Class 7

Where Are the World's 0il Reserves?
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A. Hubbert's Peak

US oil production profile 1850-2050 (after Hubbert)

Peak in 1970 accurately
predicted in 1955!
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Figure 7.31 Hubbert plot. The dotted red curve represents Hubbert's original
projection of 1956, and the area under the curve corresponds to 200 billion barrels of
production. The solid green curve represents actual production from 1900 to 2000, with
“the datted green section being the projection thereafter. The area under this curve
represents 220 billion barrels of production

Figure 5.1 Petroleum Overview
Ovarviw. 19493007 We import 65% of our petroleum!
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This does not look good
(peak in 2006!!)
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Figure 11.5 Workd Crude Oil Production
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B. Skeptical Environmentalist
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From The Skeptical Environmentalist
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Figure 67 The world

No worries?

From The Skeptical Environmentalist
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Hmmm....Is there a peak?
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C. DOE/EIA Expert
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Figure 1. Different Interpretations of a Hypothetical 6,000 Billion Barrel
World Original Qil-in-Place Resource Base
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From EIA expert (Wood et al., 2004), results of USGS study

Matrix for Making Predictions

Table 1. WORLD OIL PRODUCTION FORECAST
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From EIA expert (Wood et al., 2004), results of USGS study
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Figure 2. Annual Production Scenarios with 2 Percent Growth Rates
and Different Resource Levels (Decline R/P=10)
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From EIA expert (Wood et al., 2004), results of USGS study

Figure 3. 12 EIA World Conventional Qil Production Scenarios
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Who Is Right?

» Hubbert extension — 2006
* EIA expert — 2037 + 10

» Skeptical Environmentalist — no worries

Alternatives?
:\\l //:
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World Energy Reserves

Data from DOE/EIA pages
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Oil Sands

(used to be called tar sands)

OIL SHALE RESDURCES
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A E Farrell and A R Brandt, Environ. Res. Lett. 1 (2006) 014004 (6pp)

EASTNAN

Prior to Coal Gas, all acetyl chemicals
made from petroleum

Start-up of complex in 1983 (1/2 of acetyl
demand)

Expansion of downstream plants 1991,
(100% of acetyl demand)

Debottlenecking - 1991 to Present
Approx. 1240 Tons/Day of Coal
converted to
Higher Value Chemicals (Ac,0, HOAc)




.  Eastman Gasification Process

Air Products

E Particulate Acid Gas Removal
Scrubber Rectisol

GE
Gasifier

Sulfur Recovery
Claus/SCOT

Fines/Char

Separation
LockHopper|

Low Temp Chemicals
Gas Cooling i i
Acetic Anhydride
Slag/Frit Acetic Acid
Methyl Acetate
Methanol

Eastman Chemicals from Coal — The Big Picture

—

Acetic Anhydride

Coal Acetic Acid

It's likely you have a product in your home
that is based on coal gasification
from Eastman'’s facility!

Coal Qil Shale

+ 1.4 trillion barrels (shale)
+ 800 billion barrels of FT (coal)
+0.15 blllion barrels (pet coke)

Dr. Theodure K. Bama Assls(an( Deputy Under Se:re!ary of Defense

U8, Cruds Ol Consumpsion

240 Billion
Tons of Recoverable
Coal Reserves

800 Blllion
Barrels of Synthetic
Fuel

Value Added Choices For Coal
A choice to make:

Electric Power Production

Products Value
2 MWh elactricity $70.00
Total §70.00
Products  Value

0.41MWN electricity  $14.00
0,34 bbis naphiha $15.00

l3Gbblsietfusl  $5100
Total §110.00
Fertilizer, FT Fuels and

Dr. Theodore K. Barna, Assistant Deputy Under Secretary of Defense,
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Proposal

Government guarantes 100% of the capital investment for saw\ 54 billion plant by
insuring capital cost of 538 to 518/bbl or $33 million per mo

~ For 45 plants, the maximum govermment would insure $16 h:lm por yoar @ 518 bol
Windeall Premium

= Atany time the price of crude is sbove ST5bbI, am particpants would pay to the
govemment [25%] of all revenue colected above $75 bal

[ LT

Price (§)  §38.00 3600 3000 s28.00 4
Insurance $0 L 13 22 o, 0

Consumers Transportation and Security Act of 2006
Strategic Vision for Energy Independence, Jet Blue Airways




Economic Impact

+ |f fuel decreases from $77/bbl to $18/bbl, the consumer
would save $443 billion dollars

Total

Demand o .
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b . %578 $135
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il o - At §18/bbl
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in savingslyr,

Consumers Transportation and Security Act of 2006
Strategic Vision for Energy Independence, Jet Blue Airways




