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2020 COVID

grist.com



http://grist.com

2003 BLACKOUT

history.com


http://history.com

AUGUST 2003

#1 Song: Beyoncé's “Crazy in Love”

On TV, “CSI" and “Arrested
Development” debuted, “Colombo”
ended, “Girlfriends” was midway
through its run.

Top movies included the first Pirates of
the Caribbean, the second Matrix, and
the third Lord of the Rings.

September 11th 2001 was a close
memory.



i Thursday, August 14, 4:10PM
i 55 million people affected for 24 - 48 hours
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2003 BLACKOUT
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2003 BLACKOUIT
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2003 BLACKOUT

history.com
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2003 BLACKOUT

Third-largest power outage when it happened.

Largest |[edi]

Article

2012 India blackouts

2023 Pakistan blackout

2001 India blackout

2022 Pakistan blackout

2021 Pakistan blackout

2014 Bangladesh blackout
2015 Pakistan blackout

2019 Java blackout

2005 Java—Bali blackout

1999 Southern Brazil blackout
2015 Turkey blackout

2009 Brazil and Paraguay blackout
2003 Italy blackout

Northeast blackout of 2003

2019 Argentina, Paraguay and Uruguay blackout

2002 Luzon blackout
2001 Luzon blackout

Northeast blackout of 1965

1| 2019 Venezuelan blackouts

|| 2020 Sri Lankan blackouts

2016 Sri Lanka blackout
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People affected
(millions)

620

230(99% of population)
230

200

200 (90% population)
150

140

120

100

97

70

60

56

55

Location

India

Pakistan

India

Pakistan

Pakistan

Bangladesh

Pakistan

Indonesia

Indonesia

Brazil

Turkey

Brazil, Paraguay

Italy, Switzerland
Canada, United States
Argentina, Paraguay, Uruguay
Philippines

Philippines

Canada, United States
Venezuela

Sri Lanka

Sri Lanka
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Date $ Referencer

July 30-31, 2012 (11i2](3)

January 23, 2023

January 2, 2001

October 13, 2022

January 9, 2021

November 1, 2014 18]

January 26, 2015
August 4-5, 2019 (10](11][12][13]
August 18, 2005

March 11-June 22, 1999
March 31, 2015

November 10-20, 2009
September 28, 2003

August 14-28, 2003

June 16, 2019

May 21, 2002

April 7, 2001

November 9, 1965

March 7, 2019-July 23, 2019 | [24I25]i26]
August 17, 2020 28]

March 13, 2016
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Hi! Who are you?
Why Energy at ITP?

Ever experience time w/o
access to power?

If we'd lost power in this
storm, what was your plan?




Energy Is a

_ﬁcult to get rlght
e of what energy is.

n—

“Richard Feynma
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http://www.feynmanlectures.caltech.edu/
http://vaclavsmil.com/publications/

the only universal currency.’

& P -

—Vaclav Smil
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ge_of what energy Is.
Richard Feynma

“Energy Is a ve |ff|cult to get right. ..

—Me!
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http://www.feynmanlectures.caltech.edu/
http://vaclavsmil.com/publications/

Iknergy use per person

Measured in kilowatt-hours® per person. Here, energy refers to primary energy® using the substitution method®.

// \//\\/\/\//\A"“”\«

Our World
in Data

80,000 kWh / VT N United States

1973 OAPEC
Embargo Dot Com Bubble

60,000 kWh

1979 Energy
Crisis

2007 Financial
Crisis
40,000 kWh

20,000 kWh

0 kWh
1965 1970 ‘ 1990 2000 2010

Data source: U.S. Energy Information Administration (2023); Energy Institute - Statistical Review of World Energy (2023); Popu
based on various sources (2023)
OurWorldInData.org/energy | CC BY

Post-COVID
recovery
and/or?...

1. Watt-hour: A watt-hour is the energy delivered by one watt of power for one hour. Since one watt is equivalent to one joule per second, a
watt-hour is equivalent to 3600 joules of energy. Metric prefixes are used for multiples of the unit, usually: - kilowatt-hours (kWh), or a thousand
watt-hours. - Megawatt-hours (MWHh), or a million watt-hours. - Gigawatt-hours (GWh), or a billion watt-hours. - Terawatt-hours (TWh), or a trillion
watt-hours.

2. Primary energy: Primary energy is the energy available as resources - such as the fuels burnt in power plants - before it has been transformed.

This relates to the coal before it has been burned, the uranium, or the barrels of oil. Primary energy includes energy that the end user needs, in the

form of electricity, transport and heating, plus inefficiencies and energy that is lost when raw resources are transformed into a usable form. You can
y f o F Y

read more an the different ways of measuring energy in our article.

3. Substitution method: The ‘substitution method’ is used by researchers to correct primary energy consumption for efficiency losses experienced

wind and solar electricity is as inefficient as coal or gas. To do this, energy generation from non-fossil sources are divided by a standard ‘thermal
efficiency factor’ - typically around 0.4 Nuclear power is also adjusted despite it also experiencing thermal lasses in a power plant. Since it's

reported in terms of electricity output, we need to do this adjustment to calculate its equivalent input value. You can read more about this adjustment
in our article.




/hat energy Is.”
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https://youtu.be/80iWoUNZ8kM?t=747


http://www.feynmanlectures.caltech.edu/
http://vaclavsmil.com/publications/
https://youtu.be/8OiWoUNZ8kM?t=747
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to 1ackling cimate ¢

WANW N CoOm

CORONAVIRUS OPEN SOURCED RECODE THEQQODS FUTURE PERFECT THE HIGHLUIGHT

The key to tackling climate change:
electrify everything
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“I will direct all members of my Gabinet to marshal the vast powers at their
disposal to deteat what was record inflation and rapidly bring down costs and
prices. T'he inflation crisis was caused by massive overspending and escalating
energy prices, and that is why today I will also declare a national
energy emergency. We will-drill, baby, drill.

America will be a manufacturing nation once again, and we have something
that no other manufacturing nation will ever have: the largest amount of oil
and gas of any country on Earth, and we are going to use it.

We will bring prices down, fill our strategic reserves up again, right to the top,
and export American energy all over the world. We will be a,rich
nation again, and it is that liquid gold under our feet that will help
to do it. With my actions today, we will end the Green New Deal, and we will
revoke the electric vehicle mandate, saving our auto industry and keeping my
sacred pledge to our great American auto workers. In other words, you'll be able
to buy the car ot your choice.”

Trump second inaugural address, January 2025



“I'he energy and critical minerals (“energy”)
1dentification, leasing, development,
production, transportation, refining, and
generation capacity of the United States

We need a rehable,
diversified, and aftordable supply of energy to
drive our Nation’s manutacturing,
transportation, agriculture, and defense
industries, and to sustain the basics of modern
life and military preparedness. Gaused by the
harmtful and shortsighted policies of the
previous administration, our Nation’s
inadequate energy supply and infrastructure
causes and makes worse the high energy prices
that devastate Americans, particularly those
living on low- and fixed-incomes.”

C PRESIDENTIAL ACTIONS )

DECLARING A NATIONAL
ENERGY EMERGENCY

EXECUTIVE ORDER

January 20, 2025

By the authority vested in me as President by the Constitution and the laws of the
United States of America, including the National Emergencies Act (50 U.S.C. 1601 et
seq.) ("NEA"), and section 301 of title 3, United States Code, it is hereby ordered:

Section 1. Purpose. The energy and critical minerals ("energy”) identification,

leasing, development, production, transportation, refining, and generation capacity
of the United States are all far too inadequate to meet our Nation's needs. We need a
reliable, diversified, and affordable supply of energy to drive our Nation's
manufacturing, transportation, agriculture, and defense industries, and to sustain
the basics of modern life and military preparedness. Caused by the harmful and
shortsighted policies of the previous administration, our Nation's inadequate energy
supply and infrastructure causes and makes worse the high energy prices that

devastate Americans, particularly those living on low- and fixed-incomes.

This active threat to the American people from high energy prices is exacerbated by

our Nation’s diminished capacity to insulate itself from hostile foreign actors. Energy




U.S. primary energy overview, 1950-2023

quadrillion British thermal units
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“I actually think before we hit [compute limits for Al| you're
going to run into energy constraints. I don't think [in
2024| anyone's built a gigawatt single training cluster yet - just to
put this in perspective a gigawatt 1s around the size of a
meaningtul nuclear power plant, only going towards training a
model.

And then you run into these things that just end up being slower
in the world, like getting energy permitte@iis a very
heavily regulated government functiosi] and if you're
talkingi@about butlding large new power plants... and
transmission Iimes that cross other/private or public
landithatis atheavily regulated thing. So you're talking
about many years of lead time so 1f we wanted to stand up just
some like massive facility um to power that I I think that that 1s
that's that's a very long-term project .”

Dwarkesh Patel podcast, 2024: https://www.youtube.com/watch?v=i-o5YbNfmhO



https://www.youtube.com/watch?v=i-o5YbNfmh0

“Elon Musk's massive Al data center gets

unlocked — xAl gets approved for 150MW
of power, enabling all 100,000 GPUs to run

concurrently.

Elon Musk’s ‘Gigatactory of Compute,’ the xAI Golossus, received
approval from the Tennessee Valley Authority in early November to
receive 130MW from the state’s power grid. 'T'his increases the site’s initial
supply of SMW by almost twenty times, triggering concerns from local
stakeholders about how this much power demand from xAl would impact
supply reliability and power prices across the Tennessee Valley.
Furthermore, Power Grid International reports that Elon plans to double
the site’s computing capacity, doubling the facility’s energy requirements.”

November 2024, https://www.tomshardware.com/tech-industry/artificial-intelligeng€e/elon-
musks-massive-ai-data-center-gets-unlocked-xai-gets-approved-for-150mw-of-power-
enabling-all-100-000-gpus-to-run-concurrently



“Amazon just bought a 100% nuclear-
powered data center.

One of the US’s largest nuelear power plants will directly power cloud
service provider Amazon Web Services’ new data center.

Power provider lalen Energy sold its data center campus, Gumulus
Data Assets, to Amazon Web Services/for $650 million. Amazon will
develop an up to 960-megawatt (MW) data center at the Salem
Township site in Luzerne Gounty, Pennsylvania.

The 1,200-acre campus 1s directly powered by an adjacent 2.5 gigawatt

(GW) nuclear power station also owned by Talen Energy.”

March 2024, https://electrek.co/2024/03/05/amazon-just-bought-a-100-nucléar-powered-
data-center/



-~ (March 2024).



https://electrek.co/2024/03/05/amazon-just-bought-a-100-nuclear-powered-data-center/
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“Itsmlgh,t have seemed like one of the weirder headlines of 2024 M1crosc)ft 1S paymg $1 6
billion to restart Three Mile Island. That s the nuclear power plant in Pennsyl

reactor #2 had a partial meltdown in 1979. There were no 1Njuric

set the nuclear industry back years. Only two new plants have I

accident.”
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2026

Plans 1GW Prometheus
operational 2026, SGW

Hyperion after that. Total e o = NEW YORK POST

area ~ size of Manhattan

report

By Reulars

Amazon planning thousands of job cuts
next week after axing 14,000 due to AI:

Also - $38B deal with

Open Al

Claims 1GW cluster
Colossus 2 for Grok 4
Heavy training (currently
estimated to be at

~330MW based on
satellite images)
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Estimated U.S. Energy Consumption in 2023: 93.6 Quads u h%ﬂé%’;f‘iﬁé‘é?gl‘o"&e

Net Electricity

Imports
0.07

- Electricity
Nuclear Generation

8.1
32

Rejected
Energy

Residential
1.3

61.5

' 4
F

Geothermal ‘ | ) | v
0.12 : y & . | . Commercial
- 9.3

Industrial

26.1 : Energy
Services

321

Transportation
28

If thia information or a reproduction of it i3 used, credit muat be given to the Lawrence Livermore National Laboratory and the
Department of Energy, under whose ausplices the work was performed. Diatributed electricity roprosents only retail clectricity sales and does not include sclf-goencration. EIA reports consumption of
renuwable rescurcaes (i.e., ydro, wind, geoLthermal and sclar) for celeclricily in BTU-qguivalent values by assuming a Lypical fossil fuel plant heal rate. The efficiency of eleclricily production is
calculated an the total a1l electricity delivered divided by the primary energy input into electricity generation. End uae efficiency 125 eatimated as €5% for the reasidential aector, 65% for the

commvarcial sactor, 49% dustrial sector, and, 21% for tha transportation sactor. Totals may not egual sum of components dug to independant rounding. LLNL-MI-410527

Source: LLNL Octobar, 2024. Deata is based on DCE/EIA SEDS (2029).



https://flowcharts.llnl.gov/
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See notes from MacKay and EIA on conversions vvhen aggregatmg disparate energy sources.
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COURSE TEXT

_ “There is no author whose books | look
1 forward to more than Vaclav Smil”

L |BILL GATES
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More here: https://www.fddrsn.net/teaching/energy/resources {?;}3()
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https://www.fddrsn.net/teaching/energy/#resources

Further Resources
-Anything by Vaclav Smil

ENERGY
CIVILIZATION

“There is no author whose books | look
-"'-\forward to more than Vaclay Smil”

ABILL GATES
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Further Resources

Stuart McMillan on Buckminster Fuller

e Ls i s 5 %, 6 SAaude S 3 iyt P Crgrmzers were harnessing superhuman forces
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Further Resources

Podcasts

ENERGY
GANG




Further Resources
-‘Neighbors at NY

25 tmdab.org/pacphe s o3 % v B =D © cirishupdme 3 ¢ o] %5 openarcollective.com < o 8 % v B = D ©® civishupdmie 3
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 The Collective's impact i driven by defined project 2 conc
~ developmant, ciizen science, policy advocacy and activist bu

. ‘. ® ,-. N o v )
FEATURED MISSION X B o:mois v ) Mission Sotus

https://tmdlab.org/ https://openaircollective.com/



"Truly essential’

MARGARET
ATWOOD,
TED23

Not the End
of the World

How We Can Be the HANNAH
First Generation to Build RITCHIE
a Sustainable Planet
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OUR MISSION

What do we need
to know to make
the world a better
place?

To make progress
against the pressing
problems the world
faces, we need to be
informed by the best
research and data.

Our World in Data
makes this
knowledge
accessible and
understandable, to
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Smoking Mental Health Demacracy

Research and data to make
progress against the world’s
largest problems.

870 charts across 115 topics — All free: open access and open scure

FEATURED WORK

ARTICLE - 10 MIN READ

Is the number of natural disasters
increasing”

A deep dive into missing data and the limitations of di

databases.

Honnah Ritchie and Poblo Kosado
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More here: https://www.fddrsn.net/teaching/energy/#resources
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