAGES OF RENEWABLE ENERGY
0 Sustainable Energy Source
0 Technology Driving $/kWh Down
0 Very Low Greenhouse Gas Emissions
0 Quality Jobs In State, Unlike Fossil Fuels

* RENEWABLE ENERGY + NUCLEAR COULD PROVIDE 100% ELECTRICITY TO U.S.

19



ELECTRIC VEHICLES



TOTAL REGISTERED ELECTRIC VEHICLES

2018
e 1.2 Billion Vehicles In The World

O Cars, Vans & Trucks

0 Combustion Engine & Electric Vehicles
* Global Leaders In Total Vehicles

0 PRC (China)

0 United States

0 European Union



U.S. GREENHOUSE GAS EMISSIONS

7000 * U.S. 2017 EMISSIONS BY SECTOR
Transportation 29%

Power (Electricity) 28%
Industrial 23%
Agriculture 9%
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4 000 Residential 5%
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3000 * U.S. TRANSPORATION SECTOR

Light Duty Vehicles 60%
Heavy Duty Trucks 23%
Aircraft 9%
Rail 4%

Marine Vessels 4%
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ICEV & EV CAPABILITIES

e U.S. FUELING STATIONS
0 Gasoline Stations ~ 150,000

0 Electric Vehicle Charging Stations ~ 16,500

* DRIVING DISTANCE
0 EV (Chevy Bolt) ~ 238 Miles (EPA) with Single Charge

0 ICEV (Chevy Equinox) ~ 580 Miles (EPA) with 14.9 Gallon Fuel Tank

* FUELING TIME
0 EV (Chevy Bolt) ~ 25 Miles/Hour with 240 Volt Charger
180 Miles/Hour with DC Fast Charger

0 ICEV (Chevy Equinox) ~ 15 Minutes with Full Tank



2018 ICEV & EV COST COMPARISON

e FUEL COST'!
0 Electric Vehicles ~ $ 485 Per Year

0 Internal Combustion Engine Vehicle ~ $1,117 Per Year

e MAINTENANCE COST
0 FElectric Vehicles ~ $ 50/Year — Tires

0 Internal Combustion Engine ~ $ 400/Year — Oil, Coolant, Transmission Fluid, Belts, Tires, etc.

e PURCHASE PRICE
0 Electric Vehicles ~ $ 36,700 MSRP Chevy Bolt, Excludes Rebates ($2,500 to $5,000)

O Internal Combustion Engine Vehicle ~ $ 23,600 MSRP Chevy Equinox

'University Of Michigan Transportation Research Institute



GLOBALEV & HYBRID GROWTH

.| Battery electric vehicle B Plug-in hybrid vehicle
3,500

3,109.05
3,000

2,500

1,500

1,000

1,239.45
6133 179.03 N
1.89 223 269 5.16 7.48 14.26 . —] -
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gagc?a?ts Source: |IEA StatiSta 5
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NEW EV TECHNOLOGY

* NEW EV CHARGING STATIONS
0 ABB “High Speed” Charging Station — 125 Mile Charge In 8 Minutes

0 VW “High Speed” Charging Station — 200 Mile Charge In 10 Minutes

* DRIVING RANGE

0 2018 Chevy Bolt ~ 238 Miles Per Single Charge
0 2018 Tesla Model S ~ 335 Miles Per Single Charge
0 Lithium Metal Battery (Experimental) ~ 500 Miles Per Single Charge

0 BASF Cobalt-nickel Battery (Experimental) ~ 300 Miles With 5 Minute Charge

0 Fisker Battery (Pilot Project) ~ 500 Miles With 2 Minute Charge

26



FORECAST GLOBALEV & HYBRID GROWTH

m of vehicles sold per year % of new car sales
140 - 100%
‘ 90% C nterna
120 - ICo}IEn\lf)usilotn En}gme Vehicle
- 80%
100 - - 70% BEYV — Battery Electric
Vehicles
| PHE - Plug-In Hybrid
60 | - 40% Electric Ve%licles '
40 - 30%
- 20% ——EV % of
20 ‘ new
| I l 10%  sales
o . .t g . ' I . o%

2015 2020 2025 2035 2040

SOURCE: Bloomberg New Energy Finance



CONCLUSIONS

* MORE EV’s WILL BE BOUGHT THAN ICEV’s IN THE U.S. WHEN.....
0 700% Increase In Public EV Charging Stations
0 400% Decrease In EV Charging Time
0 150% Increase In EV Driving Range
0 20% Decrease In MSRP Price

 U.S. $ BILLIONS/YEAR IN R&D
0 All Automobile Companies In Asia, Europe & N. America
0 Electronics & Battery Storage Companies — ABB, BASF, GE, Siemens, etc.
0 All Major Technology Companies — Apple, Google, Microsoft, Tata, Tesla, etc.

* MAJOR REDUCTION IN U.S. GREENHOUSE GAS EMISSIONS
0 1.2 Billion Metric Tons Per Year When EVs Replace ICEVs
0 1.4 Billion Metric Tons Per Year When U.S. Uses 100% Renewable Energy For Power
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