Class 6

Oil and Natural Gas Production

History of Petroleum

1859 — First well at
Titusville, PA

1870 — Rockefeller founds
Standard Oil

1873 — Baku (Russia) oil
field opened

1882 — Thomas Edison
discovers electricity

1896 — Henry Ford builds
his first car

1901 - First gusher,
Spindeltop in Texas

1903 — Wright Brothers' first
flight

1905 — Russian revolution,
Baku fields torched

1905 — Glenn Pool
discovered in
Oklahoma

1907 — First drive-in gas
station, St. Louis

1908 - Discovery of oil in
Persia

1911 — US Supreme Court
dissolves Standard
Qil
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Petroleum Flow Diagram
TOp OII Produce rs DOE Annual Energy Review, 2007

Diagram 2. Petroleum Flow, 2007
(Milkon Barreds per Day)

A. Top 10 oil producing nations B. Top oil producing regions
0il Production 2007 Oil Production 2007
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http://www.eia.doe.gov/emeu/aer/pdf/pages/sec5_3.pdf

Figure 5.4 Petroleum Imports by Country of Origin
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From Energy Information Administration / Annual Energy Review 2007

Figure 5,18 Crude Ol Domestic First Purchase Prices

Figure 5.19 Landed Costs of Crude Ol Imports From Selected Countries
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More Recent Prices

36 Month Average Retail Price Chart
Crude 0il
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http://www.gasbuddy.com/gb_retail_price_chart.aspx

Natural Gas Flow Diagram

DOE Annual Energy Review, 2006
Diagram 3. Natural Gas Flow, 2007
(Trilhon Cubic Feed|

http://www.eia.doe.gov/iemeu/aer/pdf/pages/sec6_3.pdf

Natural Gas Production

Who are the top producers?

Nat'l Gas Production 2006 Nat'l Gas Production 2006
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Article from C&E News

Sept 2007

VALUING FLARED
NATURAL GAS

Impact of Electricity Generation
from Natural Gas

From Tom Robl, CAER, http://www.caer.uky.edu/energeia/PDF/vol19_35.pdf
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Figure 2. Cost of natural gas in deltars

+ Rise of 2%/year in prices until 1999, then 9%/yr from 200-2006!
+ Increased demand has caused instability in prices and more imports

Figure 6.3 Natural Gas Imports, Exports, and Net Imports
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Figure 6.8 Natural Gas Prices by Sector

Mominal’ Prices, 3007 FRaal' Prices. incensd, 19903007
" 2m0-

Natural Gas Prices Since 2000
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Nat gas--$7/MBtu (commercial price) Nat gas--$10/MBtu (commercial price)
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(Price of natural gas paid by chemical companies)

ENERGY COST
U5, pays highest prices in the werld for natural gas
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Figure §.24 Retail Motor Gasoline and On-Highway Diesel Fuel Prices
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Gasoline Price Breakdown

Figure 1. What Do We Pay for in a Gallon of Regular Grade?

2000 to 2007 Average 2007 Average
Retail Price: $1.91 Retail Price: $2.80
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Source: Energy Information Administration

Source: Energy Information Administration

http://www.eia.doe.gov/bookshelf/brochures/gasolinepricesprimer/




Data from Deseret News, 2003

Where Utah's crude comes from

Terms Used in the Refinery

Reforming
Isomerization
Alkylation
Hydrotreating
Cracking

Desulfurization
Dewaxing

paraffin = aromatic
(hexane = benzene) .... increases octane rating
n-alkane = iso-alkane
(62 octane = 92 octane)
small olefin + small butane =» alkylate
(butylene + butane = iso-octane)
H, + Sor N = H,S or NH,4
(H,S and NH;, are easier to separate)
Long chain (C,,) = Smaller chains

(C8 + C12)

sulfur removal

removal of waxes (long-chain alkanes)
(crude from Vernal area is high in waxes)




