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* The Strategic Petroleum Reserve:
Its Purpose, Use, and Shortcomings

* Move to Cleaner but More Fragile Energy Sources
Creates Pressing Need for Gas & Electricity Storage

* Building a Strategic Energy Reserve to Secure an

Aftordable and Reliable Energy Future
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The Strategic Petroleum Reserve:
Its Purpose, Use, and Shortcomings
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Strategic Petroleum Reserve:

The Basics
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STRATEGIC OIL RESERVES

IEA member countries maintain total oil stocks equivalent 1o at least 90 days of the previous year's net imports,
Qil stock as of Oct. 2011, in million barrels:

: Total strategic oil reserves .
/ Government-controlled ————- Industry-controfied - -

United States 696
Japan ¢
Germany 180 I 284

Canada B 192 EMERGENCY OIL RESERVES
S.Korea 87 MBI 174 Asof Oct 2011, 1.5 billion barrels of ol Total oil ¢
France 101 I 165 were held by governments exclusively for  "eFer¥es
4.1 bin
Span 52 Il 131 emergency purposes. Government-held Barrels

Italy - I 130 stocks by country, in million barrels et - United Sta,tes,

Netherlands 9 I 102 ‘ @ Finland 10
Britain N 85 W\ — Germany
Poland 8 Il &3 . ®Poland 8 P 1 R
Turkey e oSovakias etroleum Reserve
Belgium 120 37 ®Hungary 9 - ; .
Australia -W37 I 1 d B
Swizenand - 36 sroea(® | 18 World’s Biggest
Sweden - ¥ 30 @ Czech Rep. 15
Norway -8 29 n ‘Franco 101 B F
Greece -§28 @ £mergency y ar
Finland 100 27 ol reserves in
Portugal sl23 million barrels IEA member country: T With emergency stock Wishout
Gaech Rep. 18 : = IEA JOINT RELEASE — A collective action launched on June 23, 2011,

Ll ! released 60 million barrels from the emergency ol stock 1o fill the supply gap
Austria -§17 caused by Libya's civil war. IEA member contributions in million barrels:
Hungary 9l 16 ' North America 30.6 v Pacific 11.4 Europe 17.8 '
Ireland si1 .
Slovakia 5|8 - ' w— ) s 3 ‘
New Zealand -8 United States Japan S Korea France Britain Germany Raly Spain Othee

- 1 306 79 35 32 3 28 25 23 4
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Weekly U.S. Ending Stocks of Crude Oil in SPR
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History of the Strategic Petroleum Reserve:
Filling For Decades to Six-Month Draw-Down

Reuters
- g " repry y U.S. emergency oil reserves tumble to lowest since 1984
1990 2000 2010 gy

HOUSTON, Sept 12 (Reuters) - U.S. emergency crude oil stocks fell 8.4 million barrels
last week to 434.1 million barrels, their lowest since

- Weekly U.S. Ending Stocks of Crude Ol in SPR | © ™™

U.S. crude in SPR hits lowest level since January 1985

Stockpiles in the Strategic Petroleum Reserve (SPR) fell to 453.1 million barrels in the
week to Aug. 19, according to the data. The 8.1 million...

3 weeks ago




Refinenes & Reserves

Both on Gulf Coast
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Refineries process crude ol inde & variety of petroloun
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,’- - | TOP 5 REFINERIES

l Barrels per day

—

Reficeries process crude od me a variety of petrolesm
products Like mator gasoline, diesel fuel, and hydrocarben

G35 SQuds L propant and tutar
Port Arthur. TX Galveston Bay . TX Garyville, LA Baytown, TX
Motiva Enterprises Marathen Petroteum Marathon Petrolesm Exnonmodd
607k 585Kk 578k 560Kk

World Changers Shaped Here iM



U.S. atmospheric crude distillation capacity by region (2021) =
million barrels per calendar day Cla

12 location of refineries  Convent LA

that closed in 2020 and Gallup. NM
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Move to Cleaner but More Fragile Energy Sources
Creates Pressing Need for Gas & Electricity Storage
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Annual U.S. electricity generation from all sectors (1950-2020)
billion kilowatthours (kWh)

source
2,000 (percentage of
2020 total)
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1,500
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500
0 — : . ; - » other (<1%) =
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2021

2019
2018
2017
2016
2015
2014
2013
2012
2011
2010

2007

ERCOT fuel mixes from 2006 to 2021
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U.S. retiring and new generating capacity
Annual electricity generating capacity additions and retirements
AEO2021 Reference case

2020
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history projections
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Source: Form EIA-S860M, Monthly Update to the Annual Electne Generalor Report, July 2020



Similar Expectations for World Power

World net electricity generation by fuel, IEO2019 Reference case (2010-2050)

trillion kilowatthours trillion kilowatthours cia)
45 25 .
40 history projection history, projection
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Grnid Must
Always
Balance:
Renewables

Save Fuel |3
But May Not
Be There

@ Nuclear @ Other RPS Renewables

Utility solar @ Customer solar
® Big Hydro ® Tthermal @ Imports ® wind

@ solarcurtailment @ Wind curtailment

123 456 7 8 9 101112131415 16 17 18 19 20 21 22 23 24
Hour on March 26,2017



Average hourly solar power production across the U.S.

High

Wind & solar power |, «
vary over the day... ™
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TEXAS REGION ELECTRICITY GENERATION BY ENERGY SOURCE
(1/30/2021 - 2/18/2021, Contral Time)
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'Rapid Decrease in Generation Causes Frequency Drop

2

Entered EEA 3 1,000 MW Load shed Ovdered

o«

a

1418 MW Geromston Outigee
A A 128 - 1LGQam ‘-/,-f
bl Cagaary Ostes of 123 am 68 MW Ganaraton Quiagis >
29 MW Geresion Outiges -~

Addmonal 1000 MW
Load-Shed Ocdered 883 MW Cenerstion Outages

{Total 2,000 W) 841 MW Goneration Octages
s S58 A Gonerstor Olayen Addstional 3500 MW
Load-Shed Ordeced

511 MW Geceration Ostages

Addationsl 3,000 MW
"l Load Shed Ovoered

(Toted 5,000 M)

= 1

&
=

in

fan\
World Changers Shaped Here S I\/I l l

&



U.S. natural gas demand and production

W Demand M Production The W()r ld’S # 1

150 tillon cubic feet per day Namral Gas PrOducer
& The World’s 4"

Biggest Net IExporter

Atsame time: Consuming Double its

5x mcrease 1n flaring!!

Production
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Direct Use of Natural Gas
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Furope: Record Gas
& Electricity Prices

More than 10x past
years’ prices
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Monthly U.S. liquefied natural gas (LNG) exports (Jan 2016-Jun 2022)
billion cubic feet per day

14
12 LNG export
capacity
Calcasiou Pass
Elba Island
Freeport
Cove Point
Sabine Pass
2016 2017 2018 2019 2020 2021 2022
it urce Liquefaction Capacity Tabie ¢ £ LNG



U.S.: World’s #1 LNG Exporter & Promising More

Exporters of liquefied natural gas (2017-2021)

billion cubic feet per day
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The European Commission will work with EU Member States toward the goal of
ensuring, until at least 2030, demand for approximately 50 bem/year of
additional U.S. LNG that is consistent with our shared net-zero goals. This also
will be done on the understanding that prices should reflect long—term market
fundamentals and stability of supply and demand.
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Building a Strategic Energy Reserve to Secure
an Affordable & Rehiable Energy Future
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Building a Strategic Energy Reserve

* A month of storage of actual consumer tuels—gasolne,
diesel, jet tuel—plus optimized rotation & use of futures

* Roughly a month of natural gas storage to provide
similar security to gas & electricity system

* Move towards hours, then days, then weeks of
electricity storage

* Distribute storage geographically & ensure gas & power
transmission to provide nationwide security
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http://bit.ly/StrategicEnergyReserve

