it 97 A SR HRE IR R & HiRERHE — PIE TR S =BT

MR K T BB kb= T 25
R AT T R RTER

MACEN EAERORE BRE TR EE AT
ek ERAE RIETEER

KRR $HERE B\ E R RS R
SIS IR RETESR

2753 BEALEEEE R R

2008 E6 H11H » &4k
1




[SEEEOAN T

OB
O HEAR
0 FEHARER

O fSaE




ﬁu

Bl

0 TSR )2 AR B SRR B R S B A

m I

'I'I'[l

ZEBN
BT B JIEE S R K D2 EE LR - 1SR
T AP E G0 -

[HATAS 35GE FH R e B H A [ B A B b (i
T ER I B PR S A P T F BB -

\ U-'J N

BRI - SEAEIREBTREEIL AR - A

FEHIRRAE N ©




Undurgr-u-un:f
mans=o

LAND

Clean Air Task Force http://www.catf.us/publications/reports/Cradle_to_Grave.pdf
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Surface Mining

http://www.ohvec.org/galleries/mountaintop_removal/007/43.html
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Ranks of Coal
Lignite
Subbituminous

Low-rank/volatile
bituminous

Medium-rank/volatile
bituminous

High-rank/volatile
bituminous

Low-rank/volatile
semibituminous

Semianthracite
Anthracite

Coal Rank

Fixed Volatile

Carbon Matter Moisture
29 26 46

42 34 23

a7 41 12

54 41 5

65 32 3

75 22 3

86 12 3

96 1.2 3




Crude Qil Prices

2006 Dollars
$70
OPEC 10 % Quota Increase quag:‘ﬁ:':ke
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340 \_“‘“\7 U.S. Price Gulf /
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1947 - Aug. 2007 WTRG Economics ©1998-2007
. . N www.wtrg.com
U.S. 1st Purchase Price ( Wellhead } —— "World Price (479) 293-4081
Avg U.S. $29.08 Avg World $32.23 Median World $26.90




Qil: 1990-Present
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http://bespokeinvest.typepad.com/bespoke/2008/05/0il-price-chart.html




IEA Energy Statistics Statistice on the Web: http2'www.iea.orgistatistiindex.htm

. I:“r]
Talwan Evolution of Electricity Generation by Fuel from 1971 to 2005 X
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@ OECDVIEA 2007 For more detailed data, please consult our on-line data service at hitp//data.iea.org.
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BE2007F-REERE

HE | BEEGEE | BREL (%) | 8 EEEINER (%)
BEEERE S 2,018.6 100.0 2.7
=l A=K 1,534.8 76.0 3.1

&K 39.2 1.9 0.6

KH7 1,069.1 53.0 3.7
A 389.6 19.3 1.7

B4 BETE 36.8 1.8 4.0
HEE 483.8 24.0 1.4

LK 9.0 0.4 40.0

R&/KH 1.0 0.0 57.4

R KT 354.1 17.5 0.9

RERE T 1.5 0.1 66.1

REHLE 118.2 5.9 -0.1
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2 T ZHe | BREE | A | R | KD
BEARTRSERA GO/EE) | 0.67 | 087 | 195 | 2.75 | 2.24
AN RRAS T/ 0.28 | 2.60 | 3.82 | 0.97 | 0.08
BARTREERA (GO/EE) | 095 | 347 | 577 | 3.72 | 2.32
FERA ((ETT) 361 | 1,319 | 2,193 | 1,414 | 882
FEERESE (f8JT) 0 958 | 1,832 | 1,053 | 521
BB LR 1.00 | 3.65 | 6.07 | 3.92 | 2.44
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Production Cost of Electricity

(in the U.S. in 2002)
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Energy Cost

Source of energy

Cost per kilowatt-hour

d Energy Efficiency
0 Hydroelectric

0 Coal

0 Wind

a Oill

0 Solar Thermal

3 Nuclear

0 Solar Photovoltaic

O O g o aaaaa
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0-5 cents
2-8 cents
9-6 cents
9-8 cents
6-8 cents

9 cents
10-12 cents
15-20 cents

Source: Climate Action Network




Coal International Share Price Chart
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Taiwan Carbon Dioxide Emissions from the

Consumption of Coal, 1980-2005

1455300 2
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Million Metric Tons of Carbon Dioxide

1980 1985 1990 1995 2000

2005

Energy Information Administration
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Taiwan Carbon Dioxide Emissions Per Capita
from the Consumption and Flaring of Fossil

Fuels
12+447
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Energy Information Administration
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Imports

Domestic
Extraction

Domestic
Hidden Flo

> DM

e

Water
_______________ Vapor/
Exports
i
ECONOMIC 4
PROCESSING Domestic
Processed
Outputs DPO
(to Air, Land,
TDD< and Water)
STOCKS

——mmm=

Domestic
X Hidden Flow

DOMESTIC ECONOMY

DMI (Direct Material Input) = Domestic Extraction + Imports
TMR {TO[E“ Material REQU"EI’I"IEI'IU = DMI + Domestic Hidden Flows + Foreign Hidden Flows

DPO (Domestic Processed Output) = DMI — Net Additions to Stock — Exports
TDO (Total Domestic Output) = DPO + Domestic Hidden Flows

NAS (Net Adddition to Stock) = DMI - DPO - Exports
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Coal Composition

a3 Carbon
3 Impurities

¢ VO
¢ Su
¢ Ch

atile Matter
fur

orine

¢ Phosphorus
+ Nitrogen
d Trace amounts
¢ Dirt
¢ Other elements
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Example Coal-Fired
Power Plant

Air Pollution
Control Technologies

Example Selective Catalytic
Reduction System

Ammonia + Air
v

the side)

Two Stage

B ool Air Gas
~ -

Air Preheater

[esesd Sclective Mist =
Catal)_/tlc Eliminator
Reaction

“ Reactor
Boiler
Exhaus

Inside of Baghouse

Example Sulfur Oxide Removal System
Open Spray Tower Design (wet FGD)

—s#—— Boiler Exhaust Gas Exits

(Viewing from
/ther Sulfur Dioxide Removal

Mist

Eliminator
Wash Headers

(Viewing from
above)

———— Slurry
p— Spray
— =+— Headers

—( ~—Agitator

Boiler ™

BN To Boiler Exhaust Air

Exists Selective Catalytic
Reduction System and
sent to Sulfur Cleaning

4"“‘

Fresh Air Supply

Approximate
Nozzle Location

Graphics courtesy of ICAC and member companies. Graphics are not intended to represent Desert Rock Energy Facility.




- www.ntb.bme.hu/research/Elstat/index.html
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40 starryalley.homelinux.net/.../950-2008Day8.html
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d Energy: Supply Side vs. Demand Side

0 Electricity: Generation, Transmission,
Distribution, and Sale

0 Energy Efficiency and Energy Alternatives
d Energy and Environment: Equity and Justice?
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Other Uses of Coal?

3 Gasification or
Hydroliquefaction:
blasting coal with
steam to produce
Carbon Monoxide
and Hydrogen gas.

The Pinon Pine plant
near Reno, Nevada.
Converts Coal into
Hydrogen gas.
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