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FUELS & ENERGY RESOURCES

CHANGING ENERGY LANDSCAPE

Resource

• Availability
• Cost
• Risk

Government

• Policies
• Incentives

Institution 
Goals

• Carbon 
emissions

• Renewable 
energy

What energy resources make the 
most sense for your campus?
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Renewables

U.S. ENERGY PRODUCTION

Petroleum
31%

Natural Gas
36%

Coal
12%

Renewables
13%

Nuclear
8%

102.92 quadrillion 
British thermal units (Btu)

Geothermal – 2%
Solar – 12%

Wind – 27%

Biomass – 40%

Hydroelectric – 19%

Monthly Energy Review April 25, 2023 6
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U.S. ENERGY CAPACITY CHANGES
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GLOBAL COAL CONSUMPTION
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U.S. COAL GENERATION CAPACITY
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WHERE ARE THE U.S. COAL BASINS?
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COAL PRICE FACTORS

Sulfur content

Surface vs. 
underground

Transportation Government 
regulations
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WHERE IS THE U.S. NATURAL GAS?
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LNG EXPORTS
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NATURAL GAS PRICE FACTORS

Distance from 
wells

Pipeline 
proximity and 
capacity

Demand profile

Local costs -
distribution, 
taxes, other

State regulations Competing 
suppliers
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https://www.forbes.com/sites/rrapier/2023/08/18/the-us-still-leads-in-global-petroleum-production--consumption/?sh=ebc684040270

OIL PRODUCTION & CONSUMPTION
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OIL PRICE FACTORS

Crude oil price
Politics

Weather

Production Limits

Storage space Delivery costs Demand
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● Commodity Markets

Coal

Natural Gas

Crude Oil

● Transportation and Storage

Increases volatility and risk

● Procurement/Contracting Process

Take or pay requirements

Balancing issues

FUEL MARKET VOLATILITY & RISK
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● Hedging or Futures Options

● Ability to Switch Fuels

● Demand Management/Peak Shaving

● Thermal Energy Storage

● Combined Heat & Power

● Customer Incentives

● Renewables

FUEL RISK MANAGEMENT
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FUEL RISK STRATEGY EXAMPLE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Jul 28 - Jun 29
(Year 5)

Jul 27 - Jun 28
(Year 4)

Jul 26 - Jun 27
(Year 3)

Jul 25 - Jun 26
(Year 2)

Jul 24 - Jun 25
(Year 1)

Jul 23 - Jun 24
(Year 0)

Current Positions vs Strategy

Strategy Hedge Range Current Coverage

Year 3

Year 4

Year 5

Year 0

Year 1

Year 2
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WHEN WILL FOSSIL FUEL RUN OUT?

139 
years

57 
years

49 
years

Coal

Oil

Gas
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LEVELIZED COST OF ENERGY $/MWh

Average unsubsidized levelized cost of energy. 
Data source is Lazard. 30
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SOLAR

Photovoltaic (PV)

Concentrated Solar
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POTENTIAL PV SOLAR ENERGY
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SOLAR PV GENERATION PROFILE
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WIND

Wind Farm - PPA

On Campus
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GLOBAL WIND POWER GENERATION
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U.S. WIND ENERGY POTENTIAL
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U.S. INSTALLED WIND ENERGY
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U.S. TOP WIND GENERATING STATES
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WIND GENERATION PROFILE
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VARIABLE RENEWABLE ENERGY (VRE)
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F Government subsidies / incentives

Cost to keep primary fossil fuel plant available

Cost to constrain excess production

Cost to address localized grid instability

Price fluctuations if renewable energy goes 
offline unexpectedly

Cost to firm production
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IN MICROGRIDS
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USING BATTERY ENERGY STORAGE
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NUCLEAR

Uranium is the main fuel for 
nuclear reactors. 

Uranium is mined and goes 
through refining and enrichment 
to make the fuel for a nuclear 
reactor.

Why ISN’T nuclear energy 
considered renewable?

● Nuclear fuels, such as uranium, are not 
considered renewable as they are a finite 
material mined from the ground and can 
only be found in certain locations.

Why IS nuclear energy considered 
clean?

● It produces zero carbon emissions and 
doesn't produce other noxious 
greenhouse gases through its operation.
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WHERE IS THE URANIUM?
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About the size of 
a gummy bear
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NUCLEAR WASTE
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HIGHER EDUCATION
NUCLEAR PLANS 

Purdue University
SMR feasibility study with Duke 
Energy

Penn State 
MOU with Westinghouse for 
eVinci MMR

University of Illinois  
Submitted plans to construct and 
operate a 5 MWe MMR 
demonstration project to be 
operational by 2027
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GEOTHERMAL & 
GEO-EXCHANGE

Geothermal
Heat is extracted from the 
earth but not returned.

Geo-Exchange
Closed loop heat 
exchange system.
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• Significantly reduces 
carbon emissions

• Effective in many regions 
and climates

• May qualify for incentives

• High up-front costs

• More economic for new 
builds than retrofits

• Geothermal heat pumps 
use electricity

• Design is site dependent 
may be space constrained

GEO-EXCHANGE
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What fuels make the 
most sense for you?

Is your campus 
paying the best 
possible price for 
your fuel supply?
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QUESTIONS / 
COMMENTS

● Sign-in Sheet

● Evaluation Form
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