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This course is registered with AIA
CES for continuing professional
education. As such, it does not
include content that may be
deemed or construed to be an
approval or endorsement by the
AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions to specific materials, methods or services will be addressed at the conclusion of this presentation.
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COURSE DESCRIPTION

Overview of fuel and energy resource terms and concepts

* Primary fuels:
* Natural Gas
* Coal
« Oil
« Fuel market volatility and risk management
« Carbon emissions and Levelized cost of energy
« Common variable renewable energy resources:
« Solar
* Wind
* Nuclear
« Geothermal & Geo-exchange

Copyright © 2024 APPA All rights reserved

LEARNING OBJECTIVES

Basic understanding of:

* Primary fuels used to generate
energy

* Fuel market volatility and risk
management

* Energy resource options
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CHANGING ENERGY LANDSCAPE

Institution

Resource Government Goals

* Availability « Policies « Carbon

« Cost « Incentives emissions

« Risk « Renewable
energy




WHAT POWERED THE WORLD #N 20227
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GLOBAL SNAPSHOT

2022 U.S. ENERGY PRODUCTION

102.92 quadrillion

British thermal units (Btu) Szt

Geothermal — 2%

e Solar — 12%

8%
Petroleum Wind - 27%
31%

Biomass — 40%

Natural Gas Hydroelectric — 19%
36%

2023 U.S. ENERGY CAPACITY CHANGES

Planned Additions and Retirements of U.S. Utility-Scale Electricity Capacity, 2023

2023 ADDITIONS 2023 RETIREMENTS

Nuclear Oer Total Petroleum Ctnar
56.1GW 2% o1
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GLOBAL COAL CONSUMPTION

Coal consumption by

40,000 TWh

U.S. COAL-FIRED GENERATION

Billion kilo-Watt-hours, 1950-2022
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WHERE ARE THE U.S. COAL BASINS?

NATURAL GAS

=~ | 60=yearsupply Difficult to
at current rates iransport

THE LARGEST
F PRODUCERS OF NATURAL GAS

GLOBAL
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U.S. NATURAL GAS-FIRED GENERATION

Billion kilo-Watt-hours, 1950-2022

WHERE IS THE U.S. NATURAL GAS?
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U.S. PETROLIUM-FIRED GENERATION

Billion kilo-Watt-hours, 1950-2022

OIL PRODUCTION & CONSUMPTION

2022 Top 10 Global Qil Producers and
Consumers
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FUEL MARKET VOLATILITY & RISK

o Commodity Markets
Coal
Natural Gas

Petroleum

e Transportation and Storage

Increases volatility and risk

e Procurement/Contracting Process
Take or pay requirements
Balancing issues
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FUEL RISK MANAGEMENT STRATEGIES

Hedging or Futures Options
Ability to Switch Fuels
Demand Response/Peak Shaving

Thermal Energy Storage
Combined Heat & Power

Customer Incentives

Renewables

FUEL HEDGING STRATEGY EXAMPLE

Current Positions vs Strategy
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LEVELIZED COST OF ENERGY $/MWh

=Nuclear

=Gas (peaker)
Thermal Solar

~Coal

= Geothermal
Natural Gas
Solar Panels

Photovoltaic (PV)

Concentrated Solar

fuireu
SOLAR POWER ..
COUNTRY IN 2021

GLOBAL
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MICHIGAN CARPORT PV

1 California

32,394 MW
& 8,430,324

2 Texas

11,063 MW
& 1,297,592

3 Florida

7,681 MW
& 908,181

+ North Carolina

2]
7,228 MW

& 846,689

POTENTIAL SOLAR ENERGY

¢ Nevada

4,209 MW
@ 695,487

7 New Jersey

3,739 MW
B 579,252

s Massachusetts

3,381 MW
& 552,186

s Georgia
3,249 MW
@ 373,248

10 New York

2,990 MW
& 483,663
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USING BATTERY ENERGY STORAGE

FIRMING SOLAR PV

Off Campus

On Campus

GLOBAL WIND POWER GENERATION

Wind pawer generation, 2022
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U.S. WIND ENERGY POTENTIAL

United States - Annual Average Wind Speed at B0 m

US. INSTALLED WIND ENERGY

SRS IS OCANY B 55 0O0MRN 13 000N

WIND GENERATION PROFILE

Electricity Generation by Source - detail

Worsiag Pesk  Solar Peak Evaning Posk

Peak Load

12



Why 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 S nuclear energy considered
clean?
® |t produces zero carbon emissions and

doesn't produce other noxious
greenhouse gases through its operation.

GLOBAL
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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.

(g 4 e o 1 uranium fuel pellet =
a gummy bear

17,000 cubic feet
of natural gas

149 gallons of oil

Source: Nuclear Energy Institute
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Fast Facts on
Spent Nuclear Fuel

T

What are the safest and cleanest sources of energy?
Death rate"“fr‘(“:m‘ a‘c‘(‘\den‘ls‘ ar\dﬂa\r P?H”“‘?T Qree issi X

tural Gas

13deatrs [J] Hydropower a4

oo Wind Jstomes

oo3geatns| Nuclear energy |3 on

Solar

Data sourc
OurWorldinD:

Purdue University
SMR feasibility study with Duke
Energy

Penn State
MOU with Westing
eVinci MMR

University of Illinois
Submitted plans to construct and
operate a5 MWe MMR
demonstration project

MIT
MMR feasibility study
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Geothermal
Heat is extracted from the
earth but not returned.

Geo-Exchange
Closed loop heat
exchange system.

GEO-EXCHANGE

& &

« Significantly reduces « High up-front costs

catkonlomissions « More economic for new
« Effective in many regions builds than retrofits
and climates

* Geothermal heat pumps
» May qualify for incentives use electricity

« Design is site dependent
may be space constrained

What fuels make the
most sense for you?

!MP NﬁIDR (Hikct EHIRU PROVICION M CONUNPTIOR

Is your campus
paying the best
possible price for
your fuel supply?
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This concludes The American
Institute of Architects Continuing
Education Systems Course
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e Sign-in Sheet

e Evaluation Form

6/11/2024

16



