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1992-99 Energy Effidency & CO, Emissions Trends. We track performance from 1992 because
in that year our survey began to request data on “pounds of production”, which we use as an
output metric. Analysis of our survey results indicates energy efficiency (measured as Btus
consumed per pound of product produced) improved an average of 3.3% per year since 1992,
or a total of 21.1%. CO, efficiency (measured as pounds of CO, emitted per pound of product
produced) improved an average of 3.8% per year since 1992, or a total of 23.7%. (As before, CO,
emissions include emissions from purchased electricity.)

1990-99 Energy Efficiency & CO, Emissions Trends. The Council also tracks energy efficiency
and CO, emissions performance from 1990, the base year from which emissions reductions are to
be measured under the UN. Framework Convention on Climate Change. In this analysis we use
the dollar value of sales, deflated by the BLS Producer Price Index for Industrial Chemicals, as
the output measure. Analysis of our survey results indicates energy efficiency (measured as
Btus consumed per 19908 of sales) improved an average of 1.9% per year since 1990, or a total
of 15.8%. CO, efficiency (measured as tons of CO, emitted per million 19908 of sales)
improved an average 2.2% per year, or a total of 18.4%. (Again, CO, emissions include
ernissions from purchased electricity.)

We think this year’s survey results show very real energy and CO, emissions efficiency progress.
However, we must remember that as much as we hope to see such progress continue, past
performance does not guarantee the same performance in the future. Many of our members
believe that the “Tow-hanging fruit” has been picked, and that future energy efficiency and
greenhouse gas emissions improvements with current technology will be more difficult and
more costly than in the past. In addition, general economic conditions drive apparent energy
efficiency performance from year to year; specifically, lower capacity utilization typically
'degrades energy efficiency performance. ’

IL Results of the 1999 Energy Efficiency Awards Program. Twenty-three Projects carried out
by ten Council member companies were honored with 1999 Energy Efficiency Awards.
Attachment 2 contains short descriptions of each of the winning projects. These winning
activities consisted of a variety of innovative measures which were successful in improving
energy efficiency and reducing or avoiding related emissions including CO, emissions.

IN1. American Chemistry Council policy recommendations. The Council will continue vigorous
implementation of our Energy Efficiency Continuous Improvement Program and our Climate
Action Program. We will continue the industry’s long-standing tradition of improving energy
efficiency and reducing the carbon intensity of our operations, thus demonstrating the
effectiveness of voluntary programs in helping to achieve domestic and international energy
Policy and global climate change goals. We will also continue to research, develop and provide
chemistry products that enable other industries and individual consumers to improve their
energy efficdency and reduce their emissions. - .

While the business of chemistry will continue its efforts, government also has a vital role to
play. The American Chemistry Coundl strongly supports a national energy policy that
restores balance to U.S. energy markets by promoting high environmental protection

501

DOE002-0511




r The Honorable Spencer Abraham
April 26, 2001
Page 3

standards, now and far future generations, and a diverse, flexible energy supply at globally -
competitive prices. To achieve those goals the Council believes the nation should:

* Use all available and proven energy sources. Over 75 percent of the nation’s electricity

output comes from oil, coal and nuclear power. The nation cannot turn its back on these and
_other supply enhancing energy sources. The nation must fully use advanced oil, coal and
nuclear technologies and invest in non-traditional and renewable energy sources.

* Balance natural gas markets. Natural gas is fast becoming the nation’s fuel of choice. It is in
high demand to heat homes, fuel factories, and create electricity. Today, there is simply not
enough natural gas to go around. New supplies must be responsibly developed, and new
measures are needed to ease demnand growth.

* Remove unintended regulatory barriers to safe and reliable energy. Some govemmen

- polices have severely restricted the production and distribution of energy, especially
electricity supplied from cogeneration technology.

* Improve energy distribution channels. Our energy distribution infrastructure is inadequate.
New natural gas pipelines are needed and we must pursue a continental natural gas supply
and power movement strategy.

The Council believes that U.S. government policy to address the issue of global climate
change should focus on the foliowing elements:

° Encouragement of volunlary actions to improve energy efficiency and reduce or avoid
greenhouse gas emissions, and appropriate recognition of these actions;

* Targeted research to resolve uncertainties in the science of global climate change;

-» Removal of barriers to the deployment of energy efficient and greenhouse-friendly
technologies; and,

* Research and development of breakthrough new technologies to dramatically reduce the
greenhouse impact of energy-related and other anthropogenic emissions. ,

1recently wrote you to explain the important benefits that cogeneration brings to the business of
chemistry and the nation. Iemphasized our concemn about possible amendments to the Public
Utility Regulatory Policies Act (PURPA) which would remove that statute’s vital protections of
cogeneration fadilities against monopoly abuses, and thus jeopardize our industry’s cogeneration
contribution to the nation’s electricity supply. Let me reiterate our concern at this time.

Thope you find the above information to be of interest. I would welcome the opportunity to
meet and discuss it with you. If you or members of your staff should have questions, please call
me or call Thomas Parker, Jr. of the Council’s Energy Team, at 703-741-5916.

Sinc;al—y&Q/

erick L. Webber
ident & CEO
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attachments:

1. “American Chemistry Council 1999 Energy Efficiency and Greenhouse Gas
Emissions Survey— Summary of Data, 1990-1999", April 17, 2001

2." American Chemistry Council 1999 Energy Efficiency Awards Program: Award Winners,
with Summary Descriptions”, November 13, 2000
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. Energy, Department of Energy
The Hon. Colin L. Powell, Secretary of State

~ The Hon. Paula Dobriansky, Under Secretary-designate for Global Affairs,
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The Hon. Alan P. Larson, Under Secretary for Economic, Business an
Agricultural Affairs, Department of State -
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The Hon. Paul H. O'Neill, Secretary of the Treasury
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: ) Attadrent 1
4 American Chemistry Council 1999 Energy Efficiency and Greenhouse Gas Emissions Survey
Summary of Data, 1990-1999

wum Reporting, 1999: T2
Total Sales, 1999 129.33 (1999 §)
123.125 (constant 1990 §)

[ 1299: Non-Feedstnck Energy Consumption N : . - ]

Share In Energy Towd CO, Shere n
Tota Energy Cansumgtion, % _ Emissions” Totad CO,
(milicn Bhy) Puchased It os)  Emissions®
Nemd Gas (575,601,368 MCF) 1,004,814,093 53% 0% 58,229,332 k7y'3
Bectky (59,346 milion kWh) 589,325,683 31% 23% 39,514,300 25%
Cod (8,140,955 tons) 149 557 2% 8% % 15,782,372 10%
. Swam {119,202 milkon bs) 145,632,795 % % 9,521,201 %
Al Other va 21.747.384 1% 1% 1129385 1%
Subd-totl, purchased: 1.911,077,387 100% 75% 124,186,590 7%
Fusl Produced On-Site ' 00659500 - 24% 1,933,229 21%
Iotal Purch, & On-She 2511.732.1% 100% 158.119.819 100%
Aucages In 1999 Doflass 10 1990 Dolars
Total Energy Consumption 19,421 20,400 BuY$ of sdles
Yo CO, Emissions® - 1223 . 1,284 xnsMMS of saes

“CO, emissions from purchased slectricity are imputed from electric utites’ amisslons

Purchased feedstock aacvwoo, emissions, ons i 9,490.291

Tol CO, Emissians, tons: ) 167,610,110
A. 199%: Feedstock Energy C. wphion ' ] : ]
. Tota) Energy Quads Share of
Ethylane 15223 mition e © 330,338,760 0330 15%
Propylene . 14,097 mition bs 295,902 825 0296 14%
Neturd Gas 24527643 MCF 282,763,472 0.283 1%
Propane - 2,493768332 galons 229,428 687 0229 1%
Ethane 2,799,439.428 gallons 195,400,872 0.195 9%
Xylene 1.282.507.765 gafons 174,677.558 0175 8%
Napthas and Raffinates 32207,103 bbd 161,035 515 0.16¢ ™
Al Other na 507, 19 o5 2%
Total Feedstocks 2,176,901,208 2377 100%

Mmmummmnmmmassrmmumm In other contends emissions

&0 reporied as short ins of carbon or casbon equivalent, or as melric tons. of carbon or carbon équivelent. To convert
mmammnmmdmumwwnmmdmmw
12/44 (0r 0.2727). To convent short tons 1o metric tons, muttply short tons by 0.9072. The combined muftiplier 1o corvert
short 1ons of carbon dicdde 1o mebic tons of carbon o carbon equivalent s 0.2474. .

1999 EE&GHG SurveyReport Tables&Charts 90.99 Summary Data ‘ Page 1 of 2 Printed 4/17/01 50 4
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4 NnaﬁanMmisby&xmﬂiBSSBmeﬁdawaMGmenhmseGasEmi&omSmey
* Summary of Data, 1990-1999 .

[m. 1395 Total Emissions of Greenhouse Gasse ]
' : Tons. CO,or
_ ’ €0, Equivalers Percent
CO, emissions from non-feedstock snergy, purchased phus on-she, 158,119.819 70.2%
Inchuxing purchased electicy
CO; emissions fram purchased feedstock slectriclty 9,450,291 42%
Emissions of greenhouss gases other than CO; produced from .
combustion of fusly”, mpressad as CO; equialent 52,3016 25.6%
Total groenhouse gas emissions, CO, and CO, equivalent 225,343,127 100.0%

* Thess gremnhouse gases are process CO; nitous axde (N,O), methane (CHY), HFCs, PFCs 0 SF,

:,uIMCombondQConmeDonSdumdPomdootbe"dmﬂonhMY-t ]

: 1998 1999 Unis Lhenpa %
Sales (constant 1350%) 8.7 1039 bilkon § 8%
Pounds of Production 429,015 441,955 mition bs 0%
Enorgy :
Purchased & On-She Energy 1.984 2019 quads ‘ 1.7%
Rato b Pands 4625 4568 BB -12%
Purchasad & On-She Energy CO; ' 134.040 138.179 miion tons 1.6%
Rafo b Pounds 0.6249 06167 BsCO/b . -1.4%
mﬂﬁfmnmmm .
As CO, Equivalent 170.4 1749 milion tons 27%
Retio b Pounds 0.794 0.792 WCONbPrd 03%
* Non-eedstock & feedstock slectricity

*nmqmmmmm'mm CO; nitrous adde (N;0), methane (CHY), HFCs, PFCs and SF,.

w. !mmm.&mmmmMrmmecmdmm

Ropeat Reporting Compantes-
% Change Since Base Yeer
’ - Jon Avermnoe
Ene-weﬂumqmwm-smm- 1990 base yoar C-158% -1.9%
Enengy” efMciency (imenshty) trend - BuyLb - 1552 base yoar . 21.1% 33%
C0;™ efficiency intensiy) trend - tons/ MM 19908 - 1990 base yees -18.4% 2%
CO;™ efficiency (ntensiy) trend - LLCO2AbPTod - 1992 base yoar 2% 38%

* Energy consisls of non-feedstock purchased phus on-sits energy.

™ In calulating CO, ermissions, emissions from purchased electiclly (non-feedstock and Teedstock) are ncluded,
muﬁummaummwunmmmm Emissions of other greenhouse gases
inchding "process CO * are not inchuded. '

Nots well e of ernissions deta presanted in this report a7 &3 short tons of caybon Badde. in olher contexds emnissions
MWsmmamumwuummamam_qum
.Mmammnmmamummquwammw
V44 (o 02727). To convent short tons t metric tons, muftiply short tons by 0.9072. The combined mufipBer 1o convert
Shon tons of carbon diodde 1o metric tons of carbon or carbon equivalont Is 0.2474.

1999 EE&AGHG SurveyReport Tables&Charts 90.99 Summary Data Page 2 of 2 Printed 4/17/01 50 5
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Attachment 2

AMERICAN CHEMISTRY COUNCIL
1999 ENERGY EFFICIENCY AWARDS PROGRAM
AWARD WINNERS, WITH SUMMARY DESCRIPTIONS

Number: 1

Company:  Texas Petrochemicals LP

Category: Significant Improvement in Manufacturing - Plant Site
Entity: Houstop, Texas Plant .

Title: TPC Instrumentation Upgrade

Description:  To continue its multi-year pursuit of energy reduction, in 1999 Texas
Petrochemicals LP implemented a plant instrumentation upgrade project along with
several smaller heat recovery projects to increase processing efficiency and to lower
overal] energy consumption per pound of product. The installation of the instrumentation
upgrade utilizing Honeywell distributed controls technology increased production rates.
The advanced controls and process modeling then allowed operating the process closer to
product specifications, thus decreasing energy usage. Steam heat recovery was increased
by replacing a'15 pound steam boiler economizer section with a more efficient 750 pound
economizer. In another waste heat recovery boiler installation of steam drum de-misters
climinated sodium carryover and allowed more efficient supplemental firing. Finally, the
ase of excess condensate flash heat was initiated for preheating two process tower feeds.
Actual energy savings realized during 1999 were 508,896 MMBh1. Energy per pound of
product decreased 3.3% and CO; emissions pupozmd decreased 5.3%. Larger full year
savings were expected for the year 2000. _

Number: 2

Company: Celanese

Category: Environmental Impact - Project

Entity: Bay City, Texas Plant

Title: Plant Ethylene Flare Noise and Steam Reduction

Description: Excessive use of 160-psig steam to an ethylene flare cansed by a
malfunctioning sensor wasted epergy and resulted in a pulsating flame and noisy flare.
Inadequate stcam input, bowever, would have resulted in excessive smoke, a reportable
cvent to state environmental authorities. Initial observation did not reveal any controller
tuning problem. Cause and effect analysis was used to identify and assess factors which
might be responsible for the excess steam: a malfimctioning steam flow transmitter, the
infrared sensor, and process vent streams not previously accounted for. Further work
with instrument maintenance personnel indicated the infrared sensor (*smoke detector’”)
was not programmed propexly, giving an incorrect high infrared signal which in turn
caused input of excessive steam to reduce that signal. Company pessonnel worked with
the original manufacturer of the device and the sensor was reprogrammed based on a new
procedure. The result wasto reduce the 160-psig steam usage from 3.6 thousand Ib/hr to
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0.6 thousand Ib/hr, an annualized savmgs of 39,322 MM Btu of boiler fuel gas, and to
mitigate the excessive noise.

Number: 4

Company:  Celanese '

Category: Significant lnprovement in Manufacturing - Operating Unit
Entity: - Operating Unit Within the Clear Lake, Texas Plant

Title: Use of Excess Process Steam for Heat Recovery

Description:  Process-generated steam contained a sinall amount of organic process
material. This steam could not go directly into the plapt steam system with this
.coptaminant, so it was vented, resulting in the annual discharge to the environment of
approximately 4,000 pounds of the organic material. In another part of the same process,
purchased steam was used to reboil a Flasher vessel. A company engineer conducted
HTRI calculations to determiine whether the Flasher reboiler could operate properdy if the
process-generated steam were used and condensed in the reboilers, instead of the
purchased steam. When the answer was affirmative, the unit decided to implement a
low-cost project New pipelines and jumpers were designed and installed. The process -
steam was then lined up to the Flasher reboiler, displacing purchased steam. Annualized
energy savings are approximately 65,000 MMBtu, or 1.8% per unit of production. The
project also has covironmental benefits. The reboiler-generated condensate including the
organic matenal is discharged as efiluent, which is then remediated through biological
ireatment.

Number: 8

Company: - Celanese

Category: Significant Improvement in Manufactaring - Operating Unit
Entity: Operating Unit Within the Clear Lake, Texas Plant

Tite: Improve Process Control of Large Air Compressor

Description: Company engineers improved the process control for a large air
compressor. The new control strategy minimized the differential pressure across the flow
contro] valve downstream of the compressor in order to improve efficiency. In order to
open up the flow control valve more, the air discharge pressure of the compressor was
reduced by lowering the speed of the compressor. This resulted in saving high pressure
stcam which powers the compressor. The engineers also trained the operators on how
better to operate the equipment. This was an important phase of the project and resulted
in a significant change in bebavior for the operating unit in managing operation of this
compressor. Software changes were made, but no new equipment was required.
~Annualized energy savings are approximately 22,000 MMBtu, or 1.3% per unit of -
production.
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Number: 9

Company:  Celanese

Category: Significant improvement in Manufacturing - Operating Unit
Entity: Pampa, Texas Plant

Title: Furnace Operations Optimization

Description:  Several cabin style radiant-wall furnaces are used to crack a vapor feed
stream into an intermediate product stream. The furnaces fire natural gas as the primary
fuel source and the cracking by-product ‘off-gas’ as a secondary fuel source. Due to

~ increased production demands, several studies for improving farnace capacity, first pass.
conversion, and carbon efficiency were conducted. First, burner capacity and heat
distnibution patterns were evaluated. This revealed that certain burner locations were
actually counter-productive to cracking and it was found that fouling in the off-gas burner
system cansed extensive fluctuation in the heat distribution patterns. In addition, the
burner fouling was affecting the pressure controlled off-gas collection system. This
caused off-gas to be diverted to the unit flare, which results in an appreciable loss of by-
product gas BTUs. Bumer capacities and firing pattans were optimized and the
secondary fuel burner nozzles were redesigned and re-fabricated to reduce fouling.
These activities resulted in an increased furnace capacity (~15%), an increased first pass
conversion (~3%) and losses of the off-gas to the unit flare was reduced from ~15% to
less than 1%. Lastly, an online condenser wash procedure was implemented to reduce
downstream pressure drop. This has helped in maintaining a Jow process operating
pressure within the furnace, which favors cracking conversion. Condenser washes have
also helped to extend the process run times by over 10%. The annual energy savings of
approximately 7.2% per unit of production has exceeded expectations.

Number: 10

Company: PPG Industries, Inc.

Category: Significant Improvement in Manufacturing - Operating Unit
Entity: Lake Charles, Louisiana Plant “C” Chlorine

Title: Tephram® Diaphragms

Description:  The “C” Chlorine unit consists of four production circuits, each with 16
bi-polar electrolyzers, each of which in turn contains 12 individual cells, for a total 768
individual cells. Historically these cells used an asbestos diaphragm as the sepsrator
between the anode and cathode compartments. Asbestos diaphragms have several
shortcomings: problematical long term availability due to environmental concerns; a
 short life, normally 1 to 1.5 years; and, high operating costs. A company research team
created the technology leading to the current **4.2C version” Tephram® Diaphragm more
than a decade ago. Several generations of diaphragms were developed and tested before
the successful 4.2C version was developed. This diaphragm consists of several non-
hazardous, commercially available and proprictary components. Cell renewal crews use
" equipment essentially identical to that designed for asbestos diaphragms. No
modifications to cell structure are required. In addition to using safer materials, the
‘Tephram® diaphragins bave demonstrated the following improvements: operating life
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has more than tripled, to more than four years; product purity has improved; and,
substantial energy savings were achieved. Annualized energy savings are approximately
4.4%. The company makes this technology available to others on a license basis.

Number: 11

. Company:  PPG Industries, Inc.

Category: Significant Improvement in Manufacturing - Project
Entity: ° Lake Charles, Louisiana Plant
Title: Mercury Cell Voltage Reduction Project

Description: A large amount of power is consumed in the generation of chlorine/caustic
soda using mercury cell technology, so even small percentage changes in power
consumption can yield significant energy savings. Since this plant operates at a nearly
constant Joad (DC current flow) to meet production demands, any reduction in power
consumption must come from a reduction in voltage drop across the mercury cells. The
primary method used to change the voltage drop across a cell is to change the distance (or

* gap) of the movable anodes from a fixed cathode. A project was initiated to use Six

Sigma methods to reduce power consumption without any capital investment. All
components of voltage drop were idsntified and the variation of each component was
studied. The main sources of variation were anode adjustments, brine feed temperature
and ambient temperature. The brine temperature control loop was changed, resulting in a
higher average brine temperature in the cell during ambient temperature changes,
decreasing electrical resistance and lowering voltage during cooler ambient temperatures.
Analyzing the variation due to anode adjustment was more difficult. To do this,
regression techniques were used to develop a mathematical model to predict voltage drop
where all components except anode gap are taken into-account. The difference between
the voltage thus calculated and the actual voltage would be the contribution due to the

* anode-cathode gap. A computer program was developed to calculate and report this

value in real time. Operators were trained and project implementation begun.
Annualized energy savings are approximately 0.85% per unit of production.

Number: 13

Company:  Equistar Chemicals, LP

Category:  Energy Efficiency Program - Corporate/Business Unit
Entity: Corporate/ Business Unit

Title: Energy Best Practice Team

Description:  Equistar Chemicals, LP is a joint venture between Lyondell Chemnical
Company, Millennjum Chemicals Inc. and Occidental Petroleum Corporation, formed in
December 1997. The challenge was to identify best practices between the three
companies and to implement the best practices throughout Equistar. Projects were
limited to those with less than a one-year payback. An Energy Best Practice Team was
formed to reduce Equistar’s energy costs. The team is lead by an energy manager and
supported by a full-time energy engineer. Energy teams led by senior engineers were
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formed at fourteen plant sites and meet monthly to discuss opportunities, report progress
and discuss action plans. The energy manager, energy engineer and energy team leaders
have monthly phone conferences to discuss goals, new projects and team initiahves.
Quarterly meetings of site representatives are held to discuss goals, review the most
recent projects immplemented, and listen to presentations from site energy teams and
industry experts. By maintaining a focus on energy cost reduction, low- and no-cost
energy projects are continually implemented. Energy best practices have been identified
and plants conduct annual sclf-assessments to the practices. Energy audits bave been
conducted at each site. Through sharing of these developed best practices with other
Equistar sites, energy savings ideas can be multiplied at a faster rate. Of fifty-two
projects implemented so far, almost all were procedural changes or required minimal
maintenance expense. Annualized energy savings in 1999 were 1,971,000 MMBtu, or

'~ 5.4% per unit of production.

Number: 14

Company: Bayer Corporabon

Category: Significant Improvement in Manufacturing - Plant Site
Entty: New Martinsville, West Virginia Plant Site

Title: - Utilization of Plant Produced Excess Hydrogen

Description: A decision was made to shut down permanently several operating units at
this site which produced intermediate products, and to produce these products at an
alternate corporate site. One of the units to be shut down used hydrogen as a raw
material. The hydrogen was produced on site from the reforming of natural gas, in a
reaction which also produced carbon monoxide. The carbon monoxide is a very
significant raw material for other production operations at this site and it was essential to
continue the supply of carbon monoxide for this purpose. However, no other production

* units at this site used hydrogen as feedstock. Flaring the hydrogen to the atmosphere was
considered unacceptable. Therefore, an alternative productive use for the hydrogen had to
be found. Possible alternatives investigated included merchant sales, use in fuel cells for .
onsite electricity generation, hydrogen-fired cogeneration and co-firing the hydrogen in
existing boilers for process and heating steamn generation. The decision was to expand
existing facilities for burning hydrogen in utility boilers for plant steam supply. A multi-
boiler installation was used. The burner, piping, auxiliaries and safety provisions for
each boiler were modified in compliance with all corporate, regulatory and insurance
requirements. The burner management systems and controls were upgraded to a
programimable logic control (PLC). The resultant use of an increased quantity of
hydrogen resulted in a corresponding decrease in natural gas used for fuel. Greenbouse
£as emissions also decreased. Anmualized energy savings are approximately 380, 000
MMBtus, or 6.3% of total site encrgy conswpption.
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Number: 16
Company:  DuPont
‘Category: Environmental Impact - Operating Unit

Entity: Victoria, Texas Power
Titde: Reduction of NOx Emissions and Fuel Gas in the Hydrogen Reformer
Furnace

Description: New low-NOx natural gas fired bumners, installed in the hydrogen
reformer fumace in 1995, were unable to meet permit requirement for NOx emissions.
'Large, billowy yellow flames were constantly “licking/impinging” on newly replaced
process tubes, threatening damage and shortened life. Investigation revealed the bumers
were sized for a heat Joad 40% higher than furnace demands, resulting in low fuel tip gas
velocity with very poor mixing and burning. In addition, the 19” diameter burners were
designed using erroneous fircbox vacuum data and a BTU assumption 40% too high,
resulting in a 200% over sizing of the burner throat areas. The over sized burner tips and
- bumer throats were the reason the burners could not meet NOx requirements. Smaller
bumner tips were ordered from the OEM and installed. The 197 bumers were fitted with
. restriction plates conceived by area technical personnel to reduce the cross sectional area
et the throats to 13”” 14” and 15” in the respective cells. Finally, earlier modifications to
the burner air registers, which had the unintended effects of impairing the ability to
control oxygen and routinely causing the burner air register push rod mechanisms to jam,
were removed and the air registers rsstored in original condition. Additionally, reformer
process tubes were fitted with newly-designed upper tube seals to prevent tramp air from
entering the furnace. These various changes resulted in reduction and stabilization of
MOx emissions, greatly improved operational control, restored maximum hydrogen
capacity (which had been limited to 85%), and imnproved fuel efficiency. Annualized
energy savings are approximately 35,600 MMBtu, or 4.6% per unit of production.

Number: 18

Company: Bayer Corporation

Category: Energy Efficiency Program - Plant Site
Entity: Bushy Park, South Carolina Plant Site
Title: Bushy Park Plant Site Compressed Air

Description: The existing plant site compressed air system consisted of three Jarge
centrifugal compressors, three screw-type air compressors, two reciprocating ar
compressors with associated receivers, dryers, filters, distribution headers and controls.
For a number of reasons the system was not operating at optimum effidency. A
corrective action team, consisting of plant pezsonnel and with support from engineering,
operations and maintenance resources, systematically addressed and resolved numerous
problems with the system. a) Cooling water. Impurities were addressed by installing
oxygen reduction potential controllers and slipstream filters. Cooling water takeoff was
moved to the top of the water supply beader and a corrosion inhibitor treatment program
begun. b) Air dryer. A purge airflow restriction orifice plate was resized and three-way
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hobricated control valves on a heated dryer were upgraded. c) Pressure drops.
Unnecessary check valves were removed and an undersized 27 flow meter was bypassed.
Air filters are now monitored and changed regularly. d) Air losses. A leak survey of the
entire manufacturing site was conducted and remedial action undertaken. Solenoid-
operated condensate blow down valves were replaced with compressed air condensate
drain traps. €) Large instantaneous increases in air dernand. The locating and comecting
of leaks enabled provision of the quantity of air needed to respond to instantaneous peak
demands. f) Maintenance. A guarterly preveative maintenance program, including o1l
analysis and vibration analysis, was established. g) Training Operators were trained to
mmprove the consistency of plant operation. The environmental, energy efficiency and
operational benefits of these measures exceeded expectations. Annualized epergy
savings (electricity for compressed air) are approximately 52,150 MMBtu, or 23%.

Number: ~ 19

Company: ExxonMobil Chemical Company

Category: Significant Improvement in Manufacturing - Plant Site

Entity: Baton Rouge, Lowsiana Complex Cogeneration Project

_ Title: Major Energy Savings Plus Environmental Improvements Thmugh
Expanded and Modernized Cogeneration

Description:  The very large refining and petrochemical complcx of ExxonMobil in
Baton Rouge continues to experience significant growth in its need for electricity. The
Complex had an aging cogeneration plant with power boilers which provided nearly 25%
of its mediumn pressure steam supply and about 30% of its electricity through steam
turbine generators. Another 15% of the Complex’s electricity needs was purchased from
the local utility, which used conventional generation. In addition, the boilers had
significant NOx emissions, and reliability of the aging plant infrastructure was a
significant concem. This project entailed installation of a new, highly efficient, state-of-
the-art gas turbine generator with a large heat recovery steam generator, and slowed/idled
the aging, higher emissions boilers. As a result of this project the entire electrical necds
for the Complex are met through cogeneration with an additional 70-200+ MW,
depending on the season and climate conditions, available for sale to other consumers.
With new gas turbine emissions of less than 10 ppm NOx, total plant emissions even with
the much higher output are lower than before. In addition, the surplus electricity sold to
the local utility or the wholesale market reduces third party fuel use and emissions by-
trimming less efficient generation at the utility. Fuel efficiency for site steam generation
has also been significantly improved and the overall site reliability greatly enhanced
through significant replacements and upgrades of the aged infrastructure. Annuvalized
energy savings are approximately 8,355,000 MMBtu, or 19.2% per unit of production.
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Number: 20

Company:  ExxonMobil Chemical Company

Category: Significapt Improvement in Manufacturing - Plant Site
Entity: Baton Rouge, Louisiana Plastics Plant Site

Title: Reactor Preheat Modifications

Description:  The challenge was to increase production capacity and at the same time
reduce unit epergy consumption on the E-Line Reactor. Rigorous techniques of risk
analysis and value engineering on the process flow and reactor designs were used to
identify and evaluate project alternatives. As a result, the reactor line was reconfigured to
‘reduce consumption of high-pressure steam to preheat the reactor feed, produced by gas-
fired boilers, and a boiler was installed to generate Jow-pressure steam from process beat.
Consumption of high-pressure steam was reduced more than 40% per umit of production,
and about 5,000 1b/hr of low-pressure were generated by the boiler using the previously
unutilized process heat  Surplus low-pressure steam is now exported from the area for
use elsewhere at the site, further reducing demand from natural gas fired boilers. In
addition, electricity consumption for the process was reduced by supplying higher
pressure ethylene to the compression train, modifying the polymer extruder, and
modifying the reactor to increase the conversion of monomer to polymer. A further
benefit of these changes was the reduction or elimination of mfrastructure capital
investment — boiler capacity, power distribution and cooling tower expansion — that
otherwise would bave been required for the added production vohime. Annualized
energy savings are approximately 671,000 MMBtu, or 25.6% per umit of production.

. ExxonMobil is now licensing this technology.

Number: 21

Company: BASF Corporation )

Category: Energy Efficiency Program - Corporate/Business Unit
Entity: BASF Corporation ‘

Tite: Energy Management Program

Description:  In 1993 BASF Corporation’s Executive Committee established an Energy
Management Program, in line with the vohumtary guidelines in the American Chemistry
Council’s Energy Efficiency Continuous Improvement Program, to develop the potential
for energy efficiency 1mpmveme.nts. An BEnergy Management Steering Committee,
consisting of group vice presidents and manufacturing directors and chaired by a division
president, was put in place to foster an awareness of energy savings’ importance and
potential and to guide development and implementation of the program. An Energy

" Management Group was constituted to provide centralized technical support to the sites,
monitor performance and report results to the Executive Comunittee on a regular basis. -
Noteworthy aspects of the program included the conduct of energy surveys at numerous
sites; establishment of a company award program; and, publication of personal and team
accomplishments in the corporate newsletter. Each plant focuses on its best energy
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savings opportunities based on that plant’s business environment, expansion plans,
infrastructure requirements, capital availability and operating costs. Many sites

developed quantitative and qualitative mid-term energy goals, and many sites have
already achicved their goals. New facilities are designed with the latest in energy
efficient technology and utilize the latest tools for process optimization and heat
integration. Expanding energy requircments at these sites have been met by high
efficiency cogeneration plants. As a result of these activities, BASF Corporation has
demonstrated continuous improvement in energy efficiency since 1991. Between 1990
and 1999, purchased energy per pound of production has decreased 40%. In absolute
terms, purchased energy use has declined almost 10% even as production has mcreased
more than 50%. In 1999, annualized energy savings were approximately 5,250,000
MMBty, or 10% per unit of production.

Number: 22

Company: BASF Corporation

Category: Fnergy Efficiency Program - Corporate/Business Unit
Entity: - BASF Corporation

Title: Motor Management Guideline

Description:  An initial survey within BASF Corporation revealed a vast oumber of
differences in motor management procedures, and no one method that was entirely
correct. Consequently a Motors Team was established in 1998 consisting of )
representatives from the largest manufactuning sites, Corporate Engineening, Corporate
Energy Management and one outside consultant. The Motors Team was charged with
developing a Guideline that would apply to all of the company’s business units and
manufactoring sites. Given the different levels of engineering staff and guidance at the
various sites, the Motors Team needed to develop a Guideline that addressed technical
issues swrounding motor management while presenting this information in an casily
usable format. The Guideline could then be the basis for site-specific motor management
policies, but was complete enough to adopt ““as is”. Over a one-year period the Motors
Team addressed a myriad of electric motor issues. Its starting point was the examination
of existing programs such as Moftor Master Plus and other “canned” programs available
on the market. When complete, the new BASF Motor Management Guideline was
introduced in a series of roll-out presentations at key regional company facilities. A

tracking procedure was established using an accounting software program (SAP) which is

employed for maintenance management. The estimated potential energy savings through
this program are in the 3-5% range. Annualized energy savings in 1999 were

approximately 50,000 MMBtu. Expected annualized energy savings when the program is

fully implemented are approximately 300-400,000 MMBtu.
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Number: 24

Company:  Eastman Chemical Company

Category: Significant Improvement in Manufacturing - Project
Eotity: °  Polymer Intermediates Department, Carolina Operations
Title: Reduce Cooling Tower Water Demand

Description:  Process cooling in a process in the department is provided by a cooling
tower, niver water and chilled water. Process improvements had been made to increase
production output and the additional demnand exceeded the capacity of the cooling tower.
This project included alterations to maintain the critical process temperatures and
increase the temperature setpoints on components of the process to optimize the cooling
tower capacity and optimize process heat Process instrumentation was used to identify
ail process conditions. Piping and instrument modifications were made to obtain
optimum conditions. These changes lowered the water flow through the tower by 12,500
gallons per minute and improved the efficiency of the cooling tower. Reduced water
flow in turn resulted in a substantial reduction in electrical energy demand. These
changes deferred the cost of a new cooling tower cell, deferred the cost of modifications
to the nver water system, and decreased electrical encrgy costs.. Annualized energy
savings in 1999 were 54,000 MMBtu, or 39%.

Number: 25
Company: Eastman Chemical Company
Category: Environmental bmpact - Project

Entity: Polymer Intermediates Department, Carolina Operations

Title: Reduce River Water Demand in Polymer Intermediates Processes

Dmu‘iption. Much of the process cooling in the polymer intermediates chemical -
processes is provided by river water. In the past, river water usage in all intermediates
process areas normally was much higher than needed for proper operation of the
processes. This required more high and low pressure river water to be pumped around
the plant and also required running more pumps than needed. Sometimes, when the river
level was low, the high river water usage resulted in problems such as process capacity
limitations and/or increased costs due to paying for additional water release from the dam
upstream of the plant site. Process instrumentation was used to identify all process
conditions. Optimum flow and temperature conditions were identified and piping and
instrumentation modifications were made to obtain these conditions. River water flow to
the process heat exchangers was reduced by manually throttling river water flow, creating
river water flow control Joops using existing equipment, or increasing the temperature
setpoints on some components of the process. Physical changes to plant and equipment
consisted of installing one new control valve, repairing several existing control valves, re-
labeling wining, transmitters and control valves and updating DCS and drawings. As a
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A pew feed injector was installed and safety controls added to an existing programmable
logic control system. Implementation of this project resulted in reduced incineration of
co-products and backed out consumption of natural gas and other feeds to the gasifier.
Annualized energy savings were approximately 244,000 MMBtu, or 13%.

Number: 29

Company:  Eastman Chemical Company

Category: Significant Improvement in Manufacturing - Project
Entity: Utihities Department, Texas Operations

Title: New Controls Upgrade Boilers’ Efficiencies

Description: Texas Operations has four 600-psig boilers that were originally designed
to burn natural gas, but now burn a mixture of natural gas and plant off gas. The
composition of the fuel vanes frequently and quickly, causing the fuel’s heat vahie to
swing tremendously. When the fuel gas was changed to a mixture of natural gas and
plant off gas, the onginal pneumatic combustion control systems could not handle the
fluctuations in heat value without major changes to the control systems. The controls
were set up and huned to provide more combustion air than required in order to maintain
an adequate safety margin during “‘automatic” operation. The boilers could not be nn at
their optireal efficiency. To address this problem, a redundant calorimeter system was
installed to measure the fuel’s heat value. A: DCS (distributed control systern) was
installed to optimize the combustion controls. Electronic instrumentation was added to
increase the data reliability. The new controls system pow predicts the airflow needed
for'a given fuel flow to account for the fuel’s changing beat value. Instead of having
preset conditions that don’t meet all operating scenarios, the boilers now have controls
that respond to them. More control allows operations to run with less airflow, increasing
the boilers” efficiencies because heat is transferred to the water instead of to the excess
air. Annualized energy savings were approximately 120,000 MMB1ty, or 3%.

Number: 30

Company: Eastman Chemical Company

Category: Energy Efficiency Program - Operating Unit

Entity: Epolene/Eastoflex Department, Texas Operations

Title: Energy Savings through Process Improvement and Simplification

Description:  Plant personnel recognized that opportunities existed to reduce steam
usage through better understanding of metering and reporting, and by closing the gap
between actual usage and theoretical requirements. First, the metering system was
brought into shape to provide the tools for evaluation and verification of future
reductions. Once the direction and magnitudeof all steam and condensate flows were
known, weekly totalizer readings and a detailed spreadsheet showing the steam
breakdown by arca provided a structured and disciplined framework that greatly aided
efforts. Involved personnel then started a two-fold approach of closing the enegy
balance around each major steam user and evaluating whether the unit was required for
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continued operation. Specific efforts resulting in reductions included 1) elimination of
process vessels and heaters that were found to be unneeded; 2) improved understanding
of the characteristics of the different steam traps used; 3) an aggressive external leak
reduction program, and 4) evaluation of internal steam leak paths (bypasses), which were
either eliminated or fitted with flow restricting devices. Annunalized energy savings were
114,000 MMBtu, or 48% of steam-related energy usage.

Number: 32

Company:  Eastman Chemical Company

Category: Significant Improvement in Manufacturing - Operating Unit

Entity: No.2 Olefin Department, Texas Operations

Title: Modify Eastman PSA Unit Mode of Operation to Recover Off-Gas for
Waste-Heat Boilers

Description: A Pressure Swing Adsarption (PSA) unit is used in one of Eastman’s
hydrocarbon cracking plants to produce high purity hydrogen from a fuel-gas stream
containing methane and bydrogen. The PSA unit was originally configured to operate in
one of two modes: 1) High Pressure mode for normal hydrogen production with fuel-gas
(primarily methane) recovery, and 2) Low Pressure mode for maximum hydrogen
production with no fuel-gas recovery. The Low Pressure mode was used when plant
bydrogen demand exceeded available supply. In this mode, however, the residual fuel-
gas streamn had to be flared due to insufficient pressure to return the stream to the process.
A project was undertaken to provide for a third mode of operation: Moderate Pressure
mode. Company personnel consulted with the PSA manufacturer to have the operating
parameters adjusted for the Moderate Pressure mode. New piping and pressure control
systems were installed to regulate the pressure in the off-gas stream that feeds the waste
beat boiler burners. Then, new operating software from the PSA manufacturer was
instailed in the PSA unit’s dedicated PC. Operating pressure for the PSA unit was
manually adjusted to the new Moderate Pressure mode and then automatically controlled
with the new operating software. The Moderate Pressure mode is now the normal mode
of operation. In this mode the PSA unit can produce high purity hydrogen at 94% of
maximum hydrogen production capability and also recover 100% of the residual fuel-gas
stream by re-routing the fuel-gas to an alternate user, the waste heat boilers. The project
resulted in a reduction in operating costs as well as reduced use of the flare. Anmualized
energy savings are approximately 73,015 MMBtu, or 1.5%.

Number: 33

Company:  Nalco/Exxon Energy Chemicals, L.P.

Category: Non-Manufacturing Improvement - Corporate/ Business Uit
Entity: - Sugar Land, Texas Research Facility -

Title: HVAC Energy Conservation Upgrade Project

Description: The Company’s Corporate Administration Offices and Research Facilities
are comprised of four main buildings constructed between 1960 and 1984. Each building
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bad its own mdependent HVAC system consisting of boiler, chiller(s) and air-handling
units. Chillers and boilers were sized to provide comfort during peak demand periods
during the year but remained in the same mode of operation during non-peak periods.

Following a study of the situation, a project was undertaken to install a continuous loop

system that would tie equipment from the existing HVAC systems together and allow for
automated computer controlled operation. The study also indicated that the pew loop
would allow for some of the existing equipment to removed altogether, and for other
equipment to be placed into a mode of emergency back-up only. The construction phase
connected the four mechanical rooms by running approximately 1000 feet of 6” pipe and
approximately S00 feet of 4” pipe to complete the chilled-water and hot-water loops
respectively. In addition, variable speed drives were installed on four pumps and nine
air-handling units. Temperature sensors were installed at various locations in the
buildings to allow for automated control. Approximately S miles of control wiring was
installed to operate the new controllers installed on the equipment via a digital control
system (DCS) with a computer interface. (The DCS system can be accessed remotely via
modem by Maintenance Department Staff to inspect the operational status of the system
and determine if any adjustments are needed.) One air-handling unit, two boilers and
thres. chillers were taken completely out of service, and one boiler and one chiller were
placed into emergency back-up mode. Annualized energy savings are approximately
48,245 MMBtu, or 33.7% of total energy consumed within the four buildings.

Totals: Nominations: 33 from 11 companies
Winners: 23 from 10 companies

eeap9917 winners and summaries
11/13/00
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This e resentatlon includes forward -looking statements and

PIBjections; made in reliance on the safe harbor provisions of the .
H -lvate,Securltles Litigation-Reform Act of 1995. The companies have

PPmade’every reasonable effort to ensure that the information and

P asSumptions on which these statements and projections are based are

~“current, reasonable, and complete. However, a variety of factors.could

cause actual results to differ materially from the projections, A
anticipated results or other expectations expressed in this f
presentatron including, without limitation, oil.and gas pricesygeneral
:economic and weather conditions in geogrgphuc regions or markets
- served by El Paso Energy and Coastal and their affiliates, r where
_operations of the companies and:their affiliates are located; inability to
realize anttcnpated synergies and cost savings on a timely basis;

A ‘m difficulty in.integration of operations;and competition.#:While the
“eempanies make these statements,and projections |9‘ fgood faith,
neither company nor its management can guaranteg’that the
anticipated future results will be achieved. Refere ce should be made

to the companies’ (and their gffiliates’) Securitieg; and Exchange
Commission flhng§ for addltlonal |mportant fa?ors that may affect

actual resulits.
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z ny COmprehenswe u. S. energy solutron quI
_ mnovatlve thinking

- U.S. wm need:significant addmonal gas supplies in the near
future ‘especially near.the coasts

" - There are few vrable alternatives

LNG should be an lntegral part of any U. S energy
R solutlon

Pl [,rgFloatlng LNG terminals offer many unlque
_f'_advantages ' A

N To promote growth of LNG termlnals need to be
) unregulated

El Paso plans to aggressnvely expand LNG capacity
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"'A U natural gas demand is
growing over:2% per year or
approxrmately:ﬂn.s Bcf/d |
'’ peryear . |
A Growth is led by the power
generatlon market:

NG consumptlon rate of
growth for this market is

. almost 7% per year

- Industry:sources list.

- 316,000 MW under some
stage of development*

2005

“At 100% utilization, a new 500 MW C‘CGT‘ ) Residentﬁi.a: X Industnal
plant uses almost 100 MMef/d , ‘¥, Commercial W Electricity Gen.

Source: El Paso estimates
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F= lectric generation will continue to be gas-fired
 — .Gas-fired plants require lower capntal costs and shorter
. construction lead times =~ . . ¥
- 95% of all current electric generatnon development IS
desngned to use natural gas - |
New homes will mcreasmgly choose natural gas as a
SRR ‘source for heating - »
i B “Natural gas costs less to heat a home than electrlcny
T s heatmg (o]} propane or kerosene
- Heating an average home in a moderate cllmate costs 5%
- less tg heat with gas than with heatlng o]] and 33% less
¥ than with an electric heat pump’ .
_Over 40% of U.S. factories use natural gas as their
* primary fue| source

Natural gas is the cleanest and most effucnent fossnl fuel
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“. I0.S. productlon has. .
* been essentially flat’
for the last 5 years-

f“’:'fA Canadlan imports

" have been essential ::
'~ to meet growmg )
demand but are now
under considerable
production pressure

L “ a ([ Canada
Source: EIA; National Epergy Board (NEB) - ¥ u.s. Production
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v Gulf of Mexico -
" production has been
in decline the last
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- A Deepwater
~ production to date
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- offset shelf declines
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& A ny comprehensuve U S. energy solutlon wnl
W require innovative thmklng
P ~ LNG should be an mtegral part of any U. S

energy solution’”
LNG is most attractive solutron ‘
Ex:stmg terminals and new landebased termmals are
only part of the answer
“Floating LNG termlnals offer many unlque
advantages s

\.. TO promote growth of LNG termrnals need to be

unregulated

'El Paso plans to aggressnvely expand LNG
capacny |
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F termmals currently ex:st in major demand
4 growth regions on the East Coast .

‘ -~ Cost reductlons have s:{gmflcantly reduced the

( .

Ianded cost of LNG'- |
quuefactlon costs down 33% over the Iast 10 years
Shlppmg costs: have decreased by 40% -

- Excess supply has led to reasonably pnced spot
market | ; |

A Facmttes allow for baseload and peakmg

servuces Ele end of telescoping plpelmes
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supply contracts

~ Lake Charles:
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A Proven
A Scalable

~ Reliable in harsh
environment

.~ Creates optionality on

pipeline system

DisadVantaes:

AFew ‘ideal” sites

A Longer development
‘time

A Permitting issues
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- An FSRU (Floating Storage and
B Regasification Unit) is a specially
- designed ship that has both sterage
and regasification facilities e
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- Can be delivered by 2005
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i meterseas . U - | production, storage
| - A Operatmg avallabshty of 95-100% ~ and offjpading) and
..+ ~ Stay on stat:on during “100 year - ' amodified LNG
. storm” . tanker
;‘.-,V_A 40 year Ilfe wuth no dry dock | | | Kgy element is
., 'requirements . -+ . liquids transfer
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Trtually all LNG Cargo Ships
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A

:,__igl\/\oorrng Single Point Moonng System (SPM) | ~ ABE
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position of least resistance. Technology has
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gconflguratron using unloading arms: Very

imilar to the operation at Elba Island
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Energy's “Perfect Storm”

America faces an impending “perfect storm™ in energy—both electricity and
natural gas. Neither the Clinton administration nor the Congress has heeded the
wamings over the last eight years. Left unchecked, the coming storm could
dwarf the energy crisis of the 1970's.

The new Bush administration and Congress have the opportunity to steer clear of
the coming storm or significantly reduce its potential damage. But they must
demonstrate leadership by rolling-up their sleeves and going to work to enact
simuitaneously both comprehensive energy and environmental legislation. There

cannot be one without the other.

" bipartisan solution is possible noW because histon‘cally neither Demucrats nor !
~epublicans have laid claim to energy and environmental issues. The fault line

on these issues has been between':_regions of the country and between producing

..l consuming constituents. The gnly time in the pa;st that we've been able to ~

:Jild @ consensus on these important issues is when a crisis is looming.

The cost of no rational energy and envirohmental policy is now obvious. Natural
- Jas ,n ices are skyrocketing. - Inadequate supply due to hostility toward domestic
production now cruelly coincides with the EPA’s promotion of the fuel for all of
the nation's combustion needs—from home fumaces to industrial processing to
new eledtric power plants. Indeed, at least some versions of the Clinton
Adrﬁihis’tr:’ation’s Kyoto implementation scheme‘s advocate a massive substitution

of the nation’s coal generation capacity with natufal gas.
The electricity industry is not any better. 'Bl‘ackpunts and ‘near misses driven by

inadequate supplies, regional transmission constrain{s and spiking wholesaie

prices have been making headlines nationwide: - o
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At the retail level, we have a patchwork of regulatory structures, with about one
half of the states with de-regulation plans in place and the other half not even
considering deregulating electricity. We have a Balkanized wholesale electricity

market with price volatility and transmission constraints.

To understand the results of not squaring energy and environmental policy
simultaneously, we have only to look to California, which is experiencing the first
wind damage of the coming storm. Californians needed power but they were
unwilling to approve the construction of new plants or to pursue aggressively
conservation strategies that consumers would adopt. Due to environmental
restrictions, no new power plants with significant capacity have been built in
Califomnia in the past decade. ‘

They wanted to have their cake and eat it too, abundant supplies of low-cost
electricity but no new plants. They now know what happens when a booming
economy and increasing population runs smack into a decade long freeze on
new generation and transmission facilities. It's not deregulation (although their
version is flawed) that is at fault but simply an imbalance of supply and
demand—Economics 101—that has created the current problem.

The way forward requires a coordinated national energy and environmental plan

that promotes investment in new technologies; new oil and gas production,
building of new state-of-the-art coal and gas plants and de-bottlenecking of

electric and gas transmission.

A balanced policy also must include comprehensive environmental requirements
for older coal-fired power plants and emission guidelines for the life of new
plants. It must include incentives for renewable energy and energy conservation.

It has been almost 23 years since the passage of major energy legislation, which
came on the heels of the Arab oil embargoes of the 1970’s and more than two

366
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decades of failed federal price regulation of natural gas. It is critical that we
avoid polarizing rhetoric and face-up to the tough trade-off between the
economy, environment and energy demands.

Clarity at the national level is desperately needed and the new administration and
Congress have the opportunity to harmonize our twin goals of a clean
environment and adequate energy to fuel our economy. Failure to do so
guarantees that the coming storm will continue to strengthen and hit full strength.

James E. Rogers is Chairman, President and CEO of Cinergy Corp.,' one of the
nation’s leading diversified energy companies. He is a member of the Executive
Committee and the Board of the Edison Electric Institute and Chairman of the
their Environmental Policy Committee.
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A diverse fuel mix helps to protect companies and consumers from contingencies such as fuel unavailability, price
fluctuations, and changes in regulatory practices. ltalso helps ensure stability and reliability in electricity supply. Our
reliance upon abundant, North American sources of energy to generate electricity strengthens national security.

Our Nation’s Economic Growth

The use of electricity has grown dramatically in the last
50 years and mirrors the equally robust growth of the s Closely Linked to Electricity.

gross domestic product (GDP), the nation’s gaugse of A T =100 -
economic health. While the overall intensity of energy use
has decreased by more than 40 percent since 1960, the
intensity of electricity use’in the U.S. economy [measured
by electricity consumption per dollar of real GDP) has
increased by more than 25 percent over tha same time
period. Today, electricity powers industrial machines,
tools, computers, and appliances. lts versatility is unpar-
aileled, and its substitutes are few, if any.

*Scmrce IS Duagl of Consassce, Saresw of rcmonns Aelysis  ““Sowte Eneryy Wnioreestive Admimier vt

Low-cost, reliable electricity results, in part, from our ability to utilize a variety of .
readily available energy resources—coal, nuclear energy, natural gas, hydropower m h?*m
and, to a lesser extent, other renewable resources {solar, wind, geothermal, and W"
biomass), and fuel oil. The variety of fuels used to generate electricity depicts :
diversity. Fuel diversity is also reflected in the fact that certain fuels are more

readily available in certain regions of the country—hydropower in the Pacific

Northwest, natural gas in the Southwest, and coal in the Midwest;~fb'r example.

i

Energy production and efficient anergy consumption are import_an‘t'fbf economic
prosperity. As such, regulatory policies must be created and implemanted with an
eye toward their effect on the electricity sector and the health of the economy as a

whole. Otherwise, efforts devised with little, or no, consideration for the impact Current
upon electricity and economic growth will have the unintended consequence of Generation Mix
(Nembors excasd 100% dwe 10 rounding )

limiting the flexibility and diversity of fuels that have led to low-cost electnicity. Pinp-hiapis plpdndioyyp 4

. The conflicts arising between regulstory policies and the activities needed to ensure the continued availability of

low-cost electricity can be addressed in @ manner that minimizes the unintended consequences on energy produc-
tion and use. Other national priorities — such as environmental protection, public health, and the proper steward-
ship and conservation of our nation’s lands and finite resources -— can be met through the use of market-based
mechanisms, technological innovation, and the coordination of multiple, cresscutting regulatory requirements.

continuea SO8
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Maintaining a diversity of supply options is key to affordable and reliable electricity. Policymakers
and regulators should work together to reconcile conflicting energy, environmental, or other
public policy goals. They should promate initiatives that capitalize on all of our nation’s abundant
natural resources. They should address challenges that limit the development and viability of fuel
sources. Finally, they should implement a national energy program that

% Maximizes the diversity of fuels-and technology options available for the generation of electricity

B Examines a comprehensive approach to the implementation of environmental regulations in
order to reduce compliance costs and regulatory uncertainty.

& Promotes the development of technologies to improve energy efficiency, to enhance energy
conservation, and to increase the environmental performance of fuels in the generation mix.

% Places an emphasis on market-based approaches (e.g., trading programs or results-based
approaches), rather than on specific technology or prevention processes, to achieve important
environmental or other societal goals.

R Removes barriers to siting electric generating stations, transmission lines, and gas pipelines.

& Revamps the process for licensihg and relicensing hydropower facilities.

& Focuses the nation’s tax policy on bringing new and advanced energy technologies, including
electricity generation technologies, to the marketplace.

*

R Establishes clearly defined decision Am’aking‘pro,cresses that will ensure the timely resolution of
conflicting policies among various government agencies.

Now more then ever, a sound energy policy that promotes stability, affordability, and reliability of

electricity requires a diversity of fuels and technology options and the adoption of policies that better
achigve low-cost electricity supplies, attainment of environmental goals, and economic prosperity.

569 ’
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Fuel Mix for IOU’s
Source: RDIPowerData Database run 2/09/01%

Nameplate

Capacity

Holding Company Name MW
Allegheny Energy. Inc. 3.416.76
Allegheny Energy, Inc. 840.24
Allegheny Energy, Inc. 4,257.00
American Electic Power Co,, Inc. 26,363.77
American Electric Power Co., Inc. 8,624.86
American Electric Power Co., Inc. 836.78
American Electric Power Co., Inc. 2,967.88
American Electric Power Co., Inc. 59.39
American Electric Power Co., Inc. 6.60
American Electric Power Co., Inc. 38,859.28
Cinergy Corp. 10,213.34
Cinergy Corp. 1,045.10
Cinergy Cormp. 64.80
Cinergy Corp. 5655.93
Cinergy Corp. 11.879.17
. DTE Energy Co. (Detroit Edison Co.) 7,709.38
DTE Energy Co. (Detroit Edison Co.) 1,486.95
DTE Energy Co. (Detroit Edison Co.) 969.60
DTE Energy Co. (Detroit Edison Co.) 1.166.00
DTE Energy Co. (Detroit Edison Co.) 1.531.65

DTE Energy Co. (Detroit Edison Co.) 91.07

DTE Energy Co. (Detroit Edison Co.) 12,954.65
PSC of New Mexico 1,040.58
PSC of New Mexico 154.00
PSC of New Mexico 429.39
PSC of New Mexico 20.00
PSC of New Mexico 1.643.97

COAL
HYDRO

TOTAL

COAL
GAS
HYDRO
NUCLEAR
OlL

WIND

TOTAL

COAL
GAS
HYDRO
oL

TOTAL

COAL.
GAS
HYDRO
NUCLEAR
OlL
WASTE

TOTAL

COAL
GAS
NUCLEAR
o

TOTAL

203

PERCENT OF
JOTAL

80.3%
19.7%

100.0%

67.8%
22.2%
2.2%
7.6%
0.2%
0.0%

100.0%

86.0%
8.8%
0.5%
4.7%

100.0%

59.5%
11.5%
1.5%
9.0%
11.8%
0.7%

100.0%

63.3%
'9.4%
26.1%
1.2%
100.0%
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’ FUEL MIX FOR PSEG UNREGULATED SIDE

Public Service Enterprise Group, Inc.

Mw

COAL 2,161
GAS 4404
HYORO 211

- NUCLEAR 3.087
OilL 2,030
TOTAL 11,893

PERCENT

18.2%
37.0%

1.8%
26.0%
17.1%

100.0%

Aot
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States served and Number of Ultimate Customers
by Utility (1999 data)

AEP Cinergy

Number of Ultimate Customers: 4,799,542 Number of Ulitimate Customers: ‘

States served: States served:
Arkansas Indiana
Indiana Kentucky
Kentucky Ohio
Louisiana

Michigan

Ohio

Okiahoma

Tennessee

Texas

Virginia

West Virginia

Scurce: EEI Catalogue of Investor-Owned Electric Utilities and the EIA-861.

&

1,450,680

DOE002-0586
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DTE (Detroit Edison)

Number of Ultimate Customers: 2,078,607
States served:
Michigan

Public Service Company of New Mexico

Number of Ultimate Customers: 361,384

States served:
New Mexico

DOEO002-0587
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Allegheny Energy

Number of URimate Customers: 1,414,264
States served:

Maryland

Ohio

Pennsyivania

Virginia

West Virginia

Public Service Enterprsie Group (P
Number of Ultimate Customers:

States served:
New Jersey

DOE002-0588
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1970 The Environmental Protection Agencyis cre- 1973 The Bty
ated, forming the first federal government entity

) : Utilites (o
dedicated entirely to regulating and enforcing USE Tenewy
environmental laws. INCregs,

:'1970 The Clean Air Act is enacted, setting more 1978 Th, N.,1
. stringent air pollution standards. It establishes alter 197/,

new primary and secondary standards for am- 1rols gn thie
i bient air quality, sets new limits on emissions Natural G,
from stationary and mobile sources to be en-

. _ : \ forced by both state and federal governments, 1978 Ttle b
153 Th first practical nuclear ! 1961 The first gas turbines are placed i and increases funds for air pollution research. as e stin
reactor is put into service — |- into service as stationary power . ! , , and other
for a submarine. It is only a : sources by U.S. utilities, opening the I ' 1973 The price of oif soars as an 1978 The f
matter of time before nuclear : door to another fuel source for the . : Arab oil embargo bagins, pre- i
energy is approved for elec- ' nation's energy supply. - ) wo cipitating enactmentofava- n-ew.““,
tricity generation, ' _ . : riety of federsl laws on en- qumres &
i 1963 Jersey Central Power and Light Company 8rgy security and efficiency. o ' 1aserm
1954 The Atomic Energy Act al- E announces its commitment for Oyster Creek - The embargo also results in in- 1979 A
lows private ownership of ’ nuclear power plant, the firsttime a nuclear creasedderr_u.;ndforahernate BNEISY pran
nuclear reactors, paving the. ! plantis ordered as an economic alternative sources. particularly nuclear energy. 5y,
way for nuclear power plants | to a fossil fusel-fired plant. This action opens ‘1973 The Emergency Petroleum Allo- 1979 @,
to be built. . ‘ the door to a vast resource for electricity! cation Act imposes controls on gy,
:! generaton. crude oil and petrolsum products. |
1957 The Price Ander- 1963-1367 A serigs of limited fed- 19;,3 Utilities order 41 nuclear power 1
son Act-'se,tf l.imit 10 eral air pollution control laws ‘ plants, a one-year record and a move |
plant liability for are passed,untro?ucmgregy- encouraged by the U.S. government.
I‘::,n:\gdetl::rt:bey%l:::. :(‘;“;'I!:t:mm’s aimed at util- Few of the plants are actually buil,

motes nuclear de-
velopment.

1975  Thirteen nuclear
projects are cancelled due
toincreased costs and de-
creased electricity de
mand. Many state agen-
cies that regulate electric-
ity rates do not favor the
building of these plants.

4 55 96 ‘57 'S8 ‘59 1960 ‘61 ‘62 ‘63 ALl ‘45 iy 67 iy W 1970 7 Ry 13 Nzl Y it 11 ! "
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oducts.

¢

18, -16 Putflic Utility Requlatory Policies Act (PURPA) is enacted, requiring
t, utilitigs t:jbuy power from qualifying non-utility generating facilities that
] use renewable energy sources or cogeneration, PURPA also facilitatas the

mcreased‘use of natural ges and encourages devalopmaent of renewablas.

¢ 1978 The Natural Gas Policy Act decontrols the price of most gas drilled
; 8fter 1977/ end leaves controls on “old gas” found before then. Price con-

trols onthp old ges and all remaining gas were phased out by 1993 by the
3 Natural Gps Wellhead Decontrol Act of 1983, . X

1978 The Endrgy Tax Act encourages conversion of boilers to coal, as well
83 invastmant in cogeneration equipment and solar, wind, geothennal
and otherirenewsble energy technologies.

1978 The Powerplant and Industrial Fusl Use Act {rapealed in 1387) prohib-
its new utility plants and industrial boilers from burning oil or gas ahd
requires existing plants to phase out use of those fuels by 1990 {(Gas
phase-out was dropped in 1981,) . .

sinin- 4979 £ major accident occurs at Unit 2 of the Three Mils Island nuclear

YBNerQY  oightnear Harrisburg, Pennsylvania. No new nucloarplams
EN8rQY.  are ordered or built after this accident. . ' :
um Allo- 1979 J il prices jump, this time due to an Iranian revolution, re~
trols on  suling in prassure to reduce oil use for power ganeratlon

1380 The first U.S. wind farm is built in New Hampshlre

lear power L
and amove | 980 The U.S. Synthetic Fuels Corporauon Actis cre-
" Jovernment. l 8ted to encoursge development and production of
1y built. | synthetic fuels (repealed in 1986).
n nuclear I 1982 The Nuclear
ancelled due l Waste Policy Actdi-
osts snd de- l rects DOE to build a
ctrlcity de- " geological reposi-
State agen- | tory for high-levsl
'ate electric- nuclear waste. The
ot favor the ' ban on reprocessing
1se plants. } nuclear fuel is liftad.
7879 W0 e p2 83 B¢ 85 ‘s g gg a9
] [ ;
n 2
oo 1 :
) . ’ " [ 1

1990 Cloan mn Act smendments mandate addi-

tional pollution controls thet set limits on the

amount of & pollutant in the air anywhere in the

U.S. All states mustdevelop state implementd-
tion plens {SIPs) to axplain how they will
achieve the limits set forth in the Clear Air Act.

13901991 lriaq invades Kuwalit, an oll-fich ng-

tion, an action that rasults in higher ofl prices.
Operation Desert Storm is launched by the
U.S. and the U.N. tu focce lraq 3 wnhdrawal
from Kuwait ' . :

issues,

{on a percentage basis),

+

1988 The Elsctnc Consumers Protaection Act contains the tarst sag-
nificant amendments tp the hydro- hcensmo provisions of the
Faderal Power Act, a 1935 law giving the Federal Energy Regu
latory Commission {FERC) broad authority over interstate trans
mission and sale of whplesala electncny

'9) 92 ‘93 ‘94 ‘85 ‘% ‘97
i

1982 The Enargy Policy Act is enacted-to
sddress a broad array of energy related

1993 Cpmmorcial production of vafl-
able speed wind turbines begins
in the U.S. By 2000, wind powgr
is established as 4 reliable sourte
of renewable energy. Worldwids,
itig one of the fastest growing
sourcas of electricity production

1988 Presidgnt Clinton signs the Kyoto Protocol, which
would oblipate the U.S.to a 7 parcant greenhouse gas

emissions{reduction target below 1390 lavsls. If the U.S.

Senate wdre to rptify the Protocol, the U.S. genaration
mixiis projbcted to ba altered significantly.

]
)

' 1937 DOE unveils

its "million
solar roofs”
init{ative in a
faderally
tunded
sttgmpt to
encourags
renewable
andrgy use in
evary day
epplications.

:'1999

he DOE unveils “Wind Powaering Amsnca
itiativie to support the growth and develop-

the press’ure on cosl-based gensrators.

) 1999 dwards Dam in Maine is breached {torn
down), markmg an affort to reduce the number
of fams used to generate electricity. The
relicensing of hydroelectric facifities is one
meghanism being utilized to reduce the use of
hy ropow:or. Betwaen 1999 and 2010, 228 hydro-
po

er pmiects face relicensing.

2000 the Nuclear Regulatery Commission
approvas the first renewals, for 20-year
panods ot nuclear power plant operat-
Ing; licenses. Calvert Cliffs in Maryland
becomes the firstto be relicensed.

2000 A federal appeals court upholds EPA's
NO, SIP call rule in 19 of the 22 states
covared by the regulation, maintaining
pressure on coal-based generators to
further decreasa nitrogen oxide (NO,)
emissions from cosl-based power plants.

2001 Naturel gas prices continue
to reach historic highs, contrib-

' uting to spikes in slactricity and

‘0v home heating costs. ‘

2000
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New
Power
For
The
Next
Centur

A NARYEST OF TECHNOLO

GAS TURBINE MODULAR HELIUN REACTOR

oto cEnERAL 280k
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'Stearn still generates most of the world’s electricity. We burn coal, gas and
oil, and use nuclear power to turm water into steam to drive turbines which
produce electricity. Even larger quantities of gas and imported ol are being
consumed for other energy requirements including transportation. Burning
fossil fuels can be very expensive and taxing to the environment. Oil
accounts for over half of our entire balance of payments deficit. . . more than
a billion dollars @ week in foreign oil imports. . . up the chimney, out the
tailpipe and into our atmosphere.

B A C KGR OUWND

There is a cleaner, more cconomical, and much safer way to generate elec-
tricity. The Gas Turbine - Modular Helium Reactor (GT-MHR) is 2 new
turbine gencrating system powered by a passively-safe nuclear reactor. It
elimigates the need to make steam to produce electricity, and frees us from
the pollution and waste of fossil-fucl generating plants. It could also help to
reduce our billion dollar a week deficit for forcign oil.

THE FUTURE

By capitalizing on late 20th century technologies, the GT-MHR achicves
high cfficiency wath a compacp-c)pcnting ':sy'stcm and elegant simpliaty. The
gas turbine power cycle is fas superior to the century-old steam plant tech-
nology employed in all other nuclear plant designs. The super-safe
GT-MHR power plant includes onc or more modular units in underground
silos, each containing a reactor vessel and a powcr.pmduction vesscl.

WHY IT WORKS

Because helium is rarurally inert 2nd single-phase, the helium-cooled reac-
tor can operate at much higher temperatures than today’s conventional
nuclear plants. The higher the turbine’s operating temperature, the more
efficient the plant becomes. . . mandated by the laws of thermodynamics.
To this is added the efficiency of the helium directly driving the turbine,
instead of having to go through a large heat exchanger to produce steam.

DESIGN SIMPLICITY

The combination of the MHR and the gas turbine represents the ultimate
in simplicity, safety and economy. The reactor coolant directly drives the
turbine which turns the generator. This allows costly and failure prone
steam generating equipment to be eliminated.

* No corrosion-caused leaks

* Na corrosion-caused reduction in operating life

« No stress comrosion-caused structural failures

DOE002-0594
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REACTOR COus

The GT-MHR combines
a me/tdown-Proqf reactor

and advarnced gas turbine Sren neacron
vissn

technology in a power
plany with a quantum
improvement in thermal
efficiency. . . approaching
- 50%. This efficiency
makes possible much
lewer power costs, with-
out the environmental
degradation and resource
depletion of burning

Sossil fuels.

EFFICIENCY FROM THERMODYNAMICS

Conventional, low-temperature nuclear plants operate at about 32%
thermal efficiency. GT-MHR power plants can achieve thermal eff-
aiencics of close to 50% now, and even higher efficiencies in the future.
* 50% more dlectrical power from the same number of fissions.

= Dramatically lower high-level radioactive waste pex unit of encrgy -
today’s reactors produce 50% morce high-level waste than will the
GT-MHR.

* Much less thermal discharge 1o the environment. Plants can usc

| 585
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THE SIMPLICITY OF THE GAS TURBINE AND THE HELIUM REACTOR
PROVIDE THE NEXT GREAT STEP IN NUCLEAR POWER

PLANT DESCRIPTION -

The entire GT-MHR power plant is essentially contained
in two interconnected pressure vessels enclosed within a
below-ground concrete containment structure. The larger
vessel contains the reactor system and is based oa the
steam-cycle MHR which has been under development as
part of the U.S. Department of Energy’s Modular High
Temperature Gas-cooled Reactor program.

The second, smaller vessel contains the entire power con-
version system. The turbo-machine consists of a genceratos,
turbine and two compressor sections mounted on a single
shaft rotating on magnetic bearings. The active magnetic
bearings control shaft stability while eliminating the need
for lubricants within the primary system. The vessel also
contains three compact heat exchangers. The most impor-
tant ot these is 2 95% cflective plate-fin recuperator, which
recovers nubine exhaust heat and boosts plant efficiency
fror 34% t 48%.

As an added benefit, the GT-MHR also has the potental
tv consume weapons-grade plutonium as fuel to provide
elecmical energy.

POWER PRODUCTION VERSEL

SCHEMATIC FLOW DIAGRAM

Holun axks
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HIGH EFFICIENCY AND PLANT SIMPLICITY PRODUCE
LOW-COST ELECTRICITY AND MINIMIZE WASTE

ECONOMICS

* Dramatic system simplificadon combined with high effiGency results in impressively low
powes costs, even competing with those of natural gas-fired, combincd-cycle systems.

- Fewer systems and fewer parts significantly reduce the complaxdtics of conventional

reactos systems.

* Modularized, factory-controlled, serial
production ensures industrial-type econ-
omy based 01 established learning curves,
rather than clusive economies of scale.

* Simple systems based on passive and
inherent safety characteristics and slow
transient responses mean simpler licens-
ing and reduced staffing needs.

CONSERVATION

T~ GT-MHR technology can help
reduce fossil-fuel usage four ways:

* Nudear-generared elecriarty saves
fosail fuels.

- High temperature charactenstics make
th= MHR idcal for supplying high-grade
thermal energy for oil and gas-intensive
industrial processes.

* Waste heat is at the ideal temperature for
use in district heating.

SYSTEMS THAT ARE
ELUMINATED 3Y GT-MHR

* Incxpensive electricity can be used to charge electric vehicles, further saving gas and oil.
Ultimately, the MHR’ high temperature capability will make hydrogen and mcthanol

economically artractive for transportation uses.

THE ENVIRONMENT

* The GT-MHR is free of the cmissions associated with burning fossil fucks.

* Radioactive emissions from helium-cooled reactor plants are lower than those from

comparably sized coal-fired plants.

* The MHR spent fuel chanacteristics result in substantially reduced proliferation risks.

* Worker radiation doses are only a fraction of those from today’s nuclear power plants.

= MHR thermal discharge t the environment is low, duc to the system's high cfficency.
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THE ROBUST, CERAMIC FUEL RETAINS ITS INTEGRITY EVEN UNDER THE MOST
SEVERE ACCIDENT CONDITIONS AND SIMPLIFIES THE SAFETY EQUATION

A SIMPLER, MORE RATIONAL WAY TO THINK
ABOUT NUCLEAR SAFETY: FOUR LEVELS
OF SAFETY"

Level O:
No hazardous materials or confined energy
sources.

Lrvd 1:
No need for active systems in event of
subsystem failure.
Immunc to major structural fadure

and operator error.

Level 2:
No need for active systems in event
of subsystem failure.
No immunity to major structural
failure or operator error.

Level 3:
Dositive response required to subsystem mzl-
fudction or operator error.

Defensc in depth. No immunity to major structural
failure.

The MHR is the only reactor that meets the criterion of

MULTIPLE LATIRS OF TOUGH, HIGH TEMPERATURE TOLER-
ANT PYROLYTIC CARBON AND SUICON CARBIDE CONRANE
THE RADIOACTIVE HSSION PRODUCTS AT THEIR SOURCE,
IN THE CENTEIR OF THE FUEL PARTICUL.

Pyrolytic Carbon
Silicon Carbide

Porous Carbon Buffer

Uranium Oxycarbide

Level 1 safety. Its design is derived from natural properties
of materials and optimum choice of reactor size, geometry
and power density. It can withstand the total loss of coolant
without the possibility of a meltdown - going beyond
-simply saying “it is safe enough.”

The Chemobyl and Three Mile Island reactors fall in the
Level 3 category.

The Chernobyl power runaway was initiated by human
ervor which resulted in loss of coolant, which led to struc-
tural failure.

The Three Mile Island core melt accident was caused by
human error which resulted in loss of coolant. Core melt
caused radivactivity release from the reactor vessel, but
containment effectively confined radioactive release.

COATED FusL PARTICLES (TOP) ARE
FORMED INTO FUEL RODS (RIGHT)
AND INSIRTED INTO GRAPHITE FURL

* Definitioa developed by Professor Lnwrence Lidsky, Massachusetes BRMENTS (LEFT).

Instiruc of Technology.

The MHR is the onl
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WHAT A LARGE NEGATIVE TEMPERATURE COEFFICIENT
MEANS TO SAFETY

The picture has captured a powes pulse ina TRIGA
research reactar where the power increased 4,000 tmes over
its normal operating range. This intentional power increase
Lasted only about onc hundredth of 2 sccond because the
reactor has a very large negative temperatuse cocfhidient
which naturally shuts the reactor down. . . guaranteed by
the laws of pature.

Like other U.S. power reactors, the GT-MHR has a nega-
tive temperature cocficent.

By contrast, Chernobyl had a positive reactivity cocffident;
its temperatuse increase acted to intensify the fission reac-
tion, thus causing a runaway.

SAFETY: THE EFFECTS OF DECAY HEAT

Decay heat, resulting from the decay of fssion products, is 2
phenomenon in all reactors. The heating does not stop
when the power is shut off, so having a negative temperature
coefficent is good but not enough.

The decay heat at Three Mile Island caused the reactor fucl
to melt, cven after the fission reaction had essentially
s'opped, because of the loss of cooling water.

The Modular Helium Reactor’s decay heat will not causc a
meltdown even if the coolant is lost. The reactor’s jow
power density and geometry assure that decay heat wall be
dissipated passively by conduction and radiation without
ever reaching a temperature that can threaten the integrity
of the ceramically-coated fuel partides. . . even under the

most severe accident conditions.

reactor that meets the criterion of Level 1 safety.

3589
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THE TURBOMACHINERY AND HEAT EXCHANGER TECHNOLOGIES REQUIRED
FOR THE GTMHR HAVE ALREADY BEEN DEVELOPED BY INDUSTRY

AIRCRAFT INDUSTRY EXPERIENCE

The MHR gas rurbine uses the same technology as the
modcm jet engine. However, in the case of the MHR, its
design requirements are less demanding. Temperatures,
stresses and blade tip speeds are all far below those proven
in millions of bours of airenaft engine operation. Although
most of the components represent current state-of-the-art
technology, additional design work is necded to integrate
them into the most economical and reliable package.
Supercomputers will aid in analyzing the dynamics of the
gas turbine power-producing module before the prototype
hardware is built. This design approach is very similar to
that which went into the Bocing 747-400. . . which had to
work the first ime.

Even more intriguing, the gas turbine uscs the samc tech-
sology which powers the 747. _ . the modern jet engioe.
Just as it replaced the reciprocating engine for modern
world-spanning travel, so will the gas turbine replace the
stearu turbine to generate elecmaty.

RECUPERATOR EXPERIENCE

New plate-fin recuperators are highly efficient and compact
heat exchangers. The GT-MHR recuperstors will draw on
exnsive experience from the fossil-fucl power industry,
incheding the construction of sixty such units for large gas
~urbine plants.
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OVER 30 YEARS OF EXPERIENCE PROVIDE AN EXTENSIVE DATA BASE

England - Dragon ~1964 to 1976 — This helium-coolked rest
reactor provided early successful demonstration of the high
tempenature gas-cooled reactor.

Germany - AVR - 1966 ro 1988 — This prototype helium
reactor operated successfully for over 20 years and provided
demonstration of 1740°F gas outlet temperature and key safety
features, including safe shutdown with total loss of coolant
arculation and without contral rod inserbon.

U.S. - Peach Bottom - 1967 to 1974 — This prototype helium
reactor achieved a remarkable B6% availability during the dec-

tricty production phase.

US. - Fert $2 ¥roin - 1979 to 1989 — This reactor used water-
Iubricared circulator bearings which resulted in frequent water
uigress into the reactor system and caused significant down
time. In spite of a poor operating record, the Fort St. Vrain
coated fud and reactor core worked extremely well. Because of
the non-corrosive naruse of hamum, workers were exposed to
radiation doses only about 1% that of average water reactors.
Fort St. Vrain generated about 5 bilion kWh.

Germany - Oberbausen 2 - 1975 to 1987 — This 50 MW clec-
tric turbine plant represented the evolutionary step from fossil-
Ared gas turbines with air as the working fluid towards the
rralizanion of nuclcar powered helum gas turbines. Hebium
was used as the working fluid in a closed-cycle process for clec-
wiaty and heat production. The plant incorporated heat
exchangens {secuperator, precooles, intercooler) of compasable
sx2¢ to those required for 2 600 MW thermal GT-MHR.

Germany - THTR - 1985 to 1988 — This heium-cooled
nuclear power plant generated about 3 billion kWh. Pohitical
resistance in the post-Chemobyl cra predpiated early
shutdown.

Russia — Vanious successful demonstrations of fuel fabrication
and fuel imadiation performance.

Japarn — A high temperature heliurn-cooled test scactor is now
under construction.

Dragon

AVR

Pesch
Bottom

Fort

8t. Vrain

Oberhsusen

THTR
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INDUSTRY EXPERTS BELIEVE THE TECHNOLOGY REQUIRED
HAS ALREADY BEEN DEVELOPED

Now. . . a timely convergence of four state-of-the-art technologies offers quantum improvernents in

power generation efficiency and cost.

1. The helium-cooled reactor in modules of up to 600 thermal megawarts matches the size of the
newest gas turbines, while maintaining the inherent safety charactenistics demonstrated in the
steam-cycle helium-cooled reactor.

ﬂ unique cbaracteristic of the belium-cooled reactor is its bigh gas temperature which enables
efficient elecericity generation directly from a gas turbine generator in the reactor system. This
eliminates the need for complex, costly and infficient steam cycle equipment and results in the
most efficient and economic reactor ever. The meltdown-proof modular belium reactor takes full

advantage of over 30 years and billions of dollars of gas reactor design and development.”
Maarx Forsserr, SeNiox Vice PresIDENT (HELIUM REACTORS), GENERAL ATOMICS

2. Gas turbines using fossil fuels achieve high efbcendes in aircraft and in electric power generating
stations. Higher operating temperatures and continually improving reliability have produced high
efficiency and low power cost. This technology is directy translarable to a2 nudear heat source with
helium as the coolant.

3. Magnctic bearings arc proving superior in diverse applications, including natural gas pipeline
pumping stations. Magnetic bearings are essentially frictionless and provide longer equipment life.

) Tbe GT-MHR turbomachinery is a logical application of our successful jet engine and power -
turbine technology. Sizes are similar, and stresses, temperatures and pressures are esther less

. demandsing or comparable to those in our latest civil transport engines. Helium is an excellent
working fluid. Being inert, belium climinates concern over oxidation and corvosion. Its propertics
provide subsonic flow fields througbout the mackine ond climinate the complexities of transonic
and supersonic flows in the blading.

The GT-MHR magnetic bearings are a modest extension of existing in-service technology.
Tbhey are essentially frictionless, and provide automatic and adjustable dynamic dampening and
on-lin: monitoring resulting in improved performance and relicbility. Of particular importance
15 tbe elimination of oil-lubricated bearings and the potential ingress of oil into the working fluid

Al things considered, we think the GT-MHR is a bighly rational, practicable and economic

approach to the next generation of nuclear power plants.”
T.A. DONONUL, GENERAL MANACER, ADVANCED TECHNOLOGY Oreaamions, Genexal Erecruc

4. Compact plate-fin recuperators developed for fossil-fired applications are capable of achicving 95% effectiveness.

]1b¢ recuperators for the GT-MHR are about the same size as units we bave made for the fossil
Sfuel power sndustry. In fact, we bave made some 2% million units using this type of construction,
sixty of which bave been for large gas rurbine plants. These sixty units utilize approximately 1,000
individual brazed modules. GT-MHR temperatures are less demanding than units now in opera-
~on, and efficiencies are within the range of units Pr:w'omly deltvered. Pressures are higher, but we
do not sce that as a problem. The non—orrosive belium environment is very beneficial ©

De ). A. Furpericr, DirecTor, RESEARCH & TYECHNOLOGY, ALLIEDSIGNAL AEROSPACT
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Nuclear Reactors Everyone Will Love

By Pavt E. Gray

The American nuclear industry is its
own worst enemy. By trying to push ahead
with vast, costly projects that have been
stalled by political opposition, it exacer-
bates the irrational public fears that have
blocked the developrment of nuclear power
in the U.S. Instead, utilitles should be ex-
ploring a new type of nuclear reactor that
recent technological innovation has put
within reach: a reactor type that is envi-
ronmentally sound and economically com-
petitive.

This reactor type uses new fuels, new
design methods to dissipate heat, and
smaller units that can be built and tested
ofl-site. It has excited scientlsts and engi-
neers world-wide, but industry and govern-
ment leaders in this country - pessimistic
about the public’s willingness to accept ny-
clear power undet any circumstances—are
reluctant to adopt it here. That reluctance
is wrong. It is time for all of us to take a
hard look at modular reactors.

1t has become a commonpiace to say
that the nuclear industry in the US.. is
dead. and that its death looks like a suj-
cide. The problems of Seabrook and Shore-
ham nuclear plants are persuasive demon-
<trations of that commonplace.

Ol Spllls and Garbage

But oti spills. undisposable garbage,
poliuted beaches, and—-above all - steadily
increasing atmosphetic pollution {rom fos-
=it (vel are persuading many political lead-
ers to review their prejudices about nu-
clear energy. Americans who want a
clean, safe and domestically produced en-
ergy source should follow —especially be-
cause all the practical alternatives to nu-
clear power present grave hazards to pub-
Hic safety and health. The perceived risks
of nuclear power are grossly overesti-
mated and usuaily stated without refer-

ence to the bazards of other energy
SOUrces.

There are, however, two major prob-
lemns with the present generation of water-
cooled reactors. The light-water reactors.
or LWRs as they are known to engineers,
used In nearly all the plants In operation or
under construction ia the United States,
place heavy demands on their builders and
operators. The risk they pose to public
safety is an accident involving loss of cool-
ant that could lead to the mehing of fuel
elements and the subsequent release of ra-
dicactivity. The safety systems for these
light-water reactors are extremely compli-
cated. These safety systems require ex-
plicit anticipation of all possible forms of
lailure and they must necessarily rely on
probability analysis. fn a world in which
probability is not widely understood, such
analysis is not reassuting to most of the
public. While these methods lead to mar-

. gins of safety that are quite acceptable.
Americans remain, for the most part.
skeptics.

The second problem is that light-water
reactors. which are custom-made at the

site, cannot be tested in advance 1o ascer-
tain wha! would happen in a true disas-
ter.

It Is possible, however, to design and
build a series of small reactors that could
produce the power of a large plant. These
reactors could survive the {ailure of com-
ponents without fuel damage and without
releasing radioactivity because their fuels
can withstand the maximum temperatures
possible ender the worst of circumstances.
Their design limits the power density of
the reactor core as well as the actual slze
of the core. and exploits natural processes
to remove heat and avert luel damage in
the event of a loss of coolant.

Such “passively safe’ reactors can be
designed to suffer the simultaneous fallure
of all control and cooling systems without
danger (o the public. And their safety can
be demonstrated by an actual lest: a West
German modular reactor has passed such
tests three times.

in Long Island were more like $5.000 to
$6.000, primarily because of loag delays
and extensive redesign during construc-
tion. Operating costs of traditional nuclear
plants are also much higher than those of
modular plants would be, because the
plder type require very large statts— 700
people per plant—to oversee thelr invo
luted safety systems. Modular reaclors
could offer much more safety with staffs
only hall as big.

These new plants will not only be much
cheaper (0 build, but the added bonus of
high efficiency means there will be less
heat to throw away. The plants will be
easler tosite because they cause less dam-
age to the local environment. And, best of
all, they will not do harm to the atmos-
phere.

These new reactors do not eliminate the
waste disposal problem, but thelr ceramic
encapsulated fuel does simplity . A fuel
that can survive unscathed In a reactor

It 15 possible to design and build reactors that could
survive the falure of components without fuel damage
and without releasmg radioactsunty.

One of the most advanced of these mod-
ular reactors is under study at the Massa-
cusetts Institute of Technology. It is based
on the West German reactor that has dem-
onstrated Its safety, but adds several tech-
nologies in which the U.S. stil}l has a com-
petitive industrial edge. The hot gas that
leaves the reactor is esed directly tospina
turbine (based on aerospace designs).
which, in turn, drives a small. very high
speed generator (based on power elec-
tronics). This combination resuits tn a
power generaling system that is substan-
tially smaller and more efficlent than cur-
rent LWR systems. which are based on
steam turbines and low-speed generators.

By virtue of its Inherent or passive
safety features, this small, gas-cooled re-
actor eliminates the complex, active satety
systems needed by carrent LWRS. The gas
turbine eliminates the complex. hard-to-
maintain, steam genetators comumon both
to nuclear plants and ordinary fossil-fired
power plants. The result Is a power plant
that produces electricity not only at lower
cost than nuclear reactors (an easy tar-
get), but that is competitive with the pro-
Jected cost of next-generation ‘‘clean’
coal-fired plants. Power from such coal
generators. the Department of Rnergy cal-
culated in 1386, would cost an average of
5.5 cents per kilowatt hour. Power from
modular reactors can be brought 10 mar-
ket for 4.5 cents per kilowatt hour.

These savings can be realized because
the new plants will be made to a single,
prelicensed design in central factories.
Construction costs are estimated to be less
than 31,000 per Kkilowatt of ejectricity.
Costs per kwe for the Seabrook reactor tn
New Hampshire and the Shoreham project

core during an accident is obviously se-
curely packaged for dispasal under more
benign conditions (aibeit at the cost of a
significant Increase in waste volume).
Many of the problems associated with the
high temperature achieved by the fuel of
the current generation reactors are eliml-
nated and the potentlal for burial in deep
geological sites is enhanced. This same
leature also makes it much more difficult
for the discharged fuel to be processed to
produce unauthorized nuclear weapons.
NUl Operating Risk

Smaller, modular reactors will produce
less energy than present reactors do: 100
to 150 megawatts of electrical power out-
put compared with 1,000 to 1500 mega-
watts, but this difficulty can be overcome,
it necessary, by linking together a number
of small, individual power-producing mod-
ules. Since each madule would be identical
and centrally built, Hoeasing could be
standardized and based om full-scale test-
ing of an actual plant. This is an enormous
advantage. It would allow actual demon-
stration of the reactors’ response to severe
and demanding harards.

With an operating risk that ts virtually
nll and the production of significantly less
radioactivity In the environment than coal
fired electric power plants, second-genera-
tion noeclear poweg could be & major
source ol envirounentally sound energy o
we would only take advantage of It. The
fallure of the government and the nuclear
Industry to provide Jeadership in develop
ing a second generation of power plants
based on these developments has already
cost us dearly

Mr.Gray is prcadc-l of the M15%
setts Institule of Technology
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US Needs Fresh Approach to Nuclear Energy

By Edward Teller

HE nuclear-power indus-
try in the United States is
currently tn & hiatus. The
primary reason for this is rooted
in the {ndustry itself. The nuclear
industry has had the technical ca-
pabllity to make reactors that
can't melt down. But {t has not
done so.
Why has the nuclear industry
nol pushed more vigorously In

the direction of the low power.

density technology that makes
this possible? Mostly because of
the lack of public and institutional
support, and the huge existing
investment in first-generation
reactor technology. There has
also been concern that the cost of
meltdown-proof safety character-
istics could not be Justified.
These factors have made the
industry and the government re-
luctant to pursue quantum im.

provements in reactor designs. As.

a result, the world is struggling
with acceptance of 30-year-old
technology and, at the same time,
proceeding along two dangerous
‘paths: excess reliance on Middle
East oll and on currently inexpen-
sive natural gas. -

Like all energy sources
throughout history, flrst-genera-
tion nuclear reactors have had
problems. The most obvious are
those of Three Mile Island and
Chernobyl. There are also the
problems of cost and schedule
caused by systems that are too
big, too complicated, and too
onerous. High operating costs,
aggravated by splraling regula-

tory requirements and the need
for premature replacement of ma-
Jjor systems, such as steam gener-
ators, have undermined public
confidence and nuclear power's
competitiveness. Flnally, there
are concerns about radioactive
wastes with half-lives of thou-
sands of years and nuclear prolif-
eration questions.

In the face of this history and
many justifiable concerms, some
people have suggested we should
simply abandon nuclear power. |
believe it would be shortaighted
and foolish to do so.

‘With the best second-genera-
tion reactor design we have

desige, hellum  reactor tech-
nology, s currently t2ing done by
General Atomics of San Diego.
The first work on the technology
began in Russia in 1949 and sub-
stantia) advances were made in
Germany through the ‘60s, '70s,
and '80s.

Improvements of this kind
should help the public acceptance
of nuclear reactors. Indeed, they
are needed to offset the consump-
tion and emissions of millions of
barrels of lmported oil and bil-
lions of cubic feet of natural gas.

There is another reason why
the world cannot tumn its back on

with the plutonium, it is insuffi-
clent because it only gets the plu-
tordum out of sight. It does not
destroy it. ‘We should not be
happy with any plan in Russia that
leaves plutontfum where it can be
dug up and reconstituted into
weapons. Likewise, the Russians
should not be satisfled with a plan
that does not destroy US pluto-
nium.

And no one should be satisfied
with any plan that does not take
advantage of the huge energy po-
tential of the plutonium, which
can be captured even as the pluto-
nlum is destroyed for all time.

This destruction should not

the ability to address virtu- [N rciy on constant reprocess-

alty all of the concerns

sbout nuclear power. In First-generation reactors have

meltdown-proof .
the power density is low and
the reactor size is such that

avallable to fail « even dur.
ing sn sccident Involving

The tiny high temperature-
tolerant ceramic fuel particles
encapsulate and contain the prod-
ucts of fssion, In case of an
unplanned increase of tempera-
ture, the reactor shuts itself
down,

Siting the reactors under-
ground enhances security and
containment features. These fac-
tors also effectively eliminate the
risk to the public from potential
sabotlage, terrorist activity, or
even overt military attack. Modu-
larizing the reactors and building
them in factories with factory
cost- and quality-controls makes
their cost and schedules pre-
dictable and minimal.

The leading work on one such

reactors, had problems. The best second-
generotion designs can address
there (s not enough heat Virtually all of the concerns about
nuclear power.

complete loss of coolant. [ ENNETENNENG——EE

nuclear power. Hundreds of tons
of uranjium and plutonium exist in
weapons and they are becoming
surplus. The arms agreements,
calling for the destruction of tens
of thousands of nuclesr weapons,
create this sltuation, and an in-
credible opportunity.

The opportunity is to destroy
uranium and plutonjum from the
weapons while providing much-
needed electricity. The best way
to destroy this plutonium is to
burn (fission) it in new, safe melt-
down-proof reactors.

Some people advocate putting
the plutchium In glass logs and
burying it. While this ls a rela-
tively inexpensive way of dealing

Reprinted with permiasion from the Opinion Page of Tha Chriatian Scisnca Monitor ©1994
The Christian Science Publishing Soclety. All rights reserved.

Ing. It should be destroyed
as totally as possible in one
cycle. This is the most decl-
stve way of desling with sur.
plus plutonium. If it is not
dealt with {n such a manner,
this material can fall {nto the
wrong hands.
Growing
requirements, particulariy in
the third world, must also be dealt
with, lest the third worid be rele-
gated to  consuming  huge
amounts of irreplaceable fossil fu-
els, ripping down its forests, or
fighting for resources that are

fundamental to ctvilized progress.

In my opinion the best alterna-
tive, the key to sccomplishing
these essential synergistic objec-
tives, Is completing the develop-
ment of a truly modem, lnher-
ently ‘safe reactor. | belleve the
public would look differently at
reactors that could not melt down
- compared to present reactors,
which cannot be without their
coolant for more than a [ew sec-
onds or minutes. I believe the

world-energy .

public would prefer reactors that
are sited underground and are
less subject to .terrorists and
selsmic events,

1 believe the public would like
to see reactors for the future that
are bullt substantially in factories
with factory cost. and quality-
control. Such reactors would be
more economical than and can
ultimately replace present reac-
tors, which use 650 percent more
nuclear fuel resources, create 50
percent more waste, and exhaust
100 percent more thermal energy
to the environment.

The nuclear-power (ndustry
has made great contributions
worldwide to reduced reliance on
‘Middle East oil and reduced toxic
emissions to the envirorument
The public must be brought to
appreciate this and recognize the
importance of energy to produc-
tvity and ilmproved living stan-
dards.

Even the Club of Rome now
belleves the world is headed for
serious energy problems because
of its reliance on fossil fuels. |
believe we must rally our intellec-
tual and technical resources and
deliver the best nuclear power
possible to ease this problem.

The nuclear Industry’'s current
fixation on reactors that repre-
sent the technical status quo, and
the Department of Energy’'s lack
of support of research and devel-
opment of Inherently safe melit-
down-free reactors is unworthy of
the great American tradition of
creating a befter future through
progress in technology. '

@ Edward Teller is a senior re-

search fellow at the Hoover
Institution in Stanford, Calif.

January 31, 1994
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Executive Summary

The U.S. electric power industry faces major changes over the next two decades.
Initatives to restructure the industry and provide greater competition are proceeding both at
the federal and state levels. Because they can affect all aspects of companies’ provisions of
electricity and other energy services to their customers, these competitive initiatives pose both
challenges and opportunities for the industry. At the same time, electricity and other energy
suppliers face the prospect of a large number of environmental and energy policy initiatives.
The most prominent inidatives relate to concerns about air emissions and global climate
change, but the ininagves involve many other areas such as cooling water intake, waste
disposal, relicensing of nuclear and hydro plants, energy facility siong, and drilling
constraints. . '

These various public policy initiatives could have substanual effects on electricity
costs and prices as well as on the fuels and technologies used to produce electricity. The net
effects of all of these initatives, however, are difficult to predict. Studies tend to focus on one
initiadve at a ime. There have been a few recent reports that integrate assessments of air
quality and climate change policies,' but even these studies do not account for the potential
impacts of the many non-air ininatives.

A. Objective of This Report

The major objective of this report is to provide information on the large number of
potendal polices that might affect electricity generanon over the next two decades. The
report fills an informadon gap because, to our knowledge, no single report considers the full
range of potential policies that might affect the electricity gencraton sector. There are,
however, many uscful studies of individual initiatives. Indeed, the major contribution of this
report is that it amasses all the informadon already developed on these various policy
inidatives into a single docament. To provide a context for these potential changes, the report
also provides a brief overview of the history of electricity generation and fuel use.

B. Historical Information on U.S. Electricity Generation
and Fuel Use :

Electricity generation grew substantially in the twentdeth century, as can be seen in
Figure ES-1. The dramatic growth in electricity use reflects electricity’s inareasing usefulness

1 Prominent recent imegrated studies have been performed by the Electuric Power Research Instirute
(EPRJ 2000) and the U.S. Environmental Protection Agency (U.S. Environmental Prorecrion
Agency 1999a). Both of these studies assess the potennal effects of climate change and air qualiry
policies.

Fueling Electriaty Growth for a Growing Economy 1
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Figure ES-1. U.S. Electricity Generation Growth in the Twentieth Century
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tc households as well as its rising importance in industrial and commercial processes. Indeed,
as many studies indicate, growth in electricity use and reduced electricity prices have
contributed substantially to overall growth in the United States economy. (See, e.g., National
Research Council 1986, Dennison 1985.)

Electricity has been generated by a broad range of fuels that have provided cheap and
reliable power. The electricity generation mix includes coal and nuclear units that provide
baseload power—that is, power that can be supplied throughout the year at low cost—as
well as oil or gas powered units and hydroelectric facilites that provide power in peak
periods. This peak power is more expensive on 2 cost per kilowatt-hour basis but can be
called on at short notice to provide the added power needed on very cold or hot days when
demand is greatest. Figure ES-2 shows the electric fuel mix in the US. over the last half-
century. Approximately 50 percent of generation has been fueled by coal, with nuclear, gas,
hydro, oil, and non-hydro renewable sources accounting for the other S0 percent of fuel use.
This mix has been quite stable over approximately the last 50 years, with nuclear comprising
an increasing share and oil a decreasing share in the last two decades. .

2 Fueling Electriaty Growth for a Grounng Econowry
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Figure ES-2. Electric Generotion Fuel Mix over
Approximately the Last Half-Century
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C. Impact of Policy and Regulatory Initiatives over the
Next Two Decades

Future regulatory and policy initiatives would influence the electricity generation fuel
and technology mix and would affect electricity costs and the overall economy.

I. Impact on Electricity Generotion Fuel Use

Table ES-1 lists the types of energy and environmental policy initatives reviewed in
this report (detailed policies are listed in Chapter INI) and rough indications of their potential
mopacts on use of the various electric generation fuelshtechnologies. A positive sign (+)
indicates that the initiative would positively affect the use of a given foel, while 2 negative
sign (-) indicates a negative impact. The number of signs (ranging from one to three)
indicates the potential importance of the policy to the particular fuel. No entry is provided
when a fuel is not affected or the impacts are generally similar for all fuels.

These rough impact assessments suggest that most fuels would be subject to both
positive and negative influences under these regulatory initiatives. The overall impacts on
cach fuel type can be summarized as follows:

Fueling Electricity Growth for a Growing Economy 3

DOE002-0620

610



Executive Summary

Toble ES- ). Potential Qualitative Impacts of Regulatory Policies on
Electricity Generation Fuels in the Next Two Decades

Natural
Coal Gas

Non-Hydro
Nuclear  Hydro Renewables

AR Quaimy .
NOy -
SO: -——
Mercury -

CLMATE CHANGE - ++ + +

WATER QuALITY
Effluent Guidelines -
Cooling Water - -

Waste Disposar
Solid/Hazardous -
Nuclear C -

ExerGy Poucies
Hydro Relicensing -
Nuclear Relicensing : -
Renewables Policy :
Sinng Generating Plants ) - - - -
Siung Natural Gas Pipelines -
" Drilling Constraints -

A minus sign (-) indicates that the policy would negatively affect the use of the given fuel for

tlectric power within the next two decades. A plus sign (+) indicates that the policy would

positively affect the use of the given fucel for electric power within the next two decades. The
nuwnber of signs provides 2 qualitative indication of the potental magnitude of the impact of
ahernatve policies. Oil is not included as a fuel becawse it is projected to account for less than

1 percent of the fuel mix.

1. Coal—While coal’s low cost and abundance could increase its utilizaton, current
regulatory initiatives generally would decrease coal utilization. The most signifi-

cant initatves are the policies for air emissions and climare change. -

2. Natural gas—Natural gas currently is the fuel of choice for new electricity
generauon and is favored by many regulatory initiatives. Several policies may,
however, limit the rate of narural gas expansion (pipeline siting and drilling
constraints) and the long-term availability of reserves (drilling constraints).

3. Nuclear—Some regulatory initatives (particularly clirate change policy) could
significantly increase nuclear wtilization, while others such as relicensing, and the

4  Fueling Elearicity Growth for & Growing Econormry
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unresolved issue of nudear waste disposal might reduce the generating capacity
available from nuoclear.

4. Hydroelectric—Due to low variable costs, hydroelectric units are anticipated to
rnun at full capacity. However, hydroelecuic relicensing may impose operating
conditons or constraints that reduce generation capacity and limit the periods
over which the units can operate.

5. Non-bydro renewables—Non-hydro renewables are expected to experience some
continued growth and a stable share of the fuel mix under electric power
restructuring. Several regulatory initanves could increase udlization of non-
hydro renewables. These include climate change policies and policies directly
targenng non-hydro renewables.

These qualitative results can be supplemented with quandradve resuhs for some of
the initatves. Figure ES-3 shows the Electric Power Research Insdrote’s (EPRI’s) recent
estimates of the fuel mix impacts of three major regulatory programs (the Kyoto Protocol for
CO,, the NOy SIP Call, and a 50 percent reduction in electric udlity SO, rargers from the
Tide IV level). As noted by EPRL the impacts of Kyoro are particularly sensidve to
assumptions regarding the role of international carbon trading; the EPRI projections assume
* that Annex 1 rading and non-carbon greenhouse gas changes shift the U.S. domestic Kyoro
target for CO, from 7 percent below the 1990 level 1o 9 percent above the 1990 level.

Figure ES-3. Impact of Regulotory Policies on U.S. Electric Generation Fuel Mix
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Fuels in the figure are shown in the same order as the list. Projected impacts are based upon a
domestic Kyoto target of 9 percent above 1990 levels (Annex I trading case), the NO, SIP Call,
" and a 50 percent reduction in electric sector SO, emissions from Title IV limits.

Source: Historical from U.S. Bureaun of Census 1975, U.S. Bureau of Census 1999. Projected from
Electric Power Rescarch Institute 2000.
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These results indicate the potennal for large changes in the mix of fuels used for
electricity generation over the next two decades. Compared to the “business-as-usual”
scenario in 2020, coal would go from about 50 percent 1o around 10 percent, narural gas
would go from about 30 percent to approximately 60 percent, and renewables would go
from about 10 percent to approximately 20 percent (Electric Power Research Insuture 2000).

2. Impact on Electricity Generation Costs and Rotes

These various policy initiatives could have substantial effects on the overall cost and
price of elecuicity. No comprebensive assessments are available for all of the iminaaves,
although this report summarizes results for the individual polices.

Climate change is projected to bave by far the largest impact on clccmcrty rates. The
Kyorto Protocol with Annex I trading is projected to increase 2020 elec=ic rates by about $30
per megawatt-hour (in 1999 dollars), which is almost a 45 percent increase over current
prices. (The impact would be almost twice as great with no international carbon rading and
about one-third as great under complete international carbon trading.)

3. Other Impacts

The cumulative impacts of these regulatory initatives could extend to the economy as
a whole. The various studies reviewed in this report predict thar electricity price increases and
other costs could adversely affect the U.S. economy, leading to short-term increases in
inflacon and decreases m the rate of overall economic growth. Abrupt changes also could
create substannal regional declines in employment in energy-producing areas.

In addition to these cumulative impacts, the piecemeal pature of the policy inidatives
could lead to conflicts. As noted in the recent EPRI report, some of the capital costs incurred
may turn out to be unproductive because of the different uming of the various policies. In
particular, the capital equipment installed to comply with additional NOy and SO,
constraints required in 2003 and 2007 may be scrapped if the plants were redred ro comply
with CO, requirements assumed to begin in the 2008-12 period.

The. potential inconsistency of air gnality and climate change requirements is an
example of a more general issue of inconsistency among these varions potential policies.
Indeed, some predicted changes for a given initiative may not be achievable if other policy
initiatives are undertaken. Constramts on siting of gas pipeline or drilling of natural gas, for
example, could limit the feasible increase in natural gas use, at least within the next two
decades. Thus, the extensive shift to gas-fired generation predicted under climate change
policies may conflict with other policies that are carried out ar the same tme. These
possibilities reflect the disadvantages of a piecemeal approach to energy and environmental
policy that does pot take into account interactions among policy initiatives.

6 Fueling Elearicty Growth for a Growing Econonry
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D Implications

The fact that the regulatory inifiatives summarized in this report could affect
electricity generation fuels and technology—as well as electricity costs, rates, and the overall
economy—does not mean that the initiatves should not be pursued. These resules, however,
do suggest three implications.

First, the potental interactions among this large number of regulatory and policy
initatives suggest the usefulness of taking a broad look at electicity generation and the
factors that influence its future. A piecemeal approach to regulatory policy scems ill suited to
this sitnation.

Second, the substantial costs and impacts of these policies suggest the importance of
detailed policy analyses that would consider the costs and benefits of policy alternatives. It
would be particularly nseful to develop means of achicving policy objectives that avoid
excessive costs and major dislocations of the energy and electric power systems.

Third, the potential for expensive scrapping of control equipment before the end of
its useful life suggests the importance of considering the appropriate timing and not just the
desirable levels of regulatory requirements. It would be vseful to consider whetber temporal
fexdbility could be provided to clectricity generators that would reduce the overall costs
whil¢ maintaining important environmental and energy policy objectives. Greater flexibility
in dming also would provide the tme to develop lower emitting and less expensive
technologies that reduce the costs and overall impacts of achieving desirable policy
objectives. -

Fueling Electricity Grounb for a Growing Economy 7

DOE002-0624

614



Part ] 4+ Introduction

Electriaity use in the United States has grown dramatically in the twentieth century.
This dramatic growth reflects electricity’s vsefulness to households as well as its importance
in industrial and commercial processes. The availability and Jow cost of electric power have
been major contributors to the expansive growth of the American economy in this century.
Elecricity allows factories to be organized in ways that gready enhance manufacturing
productvity and thereby the overall productvity of the economy. Electricity available for
office uses—including the increasingly large number of computer and other information-
processing tasks—contributes to growth in non-manufacruring sectors as well.

Electricity use promises to increase in the next two decades as the economy expands
and as electricity rates are seduced in response to increased competition, partcalarly in
electricity generation. Federal and state efforts to restructure the electricity sector will tend o
encourage the retention and development of low-cost generation sources. At the same time,
electricity generation planners must adjust to the possibility of a large number of environ-
mental and energy policy initadves. Although the most prominent inidatives relate to climate
change and air polludon concerns, there are many other areas of concern, ranging from
waste disposal to cooling water intake regulations, relicensing policies, and energy facility
sing constraints.

A. Obijectives of the Report

The overall purpose of this report is to provide background for discussion of
potential public policies related to the electric power sector. The background provided in this
report consists of two elements:

- 1. Histonical information on electric power generation.

2. Implications of prospective environmental and epergy initiatives for the U.S. fuel
mix, electricity prices, overall costs, and economic impacts.

The second element—the descriptions of potental regulatory policies and their fuel
use and other implicaions—constitutes the bulk of this report. This empbhasis is an artempt
to fill 2 gap in the literarure. Although many studies describe individual regulatory proposals,
we are not aware of any study that considers the full range of potential policies that might
affect the electricity generaton sector? Indeed, the major conwributon of this report is to
present all the information that has been developed on these various policy initiatives in a
single document.

2 Noteworthy partial exceptions are recent studies by the Electric Power Research Instirute (EPR1

" 2000) and the US. Environmental Protection Agency (U.S. Environmental Protection’ Agency
1999a). Both of these studies assess the potential effects of climate change and air qualiry policies.
Even these studies, bowever, do not include the effects of other environmental regulations, such as
water or hazardous waste regulations. :

8  Fucling Electricity Growth for a Growing Econory
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It is important to point out that this report does not provide all of the information
needed to assess public policies in these various areas. For any specific policy initiative, it
would be necessary to evaluate the costs, benefits, and other impacts of the various
alternatives. But, the information presented in this report suggests that an exclusive focus on
one ininative may overlook important interactions among the various policies. It is
important to consider the full range of policies, their timing, and their interactions.

B. Organization of the Report

The report is organized as follows. Chapter 1 provides a brief history of the electric
sector and the foels that have been nsed for power generation. The chapter also summarizes
the competitive initiatives facing the industry. This chapter is relatively brief because these
issues have been dealt with in many previous reports.

Chapter HI constitutes the bulk of the report. This chapter provides information on
the large number of regulatory and policy initiatives that could affect the fuel mix for
elecricity generation in the next two decades. The objective is not to evaluate the merits of
these various regulatory initiatives, but rather to summarize each initiative and to report the
information that has been developed on each injtiative’s likely effects on electricity fuel use,
electricity prices, and other economic impacts.

Chapter IV provides a summary of the impacts of the various initiatives and some
discussion of their implications. These implications include the usefulness of considering
interactions among the initiatives and of developing policy approaches that encourage
- flexible and cost-effective resulrs.

Fueling Electricity Growth for a Growing Economy 9

DOE002-0626

616



Part Il ¢ Background of U.S. Electricity Demand,
Electricity Fuel Use, and Economic Growth

This chapter provides historical background on electricity demand, fuel use, and the
role that electriciry has played in U.S. economic growth.

A. Growth in U.S. Electricity Demand

Figure 1 shows the enormous increase in U.S. elecricity generation over the last
century. This increase reflects growth in the U.S. population as well as changes in per capita
electricity use. Figure 2 shows thar per capita electricity use in the U.S. has risen substantially
over this period. The dramatic growth in electricity use reflects electricity’s usefulness to
houscholds in operating an ipcreasing number of electric appliances as well as electricity’s
importance in industrial and commercial processes.

As many commentators bave Jong noted (e.g., Schurr et al. 1979, Schurr 1990), low
elecuicity prices and reliable supplies are two major factors that have contributed to the large
growth in the U.S. economy in the twengeth century. Electrification allowed processes within
a factory to be arranged in a way that would have been impossible in an earlier era when
factories were powered by prime movers, with shafts and belts carrying mechanical power to
the various operations. Electrification allowed new arrangements that greatly enhanced
* manufacturing productivity and productivity of the entire economy.

Electricity cononues to conuibute to economic growth through its role in the
“information” economy. The U.S. economy is increasingly dependent upon computer- and

Figure I. U.S. Electricity Generation Growth in the Twentieth Century
: ‘ !
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Part I1 + Background on U.S. Electricity Demand, Electniary Fuel Use, and Economic Growth

Figure 2. U.S. Electricity Use per Copita in the Twentieth Century

14,000
12,000

10,000
8,000

6,000
4,000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Year

. Electricity Use per Capita (kWh)

Source: US. Bureau of the Census 1975, U.S. Bureau of the Census 1999.

informanon-processing capabilities. The electronic equipment behind these capabilities
requires electricity. The advancements in informaton technology have led to fundamental
changes in offices and other functions thar are essential to non-manufacruring sectors. It is
these sectors, served by electricity, that are projected to account for much of the future
economic growth in the United States. ’

Several studies have quantified the effects of lower electricity prices on U.S. economic
pesformance. The National Research Council evaluated the effects of electricity prices on the
productvity of the economy, measured as outpat per unit of input.? The study concluded that
Jower electricity prices Jed to increased productivity in 23 of the 35 industries that were
studied (Natonal Research Council 1986).4 Similar results abourt the importance of electric
generation to economic growth have been reported in other studies (e.g., Denison 1985;
Schurr 1990).

B. U.S. Electricity Fuel Use

The hallmark of the U.S. electricity sector has been a broad range of fucls and
technologies used in the generation of electric power, coupled with an efficient transmission
- and distribution system for bringing electricity to the places where it is used. This diversified
fuel mix generally includes coal and nuclear units that provide bascload power—that is,
power that can be supplied throughout the year at low cost—as well as oil- or gas-powered

3 Input includes labor, capital, electricty, non-electrical energy, and materiak.
4 The study also found that lower prices for non-electrical energy increased productiviry in 28 of the
35 industries studied (National Research Council 1986).
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Part I + Background on U.S. Electniary Demand, Elecuicity Fuel Use, and Economic Growth

units and hydroelectric facilities that provide power in the peak penods. This peak power is
more expensive on a cost per kilowart-hour basis, but can be called upon at short notice to
provide the added power needed on very cold or hot days when demand is greatest.

Figure 3 shows the fuel mix for the U.S. electric power sector. Coal 1s the largest
source, accounting for 51 percent of overall electricity produced. Nuclear units account for
the second largest at 20 percent. This is followed by natural gas, 16 percent, and hydropower
and other renewable technologies (e.g., wind and solar), 11 percent. Oil-fired plants account
for the remaining 3 percent of overall electricity production.

Figure 4 shows the long-term tends in the fuel mix. Over the last half century, coal’s
share of generation has fluctnated between 45 and $8 percent. Nuclear has increased its share
substantially in the last two decades, largely at the expense of oil-fired generaton.

C. Projected Electricity Fuel Use under Competition

This section provides background information on electric power restructuring and
competition initiatives and their potennal impact on future electriaty generation.

1. Restructuring and Competition

The electric power sector carrently is undergoing significant restructuring as it moves
froms traditional public utility regulation o greater competition. This trend toward increased
competition is driven by public policy initiatives at the federal and state levels. In the Energy
Policy Act of 1992, the U.S. Congress granted the Federal Energy Regulatory Commission

~"  (FERC) addiuonal powers 1o require electric companies to provide access to their transmis-

Figure 3. Current Electric Generation Fuel Mix
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Part I + Background on U.S. Hlectriaty Demand, Electricity Fuel Use, and Economic Growth

Figure 4. Electric Generation Fuel Mix over Approximately the Last Holf-Century
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sion grids to potential competitors for the sale of electricity in wholesale markers. In 1996,
relying upon these new powers, FERC ordered transmission-owning electric companies to
allow open access to their transmission lines in order to facilitate wholesale electricity
transactions and thus encourage wholesale competition.

The trend toward greater competition was expanded in 1996 to include competition
over consumer (including business) purchases of electricity (“retail competition™), with the
passage of laws in California and New Hampshire. Retail competition allows electricity
consumers to select their suppliers, although the delivery of the electricity to customers
continues to be handled by a regulated local distribution electric utility. As of May 1, 2000,
state electric utility regulators, state legislatures, or both, in 24 states and the District of
Columbia had made the decision to implement retail competition; actions are pending or
ongoing in 10 additional stares (U.S. Department of Energy 2000). Federal bills to promote
retail competition nationwide were introduced in the 106th Congress.

2. Future Outlook

The fuel supply mix is expected to shift over the next two decades as a result of many
factors and influences, some of which are linked to increased compentive pressures to lower
the cost of electricity generation. These factors include improvements in the efficiency of
exisung units, the retirement of high—cost facilities, the development of new low-cost units

Fueling Electricty Growth for a Growing Econorry 13
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Part I 4+ Backgroand on U.S. Hectricity Demand, Electricity Fuel Use, and Economic Growth

(largely combined-cycle natural gas units), changes in regional transmission capacity, future
relative prices for the different fuels and technologies, and the overall growth in electricity
demand.

There are, of course, substantial uncertaintges involved in predicting the furure fuel
supply mix, particularly in light of the novel influences of comperiton:

e Transmission could provide more or fewer opportunitics for inter-regional
transportation of low-cost power depending upon how much capacity is
provided, how rules governing open transmission access are developed, and how
much new transmission can be constructed.

* The relatve costs of generating power with varied technologies could fluctuate
due to differences in relative fuel prices or technological change.

* Successful marketing of “green power” could increase the share of non-hydro
renewable energy.

* Differences in regional economic growth could change the relative importance of
electricity demand in regions of the country, which could alter the overall fuel
mix.

* Overall economic growth could be smaller or larger than predicted.

In additon to these economic and energy market effects, future regulatory initatves
also will influence the electricity fuel mix. Unlike many economic and energy market
influences, these furure regulatory changes are driven by considerations other than minimiz-
ing the cost of providing electridty services. These regulatory initiatives cumulatively could
have significant effects on the relatve cost and availability of different electricity fuel
technologies. The following chapter describes these variouns regulatory initiatives and their
potential impacts on the electricity fuel supply and overall electricity costs.

14 Fueling Electricity Growth for a Growing Econonty
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Part Ill 4 Impact of Regulatory Initiatives on
Electricity Fuel Use

Virtually every energy and regulatory policy could have some effect on the electricity
sector and its generation mix. We focus in this report on regulatory initiatives likely to have
the greatest impact. In particular, this section provides background on the following
regulatory areas®:

* Air quahty;

e Climate change;

* Water quality;

e Waste disposal; and

e Energy policies.

Table 1 lists the policy and regulatory initatives reviewed in this report and their

potential iming. This table indicates the large number of inflvences on the electricity sector
2nd fuel choices over the next two decades. The regulatory issues considered in this chapter

generally have not been decided. The initiatives are in different stages of decision-making and

implementation. Some initatives tepresent inital proposals and others represent regulatory
decisions subject 10 legal review or implementation. o

As noted in Chapter I, the purpose of this report it not to analyze the complex policy
issues involved in these initiatives. We do not consider the costs and benefits of policy
alternatives or evaluate which policies would be superior. Rather, the objective is to describe
how each policy would affect different fuel types and their uses in electricity generation.
Some policies are fuel-neutral—they increase the costs of all generation by approximately the
same amount. In contrast, some policies would have much greater impact on the costs or the
availability of certain fuel types.

The general structure of the discussion is simple and the same in each of the policy
areas. We first include a brief description of the policy area. We then provide information on
the impact of the policy area on electricity fuel types. In some cases, there are studies that
providec quanutative estimates of the impact on fuel mix. In other cases, the analyses are
qualitative. Where possible, we provide an indication of the overall costs of the regulatory
requirernent and the impact o rates in order to allow comparison among policy areas.

5 The policies considered in this report do not include broad initiatives affecting ‘all regulations,
such as the Executive Order on Federal Actions to Address Environmenral Justice in Minority
Populations and Low-Income Populations (Execurive Order 12898), and the Executive Order on
Protecdon of Children from Environmental Health Risks and Safery Risks (Executive Order
13045).
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|\

Toble I. Policies and Regulations Affecting Electric Generution in the

Next Two Decades

Policy Statwus Effective Date
ErecTtric POWER RESTRUCTURING
State Passed/Proposed Vanious
(various states)
Federal Proposed Ongoing
AR QuaLTY
Tide IV Passed 199512002
OTC Budget Program Passed 1999/2001/2003
SIP Call . Promulgated - 2003
New Source Performance Standards Passed - 1999
New Source Review Litigaton/Proposed Reform Ongoing
Revised NAAQS requirements— Promulgated/Remanded 2007
8-hour ozone
SO, )
Title IV Passed 19952000
New Source Review Litgaton/Proposed Reform Ongoing
Revised NAAQS requirements—
PM,; . Promulgated/Remanded 2007
Regional Haze Promulgated Varies by State
Grand Canyon Visibility Under Development 2003
Transport Commission
Mercury
EPA Determination Uncerrain
Forthcoming
Cromate CHANGE
Kyoto Proposed 2008-2012°
Warer QuaLmy -
Effluent Guidelines Passed/Rules under Ongoing
Discussion
- Cooling Water—CWA Section 316(b) Passed/Proposed Rule Ongoing
Waste Disposar
RCRA Phase I1 EPA Determination/ 2000/Uncertain
' Standards Forthcoming
Nuclear Site Determinations Ongoing
Forthcoming
(Contimued)
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Part I 4 Impacr of Regularory Initladves on Electricity Fuel Use

Table I. Policies and Regulations Affecting Electric Generotion in the
Next Two Decades (continued)

Policy Status Effectrve Date
ExerGY Pouces
Hydropower Relicensing Ongoing Facility Specific
Nuclear Relicensing Ongoing Facility Specific
Renewable Policies
State Passed / Proposed Various
{various states)
Federal Passed / Proposed Various
Power Plant Facility Siting Ongoing Ongoing
Narural Gas Facility Siting Ongoing Ongoing
Drilling Constraints ‘
Outer Continental Shelf Executive Order Expires 2012
Moratorium
Drilling Constraints on Rules under Discussion Ongoing
Federal Lands '

A. Air Quality

Air emissions from electic generating facilities have been subject to extensive
regulation for decades. This section considers the additional near-term initiatives that have
been proposed or discussed. The discussion is organized according to the three major
pollutants relevant to power plants: -

1. Nitrogen oxides (NO,) emissions—These emissions affect ambient concentra-
tions of ozone, particulate marter, and nitrogen dioxide (NO,).

2. Sulfur dioxide (SO,)—These emissions affect particulate marter as well as SO,
conccntrations."

3. Mercury—Mcrcury is listed as a hazardous pollutant under Secton 112 of the
Clean Air Act (CAA). '

Potential regulations for other emissions, including carbon monoxide (CO), lead (Pb),

and volatile organic chemicals (VOCs), are not discussed since major changes in these
regulations currently are not under consideration.

I. NOx Controls

Emissions of NOy from electric power plants are regulated under various provisions
of the CAA. As shown in Figure 5, electric ntlities account for approximately 25 percent of
nauonal NOy emissions. Other important sources are vehicle emissions and industrial
processes. This section summarizes the current policy initatives and the likely impact on
electricity fuel mix and costs.
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Part Il 4 Impact of Regulatory Imitiatives on Electriaity Fuel Use

Figure 5. Electric Power Share of NOy Emissions

Source- US. Environmental Protection Agency 1998b.

Several major policies regarding NOy emissions have been developed and proposed
in the 1990s, many of which are responses to the 1990 Clean Air Act Amendments (1990
CAAA). These policies include the following:

Title IV NO, Limits—Requirements of Title IV of the 1990 CAAA that mandate

_specific reductrions in NO, emissions from power plants nationwide.

Ozone Transport Commission (OTC) NO, Budget Program—An agreement by

the 12 states and the District of Columbia in the OTC to develop a cap-and-wade-

program for regional NO emissions.

NO, SIP CaIl——Requu-emcms to cap NO, emissions in ordcr to reduce regional
transport of ozone precursors in the eastern U.S., including requirements for 22
castern states and the District of Columbia to reduce emissions in their State
Implementation Plans (SIP) to address transport (so-called “SIP Call”).¢

New Source Performance Standards (NSPS) and New Source Review (NSR) for |
NO,—Controls on new and modified sources of NO, under the NSR require-

ments and NSPS.

Ozone and Particulate Matter National Ambient " Air Quality Standards o

(NAAQS)—Revisions to NAAQS for ozone and particulate marter, although a
May 14, 1999, U.S. Court of Appeals ruling calls these specific standards, and,
potentally, the NAAQS program into question. This issue is currendy before the
U.S. Supreme Court.

6 Implementanon of the NO, SIP Call rule was stayed by the U.S. Court of Appeals for the District
of Columbia on May 25, 1999. Following a Court of Appeals decision that essentially upheld the
rule, EPA has asked the court to lift the stay. EPA’s request has been challenged.
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Part 11 4 Impacr of Regulatory Inibatives on Electricity Fuel Use

a. Titde IV NOy Program
(1) Policy Overview

Title IV of the 1990 CAAA concerns emissions of two pollutants that are precursors
to acd rain, SO, and NOy. The Title IV requirements place limits on the NOy emissions from
coal-fired electric power plants that, in effect, require installation of various emission control
technologies. A two-stage approach is used that subjects only a portion of facilities ro new
standards in Phase 1, while imposing new standards on virrually all faciliGes in Phase II:

* In Phase I, many Group 1 boilers (two specific types of boilers) are subject to
standards based on low NO, burner technology.

* In Phase I, the rest of Group 1 boilers are subject to slightly more stringent
standards, and Group 2 boilers (other types of boilers) are subject to standards
based on NO, control technologies.

Phase I requirements took effect in 1996 and Phase II requirements took effect in
2000. Units designated as Phase I units may choose “early election™ compliance whereby
they achieve Phase I requirements berween 1997 and 2007, but are grandfathered from
complying with any revised standard untl 2008 (Martineau and Novello 1998).

These requirements were projected to achieve annual emissions reductions of aboot
0.40 million tons per year berween 1996 and 1999 and about 2.06 million tons per year in
2060, the first year of Phase I (U.S. Environmental Protection Agency 1999b). The
reductions represent 6 percent and 32 percent of actual 1995 NOy emissions (6.38 million
tons) for Phase I and Phase I, respectively (U.S Environmental Protection Agency 1998b).

(2) Policy Impact

Title IV NOy standards apply only to coal-fired electric power boilers. Phase |
affected 265 units designated as Phase I NOy units and an additional 275 Phase I units
subject to “early elecion” requirements (U.S. Environmental Protecion Agency 1999c).
There are an addivonal 339 Group 1 boilers in Phase II (i.e., units that did not choose “early
clection” compliance) and 145 Group 2 boilers. As shown in Table 2, the EPA estmates the

Toble 2. Projected Impact of Title IV Clean Air Act NOy Requirements

Arnnual Cost ($million)’ Average Cost ($/MWh)
Phase 1 $267 $0.15
Phase Il $200 $0.10

Average cost estimates arc derived by dividing total costs by estimates of coal-fired generation in
1996 (for Phasc 1) and 2000 (for Phase 1) from the Annual Energy Oudook 1999 (U.S.

Deparunent of Energy 1998a).
*Year of costs not reported.

Source: U.S. Environmental Protrecton Agency 1999¢ and NERA calculations as described above.
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Part 1 4 Impact of Regulatory Insvatives on Electnary Fuel Use

annual cost of Phase 1 1o be $267 million. The additional cost of Phase II is esumarted by the
EPA to be abour $200 million per year. These compliance costs are projected to increase the
cost of producing coal-fired electricity by about $0.25 per megawatti-hour, with $0.15 per
megawatt-hour from Phase I and another $0.10 per megawart-hour from Phase IL

No esumates are available of the impact of these standards on plant atilizaton, so it
is difficult to assess whether the Tite IV requirements have led to a shift in generation to
other fuels. In any event, it would be difficult to separate the effect on fuel use of the Tide IV

NOx requirements from the effect of Title IV SO, requirements.

b. OTC Budget Program
(1) Policy Overview

The 1990 CAAA calls for the formation of the OTC, a regional group that includes
12 Northeast states and the District of Columbia. Many of these jurisdictions have regions
that are in non-attainment for ozone. In 1994, the OTC developed a Memorandum of
Understanding (MOU) signed by the 13 jurisdictions to achieve region-wide emission
reductions in three stages, the first in 1999, the second in 2001, and the third in 2003. These
reductions would be achicved by a cap-and-trade program’ for ozone-season emissions (the
NOyx Budget Program) that was oudined in a “model rule.” This model rule provides the
be:sis for individual rules that each state in the OTC implements (Carlson 1996). Implemen-
tation of this program began in the 1999 ozone season. ’

(2) Policy Impact

Several studies indicate that the implementation of a NOy trading program results in
sigrificant savings over implementation of a NOy cap with no rading (Farrell, Carter, and
Raufer 1999; ICF 1994; ICF 1995). These studies predict that emissions trading has the
potential to reduce the cost of achieving the NOx Budget cap by 33 to 45 percent. ICF
estimates the annual costs of the NO, Budget Program in 2005 to be $179 million assuming
full regional trading and an emission limit of 0.15 pounds per million BTU (ICF 1995).

The studies also project change in fuel utilization as a result of the OTC NOy cap. In
2005, ICF predicts coal use to fall 4.4 percent with no wading and 2.5 percent with full
regional wading (ICF 1995). Nartural gas utilization ‘would increase 6 percent under no
trading and 0.9 percent with full regional wading.

c. NO, SIP Cal
(1) Policy Overview

> Emissions can travel beyond the borders of an individual state. This interstate
wransport of emissions can adversely affect air quality in downwind regions. The CAA

7 A cap-and-trade program imposes 2 cap on the total emissions from relevant sources within a
particular geographic region. Sources are able to comply with their individual caps by reducing
emissions or by purchasing emissions allowances (i.e., the right to emit a ton) from other sources.
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contains several provisions that were revised in the 1990 CAAA 1o address interstate
ransport of emissions.

e Section 110—Each state’s SIP is required to contain provisions that prohibit
. sources from emitting pollutants that contribute significantly to non-attainment
in another state.

* Seaion 126—Downwind states can petition the EPA with scientific evidence
showing that emissions from a major source or group of sources are contributing
significandy to non-arainment downwind. If the petition is granted, the EPA
potentially can prohibit these sources from operating unril they achieve appropri-
ate emissions reductions.

The EPA and some individual states have aempted to use these provisions to force
reductions in upwind states.

In 1995, the EPA established the Ozone Transport Assessment Group (OTAG), a
collaborative process among the 37 eastern-most states. Following OTAG’s final report in
1997, the EPA promulgated regulations in 1999 that require 22 states and the District of
Columbia 1o revise their SIPs to reduce NOy emissions. The so<alled NOy SIP Call includes
W' major components: :

* Individual State NO. Caps—Stare NO, caps (“budgets™) are based upon
emissions targets for individual sources using standard emission facrors and
projected 2007 activity levels (U.S. Environmental Protecion Agency 1998a).
The emission targets for electric power sources are based on an emission factor of
0.15 Ib/mmBru (roughly comparable 10 an 85 percent rednction in emissions for
MOoSt units).

* Cap-and-Trade Program for NO,—The SIP Call allows for a cap-and-trade
program for NO, emissions across all 22 states. Trading would be allowed
among electric power and large industrial boilers, which together account for
about 90 percent of the required emissions (U.S. Environmental Protection
Agency 1998a). '

Afrer having indefinitely suspended implementation of the NOx SIP Call in response
to petitions from cight states affecred by it, the District of Columbia Circuit Court of Appeals
on March 3, 2000, upheld most aspects of the NOx SIP Call (Clean Air Compliance 2000a).?
The EPA asked the Court to end the stay. This request was opposed by several states and

8 During the suspension of the NOy SIP Call, petinons were filed by New York and nine other
Northeastern stares under Section 126 of the CAA. On December 20, 1999, the EPA approved the
Section 126 petitions from Connecticut, Massachusents, New York, and Pennsylvania (U.S.
Environmental Protection Agency 1999). These petitions would require a total reduction of about

510,000 tons of NOy annually from urilities in 12 states and the Disuict of Columbia. The
schedule for states 1o comply with these petitions is currently under review. Despite the upholding
of the NOy SIP Call, states must stll comply with the Section 126 petitions. Compliance with the
NOy SIP Call may, however, be sufficicnt to comply with these petitions.
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other parties, which also petitioned the Court to delay the May 2003 implementation date.
On August 30, the Court extended the SIP Call compliance deadline to May 31, 2004. The
unplications of this decision are unclear given that the Section 126 petitions granted by EPA
still retain the May 2003 date.

(2) Policy Impact

Implementation of the NOy SIP Call would require the electric power industry 1o
reduce emissions by installing various pollution control technologies—such as selective
catalync reducnon (SCR), selective non-catalytic reduction (SNCR), natural gas reburn, or
by reducing the utilization of higher-emiting facilities. These actions would impose
additional costs primarily on coal-fired facilities.” Table 3 shows that esimates of the annual
cost of these actions in three studies range from about $1.6 billion o $2.8 billion per year
The initial investments associated with these actions are projected in one study to be
$13.5 billion (Zinder and Cichanowicz 1998). The increase in the cost of prodocing
elecricity at coal-fired units is about $0.80 to $1.42 per megawarr-hour Figure 6 shows the
EPA’s estimates of the projected impact of the NOy SIP Call on capacity. Combined-cycle
natural gas capacity is projected to increase by 2,200 MW. Coal and gas/oil-fired steam
capacity is projected to decrease.

Table 3. Estimates of the Impact of NOx SIP Call
Change in capacity (MW) in 2007

Total Annuakized  Average Cost Oil/Gas-Fired
Study Cost ($billion) (S MWh) Coal Steam
EPA (1998a) $1.58 $0.80 =113 2,200 =201
EPRI (2000) $1.74 $0.88 NR NR NR
Zinder & Cichanowicz $2.81 $1.42 NR NR ‘NR
(1998)
NR—pot reported.

The EPA does not report impacts on other fuels though they may occur Costs are incremental to
the Tide IV NOy requirements. Average cost estimates were derived by dividing the total ‘cost by
estimates of coal-fired generation in 2005 from the Annual Energy Oudook 1999 (U.S. Departent
of Energy 1998a).

! Costs are in 1999 dollars, adjusted from reported dollars using the GDP deflaror

(U.S. Deparument of Commerce 1999).

9 The EPA estimates that some small fraction of natural gas units would install pollution controls
{U.5. Environmental Protection Agency 1998a).
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Figure 6. Changes in Copacity by Fuel and Technology in 2007
Due to the NO, SIP Coll
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Soxrce: U.S. Environmental Protection Agency 1998a.

d. New Source Review and New Source Performance Standards
(1) Pobicy Overview '

The New Source Review (NSR) program requires that new facilities and facilities
undeitaking modificadons that would lead 10 increased emissions obrain NSR permits. A
source must undergo NSR under the following two conditions:

1. Non-attainment Program—The source must undergo NSR if the source is located
in an area currendy in non-attainment for a pamicular pollutant.

2. Prevention of Significant Deterioration (PSD)—The source must undergo NSR in
an area in artainment if the source emits above a threshold quantity as defined in
the PSD regulations.

NSR requires at minimum that Best Available Contro! Technology (BACT) be applied
for any emissions subject to regulation. :

On November 3, 1999, the U.S. Department of Justice, on behalf of the EPA, filed
suit against seven investor-owned electric companies and the Tennessee Valley Authority
(TVA) (US. Department of Justice 1999). The suits contend: (1) that the investor-owned
electricity companies and TVA undertook modifications to parocular plants thar the EPA
claims trigger NSR; (2) that the companies did not obrain the proper permits and install
pollution control equipment required under NSR. The elecuic companies maintain that these
modifications were a part of “routine maintenance” that can be undertaken without
wriggering NSR (Clean Air Compliance 1999c¢).
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Before- this recent litigation, the EPA in 1992 began a mult-parry process—including
representatives from industry, environmental organizations, states, and the EPA—to revise
the NSR regulations. Several issues being addressed in this process are particularly relevant
to electnc power plants (U.S. Environmental Protecton Agency 1996, Environmental
Reporter 1999, Martineau and Novello 1998). These issues include:

* Modifications to trigger NSR—Under discussion is the approach to measuring the
emissions increases from modifications and the level of increased emissions thar
would trigger NSR.

* Routine repair and replacement—Under discussion are the kinds of routine repair
and capital replacement that would qualify for an exemption from NSR
requirements.

* Volwtary cap om source emissions—Under some proposals (including revisions
proposed by the EPA in 1996), any plants accepting a voluntary cap on emissions
would pot be subject to the NSR process. Thus, unlimited modifications could
occur as long as plant emissions do not exceed the cap (U.S. Envirommental
Protection Agency 1996). )

* Relationship between NSR and existing cap-and-trade programs—There is
concern that NSR not negate the flexibility that cap-and-trade programs provide
for achieving emissions compliance. The NSR process often requires installation

_of BACT, which may preclude compliance flexibility, including allowance pur-
chases, encouraged by cap-and-trade prograrms.

® Netting—The NSR contains a nerting provision thar allows sources to avoid the

NSR process by offserting new emissions with redoctions from other emissions
sources within the same facility. Currently, many facilities avoid the NSR process
by obtaining offsets. Elimination of this provision is under discussion.

In contrast to the NSR program, which requires that sources obmin source-specific
permits; NSPS specify a set of technology standards for all new and significantly modified
sousces. These technology standards are prescribed for particular types of facilities and
sources. While not directly related to the NSR program, these standards create a “foor” for
the case-by-case NSR technology analyses (Martineau and Novello 1998).

In 1999, the EPA published'revisions of the NSPS for NOy emissions from fossil fuel—
based steam generation units (40 CFR part 60 1999). The standard; which is based on a coal-
based unit with SCR technology, applies to all fossil fuel-based generation units regardless of
fuel type nsed by the unit. The form of the standard varies between output-based standards
for new electricity generation umits and input-based standards for existing electricity
generation units and industrial vnits. This revised standard is predicted ro redoce NO,
emissions from new and modified sources by 42 percent from current glevels (US.
Environmenua] Protection Agency 1997b). :
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(2) Policy Impact

NSR and NSPS require new and modified sources of air emissions to install polluton
control equipment. These requirements would add costs to generation facilities burning fossil
fuels or biomass. Such requirements would not apply to nuclear, hydroelectric, and non-
hydro renewables with the exception of biomass. To the degree that these requirements
impose differental costs across different rypes of fadlities, they could affect the generaton
supply mix.

The EPA projects that the revised NSPS NOy standards would result in costs of about
$40 million annually across all affected sectors, based npon the installation of either SCR or
SNCR technologies (U.S. Environmental Protecton Agency 1997b). These controls would
increase the cost of producing steam for new power generation units about 2 percent. The
EPA estimates that the regulations will affect 17 new clectricity generation boilers and 381
new industrial boilers over its first five years (U.S. Environmental Protection Agency 1997b).

e. National Ambient Air Quality Standards—PM,, and 8-hour ozone
(1) Policy Overview

Following passage of the 1970 Clean Air Act, the first National Ambient Air Quality
Standards (NAAQS) for ozone and particulate matter (PM) were set in 1971. Revisions were
made to the ozone standard in 1979 (Martineau and Novello 1998).%° States have the
responsibility to develop SIPs that demonstrate how the ambient standards will be met within
their jorisdictions. '

In 1997, the EPA issued new NAAQS for ozone and PM, although these rules have
not yetr been implemented because of legal challenges. The major changes in the particulate
matter standards are:

* First standard for particlate matter less than 2.5 micrometers—The previous PM
standard was for particles less than 10 micrometers (PM,,). The new PM, ; rule
sets ambient standards for particles less than 2.5 micrometers in addition to the
PM,, standards."

' * PM, standards more stringent than PM,, standards—The greater stringency of
the new PM, ; standards would have two effects. First, many regions would need
to inarease the Jevel of required emissions reductions for combuston sources

beyond the Jevel necessary to achieve the PM, | standards. Second, many regions
not required to undertake reductions under PM, , standards would be required to
undertake reductions under PM,  standards.

10 The EPA is required to perform NAAQS reviews every five years (Martineau and Novello 1998).
11 The new PM,; rule set the average anmual standard for particles less than 2.5 micrometers in
diameter at 15 pg/m® and the average 24-hour standard at 65 pg/m’.
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* Particulate matter standards affect non-PM emissions as well—The new PM,
standard would affect not only direct PM emissions from electric ntlities but also
cmissions of NO,, 50O,, and VOCs. Once emitted into the atmosphere, these
other emissions can be transformed through chemical reactions into PM, ..

The ozone standards also introduced important changes from the earlier standard.
These are:

* New method for measuring ozone levels—The pew ozone standards would
change the method for measuring ambient levels from a one-hour maximum
average 10 an eight-hour maximum average. :

* New concentration levels for ozone—The new method for measuring ozone is
accompanied by revised concentration levels for measuring attainment. Under the
one-hour standard, a region is in arrainment for ozone “when the expected
number of days per calendar year with maximum hourly average concentrations
above 0.12 ppm is equal to or less than one . . .” (57 Federal Register at 13,489
and 13,522). Under the eight-hour standard, a region is out of compliance if the
three-year average of the fourth-highest daily maximum eight-hour average
concentration is greater than 0.085 ppm.

* More stringent ozone requirernents—The net result of the changes in method and -

concentraton ievels is 1o make the ozone standard more stringent. This greater
stringency would require greater emissions redoctions to achieve comphiance.

A ruling by the US. Court of Appeals for the D.C. Circuit, in Washington, D.C., has
¢reated substantial uncertainty over the status of these NAAQS. On May 14, 1999, the D.C.
Circuit ruled in the case of American Trucking Associations, Inc., et al. v. United States
Environmental Protection Agency that the EPA% rationale for setting the ozone and
particulate matter NAAQS under ‘the CAA potennally represents an unconstitutional
delegation of legislative authority and ordered the EPA to develop “intelligible principles™
supporting new standards.” The Supreme Court currently is considering this case.

(2) Policy Impact
Implementation of the new eight-hour ozone NAAQS likely would require additional

emission reductions from the electric power sector in various states. The extent of these
reductions, however, has not been esumated; the regulatory analyses of the new standards
did not address the potential effects on electric power emissions. The incremental costs and
impact of these standards likely would depend on the implementation status of other policies,
soch as the OTC NO, Budger Program, NOy SIP Call, or the Secdon 126 petitions, and the
cffectiveness of these policies at reducing ambient ozone concentrations.

12 The EPA’s ozone rule was remanded for a number of additional reasons, most potably limitadons
to the EPA's ability to enforce new ozone standards based on Subpart 2 of the 1990 CAAA and the
EPA’s failure to examine possible health benefits of ozone (American Trucking Assodiations, Inc.,
et al. v. United States Environmental Protection Agency, 195 E3d 4; D.C. Gic 1995).
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2. SO, Controls

Various provisions of the CAA regulate emissions of SO,. Figure 7 shows that electric
vtlities account for about 67 percent of SO, emissions. This section discusses the various
provisions and recent proposals related to utility SO, emissions.

Scveral major policies regarding SO, emissions have been developed and proposed in
the 1990s, Jargely in response to the 1990 CAAA. These policies include:

~* Tatle VSO, Requirement—Title IV of the 1990 CAAA developed a national cap-
and-wrade program for SO, emissions from power plants.

* NSPS and NSR for SO,—Controls on new sources of SO, under the NSPS and
NSR requirements. '

* Regional Haze Requirements—Requirements to reduce haze at all National Parks
and Wilderness areas, potentally requiring reduction of $O,, a precursor to haze,
in all 50 states.

* S50, NAAQS—While the EPA determined in 1996 that no changes to the corrent
SO, NAAQS were necessary at this tme, environmentalists challenged this
decision. A recent court ruling has remanded the decision back to the EPA for
further dlarificaton.

© FParticulate Marter NAAQS—Revisions in the NAAQS for particulate marter,
although a recent legal action calls these standards into question.

Figure 7. Electric Power Share of SO, Emissions

Mobide

Sowrce: US. Environmental Protection Agency 1998b.
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a. Tide IV SO, Program
(1) Policy Overview

Tide IV of the 1990 CAAA mandates a nationwide cap-and-trade program for SO,
emissions from coal-ired generation onits. The major clements of the program are
summarized below (Ellerman et al. 1997):

* The program targets only the electric power sector, eventually requinng abour a
50 percent reduction in SO, emissions from 1980 emissions levels.

* The program is implemented in two-phases:

— In Phase I, emissions from 263 units were capped at 8.69 million tons in
1995, falling to € million tons in 1999. The eventual number of units capped
in 1995 increased to 445 due to the substitution and compensation provisions
that allowed Phase II units to opt-in early.

— Phase I started in 2000 and expands the affected plants to include virtually
every fossil fuel-based electric generating unit, more than 2,000 units. The
emissions cap is 9.4 million tons unol the year 2010, when it is lowered to
8.95 million tons SO, per ycar.

* The cap is imposed nationzlly, with no regional constraints on emissions trading.

* Allowances are distributed to utilities using a formula based largely on a unirt’s
heat vtilizatgon.??
* Allowances may also be banked for use or trade in furure years.

{2) Policy Impact

Many analyses have examined the impact of the Tide IV SO, Program, partly due ro
its importance as one of the first large-scale cap-and-trade programs. Several recent studies,
which incorporate data on Phase I and the effect of more recent developments on Phase I
implementation, provide insights inta the impact of both phases of the program.

Experience with Phase I indicates that emissions trading can reduce the costs of
achieving emissions targets. A study by the MIT Center for Energy and Environmental Policy
" Research (CEEPR) concludes that emissions trading reduced Phase I costs by 25 to
34 percent (Ellerman et al. 1997)." A study by Resource for the Future (RFF), however,
suggested that the savings from trading were more limited (Carlson et al. 1998). Table 4
shows that even with these cost savings, the Phase I 50, program resulted in estimated
annual compliance costs that ranged from $770 million to $960 million. The average cost per
ton was esumated by CEEPR at $187 to $210 per ton of SO,, which was much higher than

13 There were a pumber of departures from this basic rule, particularly for Phase 1 units (Joskow
and Schmalensee 1997).

14 The CEEPR recently bas estimated that emission trading will reduce the cost of achieving the
Phase II emission reduction goal by about half. See Ellerman et al. 2000.
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Table 4. Costs of Title IV SO, Cap-ond-Trade Progrom for Cool-based Units

Total Anmual Cost ($hillion) Increase in Electricity Cost (S/MWh)
Phase I
MIT? $0.77 $0.44
RFP $0.88-$0.96 $0.50-30.55
Phase 11
EPRJ* $0.89-%$1.10 $0.41-30.53
RFF $1.10 $0.53

! Costs are in 1999 dollars, adjusted from reported dollars using the GDP deflator

(U.S. Deparmment of Commerce 1999). Average cost estimates were derived by dividing rotal costs
by estimates of coal-fired generation in 1996 (for Phase I), and 2010

(for Pbase II), from the Annual Energy Outlook 1999 (U.S. Department of Energy 1998a).

?Esumates are based on 1995 data, the first year of compliance.

? Estimates are based on 1995 and 1996 data, dhe first two years of compliance.

‘Estimates are incremental to Phase I costs. Reported in Smith et al. 1998.

* Does not state whether incremental to or inclusive of Phase I costs.

* Sowrce: Ellerman et al. 1997, Smith ct al. 1998, Carlson et al. 1998, and NERA calculations.

actual markert prices of this period, reflecting the large degree of initial overcompliance (i.c.,
installation of excessive pollution control equipment) (Ellerman et al. 1997).)5 The RFF study
estimates the average marginal cost, weighted by each facility’s gencration, at $180 per ton,
which is also consistent with over-compliance by a large number of facilities (Carlson et al.
1998).

Eectric unlities used a variety of means 1o comply with Phase I of the SO, trading
program, including fuel switching or blending, 53 percent, allowance purchases, 27 percent,
and installation of pollution control technology, 16 percent (U.S. Department of Energy
1997). Seven affected facilities, representing 1,342 megawatts or 1.5 percent of total affected
capaciry, have closed, althongh other factors played a large role in the closure decisions.

Phase 11 will impose additional compliance costs, although the costs will be delayed
doc to the large quantty of banked allowances created during Phase 1. These banked
allowances are expected to delay the full imposition of the Pbase II cap until 2007 to 2010
(Smith et al. 1998). As shown in Table 4, once the banked allowances are used, the
incremental costs of Phase II are estimated to range from $0.89 to $1.10 billion per year in
2010." Due w0 a variety of factors, such as a reduction in the cost of fluidized gas

15 The mitial overcompliance was due 1o a variety of factors that led firms to expect higher SO,
allowance prices than acrually occurred. Dedisions 10 invest in expensive scrubbers were made
based upon these relatively high SO, prices. See Ellerman et al. 1997, and Bohi and Burmraw 1997.

16 The Electric Power Research Instinute (as referenced in Smith, Platt, and Ellerman 1998) estimates
thar lower coal vtlization, possibly due to “major new regularions,” might cause incremental
costs to fall as low as $0.39 billion ($1997).
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desulfurization (FGD) technology and greater access to low-sulfur coal, these costs are
substanually lower than initial estimates produced before the implementation of Phase I.
Average costs are estimated to be about $200 per ton, while marginal costs are estimated to
range from $276 to $498 per ton.’” These costs are higher than the current allowance prices,
which are less than $150 per ton.

The SO, cap-and-trade program increases the cost of generating electricity from coal-
fired units. As shown in Table 4, Phase I has increased the cost of electricity from coal-fired
units berween $0.44 and $0.55 per megawartt-hour Phase 11 is estimated to increase costs
between $0.41 and $0.53 per megawatt-hour

b. New Source Review and New Source Performance Standards
(1) Policy Overview

As described above, all new power plants or existing power plants making substantial
modifications are required to undergo a NSR permitting process or comply with NSPS; the
specific requirement depends on the location and quantity of emissions generated. The NSPS
require that sources install BACT ro control SO, emissions (Martineau and Novello 1998).

As noted above, the EPA is in the process of revising the 'NSR process and has filed suit

agairst seven investor-owned electric companies and the TVA alleging NSR violations.

(2) Policy Impact

NSR and NSPS require new and modified sources of air emissions to install pollution
control equipment. These requirements would add costs to generation facilities burning fossil
fuels or biomass. Such requirements would not apply o nuclear, hydroelectric, and non-
hydro renewables, with the exception of biomass generation. To the degree that such
requirements impose differential costs across different types of facilities, they may affect the
mix for power generation.

c. National Ambient Air Quality Standards—SO, and PM,
(1) Policy Overview A

As poted above, the CAA requires the EPA to set a NAAQS for SO,. The NAAQS for
SO, was last revised in 1978. Although the EPA in May 1996 determined that there is no
need to revise the SO, standard, environmentalists challenged this decision. In January 1998,
the D.C. Circuit remanded the EPA's decision that no new SO, NAAQS was needed to the
EPA for clarification (American Lung Association et al. v. United States Environmental
Protection Agency, 96-1255 (D.C. Cit, decided, January 30, 1998)).

The NAAQS for particulate manter also affects requirements for reductions in 50,
emissions, since SO, can be transformed into particulate matter through - atmospheric

17 This range reflects variation in a limited number of parameters. Incorporation of other
uncertaintics could raise costs to about $600 per ron (Smith, Plart, and Ellerman 1998).
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reactions. The 1997 revisions to the particulate marter standard coald lead to additional
reductzons 1n SO, emissions, due to a need to comply with new standards for partculate
matter smaller than 2.5 micrometers. As noted earlier, legal actions put the new PM,,
standard in doubt

{2) Policy Impact

The potential PM, ; standards may require significant reductions in SO, emissions in
many regions. The EPA has not stated whether nadonal federal programs would be
implemented as part of 2 compliance program. With respect to the electric power sector, the
EPA appears to prefer a further tughtening of the Tide IV SO, cap (U.S. Environmental
Protection Agency 1997c, U.S. Environmenmal Protecton Agency 199%a). The EPA has not
announced the quantity of additional SO; emissions reductions that would be sought if the
SO, cap were further tngbtened, but it has suggested that additional reductions of 45 10
70 perceat below the Ticle IV Phase II cap would be likely (U.S. Environmental Protection
Agency 1997c, U.S. Environmental Protecdon Agency 1999a). The EPA’s 1997 Regulatory
Impact Assessment (RIA) for the PM, standard assumes a 60 percent reducton in SO,
emissions relative to current Tide IV programs. This reducton implies a rarget of
3.58 million metric tons of SO,, compared to a2 9.4 million metric ton cap under Tite IV
(US. Environmenual Protecuon Agency 1997c¢). A more recent EPA analysis considers four
SO, reductions scenarios ranging from 57 to 71 percent; these scenarios imply 2007 targets
of 42 million tons and 2.8 million metric tons, respectvely (U.S. Environmental Protecnon
Agency 1999a). Actual emissions in the year that caps are tightened may exceed emission
caps due to banking of allowances.

Several studies have analyzed the impacts of further tightening the SO, cap, including
two studies by the EPA and a study by the Electnic Power Research Institute (U.S.
Environmental Protection Agency 1997¢, U.S. Environmental Protection Agency 1999a,
Electric Power Research Instrute 2000). These studies, which examine a range of possible
reductions, provide some perspective on the possible impact from additional SO, reductions.
Table 5 reports esumates of the annualized cost and cost per kilowatt-hour for attaining the
SOy rargets analyzed in these studies. The incremental costs of additional reductions beyond
Phase II requirements are estimated to be between $2.2 and $3.4 billion annually depending
on the emission target, which ranges from 2.8 million metric tons to 4.5 million meuic tons.
The EPRI results suggest that costs would be somewhat higher than those reported by the

EPA.

Table 5 also reports estimates from the Reason Public Policy Institute (RPPI) of the
combined costs ro the electric power sectof of revised ozone and PM, ; standards (Smith et al.
1997). This study estimates the full additional cost to uvtlities of achieving compliance in all
regions 1o be $20.4 billion annually. Since this cost esumate is incremental to the NO, SIP
Call, it is likely that the majority of these costs are atmbutable to the PM,  rather than the
ozone standards. Resulrs from the RPPI study differ from the EPA and EPRI studies because
the RPPI study is based on reductions necessary to achieve compliance in all regions. In
contrast, the EPA and EPRI studies only examine a tightening of the SO, cap, which may not
be adequate 1o achieve full compliance in all regions (U.S. Environmental Protection Agency
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Table 5. Estimates of the Impact of Additionol SO, Reductions

Impacts in 2010
Coal Natural Gas
Total
Anrual Aromual  Average Generation
Emissions Cap® Cost Cost  Capadty (billion Capaaty Generation

Study {million mtons) ($billion) (SIMWEPS (GW) kWh) (GW) (billion kWh)
EPA (1999)

Low 2.8 (in 2007) $3.4 $1.65 -3 -85 7 84

High 4.2 (in 2007) 822 $1.06 -2 —47 4 46
EPA (1997)* 52 (in 2005) $32 $1.53 NR NR NR NR
EPRI (2000) 4.5 (in 2007) $2.5 $121 NR NR NR NR
RPP1/ DFI* NR $204 $9.90 NR NR NR NR
NR—not reported.

' Actual cmissions at the date when the cap is tightened further may exceed emissions caps due to
banking of allowances.

* Costs ate in 1999 dollars, adjusted from reporred dollars using the GDP deflator

{U.S. Department of Commerce 1999). .

? Average cost estimates were derived by dividing the total costs by estimates of coal-fired
gencration in 2010 from the Annual Energy Outlook 1999 (U.S. Department of Encrgy 1998a).
*The SO, wading cap is for a scenario that achicves partial atainment with the PM, ; standards.
There are 30 potential nos-attainment counties.

?Includes the costs of reducing NOx as well as SO, emissions to comply fully with both revised
ozone and PM,, standards. Since the costs of reducing NOy under the SIP Call are not inchided,
these estimated costs likely are armributable to SO, reductions.

Source: U.S. Environmental Protection Agency 1999a, US. Environmental Protection Agency
1997b, Hectric Power Research Institute 2000, Smith et al. 1997, and NERA cakulations.

1997¢c, U.S. Environmental Protection Agency 1999a, Electric Power Research Insttute
2000).

The 1999 EPA study also reports the impact of reductions in the SO; cap on the
electricity fuel mix. The EPA reports that additional SO, reductions would be achieved
primarily through installation of FGD control technology and fuel switching, with reladvely
limited increases in natural gas combined-cycle technology. As shown in Figure 8, the EPA
predicts that combined-cycle natural gas capacity in 2010 would increase by 7 gigawatts
under the 2.8 million metric ton target, 2 6 percent increase in natural gas capaaity. Coal
capacity would decrease by 3 gigawatts, a1 percent decrease in capacity. Predicted changes
in generation are larger, reflecting increased utilization of existing gas-fired units and
decreased utilizaton of coal-fired units. As shown in Figure 9, coal-fired generation is
predicted to decrease by 85 billion kilowatr-hours, a 4 percent decrease, and gas-fired
generadon would increase by 84 billion kilowan-hours, an 11 percent increase.
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Figure 8. Changes in Coal and Naturol Gas Copacity in 2010 Due to
Additional SO, Reductions beyond Title IY SO, Requirements

Low EPA

Capacity (GW)

J.ow EPA corresponds to an SO, cap of 2.8 million metric tons, and High EPA corresponds to an
SO, cap of 4.2 million metric tons. :
Source: U.S. Environmental Protection Agency 1999a.

-ﬁgun: 9. Changes in Coal and Natural.Gas Generation in 2010 Due to
Additional SO, Reductions beyond Title IV SO, Requirements

HIGhEPA

Low EPA

-100 75 -50 -2 0 25 50 75 100
Generation (bilion kWh)

Low EPA corresponds to an SO, cap of 2.8 million metric tons, and High EPA corresponds to an
SO, cap of 4.2 million metric tons.

Sowurce: U.S. Environmental Protecuon Agency 1999a.
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In summary, further reducing SO, emissions to achieve compliance with 2 PM,
NAAQS would result in substantial additional costs. Estimates of these additional costs
range from $2.2 billion to $3.4 billion depending upon the national SO, emission target and
when it would be implemented. These cost estimates, however, assume that reductions by
electric unlides are limited to a farther ughtening of the nadonal cap. Costs could be
substaptially greater if further electric power SO, reductions were sought ro comply with the
revised NAAQS for particulate martter in all Jocations.

d. Regional Haze
(1) Policy Ovearview

The 1977 amendments to the CAA established a national goal to eliminate existing
(and prevent future) visibility problems in 156 National Parks and Wilderness areas (called
Class 1 areas), due to homan sources of emissions. Visibility problems are due to regional
baze, which is created by various pollutants, including particulate matter, sulfates, and
nitrates. In 1980, the EPA promulgated rules that wounld require emission reductions if
visibility problems were reasonably auributable to a single emission source. In July 1999, the
EPA published a final rule that would require reductions if visibility problems in Class 1 areas
were caused by groups of facihties (64 Federal Register 35,715 1999). This rule has been
challenged in the D.C. Circuit by several industries. Implications of this ruling include:

* Incorporation of regional haze into SIPs—This rule would require states to
incorporate actioas 1o reduce regional haze into their SIPs.

® All states affected—Because the Class 1 sites are distributed across the country
and many of the targeted pollutants are wansported regionally, all 50 states are
required to develop long-term plans to meet “reasonable progress goals.”

* Targets not defined—Thbe EPA specificd that SIPs must achieve “reasonable
progress goals,” though they did not specify what these progress goals should
be.'®

® Best Available Retrofit Technology (BART) requirements—The haze rule does
~ requure states ro identify BART for op to 26 different types of emissions sources
placed into operation berween 1962 and 1977. The rule does allow flexibility in
BART requirements if states propose alternative measures, such as an emissions
trading program, that achieve more progress than source-by-soorce BART
conmols.

18 A goal of one decaview visibility improvement per decade was included in the proposed version of
the rule. Natonal progress goals were not specified in the final version because of the variation in
improvements necessary to meet the Jong-run goal of achieving background levels of visibility
impairment within 60 years.

34 Fueling Electricity Growth for a Growing Economy

DOED02-0651

641



Part I + Impact of Regulatory Initiatives on Electriciry Fuoel Use

* Regional planning efforts—The EPA is encouraging regional planning efforts to
address wvisibility impairment at the Class 1 areas since many sites receive
emissions from more than one state.

The regulauons include specific provisions allowing states in the Grand Canyon
Visibility Transport Commission (GCVTC) to meet regional haze SIP planning requirements
based on recommendations of the GCVTC.” Drawing upon these recommendations, the
Western Regional Air Partership is currently developing a regional SO, reduction plan that
would phase-in emissions targets from 2003 to 2018. Several proposals are currently under
consideration (Western Regional Air Partership 2000). These proposals include a ‘cap-and-
trade program for stationary source emissions, with proposed emission caps ranging from
373,000 to 635,000 tons of SO, annually.

(2) Policy Impact

The impact of regional haze regulations will depend on how individua) states
implement their SIPs, the degree of regional coordination, and the levels of improvement in
visibility sought. The EPA’s Regulatory Impact Assessment (R1A) projects that the costs may
range from $0.9 billion to $5.5 billion annually (updated to 1999 dollars), depending upon
the magnitude of visibility improvements sought and the deadline by which such improve-
ments must be achieved (U.S. Esvironmental Protection Agency 1997). These costs are
incremental to the costs of the proposed NAAQS for eight-hour ozone and PM, ;. The costs
to the electric power sector, however, are not provided in the RIA. One study projects that the
costs of one deciview?® of improved visibility for the West alone would be about $5 billion
annually, and thart the costs of subsequent decaview improvements would be substannally
larger (Smith 1997).2 '

Haze regulations are likely to have the largest impact on sources in locatons upwind
from affected Natonal Parks and Wildemess areas and those producing the most significant
emissions. Western states are likely to incur higher costs than eastern states (Smith 1997).
Since SO, emissions are among the most significant precursors to regional haze, stationary
fossil fuel sources, particularly coal-fired power generation units, are likely to be among the
most affected sources.

3.  Mercury Controls

Section 112 of the CAA requires the EPA to set standards for hazardous air pollutants
(HAPs). These standards are called National Emissions Standards for Hazardous Air
Pollutants (NESHAP). The EPA currently is considering establishing a NESHAP or compa-
rable regulatory program for mercury emissions from electric utility power plants. Electric

19 These states include Arizona, California, Colorado, Idaho, Nevada, New Mexico, Oregon, Utah,
and Wyoming. '

20 A deciview is a visibility scale that expresses uniform changes in haziness across the range of
visibility conditons, from pristine 10 extremely hazy (40 CFR 35714 1993).

21 The ycar of this cost estimate is not specified. '
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utlities account for about 30 percent of national, anthropogenic mercury emissions, as
shown in Figure 10.

a. Policy Overview

Section 112 of the 1990 CAAA conmains several provisions related to emissions of
mercury from electric wtility power plants (Center for Clean Air Policy 1998):

*  Maximumn Achievable Control Technology (MACT)—Electric power plants emit
a number of HAPs, induding mercury. The MACT program is one of the
regulatory options available to the EPA under Section 112 to address sources that
emit HAPs. 2

* The Great Waters Program—The EPA may require additional controls on sources
that emit HAPs in levels that endanger human bealth and the environment in the
Great Waters area, which include the largest inland lakes and coastal areas.

» Utility HAPs Report—Section 112(n)(1)(a) requires the EPA 1o submit a report to
Congress on threats to public health that stem from the release of HAPs from
electric utilities. The 1990 CAAA also gave the EPA the aathority 1o regulare
electric unlity HAP emissions if the Agency deems it necessary.

The Unlity HAPs Report was released in February 1998, finding that “on balance,
mercury from coal-fired uulities is the hazardous air pollutant of greatest public health
concern,” although the extent of exposure due to power plants is uncertain (U.S. Environ-
mental Protection Agency 1998d). The report notes that the “EPA has not been able to
idenufy any currendy demonstrated, feasible, and commercially available technology for

Figure 10. Electric Power Share of Anthropogenic Mcrcufy Emissions

»%

Source: US. Environmenta] Protection Agency 2000b.

22 Sources within a controlled industry category that emit at least 10 tons per year of one HAP or
25 rons per year of two or more HAPs must comply with MACT requirements.
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reducing various chemical forms of mercury emission from coal-fired unlites™ (US.
Environmental Protection Agency 1998d).

The National Academy of Sciences (NAS), as mandated by Congress, issued a report
in July 2000, indicating that the risk of adverse health effects from exposure to mercury is
low for the majority of the American public. The NAS report suggested that addigonal
research is necessary to identfy and reduce possible risks among sensitive population groups.

After considering the findings of the Urility HAP Report and the NAS study, the EPA
recently made a regulatory determination for mercury (U.S. Environmental Protection
Agency 2000b) in which the agency decided to move forward with the development of a
proposed rule. A proposal is expected by December 2003, with a final rule issued about one
year later. The EPA is currenty reviewing preliminary data from the Mercury Emissions
Information Collecion Effort, which is focusing on emissions from 84 coal-based electric
units and the mercury content in coal burned at over 1,000 units (Clean Air Compliance
Review 1999a). :

b. Policy Impact

A NESHAP for mercury would target predominantly coal-fired electric power units
(Center for Clean Air Policy 1998, U.S. Environmental Protection Agency 1998¢).2 Although
many control options exist for reducing mercury emissions, there is limited information on
the cost and effectiveness of these options when used on coal-fired units. A report by zhe
Center for Clean Air Policy {(CCAP) reports costs for six approaches. Aside from coal
switching, all esimates are greater than $33,000 per pound of mercury (Center for Clean Air
Policy 1998).2* The EPA has produced two studies on the costs of mercury control at coal-
fired units. Its first report estimated that 90 percent mercury reduction could be achieved at
an average cost of $67,000 to $70,000 per pound (U.S. Environmental Protection Agency
1997a). A recent report produced revised estimates of $28,000 to $34,000 per pound (U.S.
Environmental Protection Agency 1999a). In comparison, sectors already subject to MACT
typically achieve emissions reductions for less than $5,000 per pound (Center for Clean Air
Policy 1998). .

Table 6 provides summaries of the estimated costs of achieving a 90 percent reduction
in electric power mercury emissions. Estimated annualized costs of implementing mercury
MACT range from approximately $1.83 billion to $6.08 billion per year. The high esumates
are based on the EPA’s initial examination of a reduction in mercury emissions (U.S.
Environmental Protection Agency 1997a), and the low estimates are from the EPA’s most
recent analysis (U.S. Environmental Protection Agency 1999a). Implementation of emissions

23 The EPA's Regulatory Determination suggests the agency also would regulate oil-fired units.
However, coal-fired generation sepresents 99 pexcent of mercury emissions from elecuric power
boikers (U.S. Environmental Protection Agency 2000b).

24 Coal swirtching costs vary widely depending on the type of coal used. The potennal of coal
swirching will depend on available quantities of coal with low mercury content.
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Toble 6. Impact of a Policy to Reduce Mercury from Coakfired Facilities
Coal Impact Narural Gas Impact

Total Average Generation Generation
Armual Cost Cost Capacity (billion Capactry (billion
($billion) (SIMWhj12 (GW) kW) (GW) kWh)
Mercury MACT  $1.83-$6.08 $0.88-32.95 0 -15 0 15
Mercury Trading $1.40-$2.04  $0.68-$0.99 0 -41 0 40

Policies achieve a 90 percent reduction in coal-fired mercury emissions.

' Costs are in 1999 dollars, adjusted from reported dollars nsing the GDP deflstor (U.S. Departnent
of Commerce 1999).

? Average cost estimates were derived by dividing total costs by estimates of coal-fired generaton in
2010 from the Annual Energy Oudook 1999 (US. Department of Energy 1998a).

Source: U.S. Environmental Prowection Agency 1997a, U.S. Environmental Protection Agency
1999a, and NERA calculavons.

tading is projected to lower costs to berween $1.40 billion and $2.04 billion (U.S.
Environmental Protection Agency 1999a), although it is important 1o note that development
of a MACT program to address mercury emissions likely would prohibit meaningful rading.
These Jarter estimates assnme implementaton of the NOy SIP Call, which may partially
account for the reduction in costs from previous EPA estimates.

Impiementation of controls on electric utility mercury emissions could lead to shifts
in foel utilization. Table 6 shows that the EPA predicts that implemnentation of a MACT for
mercury would not result in any changes in capacity for either coal or natural gas units but
would lead to shifts in generation. Figure 11 shows the predicted changes in generation in
2010. The EPA projects that the mercury MACT would decrease coal-fired generation by
15 billion kilowatt-hours and increase natural gas generation by an equivalent amount (U.S.
Environmental Protection Agency 1999a). Implementation of a cap-and-trade program is
projected to lead to greater shifts in generation, with coal-fired generation decreasing by
41 billion kilowat-hours and gas-fired generation increasing by approximately the same
amount. Predicted changes in other electricity sources, such as nuclear or renewable power,
are pot reported.

The impact of mercury controls on fuel use appears 10 be related to the policies for
other emissions, norably SO, and CO,. When a 50 percent SO, reduction is implemented
along with mercury MACT, coal generation is projected to fall by 25 billion kilowartr-hours
rather than 15 billion kilowan-hours for the mercury MACT alone (U.S. Environmental
Protection Agency 1999a). In contrast, when carbon reductions are also required, the
projected reduction in coal generation from mercury MACT is only 1 billion kilowatr-hours
{US. Environmental Protection Agency 1990a).
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Figure 11. Chonges in Coal and Notural Gas Generation in 2010 Due to
Mercury Policies
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Source: U.S. Environmental Protection Agency 1999a.

B. Climate Change

Within the past decade, climate change has emerged as a major focus of U.S. and
international environmental policy discussions. Many studies have estimated the economic
mmpacts of the Kyoto Protocol, which would commit the U.S. and other developed nations to
substantial reductions in CO, and other greenhouse gas (GHG) emissions by the 2008-12
rime period.

Kyoto Protocol .

The Kyoto Protocol represents the first international initiative that would create
binding GHG targets.

a." Policy Overview

In December 1997, representatives of the world’s nations gathered in Kyoto, Japan,
vnder the auspices of the Framework Convention on Climare Change. The Third Conference
of the Parties (COP3) produced the Kyoto Protocol. The provisions of the Kyoto Protocol are
sumrmarized as follows:
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* Induswialized natops, the so-called “Annex 1” partes, agreed to reduce their
emissions of six greenhouse gases by about 5 percent, on average, between 2008
and 2012, relatve ro 1990 Jevels. Different national emission targets were set.
The U.S. target is a 7 percent reduction relative to 1990 levels.

* Trading of national emission rights (targets) among Annex I countries is allowed,
as is project-by-project bilateral exchange of credits (joint implementation)
among Annex I countries.

* Anpex] countries can receive credits for reductions accomplished in non-Annex 1
countries (developing countries), using the Clean Development Mechanism
(CDM).

* Banking of emission credits to subsequent periods is allowed, (i.e., between the
2008 1o 2012 compliance period and subsequent periods) but targets for penods
beyond 2012 are not specified.

* Nauonbs are given sovereignty in selecting domestic policy instruments to achieve
the national targets. '

° Provisions are made to include “sinks” (i.e., carbon sequestration) in the
calculation of compliance with targers.
* The Protocol enters into force only when it is ratified by 55 nations, as long as

those countries inchade Annex I countries representing at least S5 percent of 1990
Annex I CO, emissions.

Incernavonal developments are proceeding to complete elements of the Kyoto.

Protocol. In November 1998, during the Fourth Conference of the Parties (COP4) in Buenos
Aires, Argentina, delegates developed a work plan for the following two years, including
schedules for concurrent development of rules for international trading, joint implementa-
ton, and CDM. In October and November of 1999, the Fifth Conference of Parties (COP5)

met in Bonn, Germany, and continued work to develop the rules and procedures to.

implement the Protocol.

Although a total of 83 countries and the European Union have signed the treaty, only
29 countries—all developing nations—have ratified the Protocol. The U.S. has signed the
treaty, but has not committed to ratifying the Kyoto Protocol. In fact, the U.S. Senate, by a
votc of 95-0, is on record that it will not provide its advice and consent to the Protocol
unless: (1) the Protocol also mandates specific commitments to limit or redoce GHG
emissions in the same compliance period by developing countries; (2) the Protocol does no
serious harm to the U.S. economy (U.S. Senate 1997). President Clinton has indicated that he
will not submit the ueaty to the Senate absent these conditions (Tebo 1998). Implementation
of the Kyoto Protocol, therefore, is clearly speculative. Assessing the impacts of the Kyoto
Protocol, however, is useful to illustrate the implications of limits on GHG emissions.
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b. Policy Impact

Virtually every study indicates that implementation of the Kyoto Protocol in the U.S.
could result in a major shift in the electric generation fuel mix. The impact of the Kyoto
Protocol in the US. also depends substantally on the availability (and price) of internatonal
CO, credits. As noted, the Kyoto Protocol allows for several rading mechanisms designed to
reduce the global cost of mecting the targets. As many studies have indicated, the global cost
of meetng Kyoto targets would be substantally reduced if the U.S. and other Annex I
nations could take advantage of relatively cheap emission reductions in developing counmes

 (see, e.g., Weyant and Hill 1999, Toman et al. 1999). With the exception of the CDM,
however, the programs only allow wading among Annex I countries. In addition, as numerous
authors have noted, many hurdles would have to be overcome before full international
trading could be implemented successfully (e.g., Harrison 1997, Kopp et al. 1998).

The Energy Information Administration (EIA) has evaluated the following cases
regarding CO, reductions (U.S. Department of Energy 1998b):

1. Business-As-Usual (BAU)—This provides a benchmark, i.e,, no domestic CO,
targets. Under BAU, CO, emissions are projected to be 33 percent above 1990
levels in 2010 and 43 percent above 1990 levels in 2020.

Full International Trading—This case assumes.that the U.S. domestic target
would be 24 percent above 1990 levels, which implies that the bulk of the
required U.S. reduction would be obtained through international CO, trading.

b2

3. Annex ] Trading—This case assumes a domestic target equal to 9 percent above
1990 lkevels, with Annex | trading being used to obtain the addidonal credits
needed to achieve the Kyoto target.

4. No Trading—This case assumes that the entre US. rarget would have to be
achieved by domesuc CO, reductions. In this case, the domestc CO, target 1s
assumed to be 3 percent below 1990 Jevels. (The remainder of the Kyoro
requirement that U.S. carbon emissions be 7 percent below 1990 levels is assumed
to be achieved by decreases on other GHG emissions and increases in carbon
sinks.)

Figures 12 and 13 report EIA results on the impact of the Kyoto Protocol based upon
the Annex I wading case. As discussed below, the other assumptions regarding international
trading lead to very different results. The two figures show the fuel mix, under BAU and
Kyorto, in 2010 and 2020, respectively.

Figure 14 shows historical trends in fuel mix and fuel mix projections based vpon
implementation of the Kyoto Protocol, combined with NOy and SO, policies, as evaluated by
the Electric Power Research Instrute (Electric Power Research Institute 2000). The results are
similar to the EIA results.

These results indicate that implementaton of the Kyoto requirements in the U.S.—
Under the assumption of Annex | wrading—would lead to dramatic shifts in the electric
power generation fuel mix, particularly by 2020. The shifts include:
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Figure 12. Electric Generotion Fuel Mix in 2010, Business-As-Usual ond Kyoto

Electric Fod Mix
(Percent of XWh)

Business-As-Usual Kyoto

10%

17%

Assumes U.S. domestic CO, target equal to 1990 + 9 percent (Annex 1 Tradipg)i
Sorrce: U.S. Deparunent of Energy 1998b.

Figure ]3. Electric Generation Fuel Mix in 2020, Business-As-Usual and Kyoto

Electric Fuel Mix
(Percent of kWh)

Businesy-As-Usual ' Kyoto

Hydro + Noo-Hy do
Renewab bes

The Kyoto case assumes U.S. domestic CO, target equal to 1990 + 9 percent
(Anoex I Trading).

Source: US. Department of Enesgy 1998b.
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Figure 14. Impact of Regulatory Policies on U.S. Electric Generation Fuel Mix
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Fuels in the figure shown in the same order as the list. Projected impact based on a domestc Kyoto
target of 9 percent above 1990 levels (Annex 1 wading case), the NOy SIP Call, and 2 50 percent
reduction in electric utility SO, targets.

Source: U.S. Bureau of Census 1975, U.S. Bureau of Census 1999, and Electric Power Research
Instirute 2000.

v Coal percentage would decline dramatically—The percentage of generanon
accounted for by coal would decline in 2010 from 50 percent under BAU o
26 percent under Kyoto and in 2020 from 48 percent under BAU 1o 13 percent
under Kyoto.

® Narural gas percentage would increase substantially—The generation percent
accounted for by natural gas would increase in 2010 from 26 percent under BAU
to 45 percent under Kyoto, and in 2020 from 34 percent under BAU w
58 percent under Kyoto.

* Both nuclear and renewable percents would increase, particularly by 2020—By
2020, both nuclear and renewable percents would be higher in the Kyoto case
relative to BAU. Nuclear would go from 8 percent of generation under BAU w
13 percent under Kyoto. Renewables would go from 9 percent under BAU 1o
15 percent under Kyoto.

Note that oil remains a very small percent of the electncity fuel mix under cither BAU
or Kyoto. . : .

Figures 15 and 16 show the effects of different Kyoto international trading
2ssumptions on the fuel mix percentages for 2010 and 2020, respectively, based upon the EIA
analysis. The range is substantial, particularly in 2020:

* The coal percent in 2020 for Kyoto ranges from 3 percent under No Trading to
30 percent under Full International Trading.
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Figure 15. US. EJectric Generation Fuel Mix under Different
Kyoto Trading Cases, 2010

60

W
[~

»
(=]

[~}

N W
(=}

Percenl of Generation

Oil Nuoclear Renewables

[ WBAU_DIm1Trdc (+24%) DAl Trade (+9%) D No Trade (-3%) |

Source: U.S. Department of Energy 1998b.

Figure 16, USS. Electric Generotion Fuel Mix under Different
Kyoto Truding Cases, 2020

70
60

Percent of Genernition

Oil Nuclear Renewables

| mBAU Olnt Trade (+24%) QAT Trade (+9%) ONo Tride (:3%) |

Source: U.S. Department of Energy 1998b.

44 Fueling Electriaty Growth for a Growing Econormy 65 1

DOEO002-0661



Part I 4+ Impact of Regulatory Initiatives on Electricity Fuel Use

* The natural gas percent in 2020 for Kyoto ranges from 60 percent under No
Trading to 47 percenr under Full International Trading.

* The nuclear percent in 2020 for Kyoto ranges from 15 percent under No Trading
to 11 percent under Full Internatonal Trading.

* The renewables percent in 2020 for Kyoto ranges from 20 percent under No
Trading to 11 percent under Full International Trading.

As these results show, full international wading would substannially reduce the
economic impact of the Kyoto Protocol on the U.S. electricity system. As shown in the
Appendix, similar chifts in the electric power fuel mix due to the Kyoto Protocol are
predicted by other studies.

In addidon to inducing large shifts in the electricity generation mix, implementation
of the Kyoto Protocol could lead to substantial increases in electriary costs and rates.

Interactions with other regulatory initiatives may lead to additional costs not accounted for.

by analyses focusing solely on climate change policies. A recent EPRI study, for example,
suggests that the relative ume tables for implementing the NOy SIP Call and Kyoto Protocol
would lead to premature retirement or reduced vtilization of electricity generation units with
NOxy control investments (Electric Power Research Institute 2000). Under the current NO,
SIP Call, NOy pollution control investments would need to be made by 2003. These
nvestments would be made obsolete if the Kyoto Protocol were unplemented—only four to
five years after the NOy SIP Call—because CO, reductions would Jead to collateral
reductions in NOy emissions. Figure 17 shows the electric unit capacity for which emission
control investments are projecred over the peniod 2000 to 2012 as well as the eventual
- utilization of the units over the period 2018 to 2020. The figure also lists the amounts of the
overall investments in NOy and SO, controls for the vanous cases. In the BAU case, most of
the units represented in the $11.6 billion mnvestment in NOy and SO, conwol necessary to
meet NOy SIP Call and Tide IV (Phase II) $O; requirements would still be operating in the
2018 o 2020 period. In contrast, if the SO; and CO, initiatives were put in place, relatively
litle of the $3.0 billion investment in NOy pollution control would be operating in the 2018
to 2020 period. No additional investment in SO, is necessary under the Kyoto targets due to
collateral SO, reductons from CO, policies.

Figure 18 shows EIA estimates of the electricity rate effects of the Kyoto Protocol in
2005, 2010, and 2020. (These results assume Annex | trading, i.e., 2 domestic U.S. CO,
target equal to 9 percent above 1990 level.) Compliance with Kyoto would raise the
electricity price in 2010, for example, by 3.0 cents per kilowatt-hour, from 6.0 cents per
kilowatt-hour 1o 9.0 cents per kilowart-hous, an increase of 50 percent. The rate effects of the
Kyoto Protocol would be substantially different under other assumptions regarding interna-
nonal GHG trading. The EIA estimates that the impact of the Kyoto Protocol on 2020
electricity prices would be 1.7 cents per kilowatt-hour under full international uading, and
3.4 cents per kilowatt-hour under no international trading.
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Figure 17. Amount ond Fate of Emission Control Retrofits for SO, and NO, Cop
Compliance under CO,, SO,, and NO,, Policies and Business-As-Usuol
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Carrent Policy Direction also includes the Kyoto Protocol {U.S. domestic emissions at

1590 + 9 percent levels with Annex 1 wrading), the NO, SIP Call, and 2 50 percent reducton in
SO, from Title IV Phasc H levels. The 2030 Carbon Glide Path™ uses more gradual CO, emission
reductions while maintaining the same cumulative CO,; emissions as the Current Policy Direction.”

Source: Electric Power Rescarch Instture 2000,

The Appendix to this report provides additional information on the impact of the
Kyoto Protocol on the electric utility sector and other economic conditions. The following
areas are discussed:

1. Fuel vilizadon;
2. Energy prices and expenditures;
3. Overall US. economic pérformancc; and

4. Regional economic differences.
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Figure 18. Electricty Prices under Business-As-Usual and the Kyoto Protocol
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C.  Water Quality

'Regulations related to water quality can have substantal impacts on individual
electric power facilities. This section considers the impacts of three water quality programs:

1. Water Quality Standards and Criteria Development and lmplémcntation;
2. Toral Maximum Daily Loads (TMDLs); and
3. Requirements related to Cooling Water Intake Structures (CWIS).

I.  Water Quality Standards, Criteria Development, and Implementation

The Federal Water Pollution Control Act (known as the Clean Water Act) is the
primary means for regulating surface water pollution in the U.S. The Clean Water Act ( CWA)
requires that virrvally all entities obtain a permit before discharging pollutants into navigable
waters from a specific source. The permit program, or National Permit Discharge Elimina-
uon System (NPDES) program regulates discharges of pollutants into surface waters. The
CWA allows states to-manage this program, if approved by EPA. The resuling NPDES
permittng program bases its limits on industry-specific effluent guidelines and the develop-
ment and implementation of water quality standards developed by each state.
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a. Policy Overview

In issuing NPDES permirs, the appropriate regularory authority is required to impose
effluent discharge limitations necessary to ensure state water quality standards are main-
tained. Warer quality standards consist of two parts. First, states must designate certain
bencficial “uses™ for each water body. Second, regulators must develop water quality
“criteria” necessary to protect the benecficial uses. (These criteria’ include maximum
concentrations of water pollutants.) Therefore, water quality standards serve two purposes.
They establish the water goals for a specific waterbody, and they serve as the basis for water
quality-based oeatment controls and strategies beyond the minimum technology-based
levels of weatment.

Since the passage of the CWA, many refinements have been made to the supporting
documentation defining the fundameptal components of water quality criteria. In additon,
amendments to the CWA and regional initiatives have pushed the boundaries of “water
qualiry-based permitting.” They have added significant complexity to issues such as the

limits of analytical methods, definition and measurement methods for conceprs such as -

“toxicity” and “bicaccumulation factor,” and improved knowledge on the fate and transport
of particular pollutants. These refinements bave had the effect of refocusing the permitting

orogram from a technology-based program to a more sophisucated program based on water

quality, a program which could be more difficult to assess and adminjster.

b. Policy Impact

These changes mean that point source dischargers now are faced with more restrictive
effluent limitations in their permits. More pollutants will be addressed, lower limits will be
required, and mechanisms for flexibility in meeting these limits will be reduced. This
increases the cost of compliance, the administrative costs of assuring that compliance, and
the legal costs associated with permit negonations. These increased costs could affect fuel
choice and energy prices and could raise energy supply concerns.

2. Totol Maximum Daily Load Progrom

A major component in future water quality-based permit limitations will be the Toral
Maximum Daily Load (TMDL) program. A TMDL is the amount of 2 pollutant a water
body can assimilate and stll maintain applicable standards. To ensure that water quality
standards are attained, TMDLs can resolt in effluent standards that are more stringent than
technology-based standards for specific individual sources, categories of point sources, or
non-point sources. TMDLs must be developed for all individual pollutants thar may
adversely affect the arrainment of water quality standards.

a.  Policy Overview

The TMDL process is mandated by the CWA ro address situations involving water
bodies that do not currentdy meet applicable water quality standards. The CWA creates 2
mechanism for the review of water quality limited water bodies to determine whether more
stringent permit conditions may be required. The TMDL process establishes a link between
individual warer, body water quality assessments and water quality-based permit actions.
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The EPA bas recently revised the current regulatory requirements for establishing
TMDLs under the Clean Warter Act. The rule is effective in October 2001. The new rule
modifies and expands the requirements for the development and implementation of a TMDL.
The revisions detail the required elements of TMDL plans, including allocations of
wasteloads 1o all point and non-point load sources. More stringent TMDLs could potenually
affect all sources, including electric generation facilities located on or near impaired
- waterways. There are currently 20,000 impaired water bodies and this number is expected to
double as a result of the new regulation.

b. Policy Impact

The focus on TMDLs may result in more stringent pollutant discharge limits as a
result of water quality-based. permitting. Indeed, contributions from airborne pollurants
must be considered when setting a TMDL. Therefore, more stringent limits on air emissions
may result, particularly for mercury and NOy. There may be limitations on economic growth
on or near impaired waterways as a result of the TMDL program. While it is difficult to
estimate the costs of compliance with permit limitations that may result from TMDLs,
anecdotal evidence for contaminants of concern (e.g., mercury) suggests that compliance
costs for some plants could exceed $100 million.

State warer pollution control administrators have estimated that the average cost of
calculating TMDLs for the current backlog of 40,000 TMDLs is in the range of $13-$23
:niilion per state. It is expected that more than 80,000 TMDLs will need to be calculated as
a result of the recent EPA regulations. :

3. Cooling Water Intake Structure Regulotions

Section 316(b) of the CWA requires that the best technology available (BTA) for
minimizing adverse environmental impacts applies to the location, design, constructon, and
capacity of any cooling water intake structure such as those used by power generavon
facilities. Steam electmc power plants use more water for cooling purposes than any other
industrial use. Power plants use water to cool the steam thatr tumns rurbines to generarte
electrical energy. In 1993, EPA announced its plans to develop new Section 316(b) rules,
Wwhich sparked a debate over the actions that would be necessary. The debare centers around
what necessary or appropriate action is needed to minimize adverse environmental impacts
to affected aquatic populations as a direct result of the cooling water intake structure. In the
end, generation facilities could be faced with requirements o retrofit cosdy technologies
following strict location and design criteria.

a. Policy Overview -

No § 316(b) rules currently exist, although a substantial body of guidance, adminis-
trative precedent, and case law have shaped the implementation of § 316(b) on a case-by-
case basis for the past 25 years. EPA artempted to establish § 316(b) rules in the 1970s. These
rules were challenged on procedural grounds and suspended. Since then, state and federal
permit writers have implemented § 316(b) on a case-by-case basis as a part of permit
renewals.
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EPA is currently in the process of developing § 316(b) regulacions. These renewed
efforts to develop rules were prompred by a consent decree signed by EPA as a result of a
lawsuit filed in 1995 (Cronin v. Browner, 898 F. Supp. 1052, SDN.Y.) by environmental
groups sceking to compel EPA to issue regulations under § 316(b). EPA agreed to a
rulemaking schedule to issue proposed regulations by July 2, 1999 and to promulgate final
§ 316(b) regulations by July 1, 2001. EPA was not able to meet the onginal deadline for filing
proposed § 316(b) regulations, but has extended the deadline (U.S. Environmental Protection
Agency 1999d). In 1999, the EPA filed a motion to bifurcare the rulemaking into two phases,
one addressing new facilities and the other addressing existing facilides. These two phases
would have separate schedules, with final action on both phases to be completed by April 1,
2004. EPA recently promulgated proposed regulations for new facilities (65 Fed. Reg.
45060).

b. Policy Impact

The existing § 316(b) determinations by EPA and authorized state permitting
agencies have required owners of plants with CWISs 1o undertake a vanery of measures,
including changes to intake structures, retrofits of units with closedcycle cooling towers,
mitigation actvites (e.g., fish ladders and wetlands restoraton), and monitoring programs.
The forthcoming EPA § 314(b) guidelines could significantly change the outcomes of furure
determinations if they adopt “onc-size fits all” technology requirements and burdensome
study requirements.

The EPA proposal for new faciliies would establish- national requirements based
primarily on the location of the facility. A major concern among utilities and other owners of
facilities subject to § 316(b) requirements is that the proposed regulations set performance
criteria that can only be met by recirculating cooling systems (i.e., cooling towers). Moreover,
the proposed rule would set a dangerous precedent for existing facilities. Several studies have
estimated the potental national costs of requiring these retrofits (Stone and Webster 1992,
Veil 1993, Veil et al. 1993).”° The costs can be viewed as an upper bound to the potental
costs under §'316(b), because cooling towers are typically one of the most costly alternatives
available to reduce organism losses and may not be suitable as BTA. Nevertheless, it is useful
to document these costs as an indication of the costs that might be incurred and the changes

in fuel mix that might result.

Installation of cooling towers results in two major types of costs. The first type of cost
1elates to the cooling towers themsclves, including the capital cost of installing the retrofit
(which can exceed $500 million in 1999 dollars) and the additional costs of operation and
maiotenance. The second kind of cost results from the losses of encrgy and capacity due to
tarbine back pressure (which makes rurbines operate Jess efficiently) as well as the auxiliary
power requirements of the cooling towers. The size of the power losses range from 1.1 to
4.6 percent of the rated capacity at fossil-fuel units and from 1.0 to 5.8 percent at nuclear
units {Veil er al. 1993).

25 These studics were developed in the context of a proposed legislavve change that would have
removed the variance under Section 316(a) and thus potentally required dosed-cycle cooling.
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Table 7 provides estimates of the potential costs of rerofiming electricity plants with
closed-cycle cooling towers based upon two studies, one by Stone and Webster ( 1992), and
one by Argonne researchers (reported in two documents, Veil et al. 1993, Veil 1993). As of
1993, both studies reported that 189,000 megawans of power from 679 plants had CWIS.
The two studies provide similar overall results for the present value of costs of retrofitting
these 679 plants with closedcycle cooling towers. The overall costs (ranslated into 1999
dollars) are $45.9 billion according to the Stone and Webster study, and between
- $40.4 billion and $54.8 billion according to the Argonne study. The annualized total cost of
these cooling towers over 20 years would be $4.3 to $5.2 billion per year.

A requirement to retrofit plants with closed-cycle cooling towers could have two
types of impacts on the electricity fuel mix:

1. Replacement power for energy/cafaa'ry losses—Energy and capacity penaltes
* from cooling tower operation would require additional generaton from other
plants to replace those losses.

2. Replacement power for premature retirement—Given the potential costs of
adding cooling towers, some facilities are likely to retre rather than install
cooling towers. To the extent this opuon 1s exercised, additional generation
would be required to replace the capaciry lost.

The two studies did not assess fuel mix impacts. (The studies do note the potential
energy/capacity losses involved, as reported in Table 7.) It seems clear, however, that the bulk
cf the facilinies that face porential § 316(b) regularory requirements are large coal-fired and
nuclear uonits. As of 1993, 146,000 megawarts of fossil-fired geoeranon and 43,000

Toble 7. Present Value of Costs of Retrofitting Existing Electric Utility CWIS with
Closed-Cycle Cooling Towers

Replacermert Energy
and Power Cooling Tower
Total Total Total

Lost Lost Energy Capacity Capital Total Total

Energy  Capacity  Cosis Costs Costs oM Cost
' Study (billion kWh) (MW)  (Sbillion) (Sbillion) (S&illion) (Sbillion) ($billion)

. Stone and Webster — 8,842 $i14 $2.5 $30.3 $1.7 $45.9
Argonne 14.7- 3,050~ $13.0- $1.6- $25.9- - $40.4-

23.7 4,940 21.0 6.0 27.8 54.8

Costs are in 1999 dollars, adjusted from reported dollars using the GDP deflator
(U.S. Departument of Commerce 1999).

Source: Stone and Webster 1992; Argonne resuls from Veil er al. 1993 and Veil 1993. .

/

26 Assuming an interest rate of 7 percent.
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megawatts of nuclear generation had CWIS structures, making them potential candidates for
the cooling tower installation requirements. The large majority of potentally affected fossil-
faeled units are coal-fired units.? In contrast, combined<cycle gas units, hydroelectric
facilities, and some renewable technologies (e.g., solar and wind) do not utilize CWI1S, and
would not be affected by a § 316(b) rulemaking.

D. Waste Disposal

Various programs regulate the disposal of wastes from power plants. This secton
considers two major programs:

1. Solid and bazardous waste regulations under the Resource Conservaton and
Recovery Act (RCRA);

2. Nuclear waste regulations established by the Nuclear Regulatory Commission.

I.  Solid and Hazordous Waste Regulations

RCRA requires the EPA to set standards for the handling, shipping, and disposal of
solid and hazardous wastes. These regulations apply to cerrain wastes generated by electric
power facilities. In most cases, the EPA has delegated the authority to implement the waste
reguladons to state regularory authorites.

a. Policy Overview

The primary wastes from electric generation facilities include high-volume wasres—
wastes from the combustion of fossil fuels—and low-volume wastes, such as boiler cleaning
chemicals, boiler blow-down, used oil, and dcgrcasas. Management of these wastes is
prescribed in the RCRA rules, which determine whether wastes must be handled according
to less stringent solid waste regulations or significantly more stringent hazardous waste rules.
All types of electric facilities generate low-volume wastes. Current regulatons allow low-
volume wastes associated with fossil fuel combustion to be weated as non-hazardous wastes
and co-managed with high-volume wastes.

The principal high-volume waste of consequence js ash from coal-fired facilinies.
Regulation of this ash is currently covered by the Bevil Amendment to RCRA, which
exempts high-volume wastes from hazardous waste regulations as long as coal is the primary
fuel burned (ie., more than S0 percent) (58 Federal Register 42466 1993). This exemption i
allows coal-fired units to co-fire with other foels (e.g., tires, contaminated soils, and used oil) :
without the risk that ash would be designated as a hazardous waste.

27 Veil 1993 surveys 20 percent of the potenually affected fossil-fired umits. Of the surveyed unirs,
81 percent were coal units, with the remaining gas, oil, or co-fired gas/oil unpirs.
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On April 25, 2000, the EPA announced that it would not regulate combustion wastes
as hazardous wastes under Subtitle C of RCRA, thus extending the exemption under the
Bevill Amendment (FR 65 32214). The EPA stated thar it might reconsider this determination
based on the evaluation of new scientific information, as it becomes available. At the same
tme, the EPA plans to develop national standards to address combustion wastes from coal-
fired units that are presently either disposed in landfills or surface impoundments or used in
minefill applications under Subtitle D of RCRA (65 Federal Register 32214 and 32231,
respectively). These standards may lead to changes in regulatory requirements for coal
combustion waste management from current state regulations.

b. Policy Impact

With the exception of coal-fired facilities and nuclear facilides, which are addressed
later, waste streams from generation facilities using other types of fuel are relatively similar.
These facilities primarily generate low-volume wastes that, for the most part, are non-
hazardous and can be managed on-site and with methods that do not have to meet more
costly hazardous waste disposal standards. Coal ash is a relatively significant waste stream,
although disposal currently does not have to meet bazardous waste standards under the
recent EPA determination. The cost of disposal of these wastes under the standards to be
developed under Subritle D of RCRA would depend upon the stringency of those standards.
More stringent standards counld impose some constraints and potential additonal costs on
coal-fired facilives.

2. Nuclear Waste

Radioactive waste is a natural product of electricity generation at nuclear power
plants. Numerous regulations exist to ensure that individuals workinog at nuclear plants and
living in proximity to such plants are not exposed to unsafe radioactivity.

a.  Policy Overview

Nuclear power plants produce wastes of varying levels of radioactivity. The Nuclear
Regulatory Commission (NRC) is responsible for all aspects of managing these wastes,
mcluding safe disposal of nuclear waste and proper management during transportation and
storage. Numerous NRC regulations concerning the generation, handling, and disposal of
such wastes have been developed. Other agencies, including the Department of Energy
(DOE) and the Department of Transportation (DOT), also are involved in the nudlear waste
management process. '

Probably the most important and least resolved issue in nuclear waste management is
the siting of nuclear waste disposal facilities. Facilities must be sited for two kinds of waste:

* Low-level waste—This category includes wastes that are relatively low in
radioactivity and have a shorr half-life. These wastes are currently regulated at
the state level, although the NRC develops guidelines to ensure Pproper transport
and storage of these wastes and licenses disposal facilities.
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* High-level waste—This category primarily includes spent fuel rods containing
short-lived fission products and long-lived radionuclides. High-level wastes must
be disposed of in accordance with NRC policies that require higher levels of care
and protection than low-level wastes.

To manage low-level wastes, states have entered into agreements to package and
transport wastes to the two NRC-licensed disposal facilities in the U.S. Although fow-level
wastes generated at nuclear plants have been declining in quantity in the past decade, a
shortage of disposal facilities has caused many plants to store their wastes on-site for longer
than expected (U.S. Nuclear Regulatory Commission 1998, Holt 1956).

The management of high-level nuclear wastes is controlled by the Nuclear Waste
Policy Act (NWPA) of 1982. The NWPA requires the DOE to select and develop a permanent
repository for high-level wastes. The DOE currendy is studying the suitability of Nevada’s
Yucca Mountain as a high-level waste repository. On Auvgust 6, 1999, the DOE issued a draft
Environmental Impact Statement (EIS) that assesses the prospects for developing a perma-
nent repository at Yucca Mountain and the impact of transporting high-leve] wastes to the
repository. It is becoming increasingly anlikely that the Yucca Mountain facility will be able
1o accept wastes by the mandated opening date in 2010 (Holt 1998).

The current status of nudlear waste disposal can be summarized as follows (Hoh
1998):

* Current on-site storage—Unul spent fuel can be shipped to an off-site storage
facility, it is stored on-site in pools of water that are beginning to reach their
maximum storage capacities at many fadlities. Thus, there is a growing need for
the spent fuel to be stored at a permanent or off-site repository.

* Interim storage—As on-site storage has begun to reach capacity, many utilites
have called for the DOE to build an interim storage facility until a permanent one
opens. Development of such a repository in the Skull Valley Reservation is being
considered. .

® Permanens repository—The siting of this facility has been a slow process. After a
long selection process the Yucca Mountain site was chosen, although many still
oppose this choice. The process of testing and developing the Yucca Mountain
site has been slowed by many facrors.

b. Policy Impact

The eventual cost of proper disposal of nuclear wastes will be substantial for most
nuclear facilities. To support the DOE’s curgent sitng cfforts, unlities that own nuclear plants
are required to pay annual fees to the Nuclear Waste Fund. Currently, the fee is equal to one-
tenth of a cent per kilowatt-hour generated by nuclear power. As of the end of the 1995 fiscal
year, the fees and interest totaled approximately $14 billion, although this total is likely ro be
a fraction of the eventual costs (Nuclear Energy Instrure 1999).

Delays in the opening of a final high-level waste repository and shortages in low-Jeve)
waste disposal facilities may impose several costs on utilities that own nuclear units. Access
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to waste disposal sites may become more expensive or unavailable in the furure. On-sire
storage faciliies would need to be expanded, and continued on-site management would
impose additional costs. Siting of interim storage facilides, if developed, also would represent
an additional cost. Extending lives beyond current nuclear retirement dates would Increase
generauon of Jow-level and high-level wastes and thus potentially add to the costs of waste
disposa). These added costs could affect electric utility dedisions to relicense or continue to
operate nuclear power facilities.

E. Energy Policies

This section considers many energy policies, other than restructuring, that are likely
to have substantial effects on electric power fuel use. We consider the following policies in
this category: :

1. Hydro relicensing;

2. Nuclear relicensing;

3. Renewablie energy policies;
4

Power plant siting requirements;

Ln

Natural gas facility siting requirements;
6. Oil and gas drilling constraints.

I.  Hydro Relicensing

Hydropower is the largest source of renewable energy in the US,, with 2 summer
capacity of 77,650 megawarts in 1997 (U.S. Department of Energy 1998a). This 1997 value
represents more than a doubling of the 1960 capaciry of 33,300 megawars. Almost no new
bydroelectric capacity is antcipated in the next several decades because of various factors,
including increased regularory hurdles and expenses, uncertainty over the success of license
approval, and competition from other technologies (U.S. Department of Energy 19982, Hunt
and Hunt 1997).2 Indeed, many existing facilities will need to undergo relicensing over the
next decades in order to continue operation. Failure to relicense these facilides and/or
imposition of operational constraints on power generation as a result of relicensing may
reduce the contribution of hydroelecric power This section focuses on the policies affecting
these relicensing decisions.

a. Policy Overview

The Federal Power Act (FPA) requires virtually all hydroclectric facilities to be
licensed by the Federal Energy Regulatory- Commission (FERC). After the expiration of

28 The Annual Energy Oudook 1999 forecasts hydropower capacity of 78.51 thousand megawans in
2020, only 0.91 thousand megawatts, 1.2 percent, greater than 1997 levels. -
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initial license, which runs for vp to 50 years, the facility must be relicensed in order to
conunve generating power. The process for relicensing existing facilities is essentially the
same as the process for an initial license. Relicensing applications must be submitted five
years in advance of the original license’s expiration date.

The licensing process has undergone substantial changes over the years. The most
recent significant changes occurred with the Electric Consumers Protection Act (ECPA) of
1986, which amended the FPA. These amendments required FERC to do the following:

* Give equal consideration to development {e.g., clecmricity and flood control), and
non-development (e.g., habitar and fish), values;

® Artach conditions to licenses that would mitigate or protect wildlife and fish
populations affected by the facility;

* Base these conditions on recommendations from federal and stare wildlife
agendies, unless FERC determines that they are inconsistent with the law;

* Provide an explanation for rejecting any recommendations;
* Auempt 10 resolve inconsistendies between recommendations.

Cther legislation, such as the Clean Water Act {Section 401) and the Endangered
Species Act, has increased the number of agencies participaning in relicensing decisions.
Recent FERC rules have attempted to address problems and delays caused by the increased
complexity of the licensing process.3

b. Policy Impact

A total of 239 hydro facility licenses will expire between 1997 and 2020 (Hunt and
Hunt 1997), and they must undergo relicensing in order to continue operation. These
facilities have a total capacity of 19,489 MW, about 26 percent of all hydroelectric capacity.”
When original licenses were granted, there were few environmental laws placing require-
ments on facilites. As noted, facilities coming up for relicensing must comply with more
recent environmental laws that impose new constraints on operations. The additional costs
and constraints include the following:

* Environmental Impact Statements—License applications must now include a

detailed EIS, which can be costly to prepare.

29 See U.S. General Accounting Office 1992 for a detailed description of the factors affecting future
bydroelectric capaaty. - '

30 For example, more recent rules combine the pre-filing consultation process and environmental
review process in an effort to reduce the length of time required to complete the relicensing (18
Code of Federal Regulations Parts 4 and 37§ 1997).

31 An additional 2,728 MW of capacity had pending relicense applications as of the 1997 Hunt and
Hount reporr.
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* Environmental mitigation—Renewed licenses may include requirements thar
certain environmental mitigation activities be performed to reduce facility impact.
These activides include installation of fish passage devices, improvements in fish
habitats, stocking of fish species, and other fish protection measures.

° Changes in generation and capacity—The new license may require increases or
decreases in allowable capacity and generanon. Increases may occur because of
improvements in turbine efficiency or because limits originally may have been
determined by local demand rather than facility capaciry. Decreases may occur
due 10 environmental restrictions on when and how much flow the facility must
produce.® These conditions may change borh the aggregate quantity of power
that can be generated and the flexibility to provide power during peak periods.

Passage of the ECPA has increased the level of input from agencies outside of FERC
in relicensing decisions, leading to large numbers of changes in the relicensing process (U.S.
General Accounting Office 1992). The current process of relicensing typically is longer and
more expensive than it was before ECPA, and frequently imposes more operational
constraints on hydroelectric units. From 1994 to 1996, relicenses were processed in about
4.5 years on average, compared to less than three years on average over 1986 10 1988 (Hune
and Hunt 1997). The actual role of these non-FERC agencies continues to evolve over time,
making the outcome of future relicensing decisions difficult to predict. The following
relicensing decisions provide some perspective on the current issues:

* Tacoma or Jefferson Cosunty case—In 1994, the Supreme Court held thar state
water quality agencies could, acting under the authority granted in the Clean
Water Act, force hydroelecrric facilites to accept water flow or quantry
conditions necessary to maintain water quality standards. This is the first instance
in which state resource agendies imposed conditions rather than making recom-
mendations in relicensing decisions.

* Cushman case—FERC recently approved a license for the Cushman Hydroelec-
tnic Project that would impose significanrt restrictions on operatons, Jeading to
economic losses of $2.5 million a year according to FERC estimates. The electric
vtility maintains that these losses run counter to the Federal Power Act, which
‘Tequires that licenses be issued on “reasonable terms” (Federal Power Act, Section
15).

* Eugene case—The 1997 relicensing of two dams owned by the Eugene Water &
Electric Board has been appealed for a number of different reasons, including
FERC’s authority over wildlife and other environmental issues and the baseline
used to measure fish benefits. The latter dispure is over the use of a baseline based
on “natural” conditions (i.e., conditions without the plant operating) in estimat-
ing the impacts of hydropower operations.

32 These conditons include increased minimum bypass flows, water releases for fish passage
facilities, restrictions on reservoir fluctuadon, and Limits on downstream flow release fluctuavtons.
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* Edwards case—In 1999, FERC ordered the dismantling of the Edwards Dam on
the Kennebec River, the first time that FERC has required dismantling of 2 dam
over the objections of its owners. Dams in other areas have been dismantled, but
always with the agreement of the owner.

These examples suggest that the effects of FERC policy and the recommendations of i
outside agencies on the fate of hydroelectric relicensing are unsettled.

Given the significant uncertainty over these policy decisions, the impact of relicensing
requirements on hydroelectric power generation is difficult to predict. A recent study
commissioned by the Department of Energy (Hunt and Hunt 1997), provides some insight
into the potential magnitude of the impact. Table 8 summarizes the impact and costs to the
electnc power sector for hydroelectric relicensing over the historical period of 1980 to 1996
and for a projected period from 1997 to 2010. The historical period is divided into the period
before ECPA (1980 to 1986), and the period after ECPA (1987 to 1996).

Table &. Impoct of Hydroelectric Relicensing

Pre-ECPA Post-ECPA Projected’
(1980-1986) (1987-1996}- (1997-2010)

Licenses ExpriNG '
Capacity (MW) ‘ 3,256 3,238 22217

Plants - 63 163 520
Percent of Total 1995 Capacity 4% T 4% 30%
CosTs (MnLLION $1999) l :
License Processing ' $175 $233 $1,125
Lost Peaking Capacity $0 $250 $1,576
Lost. Generanon . $43 $550 $4,493
Mitigation Measures $539 $1,205 $5,150
Total Costs $756 $2,238 $12,345
ELeCTRIC SYSTEM IMPACTS
Peaking Capaaty Loss (MW) 0 104 166
Percent of relicensed peaking capacity 0.0% 5.6% 5.0%
Generation Loss (million kWh/yr) 65 681 5,300
Percent of licensed generation 0.6% 5.0% 59%

}Includes pending relicense applications as of 1997.

Historical estimates include lost capadity from surrendered licenses. Many surrenders are from
licensed facilities that were never constructed_The value of lost generation from surrendered unics
is based on average vtilization and prices for existing facilities. Costs are in 1999 dollars, adjusted
from reported dollars using the GDP deflator (U.S. Department of Commerce 1999). Capacity and
generanon costs are based on the costs over 30 years. The report does not state whether costs are
discounted.

Sowrce: Hunt and Hunt 1997.
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Changes in the relicensing process and resulting determinations due to ECPA have
impacted hydroelectric power generation (Hunt and Huot 1997):

* Increased peaking capacity losses—While no capaacity Josses were experienced in
the seven years prior to ECPA, 104 megawatts of peaking capacity, 5.6 percent of
total, have been Jost in the ten years since ECPA. The estimared valoe of these
peaking capacity losses is $250 million.

* Increased generation losses—Losses in power generation increased from €5 mil-
hon kilowau-hours, 0.6 percent of relicensed generation, to 681 million kilowar-
hours, 5.0 percent of relicensed generation, after the passage of ECPA. The value
of these generation losses over 30 years after relicensing has increased from
$43 million to $550 million, a more than twelve-fold increase, since ECPA.

* Increased mitigation measures—The cost of environmental mitigation measures
increased from $539 million, $166,000 per megawatt, to $1,205 million,
$372,000 per megawatr, after ECPA.

® Increased license processing fees'—Average license processing fees across all
facility sizes have increased from $54,000 per megawart 1o $71,960 per
megawart. The processing fee per megawatt varies with the faality size. Since the
post-ECPA units contain more small facilities, which have higher costs per
megawart, the increase in costs across all facilities acrually understates the
increase in relicensing costs for a particular sized faaliry.

The cumulative cost of all of these factors has increased from $756 million over the
seven years previous to ECPA 10 $2,238 million in the ten years since the passage of ECPA.
These trends suggest that environmental conditons required under relicensing have had an
increased impact on generaton and capacity levels since the passage of the ECPA.

Hunt and Hunr forecast the impacts of future relicensing decisions over the period
1997 through 2010 based on extrapolating the outcomes from recent relicensing decisions to
furure ielicensing decisions.” These esamates do not account for potential furure changes in
FERC policies or the role of non-FERC agencies. The forecast of loss of peak capacity is
about 166 MW, while the forecast of loss of generaton is about 5.3 gigawart hours per year.
Tota] costs are forecast to be almost $12.3 billion, with environmental mitigation measures
of $5.2 billion and lost gencration of $4.5 billion comprising almost 80 percent of these
costs.

2. Nudeor Relicensing

Nuclear power currently provides about 19 percent of electric power in the U.S,,
second in magnirude only to coal-fired generation. The inital operating licenses granted 1o
many existing nuclear units will expire over the next decade. These units will cease 10
produce electricity unless they successfully apply to have their licenses extended.

33 Projected costs are based on a regression of costs over the period 1994 to 1996, and lost capacity
and generation estimates based on data from 1987 to 1996.
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a. Policy Overview

There were 105 nuclear generation units in the U.S. as of 1998 (Nuclear Energy
Insutute 1999). The initial operating licenses were for 40 years. When these licenses expire,
operators have the option to renew the license for an additional 20 years. Rencwal
applications have two principal componenrs (U.S. Nuclear Regulatory Commission 1999a):

1. Integrated plant assessment—This assessment identifies and lists structures and
components subject to an aging management review (AMR). These structares and
components undergo substantial analyses to insure safe and reliable operation. If
necessary, some swucrures and components may be replaced.

2. Environmental review—This review analyzes the impact of an extension of the
plant’s operation on the environment.

Applications must be submirted at least five years in advance of the license expiraton
to ensure sufficient time to conduct an adequate review.

" b. Policy Impact

On March 23, 2000, the Calvert Cliffs Nuclear Power Plant became the first plantto
achieve license renewal. The approval process took 22 months from the time the license
renewal application was filed with the NRC. The NRC has also received applicatons from
three other plants: Oconee Nuclear Station, Arkansas Nuclear, and Edwin I. Hatch. A large
number of additional applications are anticipated, with the NRC reporting future submis-
sions for 14 additional plants over the period 2000 to 2003. Licenses for about 10 percent of
the nuclear facilities will expire by 2010, and 40 percent will expire by 2015 (U.S. Nuclear
Regulatory Commission 19992). Many of these nuclear facilities are applying for license
renewal far in advance of the expiration of their existing licenses.

The failure ro relicense these facilities would mean that nuclear capacity and
generation would be replaced with other technologies. An EIA report examines cases with
different levels of nuclear power generadon (U.S. Department of Energy 1998a). By
comparing these cases, the proportion of lost nuclear power made vp by the other power
technologies can be determined. Based on these EIA cases, Table 9 shows the mix of fuels thar
would make up for a decrease in nuclear generation in 2010. Virtually all of the
compensating generation would come from a combination of natural gas, 67 percent, and
coal, 23 percent.

Nuclear retirements for non-economic reasons also would tend to increase elecuricity
rates. The EIA report noted above does not provide estimates of the potential rate increases.

3. Renewable Energy Policies.

Noo-hydroelectric renewable energy sources currently make up less than 2 percent of
US. electric power generation. Over the next 20 years, the EIA projects that non-
hydroelectric renewable capacity will rise from 11.59 thousand megawartts in 2000 to 18.17
thousand megawatts in 2020 under BAU conditions (US. Department of Encrgy 1998a).
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Table 9. Increase in Generotion from Other Fuel Types Due to Loss of
Nuclear Copacity in 2010 (Percent of Totol Increase)

Fuel Type. Generation Increase
Coal 23%
Narural Gas : 67%
Petroleum 10%
Renewables 0%
Total 100%

These results assume the implementation of no additional environmental polices, such as CO,
coastraints, additional SO, reductions, or the NOy SIP Call. The figures are derived by taking
geperation differences between the high and Jow nuclear cases in 2010.

Source: US. Deparunent of Energy 1999b.

Restructuring of the electric power industry bas led to concerns that the continued
development of renewable energy resources will be hampered by the new compettive
environment (Nogee et al. 1999, U.S. Department of Energy 1998a).

In response to these changes and concerns about the future of renewable energy, a
number of policies have been proposed to encourage the continued development of
renewable energy resources. This section considers several policies to expand renewables,
including:

* Renewable Portfolio Standards;
* “Green” priang;
* Net metering; and

* Tax credits.

a. Renewable Portfolic; Standards
(1) Policy Overview

The basic mechanism of a Renewable Portfolio Standard (RPS) is the requirement
that renewable energy resources generate a minimum level of energy. These proposals
typically target non-hydroelectric renewable resources, although some indlude hydroelectric
resources. While following this basic model, RPS policies and proposals differ along several
dimensions.

. Targar’ng specific types of renewable resources—Particular rypes of resources
(c.g., solar or biomass) may have individual targets, or classes of resources may
have different targets. ‘

* Changing targets—Percent targets may increase or decrease over tme.
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* Policy termination—Targets may be phased out after some date, on the assump-
tion that the market stimulus is no longer necessary to develop the rechnology.

* Renewable credit trading—Many programs/proposals allow electric companies
to trade their obligations to utilize renewable power. Unlities not generating the
required portion of renewable electricty can purchase renewable electricity
credits from another electric company that generated electricity with renewable
resources in excess of the required quantty.

* GCopping of costs—Many programs/proposals include a “cost cap”® lie., a
maximum cost in cents per kilowatt-hour), to limit the cost of complying with the
RPS. :

Many srates have adopred an RPS and some federal electric power restrucruring
proposals include one. The following examples provide a range of the requirements incloded
in recent state initiatves (U.S. Department of Energy 1998a):

* Connecticut breaks resources into two classes:

— Ciass 1—Includes sustainable biomass, fuel cells, landfll gas, solar, and wind
power.

— Class 2—Includes other biomass, manicipal solid waste, and conventional
hydroelectnary.

The program requires that by 2001, Class 1 rescurces must provide a minimum of
0.75 percent of output, and Class 1 and Class 2 resonrces must combine to provide
5.5 percent. By 2009, the Class 1 requirement grows to 6 percent, and an addiconal
7 percent must be met by a mix of Class 1 and 2 resources, | '

* Massachusetts requires that 1 percent of sales come from qualified energy sources
by 2003 and 15 percent by 2020. Qualified sources include biomass, landfill gas,
fuel cells, conventional hydroelectricity, ocean, thermal, and wind power

= Maine requires that by March 2001, 30 percent of total retail sales be from

biomass, fuel cells, geothermal, small hydroelectric, municipal solid waste, solar,
or wind.

® Texas requires 2,000 megawatts of new renewable capacity, including bydro, by
the year 2009, with intermediate targets in 2003 of 400 megawars, 2005 of
900 megawarrs, and 2007 of 1,400 megawatts,

Various federal restructuring bills have RPS targets ranging from 4 to 10 percent of
sales in 2010 and 10 to 20 percent in 2020. Many do not specify requirements as far out as
2020 (U.S. Deparument of Energy 1998a, Nogee et al. 1999). Indeed, many of the federal
proposals have sunset provisions in which requirements expire after a given time.

(2) Policy Impact

The impact of RPS policies depends greatly upon their details, including the type of
renewable resources targeted, the flexibility available to utilize Jeast—cost renewable re-
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sources, the presence of a cost cap, and the tming. The impact on non-renewable resources
depends on what types of renewable resources are encouraged and whether they provide
peak or off-peak power.

Figure 19 summanzes the EIA’s esumates of the effects of current state programs and
a nanonal 7.5 percent RPS on renewable capacity additions by 2010 (U.S. Department of
Energy 1998a, U.S. Department of Energy 1999b). Approved state RPS programs are
projected 1o increase renewable capacity by 2,638 megawatts between 1999 and 2011, with
the Texas RPS accounnng for the majoriry of this toral—2,000 megawarts.> The EIA also
estimated that, as of 1998, state mandates and other requirements likely would contribute an
additonal 1,372 megawans of renewable capacity.** The combined effect of these state
initiatives would be 4,010 megawarts of additional renewable power sources. As Figore 19
indicates, a federal mandate is projected to have a substannally greater effect on renewable

Figure 19. Estimated Renewvoble Copacity Additions by 2010 Due to
Stote Policies and Notional 7.5 Percent RPS
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Sowurce: U.S. Department of Energy 1998a, U.S. Department of Energy 1999d.

34 The 2,638 estimate is cakulared by adding the ElA's estimate of 638 megawartts of total new
capaaty resulting from RPS in all states, except Texas, with the 2,000 megawatt RPS in Texas
(US. Deparunent of Energy 1998a, Texas State Senate Bil} 7 1999). The Union of Concemned
Scientists analysis of RPS in cight states, not including Texas, projects an additional 2,100
megawatts of renewable resources (Nogee et al. 1999). The EIA estimates that the additonal 638
megawatts are comprised of 263 megawarns of wind power, 163 megawants of solar power, and
137 megawatts of biomass.

35 The E1A does not state what these mandates and requirements are and how they relate to RPS. Ins
capaaty estimate is comprised of 1,017 megawatts of wind power, 149 of geothermal, 137 of
biomass, and 69 of landfill gas (U.S. Deparument of Energy 1998a).
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capacity than the current state programs. The federally initated capacity increase represents
more than eight times the increase projecred for the exisung state regulations.

Figure 20 shows the increases in renewable generation that would occur under a
7.5 percent RPS. The nadonal 7.5 percent RPS analyzed by the ElA includes solar, wind,
geothermal, and biomass, thus excluding hydroelectric and municipal solid waste resources.
The federal 7.5 percent RPS is projected to Jead to nearly 33,000 megawatts of additional
renewable capacity beyond state sequirements and abour 171 billion kilowatt-hours of
additional generation, assuming the cost cap does not apply (U.S. Deparunent of Energy
1999b). :

As shown in Figures 19 and 20, implementarion of the cost cap would significandy
reduce the impact of the 7.5 percent RPS. Regardless of whether or not the sunset provision
was implemented, only 1 gigawatt of additional renewable capacity would be developed if
the cost cap were implemented. The increase in renewable generation from the RPS would be
significandy smaller if the cost cap were implemented. Withour the cap, rencwable generation
would increase by 171 billion kilowatt-hours; the increase would drop to 36 or 38 billion
kilowart-hours without the cost cap, depending on whether or not the sunset provision is
vsed,

Increases in renewable capacity and generation would be compensated for by
decreases for other fuels. Figures 21 and 22 show the FIA projections of the changes in
capacity and generation, respectively, in 2010 and 2020 due to the 7.5 percent RPS pational
requirement with no sunset requirements and no cost cap. The largest impact of the RPS
would be on narural gas and coal-fired capacity. In 2010, coal power use s projected to

Figure 20. Estimated Renewoble Generation Increases by 2010 Due to
State Policies ond National 7.5 Percent RPS
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Source: U.S. Department of Energy 1998a, U.S. Depafnr;cnt of Encrgy 19994.
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Figure 21. Changes in Electricity Capacity Due to a National 7.5 Percent RPS
in 2010 and 2020
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Soxvee: 'U.S. Department of Energy 1998a.

Figure 22. Changes in Electricity Generation Due to a National 7.5 Percent RPS
in 2010 ond 2020
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decrease by 3 gigawants and 72 billion kilowart-hours, and natural gas Is projected ro
decrease by 20 gigawarts and 111 billion kilowan-hours. In 2020, the impact on coal use
would contnve to escalate, while the effects on natural gas use are projected to decrease. In
2020, coal capacity is projected to decrease by 14 gigawarrs and 109 billion kilowatt-hours,
while natural gas is projected to decrease by 12 gigawatts and 88 billion kilowart-hours. The
impact results primarily from the “crowding out™ of non-renewable generanon with the
increase in renewable generation, although the relative impact across different fuels reflects
both the type of generation at the margin and changes in future capacity additons.

Implementation of a 7.5 percent RPS would lead to an increase in electricity prices if
utibties were required to use highercost renewable energy sources in order to meet the RPS
requirements. The EIA estimates that the national 7.5 percent RPS with no sunset
requirements and no cost cap wonld lead to increases in average electncity prices of $1.9 per
megawau-hour in 2010, in 1999 dollars, or about a 3 percent increase (U.S. Department of
Energy 1995b). The total impact of this price increase is projected to be $5.8 billion in 2010
The estimated impact on rates declines over time as the renewables are projected to become
more competinive with other fuels, due in part to lower costs from the market penctration

promoted by the RPS. '

The sze of electricity price increases would depend in part on the cost of developing
ncw supplies of fuel for biomass generation. Current biomass power generation relies
primarily on wood waste for feedstock, altbough expansion of biomass generarion to achieve
a 5 percent national RPS (or to achieve anticipated levels to meet the Kyoto targets) would
require development of a significant market in agriculture and forest crops devoted to
biomass production. Factors that may affect development of such markets include time lags
in production of woody crops with three to six year rotanons, farmer perception of the risk
of new crop markets, and development of financial and contracting arrangernents {Electric
Power Research Institute 2000). The increased competition for land generated by demand for
biomass crops also may lead 1o food price increases (Electric Power Research Instrute 2000,
Walsh et al. 1998).

b. Green Pridng and Marketing
{1} Policy Overview

Green pnicing and marketing allow consumers to voluntarily support the develop-
ment of renewable energy resources through their electric power payments.* “Green”
pricing refers to programs run by regulated electric companies that allow consumers to
encourage the development of renewable energy by paying a higher price per kilowant-hour
than standard energy. The additional payments typically are used to support increased
investment in renewables resources or to purchase renewable encrgy from independent
producers. As of June 1998, about 40 eléctric companies offered green pricing programs
(Nogee et al. 1999).

36 The rerm “green® power is used here to refer to only rencwable resources. Some states (e.g.,
Texas) have included narura) gas as a “green” power source.
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Green marketing refers to the offering of electricity services from renewable resources
by compenitive suppliers in an electricity market with rerail competition. Green marketing
has begun in several states with retail electricity competiion—California, Massachuserts,
Rhode Island, and Pennsylvania. Pilot programs have been initiated in other states—New
Hampshire, Massachuserts, Oregon, and Colorado (Wiser et al. 1999).

(2) Policy Lmpact

Green pricing has achieved some success to date, with abour 40 programs currendy
operating (Nogee et al. 1999). These programs have an average pencrration rate of about
1 percent, with about 45,000 customers participating nationally (Nogee et al. 1999). This
level of customer participation is estimated to create about 45 to 50 megawatts of new
rencwables capaciry (Nogee et al. 1999).

Green marketing has been developed in California, Massachusetts, Rhode Island, and
Pennsylvania, with aboot 20 total products available across the four states {Wiser et al.
1999). In California, retail marketing has had limited success since the defanlt service price,
based on wholesale generation prices, offered to customers who remain with the incumbent
provider is much lower than the price that can be offered by retail marketers. Consequently,
only 0.9 percent, or about 78,000, residential customers had switched by the end of 1998
(Wiser et al. 1999).3” Among residentdal customers who have switched suppliers, approxi-
matcly 30,000 to 40,000 customers, or 40 to 5O percent, have opted for green power
products. Among customers who did not opt for green power products, almost all have been
switched to green products so that marketers can rake advantage of the 1.5 cent subsidy per
kilowart-hour, which will be gradually phased our. The comparatively low default service
price also has forced marketers to rely on non-price atributes, such as the appeal of green
power, to be comperitive.

In Pennsylvania, an estimated 100,000 of the 450,000 residential customers that have
switched are utilizing green power products (Wiser et al. 1999). The total number of
customers switching represents almost 10 percent of all residential consumers, with about
2 peicent selecting green products. The higher success of rerail marketers in Pennsylvania is
anributed primarily to the use of “shopping credits” intended to cover supplier marketing
and overhead costs in addition to the wholesale cost of electricity {Nogee et al. 1999, Wiscr
et al. 1999).

c. Net Metering
(1) Policy Overview

For many electricity users who have installed renewable energy sources to supplement
or fully power their electricity demands, it is important to be interconnected with the

'37 The number of non-residential consumers switching to non-incumbent providers has been much
larger In toral, about 11.6 percent of all load has switched providers, although 97 percent of this
load was comprised of non-residential consumers (Wiser et al. 1999). These consumers are most
likely 10 select providers based on price rather than other artributes of the energy provided.
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electricity grid. Interconnection allows users to draw energy when their self-generation is
inadequate and supply energy when their self-generation exceeds their demands (Nogee et al.
1999, Wan and Green 1998). Net metering is a policy that allows electricity customers to
maintain flexibility by only billing them for the ner amount of energy consumed. This is
accomplished by allowing customers 1o run their electricity meter backward during penods
when they supply elecuricity, and forward when they draw energy. If they are net suppliers of
energy, these customers typically receive the wholesale market price.

Many states adopted net metering as a part of implementing federal PURPA
standards. Net metering legislation is in place in 25 states, although the type and size of
technologies eligible and the terms of net metering differ (U.S. Department of Energy 1999a,
Wan and Green 1998). Utilities in a number of other states also offer net metering, although
they are not required to do so. :

In addition to providing interconnection to the ‘electricity grid for renewable
resources, net metering also may provide interconnection for other distributed resources.
These resources include technologies such as fuel cells and narural gas microturbines.
Because of concerns about the potential revenue loss from expanded growth of renewables

and distributed resources, seven states have placed caps on the quantty of generaton that -

can b interconnected through net metering (Nogee et al. 1999, U.S. Deparuncnt of Energy
1999a). These caps insure that potential revenue losses to utilices from net metering do not
becorne too significant.

(2) Policy Impact

Despite the fact that net metering programs have been available for more than ten

years in many states, evidence suggests that the effect of metering programs on non-bydro-

renewables has been limited (Wan and Green 1998). For example, a Minnesota law has
existed since 1983, but there are only 110 net metenng customers (Wan and Green 1998).
Relatively little information on net metering programs is available since electric companies
typically are not required to report results (Wan and Green 1998). Anecdotal evidence,
however, suggests that relatively few customers participate (Wan and Green 1998).

d. Tax Credits
(1) Policy Overview

The Energy Policy Act of 1992 made federal tax credirs available for several types of
rencwable energy. The tax credits inclade a 10 percent investment tax credit for solar and
geothermal énergy, extended from previous legislation, and a production tax credit of $15.00
per megawatt-hour for wind and “closed loop” biomass technologies.

(2) Policy Impact

The provision of production tax credits has been important 1o sustaining some
continued growth in the wind power industry becanse wind power is often not much more
expensive than other sources (Nogee et al. 1999). Due 10 the high cost of “closed loop”
biomass facilities, no biomass facilities have taken advantage of the production tax cedir.
This sirvation might change if biomass credits were extended to other types of biomass
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generation, parucularly the co-firing of biomass with coal. Overall, experience suggests that
tax credits conld increase investment in renewable technologies if costs were similar to those
of other non-renewable generation optons.

4. Constroints on Siting Power Plonts
a. Policy Overview

The siting of all industrial facilities has grown increasingly complex over the past
several decades. These complexities arise from several factors, including:

* Envirommental permit requirement—Many additonal permits are required in
order to site facilities, including local land use variances, air and water qualiry
permuts, and other local, state, and federal permits.

* Jnwolvement of local interests—Local interests have become increasingly involved
n the process of siting industrial faciliges. This involvement may be initared
through a variety of means, including participatory siting processes and legal
actions.

4 These factors suggest that any proposed new clectricity plant would have to
overcome many regulatory hurdles. The precise hurdles depend on the location of the faciliry,
the types of impact, and the specific groups involved in the process. :

Table 10 shows estimates of new electric generation facilities based on capacity
forecasts by the EIA. A rotal of 967 new fossil fuel generavon facilides would be required

Table 10. Projected New Electricity Generotion Facilities: 2005 to 2020

Average Plant Nionber of Facilities .
} Size (M) 2005-2010  2010-2020

Busingss- As-Usuar

Coal 400 7 21

Combined Cycle (Gas) 250 157 371

Combustion Turbine (Gas) 160 184 227

Totals 248 619
Kroto

Coal 400 0 0

Combined Cycle (Gas) 250 447 526

Combustion Turbine (Gas) 160 14 60 -

Totals - 461 586

The Kyoto scenario assumes a domestic target of 1990 + 9 percent emissions with Annex 1 trading.
Number of facilities calculated by dividing estimates of capacity additions from the EIA projections
by assumed plant sizes.

Source: US. Department of Energy 1998b.
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from 2005 to 2020 under BAU. Under the Kyoto Protocol this number would increase to
1,047. These estimates assume that al} addigonal capaaty is developed in new sites. Some
additional capacity might result from the re-powering of existng units, such as coal-burning
plants, that would not require the development of new sites.

b. Policy Impact

The growing complexity of the siting process means the sitng of an electric facility
has become increasingly Jengthy and costly in the past several decades. All types of electricity
generation facilities have experienced difficulties, including renewables, although there are
differences across fuel types. These differences are very difficult to quantify.

5. Constroints on Siting Naturol Gas Delivery Focilities

The use of North American (US. and Canadian) patural gas supplies for electric
generation units requires transmission pipeline networks to move gas from wellhead
locations to end users. The most efficient method to import gas from sources ourside of
North America is as a highly compressed and cooled liquid (liquefied natural gas or LNG).
Receiving and using LNG require port facilities and equipment 1o return the gas to pipeline
conditions. All of these facilities require approvals from various federal and state agencies.

These processes affect the cost and feasibility of expanding natural gas use by electric
utilities. ‘ :

a.  Policy Overview

Sming new natural gas pipelines requires several Types of reviews and approvals
(Resource Data Internarional, Inc. 1999). The key reviews include the following:

* FERC approval—FERC must approve all pipeline expansions, iocluding a
determination of the necessity of each project.

. Landowner opposition—Opposition by landowners or nearby residents may
impact siting through several channels, including the FERC approval process.
This opposition may arise dve to right-of-way issues or environmental concerns.

Problems at any stage of siting, particularly cavsed by landowner opposition, may
significantly delay a project and lead to cost increases.

b. Policy Impact

Demand for narural gas pipelines will continue to grow in the coming decades. Table
11 reports results from a recent study by Resource Data International, Inc. (RDI) (Resource
Data International 1999). Over the period 1990 to 1998, about 15,000 miles of pipeline
were laid, with another 16,000 miles projected for the five-year period from 1999 to 2004.
Projections over the next five-year period from 2005 to 2010 depend on assumptions
regarding the Kyoto Protocol. The projected miles of natural gas pipeline range from 12,000
under BAU (i.e., no Kyoto Protocol), to 24,000 miles under the Kyoto Protocol with no
international trading. :
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Table 11. Historical and Projected New Naturol Gas Pipeline Cepacity:
1990 to 2020

Period Miles of New Pipeline
1590 to 1998 (actual) 15,000
1999 10 2004 : ' 16,000
2005 10 2010
Business-as-Usual 12,000
Kyoto—Full International Trading 15,000
Kyoto—Annex 1 Trading 21,000
Kyoto—No Trading 24,000

Source: Resource Data International, Inc. 1999.

Successful installation of additional natural gas pipeline could pose significant
challenges to the siting process. The recent RDI study concludes:

Landowner opposition, regulatory hurdles, and contractual issues have slowed

pipeline construction in recent years. Such delays could not be rtolerated in the oght .

timeframe for Kyoto Protocol implementation and would jeopardize U.S. compliance and gas
deliverability. (Resource Data International 1999)

The U.S. currently has four LNG terminals (see Figure 23). Current imports of LNG
supplies are only 0.08 willion cubic feet (TCF) per year, or less than 0.5 percent of U.S. gas

Figure 23. U.S. Liquefied Natural Gas Facilities

US. LNG Import Locations

Source: Electric Power Research Institute 2000.
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demand. At full capaciry, the cxxstmg four fadlities could handle 1.2 TCF per year (Electric
Power Rescarch Institute 2000).

The limited use of LNG in the U.S. is due to the high cost in comparison to other
North American sources (e.g., see Resource Data International 1999). Increases in-future
natural gas prices may make LNG resources more competitive.

8. Constroints on Oil and Gas Drilling

Major domestic natural gas reserves are in areas that are subject to drilling
resmictions. These areas are offshore ocean reserves and reserves on federally owned land.
This section discusses policies that place restrictions on the development of energy resources
in these locations.

a. Policy Overview

Primanly in response to past oil spills—such as those off Santa Barbara and in
Alaska’s Pnince William Sound—there is 2 moratorium on new offshore drilling leases on the
U.S. Outer Continental Shelf (OCS), except for the central and western regions of the Gulf of
Mexico (sce Figure 24). In June 1988, this drilling. moratorium was extended 1o 2012
{Resource Data International 1999).

Figure 24. Lower-48 Moratorium Areas for U.S. Drilling
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Prior to the establishment of the offshore dnlling moratorium, the oil and gas
industry established the potential for substantial quantities of ‘gas in many offshore areas
including Florida, North Carolina, and New Jersey (Electric Power Research Institute 2000).
Furthermore, advances in offsbore drilling technology around the world during the last
decade have significantly enhanced the likelihood that these areas can provide future gas
supplies (Electric Power Research Institute 2000). The Potential Gas Commirtee (PGC)
projects 54 TCF of natural gas in areas subject to the moratorium. Other assessroents have
estimated the total to be more than 100 TCF (Electric Power Research Institute 2000).
Although not affecting near-term supplies of natural gas, a contnued moratorium on
offshore drilling may affect long-run supplies in the post-2020 period.

There are also several constraints on oil and gas drilling on federal lands, particularly
in the Rocky Mountain region. The Department of Interior has suggested that some federal
lands will be off limits to future drilling but has not named them, raising some uncertainty
for development of gas reserves in this region. Drilling in these areas would in many cases
require agency decisions that are subject to public participation. In past cases, environmental
groups have intervened to oppose drilling activities on public lands, as seen in the opposition
to drilling leases in the Lewis and Clark National Forest (Resource Data International 1999).
In other cases, drilling may affect particular local, environmental, or resource issues leading
to other local conflicts. Drilling may, for example, affect the level of water aquifers since
dnlling frequently pumps out water in addition to oil or gas (Resource Data International
1999).3

b. Policy Impact

Although constraints on access to various reserves may not affect attainment of near-
term natural gas demand, when demand is higher these sources may need to be utilized. The
impact reported in the recent RDI study of the Kyoto Protocol (sce the discussion of climate
change policies) is based on the assumption that drilling would be permined in the Eastern
Gulf and in other sensitive regions (Resource Data International 1999). If this drilling were
prohibited, the estimated impact reported by the RDI study may be greater. With regard to
public Jands, RDI states that “producers have voiced concerns about reaching 2 30 TCF
market without access to these public lands” (Resource Data International 1999).

The recent EPRI study examines the effect of the off-shore drilling moratorium on
long-run natural gas reserves under a policy scenario or Current Policy Directon, that
includes the Kyoto CO, targets, the NOy SIP Call, and additional SO, reductions (Electric

Power Research Institute 2000). Using narural gas reserve estimates from the PGC, the study

projects that the supply of natural gas may be constrained within the next 50 years if the
drilling moratorium is not repealed. Such a supply constraint Likely would lead to increases
in the price of natural gas.

38 Management of pumped water can address this impact. For example, the water could be used for
agriculraral irrigation, which returns rhe water to the aquifer (Resource Data International 1999).

Fueling Electricity Growh for a Growing Economry 73

DOE002-0690

680



Part I + lmpact of Regulatory Initatives on Electricity Fuel Use

Table 12 shows the ycars in which the PGC reserves become constrained under
different scenarios.”” Based on the PGC reserve estimates, reserves would be constrained by
2031 in the business-as-usual case and by 2025 under the Current Policy Direction with high
macroeconomic growth.® A repeal of the offshore drilling morarorium after it expires in
2012, however, would have a significant effect on reserves. As shown in Table 12, repeal of
the moratorium could increase the lifeime of narural gas supplies by 15 or more years under

expected economic growth.

These projections are bascd on current seserve estimares. Furure reserve estimates
may be greater due to technological advances or discovery of new resources. Higher natural
gas prices also would increase reserve estimates by making it economical to obtain gas from
ught sands (i.e,, gas in formanons with low permeability), deep gas deposits, and methane
hydrates (Electric Power Research Institute 2000, Environmental Law Institute 1999).

Toble 12. Projected Years of Natural Gas Reserve Constraints under
CO,, NO,, ond SO, Policies ’

Year

Moratornen Contimued Moratorison Commued Moratoriurm Repealed
and Current PGC ond Assessment of and Assessment of

Assessrnent of Gas Resowrces Gas Resources

Gas Resowrces brcreased Increased
Business-As-Usual - 2031 2038 2050+
Current Policy Direction 2027 2035 2050+
Current Policy Direcdon with 2025 2031 2045

High Economic Growth

U.S. gas resources are “constrained” when 9.5 years of reserves remain (Electric Power Research
Instrute 2000). Ar this point proven reserves cannot be replaced, resulting in a decline in
deliverability and some form of rationing (Electric Power Research Instirure 2000). Reserves include
proven, probable, possible, and speculative resources {Potential Gas Commitree 1999). Current
Policy Direction indudes a CO, policy achicving the Kyoto targets through 9 percent domestic
reductions and international CO, permit purchase, an 50, policy reducing emissions 50 percent
beyond Title IV Phase I targers, and a2 NOy policy implemenning the NOy SIP Call

Sowurce: Electric Power Research Instrute 2000.

39 In this context, the reserve is constrained when only 9.5 years of reserves are remaining (Electric
Power Rescarch Institute 2000). At this point proven rescrves cannot be replaced, resuling in 2
decline in deliverability and some form of rauoning (Electic Power Research Instirute 2000).
Resexves include proven, probable, possible, and speculauve resources {Potential Gas Commitree
1999).

40 As noted above, the Current Policy Direction inchudes the Kyoto Protocol (Annex I wrading, U.S.
domestic target of 1990 + 9 percent), the NOy SIP Call, and 2 SO percent reduction in urility SO,
cmissions.
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Part IV 4 Summary and Implications

This chapter summarizes the impact of potential policies and regulatory initiatives on
electricity fuel use and other measures. Conclusions and implications for encrgy and
environmental policy are given.

A. Impact of Regulatory Policies on Fuels Used for Electric
Generation in the Next Two Decades

Table 13 provides a qualitative summary of the impact of the environmenral and
energy policies on the various fuels used for electricity generation over the next two decades.

This is intended to provide a rough indication of the direction and magnitude of the potental -

impact and indications of conflicts and similarites.

The qualitative assessments are relatively crude. A positive sign (+) indicates that the
initiadve would positively affect the use of a given fucl; a negative sign (-) indicates a
negative impact. The number of signs, ranging from one to three, indicates the potental

importance of the policy to the particular fuel. No entry is provided when a fuel is not.

affected or when the impact is generally similar for all fuels.

These rough impact assessments suggest that most fuels would be subject to both
positive and negative influences under these regulatory inidatives. The overall impact on each
fuel type can be summarized as follows:

1. Coal—While coal’s low cost and abundance could increase utilization of coal,
current regulatory initiatives generally would decrease coal utlizaton. The most
significant initiatives are the policies affecting air cmissions and climate change.

2. Natural gas—Natral gas is currently the fuel of choice for new elecuiciy

" generadon and is favored by many regulatory initiatives. Several policics may

limit the rate of natural gas expansion (pipeline siting constraints) and the Jong-
term availability of reserves (drilling constraints).

3. Nuclear—Some regulatory initiatives, particularly climate change policy, could
increase nuclear utlization significantly, while others, such as the requirement to
relicense units or large cooling water investments and the nnresolved issue of
nuclear waste disposal, may provide a constraint to continued utlization.

4. Hydroelectric—Dué to low variable costs, hydroelectric units are antcipated to
run at foll capacity. Hydroelectric relicensing may impose operating conditions or
constramnts that may reduce generation capacity and limit when these units can
provide power. '

5. Non-bydro renewables—Non-hydro renewables are anucipated to experience
some continued growth and a stable share of the fuel mix. Several regulatory
initatves would increase utlization of non-hydro renewables, including climate
change policies and policies directly targeting non-hydro renewables.

Fueling Electricity Growth for a Growing Economy 75

DOE002-0692

682



Pant IV 4 Summary and Imphcations

Toble 13. Potential Qualitative Impoacts of Regulatory Policies on
Electricity Generation Fuels in the Next Two Decades '

Natyeral Non-Hydro
Coal Gas Nuclear  Hydro Rencwables

AR QuaLrmy
NOy --
SO, --
Mercury --

Cumate CHANGE -——- ++ + + ++

Warex QuaLmy
Effluent Goidelines -
Cooling Water - _

Waste DrsprosaL
Solid/Hazardous -
Nuclear -

Enercy PoLiczes

Hydro Relicensing -

Nuclear Relicensing : -

Renewables Policy . ++

Siting Generarting Plants : - - -- - -

Sitng Natura) Gas Pipelines -

Drilling Constraints -
A minus sign () indicates that the policy would negatively affect the use of the given fuel for
clectric power within the next two decades. A plus sign (+) indicates that the policy would
positively affect the use of the given fuel for electric power within the next two decades. The
number of signs provides a qualitative indication of the potential magnitade of the impact of
alternative policies. Oil is not included as a fuel because it is projected 1o account for less than 1
percent of the fuel mix.

B. Overall Impact on Costs and Electricity Prices

These various policy initiatives also could have substantial effects on the cost and
price of electricity as well as the overall economy.

I. Impact on Electricity Generation Costs and Rates

These various policy initatives could have substantial effects on the overall cost and
price of electricity. No comprebensive assessments are available for all of the Inftatives,
although this report summarizes results for the individual policies.
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Part IV ¢ Summary and Imph'cztion_'s.

Climate change is projected to have the largest impact on electricity rates. The Kyoto
Protocol with Annex I ading is projected to increase 2020 electric rawes about $30 per
megawart-hour (in 1999 dollars), which is almost a 45 percent increase in current prices. The
impact would be almost twice as great with no international carbon trading and about one-
third as great under complete inrernational carbon trading.

2. Other Impacts

The cumulative impact of these regulatory initiatives could extend to the economy as
a whole. The studies reviewed in this report predict that electricity price increases and other
costs could adversely affect the U.S. economy, leading to short-term increases in inflation and
decreases in the rate of overall economic growth. Abrupt changes also could create
substantal regional declines in cmployment in energy-producing areas.

In additon to the cumulative impact, the piecemeal narure of the policy inidatives
could lead to conflicts. As noted in the recent EPRI report, some of the capital costs incurred
may be unproductive because of the timing of the various policies. In particular, the capital
equipment installed to comply with additional NOy and SO, constraints required in 2003
and 2007 may be scrapped if the plants were required to comply with CO, requirements
assumed to begin in the 2008-12 period. y

The potental inconsistency of air quality and climate change requirements is an
example of the more general issue of Inconsistency among the various potennal polidies.
Some predicted changes for a given initiative may not be achievable if other policy initatives
are undertaken. Constraints on the siting of gas pipelines or drilling of patural gas, for
example, could limit the feasible increase in natural gas use, at least within the next two
decades. Thus, the extensive shift to gas-fired generation predicted under climare change
policies may not be feasible in light of other policies that are carried out at the same time.
These possibilities reflect the disadvantages of a piecemeal approach to energy and
environmental policy that does not take into account interactions among policy initiatives.

C. Concluding Remarks and Implications

The studies reviewed in this report indicate that future energy and environmental
policies and regulations could have substantal effects on the future electric power fuel mix
and on clectricity costs and rates. The fact that energy and environmental policies could lead
to major shifts in the electric power fuel mix and have other economic ramifications does not
mean that the policies or regulations are not warranted. One can view the policies and
regulations as necessary corrections to market decisions on clectricity fuel use. As long as the
corrected prices of the various fuels reflect social costs (including costs related to environ-
mental and other externalities), according to this market view, the resulting fuel mix should
noOt cause concern.
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Part IV + Sumﬁlary and Implicasons

The policies and regulations outlined in this report are not as ideal as this market
view implies.’ Regulations on air pollution do not consist of a serjes of flexible emission
charges reflecting external social costs. Rather, the potential air pollution policies include
relatvely inflexible regulatory requirements (e.g., NSR), as well as relarively flexible market-
based approaches (e.g., SO, wading). Some of these programs set targets on the basis of
benefits and costs (e.g., Section 316(b) water regulations); others expressly exclude benefit-
cost considerations (e.g., setting of NAAQS). Some of these programs are based on
approaches that tend to minimize the cost of meeting objectives (e.g., SO, trading program,
RPS proposals); others are based on approaches that do not provide for cost minimization
(e-g., NSPS). Moreover, policies typically are not coordinated; thus, negative and positive
interactions are not taken into account.

The results presented in this report suggest three implications for future policy
analyses: . :

First, the potential interaction effects from this large number of regulatory and policy
initatives suggest the usefulness of taking a broad look at clectricity generation and the
factors that influence its furure. A piecemeal approach to regulatory policy seems ill suited to
this situagon. '

Second, the substantial costs and impact of these policies suggest the importance of
Getailed policy analyses that would consider the costs and benefits of policy alternatives. It
would be partcularly useful to develop means of achieving policy objectives thar avoid
excessive costs and major dislocations of the energy and elecrric power systems.

Third, the potential for expensive scrapping of control equipment before the end of
its useful life suggests the importance of considering the appropriate timing and not just the
desirable level of regulatory requirements. It would be useful to consider whether temporal
flexability could be provided to elecricity gencrators that would reduce the overall costs
while maintaining important environmental and energy policy objectives. Greater flexibiliry
in timing also would allow for time to develop lower emissions facilities and less expensive
technologies that would further reduce the costs and overall impact of achieving desirable
policy objectives. ' :

41 See Davies and Mazurek 1999, Hahn 1999, Portmey 1990, Center for Strategic and International
Scudies 1997, and Stavins 2000.
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Appendix—Detailed Impact of the Kyoto Protocol

This Appendix provides information on the effects of the Kyoto Protocol on the
electric generation sector, energy prices, and the U.S. economy. The following are addressed:

1. Impact on fuel vdlization;

2. Increased energy prices and expenditures;
3. Impact on the overall US. economyj;
4.

Regional economic impacts.

A. Impact on Fuel Utilization

Severa] recent studies have evaluated the effects of the Kyoto Protocol on fuels used
for electricity generation. These studies show that projected shifts in the electric power fuel
mix due to the Kyoto Protocol are quite similar in spite of many differences in the
assumptions about economic and energy parameters, model structure, and other policies in
 effect. This similarity of resukts is sometimes obscured because the studies do not necessarily
tse the same assumptions about international carbon rading. '

Figure 25 reports the percentage of coal in the fuel mix estimated in various economic
studies, grouped by international CO, wading case. The coal percentages are very similar

Figure 25. Estimated Percentage of Cool in the Electric Genergtion Fuel Mix
in 2010 from Different Studies by Kyoto Carbon Troding Case
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1998, Energy Security Analysis, Inc. 1998, Electric Power Research Institute 2000, US.
Environmental Protection Agency 1999.
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among the studies for each given wading case. Under Annex | trading all studies project that
coal would be 21 to 26 percent of the fuel mix in 2010.

Figure 26 shows that projectons of narural gas use also are similar for each given
carbon trading case. With no internanonal rading, natural gas utilization ranges from 43 to
57 percent of the electric energy mix in the studies. In contrast, gas unlization is much lower
under BAU conditions, ranging from 20 1o 26 percent of the fuel mix in the vanous studies.

Figure 27 shows that the Kyoto targets do not have 2 major impact on nuclear use.
The increase in nuclear power utilization in the no international trading scenario relagve to
the BAU case is at most 5 percent. Figure 28 shows the increase n renewable energy under
the various studies and carbon trading cases. The percentage of renewable energy does not
change dramatically under the alternative carbon cases. The non-hydro renewable share,
however, is affected more by the Kyoto Protocol. In the EIA study, the percent of non-hydro
renewable encrgy grows from 2.6 under BAU w 4.8 under the Kyoto Protocol with no
international carbon wading (U.S. Department of Energy 1998).

Figure 26. Estimated Percentoge of Natural Gas in the Electric Generation Fuel
Mix in 2010 from Different Studies by Kyoto Corbon Troding Cose
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Sowrce: Resource Data International, Inc. 1999, US. Department of Encrgy 1998, WEFA, Inc.

1998, Encrgy Secunity Analysis, Inc. 1998, Electric Power Research Institute 2000, and U.S.
Environmental Protection Agency 1999. .
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Appendix—Detailed Impact of the Kyoto Protocol

Figure 27. Estimated Percentage of Nucleor Use in the Electric Generotion Fuel
Mix in 2010 from Different Studies by Kyoto Coarbon Trading Case
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Specific carbon targers in individual studies vary shighty.

Source: Resource Data International, Inc. 1999, U.S. Dcpartment of Energy 1998, WEFA, Inc.
1998, Energy Secunity Analysis, Inc. 1998, Electric Power Research Instivute 2000, and US.
Environmental Protection Agency 1999.

B. increased Energy Prices and Expenditures

Several studies estimated the impact of the Kyoto Protocol on energy prices and
expenditures. These studies indicated that energy prices and expenditures could increase
substantially under Kyoro if full international urading were not pur in place.

I. Naturol Gas Prices

Figure 29 summarizes Projections of natural gas prices under the Kyoto Protoco)
from several recent studies, differentiated by the assumptions regarding international trading
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Figure 28. Estimoted Percentage of All Renewables in the Electric Generation Fuel
Mix in 2010 from Different Studies by Kyoto Carbon Troding Case
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Specific carbon targers in individual studics vary slighdy.
Sosrce: Resource Darta International, Inc. 1999, U.S. Deparument of Energy 1998, WEFA, Inc.
1958, and Electric Power Research Instrure 2000.

Figure 29. Projected Increases in Naturol Gas Prices in 2010 from the Kyoto
Protocol under Alternative Troding Coses
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Sowurce: U.S. Department of Energy 1998, Charles River Associates Inc. 1999, WEFA, Inc. 1998,
and Electric Power Research Instirute 2000.
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2.  Codal Prices

Figure 30 summarizes the effects of the Kyoto Protocol on coal prices, differentated
by the assumpnions regarding international carbon trading. Coal price increases reflect the
effects of carbon taxes. Decreased demand for coal may have an offsetting effect, although
these projections suggest that the carbon taxes have a more significant effect on prices. As
expected, the impact on coal prices declines with the implementation of internatonal
emissions rading. The percent of increase in coal prices ranges from 550 to 660 percent with
no trading, declines to 270 to 370 percent under Annex I carbon trading and 60 1o 150
percent under full international carbon trading. Note that in all cases coal prices increase

dramatically.

3. Electricity Prices

In addition to inducing large shifts in the electricity generation mix, implementation
of the Kyoto Protocol could lead to substantial increases in electricity prices. Figure 31 shows
. EIA estimates of the electricity rate effects of the Kyoto Protocol in 2005, 2010, and 2020.

These results assume Annex I wading (i.e., a domestic U.S. CO, target equal 10 9 percent
above 1990 level). In 2010, the Kyoto Protocol would raise the electricity price 3.0 cents per

kilowatt-hour, from 6.0 cents to 9.0 cents, an increase of 50 percent. The rate effects of the -

Kyoto Fiotocol would be very different under other assumptions regarding international
carbon trading. The EIA estimates thar the impact of the Kyoto Protocol on 2020 electriciry
prices would be 1.7 cents per kilowatt-hour under full international carbon trading, but
3.4 cents per kilowatt-hour under no international carbon trading.

Figure 30. Projected Increoses in Coal Prices in 2010 from the Kyoto Protocol

Pervent Chinnge in GNP from DAU b 2030
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Source: U.S. Department of Energy 1998, WEFA, Inc. 1998, and Electric Power Research Instirute
2000.
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Figure 31. Electricity Prices under Business-As-Usual ond the Kyoto Protocol
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Figure 32 shows projections from various studies of the increase in electricity prices
that would result from implementation of the Kyoto Protocol. As with the other energy
sectors, the size of the price increase varies substantially with the level of carbon emissions
trading assumed. With full international trading, price increases range from 25§ percent to
almost 60 percent. With no trading, price increases range as high as 130 percent.

4. Household Energy Expenditures

Higher energy prices would lead to substantial increases in household energy
expenditures. Figure 33 shows the changes in household energy expenditures projected as a
result of the Kyoto Protocol when combined with the NOy SIP Call and additonal SO,
reductions consistent with potential PM,  standards (Electric Power Research Instirute
2000). Household energy expenditures include payments for home heating, air conditioning,
and clectricity but exclude transporration expenditures. By 2020, U.S. houscholds are
projected to pay 22 percent more for energy under the baseline growth assumptions.

Note that these figures show the net result of ™wo opposing phenomena. As energy
prices rise, households spend more money on any given level of energy use, which raises
expenditures. However, higher prices cause consumers to reduce their overall use of energy,
thus lowering energy use. The projected reduction in household energy use is shown in Figure
34. Energy use is projected to decline about 15 percent relative to BAU as a result of the
Kyoto, NO,, and SO, initiagves. This means that household expenditures would Increase i
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Figure 32. Projected Percent of Increase in Electricity Prices in 2010
from the Kyoto Protocol
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Source: Charles River Associates Inc. 1999, U.S. Deparupent of Energy 1998, Resource Data
International, Inc. 1999, WEFA, Inc. 1998, and Electric Power Research Instrute 2000,

Figure 33. Impact of CO,, SO,, and NO, Policies on
Residential Energy Expenditures
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Results illustrare the percentage increase relative to business-as-usual case. The policies include the
Kyoto Protocol (U.S. domestic emissions at 1990 + 9 percent Jevels with Annex I trading), the NOy
SIP Call, and a 50 percent reduction in SO; from TFitle IV Phase 1 levels. .

Source: Electric Power Research Institure 2000.
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Figure 34. Impact of CO,, SO,, and NOy Policies on
Residentiol Energy Consumption
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Results illustrate the percentage increase relative to business-as-usual case. The policies include the
Kyoro Protocol (US. domestic emissions at 1990 + 9 percent levels with Annex ] trading), the NOy
SIP Call, and a 50 percent reduction in SO; from Tile IV Phase H Jevels.

Somrce: Electric Power Research Instilfute 2000.

onder these policy initiatives while the quantity of energy services houscholds receive
diminishes.

C. Adverse Impact on the U.S. Economy

Since energy and electricity are such an essential part of the U.S. economy, large price
increases—such as those experienced during the 1970s—might lead ro changes in overall
performance. Many studies project that the Kyoro Protocol will impact the U.S. economy
(U.S. Department of Energy 1998, WEFA 1998, Energy Security Analysis 1998, Electric
Power Research Institute 2000, Edmonds et al. 1997, DR1 McGraw-Hill 1998).

l. Inflation

Figure 35 shows the projected increase in the consumer pnce index (CPl) from the
recent EPRI study, evaluating the effects of the Kyoto, NOy, and SO, initiatives. The CPI is
projected to increase almost 4 percent in the inigal years of the Kyoto targets.

2. Economic Growth

Figures 36 through 38 show the projected effects of the Kyoto Protocol on gross
domestic product (GDP) from several studics. Figore 36 shows the impact of no internatonal
carbon trading. Figure 37 shows the Annex 1 carbon trading case; Figure 38 shows the full
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Figure 35. Projected Impact of CO,, NO,, and SO, Policies on
Consumer Price Index
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Results illustrate the percentage increase relative to business-as-usual case. The policies include the
Kyoto Protocol, the NOy SIP Call, and a 50 percent reduction in SO, from Tide IV Phase H jevels.
Sosrce: Electric Power Research Institute 2000.

international wrading case. As the figures show, the projected impact varies with the level of

carbon trading. With no international carbon trading, the decline in GDP in 2010 ranges -

from 0.45 10 3.47 percent relative 1o BAU. With full mnternatonal carbon trading, these
" impacts fall substantally, ranging from 0.05 1o 1.1 percent.

Figure 36. Impoct of Kyoto Protocol with No Carbon Trading on
2010 Gross Domestic Product
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Source: U.S. Department of Energy 1998, WEFA 1998, Cooper ct al. 1999, Tulpule et al. 1999,

Bernstein et al. 1999, DRI McGraw-Hill 1998, Manne and Richels 1999, McKibbin et a). 1989,
and Kainuma et al. 1999.
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Figure 37. Impoct of Kyoto Protocol with Annex | Corbon Troding on
2010 Gross Domestic Product

MS-
EPR]I EIA Oxford CRA DRI GTEM MRT PNNL MERGE AIM G-Cubed

Percent Change (rom BAU

-3.00%

The EPRI study includes the cffects of the NO, SIP Call and a 50 percent reduction in SO, from
Tide IV Phase Il leveks as well as the Kyoro Protocol.

Sowrce: Elecaic Power Research Instirute 2000, U.S. Deparunent of Energy 1998, Cooper et al.
1399, Charles River Associates 1999, DRI McGraw-Hill 1998, Tulpule et al. 1999, Bernstein et al -

1999, Edmonds et al. 1997, Manne and Richels 1999, sznma et al. 1999, and McKibbin et al.
1999.

Figure 38. Impact of Kyoto Protocol with Intemnational Carbon Troding on
2010 Gross Domestic Product

The EPRI study includes the effects of the NOy SIP Call and a 50 perccm reduction in SO, from
Tide IV Phase I levels as well as the Kyoto Protocol.

Source: Elecuric Power Research Institute 2000, U.S. Department of Energy 1998, DRI McGraw-

Hill 1998, Bernstein et al. 1999, Kainuma et al. 1999, Manne and Richels 1999, Mc](nbbm et al
1999, and U.S. Presidential Administration 1998.
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D. Regional Economic Impact

Implementaton of the Kyoto Protocol could have a partcularly severe economic
impact in certain regions. The reduced demand for coal expected to result from implementa-
tion of the Kyoto Protocol and other air quality initiatives affecting NOy and SO, would
affect coal production, which is concentrated in relatively few states (Electric Power Research
Insutute 2000). The decline in demand for coal would cause loss of coal mining jobs (U.S.
Deparument of Energy 1998). Table 14 reports projections of the number of coal mining jobs
under different scenarios evaluated in the EIA study of the Kyoto Protocol (U.S. Department
of Energy 1998). National coal mining employment is projected to fall from 68,519 jobs
under the BAU to 42,531 under Annex I trading and to 29,187 under no wading.

Declines in employment are projected for all sectors of the economy under the Kyoto
Protocol (U.S. Department of Energy 1998, WEFA 1998, Electric Power Research Institute
2000). Regional employment losses differ due to differences in coal mining employment, coal
mining activity, the number of energy- and fossil fuek-dependent industries, and acuvity in
other energy sectors (WEFA 1999, U.S. Department of Energy 1998). The WEFA study
projects that employment losses in 2010 at the state level would range from 8.7 percent in
Montana to less than 0.5 percent in the District of Columbia (WEFA 1999). Thirteen states
are projected 1o experience declines in employment of more than 4 percent.

Toble 14. Projected Coal Mining Jobs under Alternative Kyoto Protocol Scenarios

Kyoto Scenario

Int’l. Trade Annex1Trade  No Trade

Region BAU 1990 + 24% 1990 + 9% 1990 - 3%
Appalachia® 49,477 41,617 32,386 24,307
Intenior? 8,043 7,801 6,257 3,484
Powder River Basin® 5,013 3,827 1,829 344
Other West* 5,693 4,785 2254 941
U.S. Total 68,519 58,223 42,531 29,187

' PA, OH, MD, WV, VA, and KY (east).

1L, IN, KY (west), 1A, MO, KS, AR, OK, TX, LA
3 WY, MT, and ND.

* CO, UT, NM, AZ, AK, and WA_

Source: U.S. Department of Energy 1998.
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MISCELLANEOUS GENERATING/TRANSMISSION STATISTICS

WSCC

The Western Systems Coordinating Council (WSCC) covers all or parts of Washington,
Oregon, California, Arizona, New Mexico, Colorado, Utah, Nevada, Idaho, Wyoming
and Montana, as well as part of Mexico and Canada.

The region is divided into four subregions: the Northwest Power Pool Area is winter
peaking and beavily dependent on bydro power (65 percent of installed capacity); the
Rocky Mountain Power Arca, which can be cither summer or winter peaking with a 24
percent hydropower and 59 percent coal-fired generating capacity mix; the Arizona-New
Mexico-Southern Nevada Power Area, which is summer peaking with a 17 percent
nuclear and 44 percent coal-fired generating capacity mix; and the California-Mexico
Power Area, which is summer peaking and heavily dependent on gas-fired generating
units (47 percent of installed capacity). - ’

The Northwest Power Area, which covers all of Washington, Oregon, Idaho and Utah
and parts of Nevada, Montana, Wyoming and California, has about 55,000 megawatts of
winter generating capacity, about 65 percent of which is hydropower. Only about 700
megawatts of net new generating capacity has been added since 1990, most of which has
been natural gas. Operating capacity has increased by only 2 percent over a 10-year
penod.

As aresult, since 1990, the Northwest Power Area’s dependence on generating resources
outside the region has increased, as the summer surplus of capacity over peak load has
decreased and the winter capacity deficit has grown.

From 1995 to 1999, generation in the West outside of the Pacific region (California,
Oregon and Washix_xg10n) grew by 22 percent, which was twice the rate in the Pacific
region.

The generating capacity margin adequacy over the next ten years is heavily dependent
upon the tirely construction of roughly 30,200 megawalts of net new generation.

Within the WSCC, California is experiencing transmission constraints in moving power
into southern California and from southern and central California to northern California.
There are transmission constraints in the San Dicgo area. During extreme cold weather
periods, the import capability on the California to Oregon intertic may be severely limited
in moving power from south to north. The Puget Sound area is facing transmission
constraints, which limits the transfer of power between the province of British Cohumbia
and the state of Washington. The transmission paths between southeastemn Wyoming and
Colorado often become heavily loaded.
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MAIN

The Mid-America Interconnected Network (MAIN) covers portions of Towa and
Minnesota, most of [linois, the eastern third of Missouri, the castern two-thirds of
Wisconsin and most of the Upper Peninsula of Michigan. :

More than 3,000 megawatts of new generating capacity is scheduled to be added within
the MAIN region in 2000. The majority of planned capacity additions are short lead-time
combustion turbine peaking units owned by merchant power producers.

The MAIN region experiences transmission constraints that limit that region’s ability to
import power from ECAR to the east. The Wisconsin-Upper Michigan system has
‘inadequate capacity to import power. And, MAIN also faces transmission constraints to
power imports from the west.

" ECAR

The East Central Area Reliability Coordination Agreement (ECAR) covers ail or parts of
Michigan, Indiana, Kentucky, Ohio, Virginia, West Virginia, Pennsylvania, Maryland
and Tennessec.

By 2004, the ECAR region will need an additional 15,000 megawatts of generating
capacity. This means that about 22 percent of the announced new merchant capacity in
the region will need to be built by 2004. ' :

By 2009, about 66 percent of the generating capacity in ECAR will be 30 o more years
old and about 29 percent will be 40 or more years old.

Coal is expected to suj)ply about 69 percent of the total éapacity requirements in 2009.
ECAR currently has about 82,000 megawatts of active coal capacity, of which at least
52,300 needs to be retrofitted with selective catalytic reduction (SCR) equipment.

ECAR suffers from several transmission constraints. The power flows circulating around
Lake Erie often limit the ability of the Michigan systems to receive firm power purchases
from Ontario. The American Electric Power (AEP) 765 kV transmission line between
West Virginia and Virginia continues to encounter certification difficultics that have
delayed this vitally needed line, resulting in a reliability risk.

SERC _
The Southeastern Electric Reliability Council (SERC) covers all or parts of North

. Carolina, South Carolina, Georgia, Mississippi, Alabama, Virginia, Louisiana, Arkansas,
Missouri and the panhandle of Florida.
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SERC expects approximately 34,000 megawatts of new generating capacity to be added
in the region over the next ten years. These additions inchide natural gas-fired
combustion turbine units (40 percent) and combined cycle units (44 percent).

SERC'’s ability to transfer power on its transmission system above contractually
committed uses has become marginal at some points in the system.

FRCC
The Florida Reliability Coordinating Council (FRCC) covers the Florida peninsula.
FRCC is projecting the net addition of 11,418 megawatts of new generating capacity over

the next 10 years. Of that, 10,971 megawatts are projected to be natural gas-fired
combined cycle

The FRCC has limited transmission capacity to import power from the north.
MAAC

The Mid-Atlantic Area Council (MAAC) covers all of Delaware and the District of
Columbia, major portions of Pennsylvania, New Jersey and Maryland, and a small part of
Virgima.

MAAC has received requests to interconnect more than 38,000 megawatts of new

generating capacity to the transmission system by 2005.

MAAC currently experiences difficulty transmitting power to the eastern part of the
region. There also are transmission constraints in southern New Jersey and east central
New Jersey.

NPCC
The Northeast Power Coordinating Council (NPCC) covers the state of New York, the

six New England states, and the provinces of Ontario, Quebec, New Brunswick and Nova
Scotia.

Currently under study in New York and New England are over 5,400 megawatts and
20,000 megawatts, respectively, of new merchant plant capacity to be in service by the
end of 2002..

Ontario Hydro and Detroit Edison are in the process of enhancing the transmission
facilities at the Michigan-Ontario connection.
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Preliminary Assessment of
Summer 2001 Electricity Supply Conditions
February 5, 2001

NERC publishes (May and November) seasonal assessments of the reliability of bulk
electricity supply in North America. The Summer 2001 assessment will be published
May 15. It will be based on updated supply and demand projections.

The information in this preliminary assessment relies on preliminary information and
judgment, and is subject to change when the updated projections come in. As a result,

" nothing in this report should be publicly attributed to NERC. Also, as a general caveat on
any assessment like this, even those areas that are expected to have adequate generation
and transmission for the coming summer could expernience problems if extraordinary
weather or equipment outages occur.

The pnmary areas of concern for Summer 2001, as we see them now, are:

California and the Pacific Northwest

The California Independent System Operator (CAL-ISO) indicated in November 2000
that 2001 Summer demands could exceed available resources at the time of peak by 253
MW (mild temps) to 4,152 MW (hot temps). These projections include imports. of 4,500
MW from outside the ISO, 1,421 MW of new generation, continued operation of CAL-
ISO’s 44,050 MW of existing generation (except for any generator maintenance outages
and deratings due to low water conditions at hydro facilities), and a provision for required
operating reserves. (Interruptible demands have not be subtracted from the demand
forecast, but that may be academic since al] of the hours of interruption allowed under
these contracts were used up during the month of January.)

In the northem part of the state, hydro-powered electric generators will be limited by low
water levels, as will imports from the Pacific Northwest. '

California has an internal transmission constraint that limits how much power can be
moved from the southern to northemn portions of the state. Therefore, most of the
reliability problems are expected to occur in northern California.

The Pacific Northwest is also heavily dependent upon hydro-powered electric generation.
Stream flows and reservoir levels are at critically low levels. The key hydro indicator in
the Northwest is runoff at the Dalles dam on the Columbia River. Current flow is about
65% of normal, and this will be the 4 worst year on record unless they get heavy spring
rains. The Pacific Northwest should be able to meet its own customer demand unless
weather is extremely hot, but will not be able to supply California with energy as they

typically do.

February 5, 2001
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Southeastern United States
Conditions in the Southeast are expected to be much the same as the last two summers —

extremely tight. A number of new generators are planned to be added by the Summer——-

However, there may be problems delivering the energy from some of these generators to

the demand centers because the transmission system additions needed to connectghese
generators into the transmi@@ﬁ@mh Some

EXIstmg generators are scheduled to be out of service this spring for maintenance to add

emissions related equipment. This has the potential to reduce available resources at a
cnitical time of the year.

Texas

Texas projects adequate capacity margins, but there are still some causes for concern in
the state. Texas forecasts about 8,000 MW of new generation being added for the
summer, but about 2,500 MW of this new generation is in an area of West Texas that
prevents it from being delivered widely throughout Texas due to limitations in the
transmission system. Some of the new generation is on the border between Texas and the
southeastern United States and may not be used to serve the customers of Texas.

Texas experienced prolonged, extreme temperatures last summer, which required some
generators to run many more hours than normal. This could lead to increased generator
breakdowns this summer (like California experienced this winter).

A retail access pilot program is scheduled to commence on June 1, 2001 in Texas, and the
ten power system operating centers (Control Areas) will be consolidated into a single
center. Because June is a time of heavy electrical demand in Texas, this situation bears
careful watching.

The Northeast

The northeastern United States experienced a very cool summer last year. If
temperatures had been normal, it is very likely that New York and New England would
have experienced serious electricity supply problems. While conditions have improved
in this region since last summer, it is still susceptible to shortages if customer demand
exceeds expectations due to abnormaily hot weather, or if a significant number of
generators are unexpectedly out of service. ‘

Last summer, New York City experienced some minor supply shortages due to a lack of
sufficient transmission into the city. About 440 MW of new generation will be added in
distributed locations around New York City by Summer 2001, which should help
alleviate this condition and contribute resources to serving total demand in the state.

February 5, 2001 | -
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. . Yakama Nation
Federal Energy Policy Priorities
April 2001

Interconnection and access: Amend law to require co-ops, municipal utilities and
PMAs to allow tribal and on-reservation energy generation to mterconnect and
provide open access

Capacity building: Provide grants through Departments of Energy, Commerece,
Interior to tribes to build in-house energy development capacities

Conservation: Fund conservation for tribal government and member facilities and
homes ‘

Leadership: Establish tribal energy office at DOE Lo

?

Acquisition: Require DOE to follow BW with regard to tribally- -

generated energy

e s ti

Immigation: Optimize triba] water projects for energy generation and consumption

PMAs: Clarify and standardize power allocation policy; allow reselling/leverage
of tribal allocations

Siting: Support EPA efforts to help tribes develop environmenta] codes; clarify
tribal authority to condemn land on-reservation for transmission rj ghts-of-way
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Arizona .- New Mexico - So. Nevada Area
Project Type: Concept
Org. Project Name and I0% Need/Requirement Project Description Est Cost (USS) Status Year
PEGT Wiiard-Hoitywood Hne (8791) Aliows reconstruction of Alamogordo-Hollywood line, | Provide loop sarvice to Hollywood NM region, Cument 2007
PNM Sonore-Arizona Interconnection Project (¥ 1020) | Project wouid creat interchange capabiiity where . | Creation of e high vonceo interconnection between $380,000,000 Current 2004
NONe Now exists Paio Verde in the WSCL and Ganta Ans, Sonors in
the Mexican Natonal Grid
TEP Midvale - San Joaguin 138 kV (¥840) Extend exising 138 kV iine (6 mites) Oelayed 2010
TEP $0.Loop-Cyprus-Slerrita 138KV fine (#468) Reinforcs locsl rsnsmisaion system, Construct new 138kV.iine through Grasn Valley Cument 2008
. aubstation (24 miles).
TEP Springervilie . Greeniee 345kV Line (8450) Deliver r from San Juan and Springerville Consvuct new 345kV line (110 mi.) Delayed 2012
generaling sistons. :
TEP Tortollla 10 South 34$ kV (#147) in-sarvice date under review. Deiasyed 2010
Copy iInlerest: Arizona Public Service Company ;
TISGT Alamgordo-Oons Ana 115 kV Line (¥1442) This project will correct the extansive crossarm nstall new bracing structures on each crossam of Cument 2003
faliure on the existing line: each structure on ihe 75 mies of exNing
tranamission line.
TSGT Alsmrgordo-Hol 118 kV Line (#144i Rebulid 35.6 miles of existing 115 kV iine with 477
g lywod @ (#1440) MQC 3ie 0.8 g:: lon of axla ing w Cument 2004
TSQT Deming 115KkV, 25 MVAr Cap Add (#1449 install 8 25 MVAT bank of 116 kv caps at th
v . ° ( ) . Deming 115-60kV substation. P * Current 2003
WALC | Shiprock-Four Corners 345KV laterconn. (#333) | Fulfill conractual commitmants Uﬁor’da Shiprock-Four Corners 230/345 kV line @ Current
miles
WAUG  INTUA - Shigrock 118 kV (8313) - Sarve srea Joad Intarconnect Nevajo Tribal Authority (NTUA) sl Current
. Shiprock Sub '
Project Type: Need
Org. Project Name and ID# Need/Requirement Project Description Est. Cost (USS) | Status Yoar
NTUA NTUA Various 118kV and 89kV {#402) Need for verious unspecified Internal projects. Current
Project Type: Project
Org. Project Name and ID# Need/Requirement Project Description Est. Cost (USS) | Status Year
AEPC Topock Project (#514) Tap on Parker-Davis 230kV ling #1. Tap on Parker-Davig 230kV line €1, InService 1099
Copy Interest: Arizons Public Service Company
APS Alexander Interconnection (#1148) Pant of & capacity swap betwean APS and SRP. APS Add 230/60kV trensformer to a SRP subsiation Current 2001
will get capadity lo Alexander and SRP wili ot
capaclly to Knox

http://www.wicf.org/cgi-bin/w2rSum.asp
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APS | Capaciiors (81317) Replace serles capadiions on the So. Navejs 370ry | Shunt and T2ries enactor repiacements and Curreny 2008
systom and add shuni capacitors on the 230kv lbans .
lyolam |
APS Oscent Basin Culln (81311) A new 510 MW generator will be served by outting in | A new swbsiation cut into sn sxisting line Cuitent 2001
an existing 230kv Une
APS €aurells 600/230kv substation (#660) T0 serve icrocasied losd growth in Phoenix ares. Construct new $00/230 kV aubstation and 230k 325,500,000 Current 2003
: -~ {lines « increase capacity by 1200 MW
APS Estrella cutin (w804) To serve forcasted load growth in Phoenix. Cuétn la.t?on axisUng 230Ky line into the new Eateils Current 2003
subs|
Copy interest: SRP
APS Four Corners Sub. (#27¢) Ten;\\l;uu upratad Four Comers~Shiprock line lo Convert FC-Shiprock 230kv line to 345kv Curtent 2001
J45kV.
APS Gavilan Peak Substation (#1203) %ﬁk‘v r?‘ow 230/69/12kv subsiation inlo en existing Curtent 2003
ne
AP Ha Bend . 30 kV i 10] To sarve iorecasted growih Construct new 230 kV kne rom an exist Current 2003
S Gha Bend - Ao 230 ne (#010) ¢ subsiation (o 8 new Alo substation, Alo "~
i Improvement Co. Is owner,
APS Gls Band - Yums 230 kV line (#318) To serve forecasted growth ;oosut:\a% aw 230 kV line - incresse capacity by Current 2004
AP Hilitop-N. Lake H Okv 1 Construct new 230 kV line from exsiting substation Delayed 2030
s Lke Havasu 230kv line (#801) 10 new N. Havasu substation. Citizan's Ublity Co. Is Y
primary utlity.
APS Knox interconnaction (81116) Par of & capacity swap between APS and SRP. APS | SRP to et 8 hew 230/88kV substation into APS’ Curent 2000
will gel capacity 10 Alexander and SAP wit get Kyrene-Sants Rosa 230KV lne,
CApACIty o Knox.
APS Lincoln 81-Counlry Club uprate (81319) Add cooling system 0 ungerground 230kv cable Current 2002
APS Lina reconductoning (¥1310) Various ines sre planned (o have the conductor Reconductoring of various lines : Current 2008
changed to get higher ratings
APS Pinnacie Pesk-TS1 230kv line (#1304) - A new 2)0ky line trom Pinnacie Peak 1o TS Current 2004
APS Ploneer Substation (¥1204) A new 2)0/89/12kv substation Current 2007
APS Ploneor-Gavilan Peak line (#808) To serve lorecasted growth Consluct new 230 kV ine Current 2008
APS Ploneer-Pinnecis Pesk 230kv (#1308) A new 230kv transmission Hne Current 2008
APS Planewsr-T§8 230kv (81134) A new 2)0kv ling connecting two exhslng Curtent 2007
substations
APS Preachar Canyon Cutin (#1178) Change the Preacher Canyon tap to an in and out Cunent 2001
APS PY-Estrela 600kv line (#1303) A project lo increase impont capabillty 1o the Phoenix | A new 500kv line trom Paio Verde 1o Eastrels Current 2003
ares
APS Reacior repiacement (#1314) repiacamant of deterialng resclon Replace single phase 500kv resctors al Mosnkopl Curvent 2008
snd Four Comers over vasious yesrs
APS Saguaro 230kv switchyard (#1312) :«w 'uouuutlon leminating 2 lines and 2 Cut two axisting lines inio & new subslstion Current 2001
ransiormern
APS Sania Rosa - Glla Band 230KV line (#329) To serve lorecasted losd growih ggglu"uocé &w 230 KV Une - Increase capacity by Current 20068
APS Tranaformer Additions ($1301) varlous transtormer additions EHV and HV transformer sdditions or » Current 2000
. upgrage/replacements
APS Triby Wash Subatation (#1297) ;[o be (;ltlnbl.nlo exigting $O0kv iney. Lower voltage A new §00/230/69/12kv subslation Current 2008
INes wA new
APS Trilby Wash-El Sol 230 kV line (#802) To serve forecasied growih Construct new 230 kV line from sxisting substation Cummant 2008
10 new 500/230kv substation
APS TS1 Substation (81 178) A new 2)0/90kv subslation, cut into an oxiating line Current 2001
APS TS2 sybstation (#1298) A new 230/89/12kv substation Current 2009
APS T52-TS3 230kv ling (#1309) A new 230kv line connecting two future subststions [ A new 230kv line Current 2009
APS TS3 substabon (#1300) A new subsiation snd new 230kv lines A new 230/89/12kv sudstslon Current 2007

-
@
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APS 1 TS3-Buckeye 230kv line (#1308) A new ling from an existing substation to & vaw A naw 2304y line Curvent 2007
230/86/12kv subatstion

APS TS5 Subslation (#1179) To be connecled to WAPA's 230kv line from A new 230/66/12kv subsistion connected W an Current 2002
Weatwing to Wadds)l oxisting iine

APS W.Phoenix-Whils Tanks lnes (¥319) To sarve forcasted load growth in Phoenix. Construct @ new doubie circult 230 kV (line between Current 2001

Bxisting substations

Copy intarest; SRP

APS Westwing- El Sol 230 kV line (8320) Construct new 230 kV line parsilel to existing fines Current 2008

APS Westwing-Ploneer 230 kV line (#803) To sarve locecasted growth Constucl new 230 KV iine from existing substation Current 2009

10 new 230kv substation’
Siudy interest: SRP

APS “ | Westwing-Trilby Wash 230ky line (¥4 148) To sarve forscasied load growth Construct » new 230kv dne from axisting suds laton Current 2009
10 8 New 2J0kv sudststion

APS White Tanks-TS) 230kv ilne (#1307) A new lina from tha White Tanks subslation (o & new | A new 230kv ling Current 2007
230/80/12kv substation (TS3) .

CALP South Point (#1388) 541‘0,:300 kW natursl gas fired combined cycle power Cumrent 2001

. plani

EPE El Paso 115 kV East Side Loop (#403) To sarve forecasted load growth, Consluction In Construct new 116 kV lines on Ei Paso's east aide | . 311,140,000 Current 1609
phases from 1009-2004,

EPE EPE 90 MVAR Shunt Cap (#741) ingtall (hree 30 MVAR capacitor banks on the 118 $326,500 Current 2000

) KV system. Slles to ba delermined.

FARM EPFS-H-H (8405) ) 116kv line 10 serve EPFS & continue to Glade Sub Currant 1098

FARM Hart Canyon to Aztec Sub. (827) Pan of new line from Aztec Sub. to Glade Sub. Current 1990

FARM Hart Cenyon to Glade (#145) Pan of new line lrom Aztec Sub. to Glade Sub. Current 2004

) Ave. 42 Transformer (8277) Current 1008

NEVP 1 Avera 230 kV Substation (#961) ) Construct new 230 kV substation; sdd 230/138 kv Curent 2002

sutovansiomer. Transmission source provided by
Joop-In of axisting Northwest-Arden 230 kV

transmission line.

NEVP Beltway 230 kV Substation (#774) Construct 230/138 kV substation and 1-230/138 kv Curramt 2004
sutotransiomer. Tranemission source Irom loop-in
I?o-’. :xloﬁnp Noﬂhmul-Ard_.n 230 kV transmission

NEVP Crysial Project (#286) Construct new 5007230 kV subsiation as pan of InServics 1069
Crysial Transmission Project.

Copy Interast: Arizons Public Servics Compeny

NEVP McCullough-Asden #2 230 kV Reroute (8387) ::wm& fjgg KV circults trom 3230 kV towers o ' InService 1009

NEVP McCuliough-Arden #3 230kV Line (#372) m new 230 kV line to incresss transier Current 2005

Copy intersat: PWEnergy

NEVP 1Noveﬁo-McCuIbuoNCmul 500 kV Loop (#373) {Iincrease transler capabliity and reliabiiity . ‘l;‘olgpc l:\y :huo' esuxl;uno Navajo-McCuliough 500 kY fine InService 1999

. Study Interest: Arzone Public Servica Company

NEVP River Moutain Project (#778) 4-230 kY transmission Uis Unes from Mead Current 2001
substation into the Nevada control ares

NEVP Washbum-Michael Way ($388) Construct new 138 kV line (13 miles) InService 1990

NTUA Navajo Transmission Project (#187) Current 2001

Copy Intersst: Pinnacle Wesl Energy Study Interest: Arizons Public Service Company

NTUA [ Navajo Transmission Project (8146) | | | Cument| 2001

Copy Intsrest: Resource Dals inlemational _| Study Inlerest: Arizons Pubiic Service Company

PEGT lColouoo-Ncw Mexico Intertie Project (¥143) lAddmonal load growth will lead to low voilsges. 113 mile 230 kV ansmisslon line, new subslation l Cunonll 2001
and ransformer al Gladsione

http://www.wicf.org/cgi-bin/w2rSum.asp _ Alvan
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"|cooy Intérest; Altoe industies, yllicorp united
PEGT | Hollywood Capaditor (#1332) Maintain sdeguate voltage for summer peak Add @ 8.25MVAR 116kV shuni capaciior Current 2000
PGEN Harquahala Gensrating Project (#1270) inciudes new 21 miie 500 kV Une lo Palo Verde. 4 Unit Combined Cycie Generating Project with 500 Current 2002
) kV Transmission Line
Copy Interest: Altec Induatries .
PNM New 345 kV Source (#1228) Conceptusi profect 1o serve forecasted load growth | Construct new 345 kV line inlo cantral New Mexico Current 2008
PNM Norton-Sanis Fe 116 kV line (#382) T0 serve forecattod load growth Construct new 115 kV ine (1Imiles) Canceled 2000
PNM Wesl Mesa 345/1 15 kV Transfomer (8437) TO sarve sres load growth. Now 345 /115 kV transtormer st Weas! Mesa Sub, InService 1009
SOGE €I Dorado Enargy Plant (#740) Also Includes two tranmiasion projects: 230KV line | Generation slalion with 2. 165MV combuation InService 2000
from generating f""‘ 10 existing Eldoraco . Jturbines and 1-187MW steam turbine.
substation, aboul .6 mile. Loop In the McCuliough -
Arden 230kV line into the pisnt, each segment beling
about 1 mile long,
SDGE Marchant Project (#688) Also Inciudes two Lranmiasion projects: 230kV line Generation slalion with 2.185MW combustion InService 1909
from generaling plant to existing Eldorado . turbines and t-137MW steam Wrbdine.
substation, sbout .8 mils. Loop In the McCuliough -
Arden 230kV iine into the plani, ssch segmant being
sbout | mile long.
SRP Browning 500/230kV Station (#623) New 500/230kV, 1200MVA sistion $40,000,000 Cunent 2001
SRP Kyrens Expansion Project ($1367) 2&%’:W‘ﬁomblnod cydle installation on the axisting Cumrent 2003
station sits
SRP Santan Expansion Project (#1388) 7&%MW lcgmbinod cycie instaliation on an existing Current 2008
8 oN 8
TEP East Loop - Northaast 138 kV line (#328) To reinforce local Uansmission syslom Construct new 138 kV line through Synder in3ervics 2000
Substation (13 miles) -
TEP Font Lowsii - Mountain Syb ($1328) Loop existing DMP . Northeaat 138 kV line south of |
4 Fort Lowell Hd nesr Mountain Ave, through Cancvles 2002
substation.
TEP lrvington - Eest Loop 138 KV line {#327) To reintorce local ransmission tyslem Construct new 138 kV line through 22na Street InService 2000
substalon (9 miles)
TEP Ivington - Vail 138 kV line (#320) To provide additional eiectric service 1o the south Construct new 138 kV line through Littistown Currenl 2005
cenire! part of the TEP service area substation (4 mies) ]
TEP Los Reales Substation (#944) ?5’5‘;‘{/“..“ Bubstation under existng East Loop - Vail Current 2001
ne.
TEP Rancho Visloso - Cataline 138 kV line (#331) To relnforcs locs! Vansmission sysiem Construct new 138 kV ilne (4 miles) Curront 2000
TEP Roben Bills Subslation (#943) ?:::m Substation under exieting East Loop - Vall Current 2000
8. -
TEP Saguaso to Tortolita 82 500 kV (8188) Curreni 2003
Copy Interest: Arizona Public Servics Company
TEP South Sub.-DeMoss Pstrie 138kV line (#404) Construct new 138kV line (18 miles). Oelayed 2011
TEP Swestwater Substation (9942) Construct new substation under exiating N rth
- DaMoss Petrio 138 kV line 9 North Loop Oolayed w10
TEP Vali - East Loop #3 138 kV (wes7) increase TEP ares tansmission reinforcement.. To provide sdditonal electric service 10 eastem parnt Current 2006
of TEP service ares
TEP Westwing - South #2 348kV line (#1327) Cument 20086
TNP Alamogordo 118 KV Capacltor (#1 313) This project is aimed to correct voltage problems on Addition of @ 116 KV capacior bank to the $300,000
the Alamogordo 115 KV bus snd the Alsmogordo - | Alamogordo Substation 116 KV bus ' Cumont 2000
Hollywood 115 KV (ransmission line.
TSGT CO-Now Mexico 230 kV Intarte (§1439) Construct a 113 mile, 1272 MCM lransmission line Currant 2003
from Walsenburg Substation in CO 10 & new
Substaton st Gladstone In NM.
TSGT Elepht Bule-Deming 115 kV Une (#1444) Rabuiid 78.3 miies of 133.1 holiowcore conductor Current 2002
. line betwesn Elephant Butis NM and Deming NM,
- New conductor will be 477 MCM.
TSGT Gallup 118 kV 8.26 Mvar Caps (#1443) Install @ 115 kV, 6.25 MVAR capacitor bank with Current 2003

2/13/01
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high-sids Clicult Sviitcher and contral Panel st the
Gallup Subslation.
instait 2-115 kV clrcuil breakers on the 149 mife Currem 2000
TSGT Socorra118 kV Briv & Mod Ph.II (#14438) Wesl Mesa-Elephant Butte Line 1o Mitgate
Outages.
WALC  1GriNith Energy (¥974) Plani will be thed into trensmission with two 230kV 650MW of Gas fusied Genersiion Cumrent 2001
. Hines; GrM-MoConnico and GriMith-Peacock.
Copy Inlerest: Altec industries, PPL energyPius
To migate excassive tauit current st the Mead $4,400,000 Cument 2001
WALC Mead series reaciors (81009) 230KV bus, series reaclors will be placed In the
230KV bus.
WALC [ Needlss Subalstion 230/89 KV (#335) Loop In Davis-Parker #1 230 kV line Current 1998
WALC South Polnt (#976) “Goﬂoul.&alr'\o wili be lied into transmision by 2-230kV | New gas fired generation (S00MW) Current 2001
nes (8 miles).
WAUC | Shiprock 1o Four Corners (#136) Convert from 230 to 345 kV operation. Cumrent 1098
Copy Interest: SRP |
* . 9 .
California - Mexico Area
Project Type: Concept
Org. Project Name snd ID# Need/Requirement Project Description Est Cost (USS) Status Yeosr
CALP Glass Mouniain (#940) , 49.9 MW Geothermal Power Plant ) Current 2004
P P lant (8 Interconnact new Suttsr Power Plant (500 MW)to Current 2000 |
caL Suttor Powsr Piant (871 N WAPA's 230KV Ollmil-KuWEM& Ihum oren |
Switching Station wil be built nesr theas lnes o |
. Interconnact the power plani.
SOGE SO0KV line: Valley-Rainbow (#1271 t project only - no funds committed yel. Bulld » 52 mile 500kV line between SDGAE's Curren 3 |
ahey-Ra warn Concapt project only - no y . | Rainbow substation and SCE's Valley Substation, oot 200 |
Loop 7123030 Into Rainbow stie, convert rainbow to |
500 kV operation. (991323) |
Study Interest: Southam Californis Edison
SOGE | AZ.CA 500kV Saries Compensation (#488) 'Qoneoptuol project for one or morg AZ-CA 600KV Current
ines,
Copy Interest: Arizona Public Service Company |
SOGE Transmission For Gensration (#127)) Reinforos SOGAE system. Project 99126, Concept Support the transmiasion requiremants of & thirg Current 2002 |
project only. Fm;/ gcnmlor to connect o the SDGAE system.
90128) |
WAMP | Elk Grove - Vacs Dixon T-Line (#811) Current
WAMP Elk Grove / Tracy T-Line (#736) Cumrant |
WAMP [ Sutier PP to Elverta Sub (#1255) Sutler Power Plant to new substation near Eiverta: $20,000.000 Curremi 2001} |
A single circult 230 KV line, spproxdmaiely 20 miles, |
WAMP [ Tatie Mt/ Elverta 500-kV T-Line (#733) This project can be sudied In conjuncion with, or $20,000,000 Current |
Sutter Power Plant illerconnecton |
pqud. |
_ Project Type: Need
Org. Project Neme and ID# Neod/Requirement Project Description Est. Coat {USS) | Status Yeoar
) N0 I50MW Fulure Need (8472 Need 360 MW of sdditonal transmission capacity st Current
t ulure Need ( ) unidentfied locations,

http://www.wicf.org/cgi-bin/w2rSum.asp
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PG&E.  [San Mateo-Martin No.3 Reinforcament (8463) | Sarve forecasted load growth Reconductar the San Mateo-Marin 116 kV No.d Current 2002
clreull with 11.5 miley of 477 kemil SSAC.
Project Type: Project
Org. Project Name and ID# Need/Requirement Project Description Est Cost (USS) Status Year
CALP Los Medanas (#1390) ;7‘. (500 kW natursl gas fired combined cycle powes : Current 2001
an
Copy Interest: NCPA
CALP Metcall Energy Center (51389) u'oo.(ooo KW natural gas Ared combined cycle powss . Current 2003
plan
Copy Interest; NCPA
CFE Cerro Prieto Il 93 (8207). Current 1009
CFE Cerro Prieto || 44 (#298) Cument 1900
CFE Cerro Prieto Vil 43 (8204) Cumrent 1060
CFE Ceno Prieto Il 84 (#205) Current 1969
CFE Cipres 1o Rosarito 1} (849) Provide back-up treansmission. Current 1908
CFE imperial Valley CA 1o La Roslts MX (8101) CFE - USA 230 kV lies. Current 1008
CFE Maetropoll il to Ls Rosha (#185) Curment 1909
CFE Metropoll 10 Rumaross (#104) Current 1999
CFE Panamaericans POT (#150) Current 1998
CFE Rosarito H to Metropot (8183) Current 1999
CFE Rosarllo Il to Tjuana 1 (#182) Current 1909
CFE Rumorcea 1o Tiuana 1 (#50) Cancealed
CFE Termostectrica (#301) Current 2003
CFE Termosiectrica (#290) Current 2000
CFE Termosiectrica (#290) Current 1909
CFE Tormoelectica (#300) Curment 2000
CFE Termosiectrica ($302) Current 2003
CFE Tljuana 1 to Miguel (#160) CFE - USA 230 kV tes. Current 1908
[[le} KS 230 kV Line Loop Into Ave. 42 Sub. #142 Loop Coachelta-Mirage 230 KV into Ave42. The project consiats of ing the exlstn. Current 2000
wi4z) o Ccudn‘la Valiey (D). m”fzao kv (séE)'KS'
fine into the Ave.42 (1D substalion. The extension
of the KS iine wil be 8 2.5 miles of double clroult 2.
1033.3 MCM ACSR conductor per phase. This
project ined
LOWP | McCuliough to Marketpiace 82 (#158) Canceled 2007
Copy intorest: Adzona Pubiic Service Company
PGAE 800 kV Transm. Into Bay Ares (#1403) The Greater §.F, Say Ares ls prosently facing two Increase the Bay Area 600/230 kV transformer bk, Current| 2007
compounding trends: rapid widespread loedgrowth Gx,ldtymm locating the new bia. &1 a en
- 8nd aging,relirement-baund (osall plants. ertiraly new site,
PGSE  |Atlantic-Del Mar 80 kV Lne Prj (81289) Adlantic-Del Mar 80 kV trans. tine would sxperiance [ Construct s second Atiantic-Oel Mar 60 kV line, Current 2001
nomal overioad In the Atianuc substation could
8xporiencs low voltage during summer pk hrs.
PGAE Bay Meadows 4/0 Cy Reconductor (#582) Eme Qverioad is forecas(ad on the 4/0 Cu Reconductor the 4/0 Cu section a, oxlmul;? 2.8 Current 2003
saclion of the San Mateo to Bay Mesdows 118 kV miles from San Mateo to Bay Mu%vn lap with 715§
Ccircuits in the year 2000. komi Al .
PGSE Brighton 230/115 kV Capadity (#1411) Btlom 37302/‘1,3 5 KV bank Is projectad lo normalty Install a 2nd Brignton 230/115 kV Bank, Current 2004
ove .
PGAE Colgeis 230/80 kV Capacily (#1413) The existing Colgate 76 MVA 230/80 kV \ranslormer 1Add s second 230/80 kV fansformaer st Coigats, Current 2004
€ould sxpenience & 42% overioad for loes of the
hetp://www.wicf.org/cgi-bin/w2rSum.asp 2/13/01
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Marysviie-Pease 80 kV (ine.
PGLE Cortina Subslalion Capacty (#14186) The exising Cortina 230/116 kV 3.68 MVA Replace the existing 3-68 MVA Cortina transiormer Current 2004
transformer could experience a 10% emergency bank with 230/115 kV, 420 MVA 3-phase unita
overtoad In the summer of 2003, . L, -
PGLE Coyote Valley(CISCO) (w1241) PGAE Is currently proposing & new sub. to serve the | PG &E will bulld & Now subslation which would be Current 2001
proposed Clsco davelopmant which is stk in the 00ped Inlo the Melcall-Monte Visls 83 or 4 clrcuit,
permitting process.
PG4E FMC Loop (#1459) Additional bank ugldty ai San Jose A snd B would [Loop FMC substation when the third dlstribution Curront 2003
deter need for 3rd FMC bank, bank installed,
PGLE Fuiton.Lakeville Upgrade (#1432) A gradual decline In Geyser generation eng a Bulig new. 230 kV lacitities. Current 2008
incresse in load demand will create » need for new .
resourcen. )
PG4E Fulton-Monros Tap 142 Line Reinforce. (81111) | Fulion-S.Rosa 115 kV fine oulaoe[mo otner Fuilon- | Rerate the overtoaded conductors. If rerats Current 2001
§.Rosa 115kV feads the tolal Monroe Sub.load.) declined.recond.thess line ssctions(with 477
Loading on 3.76 miles of 716 AL cond, between }}ACSS?)Dwobp oE'uunq solutions{curtall
Fulton %ub.&Momoe ap. eysers gon.junlii EDRO.
PGLE Harndon-Bullerd 142 115kv Lines Recond The Hamdon-Bullard Nos.§ and 2 115 kV iines could Reconducior the Hemdon-Bullard 115 kV DCTL Current 2004
(#516) axperiance an emergancy overioad dudn? summar  with 477 kemi SSAC condutions,
.| Pesk conditions. Afer ioss of either circuil, the .
remaining Iine couid be loaded up to 108% of its
omerpency raling.
PGAE Hosetler Substation (¥398) Olstribution & Customer Servicss la planning to build Construct 11821 kV Hostetiar Substation with one Curren! 2004
9 Aew distribution substation, Hostetter, in Northeast {45 MVA bank. Connect the substation o one of ine
Sen l;:u 10 provide bervice o expanding-high-tech | Newark-Metcall lines as & single tap.
customers, . :
PGLE Humboidi-Azcats Third Line (#1433 Low volages due 10 an overlepping outage of Bulid new kine. rrent 004
. ) Fnlmawnoznlt snd Humboldt 80KV line. ' c :
PG&E Huntars Point-Potrero 118 kv (#1423) Inatal 115 kV cabie lo mitgate overioading on Instail 116 kY undmsmund cabie between Huniers 2006
1 ' exiating cables due to outages, Point end Potrero PP swiichyards,
PG4E fgnacio 230/118 kv Bank Relief (¥1161) AN outage of e ignacio 403 mva 230/115 kv Possibie solutions includa edding s paratiel 403 Current 2004
ansfonmer tank will s H\unl?'ovmdm‘ mva 230/115 kv bank at Ignacio or 084 In the )
: remaining 230/115/60 bank st ignacio. Marin and Vaisio sreas.
PGAE Jefterson 230/60 kv Bank (8580) The 23080 kV, 134 MVA trensh al Jef? is |R axisting 134 MVA transtormer with & 420 Current 2004
©pacied to experience 3 103% normal overiosd in - | MVA transformer in 2001 10 avoks benk overioad
the yesr 2001, and to maet future load growth demand in the
§ Peninsula srea.
PGLE Kerckhoffl-Karckhoffil Lines (#1417) The Qakdhwrst Jo-Kerckholf 1-2 lines ace showing & | Spiit sxisung Karckhoffi-KerckhoM| 118 kV drouit 2002
normal ioading of 100%. - into two circuks by 2004, Reconducior the
Oskhurst-Kerckhom-Kerokhoffif 118 kV circult
sections.
PGAE Lockelrd 80 kY Brker No. 32852 (81231) Overtoading of the Lockeford 230/80 kV ransformer | Reconfiqure aras 80KV Unes to use &n sxisting line {
bank nd avea 80 KV e 20 8 3% to Induatrial, "™ Cunent} 2001
PGAE Lone Tres Substation Inteiconnection (#827) Future load gcmh in Diabio division's Delta Distict | To meat the forecast ares load growth, the Lone Current 2004
Is projected to cause a need for additional Tree suDstalion sie is planned {0 be deve with
distribution transformer bank cupodtu by summer the first 230/21 kV transformer bank placed In
2002, Esstemn Contra Costs Coun% 88 experienced | service by summer 2002 bn looping Into the nesrty
growth in residential developments in Contra Coste-Newark 230 kV line.
rocent yoa :
PGAE Long Term Fresno (#1408) The Grester Fresno Ares has & hesvy relance of New tranamission faciiies could reduce e ase's C
. focal hYdm ganerston tha avabbdliity of which is rellance or hydro generation and result in 4 more ureent 200
ore. ! nfluenced by weather and precipitation balanced and robust power supply mix,
! condilion. :
PGAE Long Term Stagg /Eight Mile Ra (#1233) Low votiage probiem in ares for oulsge of Slagg- Loop LodI-Stagg 230 kV line into Elght Mile Curent 2003
Tesla 230kV line. : Substation.
PGAE Los Benos 500 kV Serles Capacitors (#1192 This is not expecied to increase capabiity of |Replace 4-500 kV seres Capachor banks between Cument 2001
P ¢ ) Puu\pﬁ*ﬁ - Los Banoe and Midway that are approaching the e
1end of their service lite.
PGSE Metcall 40y 230/115 Trans!, Bk (#1428) Tho loss of one tho three 230/115 tranal. bka. results | Instad 4th 230/115 kV transtormer bank al Metcalf Cument 2003
In thermal overioads of the summes SMeIgency substation,
ratings on the remaining two trans. bks.
PGAE Metcalf Third 600/230 Bank-(#1418) Exisling benks have sarve emsrgency overncads. Instal a (hwrd bank al Metcall Substalon. Current 2002
" "
[ B
|
htto://www.wicf.org/cgi-bin/w2rSum.asp 2/13/01
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PGAE  [Msicall-+ cnts Visla 4th 230KV Ckt (#327) For 083 of L3 axisting Metcait-Manls- Vizia M3, 4 Sting tw v4zadt Uit posilion with 2-conductor Current 2001
. 30 KV ciroult, overioads are forecasted for the bundle 2300 AAC and install 230 kV line tarminals
MotuH-Monu Vista No. 182 230 kv. al Metcalf snd Monll Vista substations for 1909
SUMMer 0pers
PGAE Morgan Hiil Tr ission Reinf \ ru?plna outages of s generator and 8 Loop Morgan Hll Junction-Green Valley 115 kV Current 2003
(#1001) ) s4i0n Uine will cause overioads on the local | lines into Morgan Hill Subsiation,
Morvln Hil Transmission lings.
PGAE ML View-Whisman Loop ($1431) Monts Vista-Ames 116 kV lines closed through Disconnect Ames Sud. from Mt.View -Whisman Current 2001
wouid cause them o have normal(up (o 8%) lnd
omoqoncy(up 10 J0%) thermal overicads.
PGAE HNew Altantic-Pleasart Grove 82 80 kv (#1154) . road and low voitages si Pleasant Add a new 80kv line from Altantic 1o North of Current 2004
Grovo/ Lincoln area. Pleasant Grove and feed Lincotn willy new line.
. Instail 18 mvar shunt Capacior st Atantc.
PGSE New Clavis Substation (w1242) OCS pian to buikd @ new Clovis subslation in the This sudstation could be doudie tapped to the Current 2003
Clovis OPA by 2002. ‘?cnon&nqcr and Menchestar-Sanger 118 kv
nes
PG&E New Goid Nill-Clarkaville 115 (#1248) Emergency overioad for losa of Miasourt Flat- Gold | install new Gold Hill-Clarkaville cirault and upgrade Current 2001
Hill e, cap instaliation deleted.
PG&E No. Livermore/Dublin Subs. (#623) in 1960 thrv 2004 the iced ts forecasi to &“m b(oae Construct 2 distribution lubn k\ No.Tr-Vailey- Current 2002
MW o yeur, A 8 resull, subsiantisl s Oubin and No.Livermors su
trys & dist. ystarn wili be tequired.
PGAE Nortach 116/21 kV Sub, (#1240) Lo-d qrwm in the North Esat San Jose Is excesding Ponom\llnoonmwon study and seek mansgement Current 2001
approval
PGAE Northeast San Jose Transmission Relie] (#157) ngn load growth and new business loads in the San Exrw\d naw Los Esteros 116721 kV Substation Current 2002
Jose ares cause ovodo-dln? of tha existing {0 Inchude @ 230/1 18 kV switchysrd. Construct &
transmission and e 230/115 kV transformers | new doubie circuit 230 kV ransmission iine from the
ot Newark and Metcalf Substatons. ul»lm Newark Subslation to the Los Esterce
Copy nterest: Northern Califomia Power Agency
PG&E Northem Receiving Slaton,Santa Clars (#531) Duo toa load growth In the northem portion of | Conatruct a new 11580 kV Nomom Ru:-an Current 2002
the City of Santa Clara, the City is planning to Station (wilt be Implemented ity of Santa
construct & new 116 kV subslation and rearrange 60 Cbu and loop-in existing PG E Nmm Scott #1
wmmmumubmnmwmu Q0 2 linas 10 the naw subs
' &V North loo,
Copy interest: Northern Californla Powsr Agency
PGAE Paradise Arés Rein. Project (#1256, Parsdise Area ls axpecisd 0 rlence emargen Loop T.ML.-Bults 83 kV fine Into Peradiss and
foct : line overicads and low voﬂnqmm rosncy convert Paradise Sud. to 118 kV ooomuon. " Current 2002
PG&E Pinedele Distribution Sub. Inter. (#1188) Hemdon-Builard line has & 13% overiosd If one Install doubte 1ap lo connnect Ness substaiion to Current 2001
clrcuit s out in the year 2001. Hemdon-Buliarg 116 kv line.
PGLE Pitaburg-Tassajsr 230 kv Recond. (81170) ﬂoukuc.nl normal overioad of 3% In 2001 summer Reconductor 8.4 miles of 984 AAC with 964 SSAC, Current 2001
pegk.
PGSE Ravenawood 230/118kV 8Kk, Cap, (#1420) A second bk, wili be (nsall at Revenswood to Ravenwoods Sub. Bk is the only rsnsmission Curmrent 2004
Increase normal ang amergency capacity to the transformer bk. at this sub.Oulage wilt cause other
Paninsuis 115 kV system, facilies in tha Mid-Peninsuls 1o sxceed thelr
smergancy capabilltes.
PG4E Reacuve Supportin SF/B.Area (51424) Reactive margin in the Bay Area Needs (0 be Install reaclve luppon in the Bay Area-candiate in
¢ Incrassed for contingancies Martin 230 kV for 2002. Y o Current] 2003
PQaE Replace 2 of 60's-70's 500kv Series Cp (#1149) | 60's-70's vintage series capacitor banks are neanng | Replace existing series capaciior banks with new c
: the end of the service lifs. bks. huvln%»om\uwo minute emergency raling of urrent 2009
PGSE Replace nine 80-70's S00KV Cap (¥1230) 60's-70's vinlage series capacilor banks sre neanng | Replace with higher rated, MOV prolacted sories Cument 2007
the end of their service iife. cap bnks,
PGSE RMR Maicalf 500 kv 300 MVAR Cap Bk. The CIS0 has dotermined 6,000 mw of tocal PGAE Plans 10 investigste several transmission Current 2001
(#1142) Ilty must run gensration ls needed for the SF aitemativas t reduce the 6,000 mw RMR
8. res. The anpusi cost of this RMR requirement | requiremnent for Bay Ares.
[ lboul 600 million to | bilion
PG&E - |Robles Station (#724) Sarve ares I0ad growth, Siny Jlo ap the Petsburg- wgn N0.2 230 kv line Current 2002
Instail one 48 MVA, 230/21 kv lransformer,
PG&E Salings/Watsonville Transm (#1421) Thermal overioads and low voltages are caused by | Instail voilage support devica In the Wasonville ares Current 2008
http://www.wicf.org/cgi-bin/w2rSum.asp 2/13/01
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L-1 candition in the Watsonvil'e, to boost voltagae.
PGAE San Francisco 230 KV Tranamisaion (W497) Pohnw reduced generstion In San Franclsco due [ Varaus Usnemission options W repisce Huniers Current 2005
lquuauq constraints and Incressing load lesd lo | Point uuu 2 -nd 3 will be investigated. A proposed
solution ls sial & second San Matso 10 Martin
230 kV ubh pluo possibie additiona) Esst Bay
redes.
Copy Intereal: Northom Califomie Powsr Agency
PG&E San Luis Oblspo 70 Rein. Prj (81268) San Luls Oblspo 70 kV area trans, wili nce | install 8 230/70 kV 150 MVA transformer benk af Current 2001
vohnr and heavy line overtoading 110- Tempiston and construct a 0.5 mle 70 kV doubie
fdo% of summer smergency rating for several singis | circult ine rom Tempiaton to Templeton Jct,
ne oul uqu
PGLE | Sonoma and Pusbio Vokage Sy 1112 Unacosptabie low oﬂa‘gn are Instaii 8 113 kV capaciior at Puabio Sub. lo be Cunrent 2003
v ppont (¥ ) 'olSonm(looskv)andPuo 03.2 kv, lnm. connecied to ke 118 kV bus. The capedity of the
* J@veni of sn cutage of the Lal vﬂb-Somma 118kV  Fshunt capacior is 1o be 100 mvar wilh 4 sleps of 28
kne in the wmmvp«k 1990, mvar esch,
PG&E oilage Prj. (#1113) [Nommal snd ¢ low voitags aiong the install voltage supoon dcvk:n(lhunl bk, slc.) on Current 2003
G SonomaMendecing Coasl Voitage Pr. { ) momncy g ] ms iy e Conaal i aunt ﬁl'f“ Pnllo)
ct,-Eik 80 kv line lo 115 kv rating and
Ino to the Ukluh-HopoImd—Clovocdub 118 kv Mno
PGLE St.Helens-Puebio 115kv Line Rein. Prof (#513) | The 718 kemil skuminum seclion of the S, Helena Rerate 14.84 mtb‘ of the 715 kemil sluminum line Current 2002
Al ) Jot.-Puebio 118 kV line is projected ko overioad the | section of Helena Juncton-Pusblo 118 kY
;Yunu\nm Interior amergency Une rating of 148 MVA  |line 10 ¢ RJaec, vA»d peed,
PG&E Tracy/Testa §00/230 kV Cap (#1364 Tracy/Tesla 6007230 kV Usniormers overioaded by | Impt " mitigations to rellef Tracy/Tesla 500230 Current 2001
o & ) 232, and 23% respectively. ; kV'hmfonm(?ovman i
PG&E Tr-Valley Long Term Project (#1401) LW in Tri-Valley will exceed existing install sdditlonal distibution substations and Current 2002
: capactty. transmission.
PQ&E Wesl Sscremento-Oavis Rein. (#1404) West Sacramento-Davis 118 kV sxperience Reconductor the W.Sac-Oavis 115 kv dreuit of Current 2004
1 Ssmargency overioads dus to 50 2/0 and 4/0 sections. | Instalt & 2nd ciroult.
PGEN La Psloma Generating Project (§1050) Now 230 kV line (13 miles) Current 2001
PGEN Otay Mesa Generaung Project (#1277) gvonvmm {0 Miguek-Tljuana 230 kV line § miles 2 Unit Combined Cycle Generaling Plant Current 2002
. m Miguel . !
SCE Aamilos & Lugo Wave Trap Rep. (#1209) To Nllﬂ' woﬂoodl on the Alamitos-Barme #1 & #2 | Raplace or remove four 200«V wave reps at Curment 2001
230 Alamios-Center 230-kV fine, Alamitos- |Alamitos substation, end one 500-kV wave lrep at
ngnmlpo 130K Ine, ang the Lugo-Mahave 600-kV | Lugo subatation,
SCE Mirs Larna 6007230 kV Trf. Addition (#387) a8 9xisUng 500/230 kV transformer (AA-bank) $11,160,000 Current
irs Loma substation,
Copy Interest: Soulhom Callfornla Edison Company .
o 5=. ST MEEL R Add ona 280 MVA 230/88 kV transtormer and $10,000,000 c 1
¥ @&%miﬂ AN, | 81 |owitchrack ot Mira Loms subsiation, ” urrent e
i I (1 AT _‘ i Md 0ne 200 MVA 230/68 kV transformer and 10,000,000 (¢}
é €m Jf}}“ b (ﬂﬂ.@ i {1 3 switchrack et Mirs Loma subststion. $10.000 urent 2000
BRE 3 ¥t uction of  [AGd 1278-MVAR of shunt capacitor banks
: DA .WMQ“Q, 11248 sa %,w%w A93 1276-MVA pa snks among Cument 2000
SCe Serrano 500/230kV T, Add. (#1207) Add third 1120-MVA 500/230-kV Trantormer Bank Curment 2000
ol Serrano substaton.
SOGE Bundie San Qnofre-Talega #1 & #2 (#1076) Sarve load growth and incresss impont capabiity. Bundie TL23007 San Onofre-Talogs #1, bunde
98190 TL23062 San Onofre-Taiege 830" * '+ 041 Cunent) 2004
SOGE Convran: Sn Luis Rey, Sn Mateo (#1 2T4) Bundle TL23000 with TL13832 from SONGS to Sen Current 2000
o‘g oconnect o socond xfrv ban
TUJe 81 §an Mateo Tap. this pmrcu (991 1 2“"
. |being workod In conjunction with 99114, new x
sl 8LR subd
SOGE Expand 230kv at San Luis Rey (#1270 99120 Loop 3.230kV tie lines Inb substation. install 230KV Cunent 200
) bus, convart TL1J303 to 230 kV opecation. (99120) e :
SOGE  |Inwall Reactive Power Suppon (#1272) Assial voitage support also. 99125 ln-un addhloml satc and dynamic reactive Current 2003
. E o g b-ys d what's being done on 9911 lmbll
100 MVAR 5TATCON st Ta, alegs, and adaitions! 483

0CL

hnp://www.wicf.orp,/cgi-bin/w2r$um.a5p
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AVAR 8t verious subststions.
SO0GE Inslall Tranamisaion Substaon Caps ($1189) This ls project 98115, More caps and s STATCON Inalall sdditional subslation capaciiors o provide Cuntent 2000
will be instalied on snother project. 90128, reactive power support
SOGE New 138/60kV vansformer, Mission sub Project 90151, Replecs SIMVA transformer with 8 224MVA Curent 2000
(#1188) vsnsiormer st Mission Substation
60GE New 230/130 kV ximr ot Talega (#431) To serve sres load growth. 96155 #dggr.n; 2:0/ 118 kV 302 MVA vsnstomer st Current 1909
c a ub. :
SOGE New 230/89kV ximr al Escondido subd (#1160) [ 09117 Install an additional 230/69 kV 224MVA trunsiormar Current 2001
| nd remove an existing 138/80kV transformer at
Escondido substation
SOGE New 230/88kV xfrv, San Luis Rey sub (81 188) j0011§ Replace an existng SOMVA bank with a new Cument 2000
. 224MVA bank st Sen Luls Rey Substation
SOGE "~ [New Sycm. Cenyon 200/69kV XFMR (#1265) | 08166 install an additional 230/80kV ransformer st Current 2002
Sycamore Canyon Substation (98195)
SDGE :imd)ud. Laguna Niguel-San Mateo Tap 91187, now cancaelled. Reconguctor two 138 kV lines Canceled 2003
»
SOGE Reconfigure 138k soulh of SONGS (#1187) Bundle uhﬂn&‘ lesion lines, figure iines, | Reconfigure the 136KV Tranamission system south Cancaled 2000
add 2 new 230KV drcult breakers. of San Onofre
SOGE | South Bay - Main Sueet 138 KV Upgiade (8354) | Project 07187, To sarve forecastad load Qrowth Upgrade 138.kV lines (10 miles) Current 2001
SMUO Pocket Sud, (#2060) Hodge-Pocket-230kV line 0oped into Cempbel Sub. InService 1998
TIO Wainut - Hilmar 118KV Line (#1268 Construct 116kV double cireult line from Wainut [o t 1
¢ ) sudstation to town of Hilmar, 230kV to 118kV urren w0
transformation et Walnul.
o Westiey - Walnul 116 kV Line (#1420) Do:b!-oudumb JJ% tl&oslm;n‘:u “:"J, 0118 WV Cumen| 2008
substation Inut Subst 230/118
“}ranslormation at Westiey, tion
WAHQ (C'oat:g?vood-Rouvmohao kV Recondutor increase impont capabdiiity to Sacramenio sng voitage | Reconductor 230 kV fine (60 miles) Cument
support
WALC | Davis-Parker 230 kV Reconductor (#376) Reconductor 230 kV Kne curmnt 2002
Copy Interest: Anzonas Public Sarvice Company, SRP
WALC | Gils-Knob 181 kV Reconductor (#374) 1 Reconductor 161 kV kne, Cument] 2008
Copy Interes: Arizons Public Servics Company, SRP
WALC ] Parker-Kola-Gile 181 kV Reconductor (6377) | Reconductor 181 kV line Coment] 2006
Copy Interest: Arizons Pubiio Service Company, SRP .
WAMP  ]Lodl insrconnection (#1017 Tie City of Lodi into WAPA's Hurtoy-Trecy 230-kV #1 | Tie City of Log! Into WAPA's sxisting Hurtey-Tracy,
) tne " v Caiforale 250400 81 cine.-+ 18009 Hurtey-Tracy Curent| 2008
WAMP  1O'Banion Substation ($727) 230KV Subatation connecting Suttar.Power Plant to
! WAPA's Olinda/KeswiElverta linas " Cument] 2001
Project Type: Concept
Qrg. Project Name and |D# Need/Requirement Project Description Est Cost (USS) | Status Year
BCHA  2L71 (convarsion from 3L3) (81435) Replace sgeing transformer; Sarve increased loads. | Re 360/13.8kV transtormer al Wahleach GS 430,000 C
plce saeing : " wmwenv Vansformer. Modify the 380kV ring H.4200 werent 2009
st Rosadale for 230kV operatio . Rename JLJ ss
AT
B8PA Albany - Eugene Reinforcement (#894) Dap:'?da on Halsey paper miil decision on energy edd adi'cki 115-KY from Eugene sub to Alderwood $3,340,000 Current 2001
Supplier. p.
BPA Custer - Intaico Double Circu (¥805) To sarve 90 MW expansion al intsico plant end olher | Rebuid exisling Cusier . intalco 230-kV ine to dbl 35,570,000 Current
http://www.wicf.org/cgi-bin/w2rSum.asp 2/13/01
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new industisl loads, Dapend® r- loa~s ey,
materisizing. ]
BPA Z blank (#1302) ) Non-slectrical. Databass tast. Curent] 2000
IPC Borah-Midpolnt Upgr. #3560 Increase transfer capabllity of Borah Wes! Install 30% saries compensation in the Kinport $19,050,000 Current 2004
polnt Upgrade (#356) o pabllly of Bora Midpoint 348 KV line, (eaonducior tve Brady.
American Fails and the Amarican Falls-Adelside
138 kV lines, and 8¢d two shunt compensation
banks.
iPC Southwest Inlertie Project (SWIP) (¥388) incresse ransler capablity for commercial purposes :"c:c:ooo i'(\r/u:ﬂmbdpdm-crylul TR wiih 1200 MW bk $369,000,000 Cunent 2010
. na
PSE Christopher West Transmi Project (#8056 , The project will invoive mbuilding and re-routi $2,280,000 Curtent 2008
nrislopher Weat Transmisaion Project (#806) eiaia o5 e Yo Chiisiopher and ™
Fegers! Wey Ares o suppon,
PSE N. King County Tranalormer Addition (#794) Tha project is intended o provide additional suppont | The project would Invoive Instalation of 8 230 - 11§ $10,000,000 Current 2000
&r:‘nelm. projectad iosd growth In North King kY tranaformer st an existing of & new subsWiion.
nty aree.
PSE Olympia Area Ti mer Addition (#797 The project will invoive Installation of & 230-115 KV 310,000,000 Current 2008
4 ransfo A% ¢ ) transformer In either an existing or new subatation
In Thurston County. ) ’
PSE Plerce County Transformer Additon (#796 he 18 intended L provide addkionsl capacity | The project will Invoive inatsllation of & 230-115 kY Curtent 2008
v ( ) -] uﬁm mf'gnmn in Plerce County | transformer at eithes an existing or new substatk
and surrounding areas.
SNPO Beverly Park 230-115kV Capacity (#861) This is nceded W provide additionsl 230- This rrokci expansion will requive designing and $4,410,000 Curent 2010
115kV ransmission substaton ca on{ In the cantrai | constructing 8 230-115kV tanatormation c:&.dry [
Snohomish County service srea (‘Fgo 15kV partof [the wsm\qmm Park 115kV switching station
this m s ;&U\md o be completad in 2005 snd ] location in south Everett area. This axpansion
the 230KV In the yeer 2010), will Indude 8 230-115kV, 300MVA power
R - transformer,
SNPD BPA SnoKing - Add 115KV Sectionalizing This '8 Needad to reduce oulage exposurs for | The BPA SnoKing 115kV wcﬂonaluln%rug? $500.000 Current 2001}
(8703) the south Snohomish County service sres. An . would require the Instalation of one 115kV breaksr
outage of the BPA SnoKing 116kV bus during winter Jin the BP, SnoKing substation. The BPA SnoKin
pesk conditions will result in 8 major non ding bslation is locatad near M Road (208th s.g.)
30uth Snohomish County outsge. :n"osz:%':vRo.d (35th Avanue S.E.). BPA sddressed
SNPD Lake Goodwin (0 Slanwood113kV Une (#630) | This project is needed to reduce the impact of a Sills | Construct o roximatety 10 miles of 118kV ling Cument 2008 ‘
Comar to North Stanwood outsge. This project whi | between Lake Goodwin snd North Stanwood
reduce the outage exposurs of hree sudalations. substations. - Construct 8 115kV line terminal at the
Lake Goodwin subsuuon, * Construct & 116KV line
terminai at the North Stanwood subsletion
SNPD Park Ridge Turners Comer 115kV Line (#840 This project ls needed to provice an sllernate Construct one mile of 118KV line connecting the $500.000
¢ ‘ ) hmmhjuon SOUTCE that connects Perk Ridge Park Ridge and Turner's Comer numeongn Install % Curtent 2008
substalion with Tumer's Comer substation. This 2 115kV line tsrminal at Tumar's Comer substaton.:
project will be coordinated wilh the wghwn 0 road
aning project sponsored by the WSDO
SNPO SnoKing to Clearview 115kV Line (8890) This project is needed 1o reduce the elaciric system | instali & new 118kV power circuit braaker at 34,400,000 Curreni 2008
e e 10 outages In south Snohomish County. 3"°""‘,9 conatruct » new 118kV transmission line
This project will increase the Wanster capabiiity from BPA snoxmg 10 (h8 Fioral Hills ap (1 mbe),
between the BPA Snoking and Snohomish polntof  |rebulid the Cles to Tambak Junction
deliveries. 116KV line for double clroult (3,7 miles), install two
power olr
SNPD Swamp Creek 115kV Switching Station (8641) | Thia projact has been deteired, due lo the defarral of | The Swamp Craek swilching station will include four 35,500,000 Cument 008
) 823 kV subslation upgrade at BPA SnoKing 116kV bregker positons. ‘mo station wili be e :
and lower than expected pesk damand growth, dubam 10 proviae for one future 116kV breaker
. 8ition and for future 230-118kV transformation.
Project Type: Need
Org. Project Name and (D# Neod/Roquirement i " Project Description Est. Cont (USS) | Status | Year
AVA Avondale Substation (#1208} 118/ 13.8XV Substation Add substation 10 meet increased losds In sres Current 2008
AVA Nirth & Central Reconfiguratio (#1208) g:oowuaorw reconfigure 2nd iine Into GAC from Current 2001
http://www.wicf.org/cgi-bin/w2rSum.asp 2/13/01
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AVA Ots - Beccon 230 KV Line (#1438) I712<370uclon Bkd 230 WV o from Otis-Boacon 2008
AVA Ots Orchards 230-118 (¥1208) Add 230-115 transtormer to relieve overoading ang Current 2004
Improve reliablity
AVA Woesl Plains Relnforcoment (#1207) Building tap lo relieve overcads improve relability Cumrent 20014
AVA Wheatiand Substation (#648) 115/13.8kV Substetion Current 2002
BCHA LM Voitags Control (#1373) Instal two 230kV 2x110MVAR shumt capaciiors 39,000,000 Current 2007
(one set supervisory controlied; one set automaty
vitage controlied) a{ ING and one Z30kV 1 SOMVAR
reactor aach at ING and MOn,
BCHA NLY Loop (#1467) To sccapl hi?hor delivery amounts of Columbia River | Terminats Cominco's 230kV tranamission circult $3,320,000 Current 2003
) realy Canadian ertklement al Neway. T1L at Nelway. Add one 230kV brasker st Newsy.
8PA Monroe - Echo Lake Line 82 (81321) increases N-> S transfers on the Northern intertie New S00kV Kne from Monroe 1o Echo Lake Current 2003
GCPO Prisst Rapids Project POD (#1388) Current 20014
PAC Red Butte Transformar Project (W1283) Insiall 8 345138 kV, 448 MVA Transformer st the Add 345-138kV, 448 MVA Translommer at the Red $2,272,000 Current 2000
Red Butte Subslation in southem Utah, Butts Substation
SPP Faicon-Gonder 348 kV Project (#1014) 173 mile 348 kV line between Faicon & Gonder Current 2003
Subsistions
Copy Interest: Resource Dats Internatonal
SPP__ |Frenchman Tap Project (#1018) | Curent] 2002
Microsoft VBScript runtime error '800a000d"
Type mismatch: ‘[string: 71.51t0 9 (options)"]'
fcgl-bin/w2RerLib.asp, line 489 ’
Project Type: Projact
Org. Project Name and ID# Need/Requirement Project Description Est. Cost (USS) Status Yoar
AIES 78 MVAs South Alberta Shunt Ca (#1347) élsggr;mmlubn Oeveiopment Plan 2000-2009 Curent 2008
ro| .
AIES Q48L/91.048 SPTR (#1342) AIES Transmission ODevelopment Plan 2000-2009. Single Poie Trip and Reciose (SPTR) implemented InSarvice 1099
The recenty compieted Nn?lo 1o D and reciose  |[on G48L/0LD4S
(SPTR& f ection scheme implementad on 240 kV
clrcuil 0L048/048L between Psintesrth and Metskow
nnnguw heip reduce the requency of voltage collspee
and no i
AIES Alr Liquide Fort Ssskatchewan (#1365) 8SMW Cogensration Current 2000
AIES Balzac 240/138 Autotransformer (#1348) Caigary's growth has produced s commsnsurale Baizac 240/138 Autoranstormar and 240 kY In/Oul rrent 1
increass In the demand for eleclrical energy, and the Curren 20
intarface between the 240 kV bukk gnd and the
undertying 138 kV transmisslon systam which serves
Ifaod clty s baginning 1o reach capacity. At least one
[
AIES Bickerdike - Litle Smoky 240 (#1356) AIES Transmission Development Plan 2000-2009 182 kilometros 240KV parailsiling exlsting 138k $23,300,000 Cumrent 2005
Project 13 (approx. 118 mi)
AIES Calgary and Ares Capacilors (#1338) 164 MVA7 In lotal, comprised of 27 MVAr at Current 2000
. . .. . jCanmore 1185, 27 MVA! sl Blackie 2638, 2x27
MVAs al Enmax #14 and $4 MVAr st Enmax 841,
These capacitors incroase operatin Nexibiity and
heip sddress the reaclve power de in the
Cuigary area. All b
AIES Csigary Araa Thermal Upgrades (81354) Caigary's growth has produced 8 commensurate Current 2000
Increass in the demand for electrical energy, snd the
interface between the 240 kV buik grid and the -

http://'www.wicf.org/cgi-bin/w2rSum.asp
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Dundey'rg 127 150 Yo izt system vl Lt |
'zg‘c. cliy la beginning to resch capsctly. A numbe: of ;
rols
AIES - [Cancard (81362) 48LW Merchant Generation - cunent| 2000}
AIES Castie River (81360) 30 MW Merchant Generstion Current 2000}
AIES Corde! - Vermilion 240 kV (£1357) Inciudes Jamow 240/138 kV transformation and 80 klometres of 240kV consiruction and 38 Cumrent 2004
Walnwright - Edgerion 138 kV Kiomelres of 138KV {spproximately 50 and 24 miles
respeciivery)
AIES Edmonton - Caigary 500 kV x2 (#1368) Edmonton . ca‘lga,? 500 kV Two Clrutts (includes | 880 kilomeires of 240kV construction Cunmrent 2007
Pelgen - N. Lethbridge 240 kV snd Balzac - Calgary (approximately 345 milas)
Oownlown 240 kV) .
AIES Ellerslio Synchronizers (#1341 Neod identified by Black Start Team 10 open up an (nService 1999
v ¢ ! additional systam biacksuart path from Fort
Saskaichewan 1o the Lake Wabemun sres
AIES Fort McMurray - Lubicon 240 kV (81388) If locai ganerstom are unwilling of unable 10 180 mies 240V construction. Cument 2004
. ricipate sdequately in this HAS implamentiation,
: naxt stage of path expanaion, involving
construction of 8 new 240 kV line between.Forn
JMcMurray snd U rest of the system, will need o be
. initlated.
AIES Fon Saskatchewan Thermal Upgr (#1363 EAL has identified that several vansmiasion Cumant 2003
por (#1363) ‘ faciities may become overioaded under spacific
low-probedi nﬁ multiple contingandes (simutaneous
gensrsior and ilne outages) during the upcoming
summer season, EAL's short term plan invoives
upgreding the
AIES Hays 27 MVAr Capacitor (#1340) inService 1909
AIES LUioydminster Area Capacitors (#1339) 40 MVAT iotai, consisting of 20 MVAr st existng Hil Cumrent 2000
/ 781S and 20 MVAT 8l & new POD substation
planned for the Lloydminster ares.
AlES Lioyaminsier Ares Generation (#1360) $0MW commardial genaration undes System Current 200«
Expansion Relsted ng (SERP) or other
. competstive proouremem method
AIES Lioydminster Ares source (#1348) The new POO wil lmrrwo distribution service New Lioyaminster substation Current 2000
rellability to the city of Lioydminster, and will enable ,
reconfiguretion of existng Hill source sudatetion
(Uoydminster) for Incressed opersting and
maintenance Nexibility. The cagaoiore will suppon X
AJES Millenium (#1364) 220MW Cogenerstion Current 2000
AIES Nevie 240 kV Bua Re-configurat ($1343) The Nevis substation (s prasently configured s that Cumment 2000
Aulo-transfomer fallure will cause a simukaneocus
oulage ‘o rsnamisalon circuits 912U/90L912 and
OL0Z0. This is an Inadequats srangement for
critical ransmission slements and H should be
reconfigur
AJIES Northwe st Generstion 1 (#1351) Curment 2004
AIES Northwest Gensration 2 (#1352) Current 2008
AIES Nova Joftre Cogeneration'(¥1386) 470MW Cogenerstion Current 2000
AIES Oldman River Dam (#1361) 1MW Mercham Gensration Cumrent 2000
AIES Rossdale {#1359) 208MW Marchant Genaration Cufrent 2002
ANES South Alberta Generstion (#1344) The Transmission Administrator's Development Plan | 800 MW in total by 2007 in the Caigary srea Cument 2007
2000-2009 assumes that 260 MW of generation wi
be -dd:gdln 0':: Clmsrl :A‘W &v‘/‘v cr;- n'ox! two(h
yeos! 8 further placa in the
w&y 2008, Thogczoomnﬁon :gd{t‘éom M”‘ enadle
AIES Taytor Hydro Plant (#1363) © 7] taMW Merchint Génerstion Current 2000
Al uws remmes (81345 Undervoltage Load Shed P south, ssel Current 2000
€s pro9 ¢ ) centrel, norlhwest, Emmm Lake on:t
.
. AL
i
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AVA Benewch 1D to Shawnee WA (#132) Compiete 220 4V Icop in.t*m Magsrv. Mo, Lavieidn Current 2005
ana. . o
AVA No. Lewlston 10 to Shawnse WA (#129) for Moscow-Pullmen area load. - - N Curent 1999
AVA Rathdrum-Otis 230 KV (#1436) gug dmoublo cki {ina from Rethdrunm-Otis Current 2004
rcherds.
AVA Shawnes to N. of Pullman (¥206) Canceted 2000
BCHA L1 - i t (4179 Retre portions of two 138kV AC sub cables and Current 2001
¢ L17/18 Sub-Cable retiremement ( ) overhaad circuits. Retain radial supply from
Yancouver Island Terminal to Salspring and
Gallano islands.
BCHA 21248 - East Kootenay Reinforc (#820) Serve increased loads Complete ROW scquisiton end constuct 230kV $32.240,000 Current 2008
vansmisaion line from Crenbrook snd invermers.
HA . Increased loads. Dasign and construct 230kV double drauft $20,860.000 Current 2009
BCH. 2038 - Ingledow to Kidd#2 (#826) Serve Increased joa ".mom ong consin ning e sas2,
B8CHA 5L01/08 RAS Upgrade (#832] Improva the reliability of this scheme in responas to | Provide redundant communication to SEV & KCL $270,0001 InService 2000
porace | ) a WSCC finding mnymylnq that fallure of this RAS for ganeration shedding and to CBK for TAUC tins
will have unacceplable consequenca 1o the WSCC tipping.
systam.
BCHA  1ACK Volage Convol (#217) increase the station's firm capability lo handie the Add 1 x 160Mvar shunt capacitor &t 500KV bus. $3,320,000 Oelayed 201
. station losding when the fifth Revelisioke
Qenerator is agded. .
BCHA ALH IPP Integration (#818) Connact 8 new generaling station, ALK (Arrow Terminate 8 new 230KV line (construcied b $1,110,000 Current 2001
Lakes Hydro) to Salkirk, Columbia Power Corp) from e new 170
g:rl\:‘;:%g station (Arvow Lakes Hydro + ALH) st
BCHA CRK 5CX1 Returbishment (#1089) Replsce sgeing Seriea Capacitor Bank. Replacament of sil controls, protection and b'f'" 37,760,000 Cument 2003
breakers with modem equipmant, replacement of
’ the PCB capacitor cans with non-PCB filed cans,
and replacement of Ewol Vine carrier with
MICrowWave cCommunications.
B8CHA GUI SCX1 (#1081) increase the intariar 1o Lower Mainland vansler {nstall new Guichon series capaciior station Guy $21,100,000 Deiayed 2011
. capawlruo: the addition of new ganeration in the on SL8Y between Keily Lake and Nicola.
South Interior,
BCHA HVDC Pole 1 retirement (#177) Retre HYOC poie 1 (312 MW) as contingent on Derate to OMWV. 260MW on hot-standby. InSarvice 2000
axpected and of life. )
BCHA HVOC Pole 2 ratirernent (#179) Derats to 240MW (1/2 pole). InServics 2000
BCHA ICP IPP integration (#8026 Conatruct two 138KV (ine aps on 11103 end 1L104 32,280,000 Current 2000
Gration (#026) direults 3|Jgg o EFM) ¢ new 240MW isiand Gogen o
Project nerating § . R nine
138kV rcu)! g:ukon‘g piace
BCHA KLY Voitage Control (#1466) Add a 600kV 128MVAR shunt rescior 34,400,000 Curront 2004
8CHA MLS Series Cap Retirament (#1043) Raetire sgeing series capacitor station for SL11 & Current 2003
5L12 (MLS | & MLS 1)),
BCHA PAC IPP Integration (#1085) Connect 8 new 240 MW generatng siston Port \ 2003
Albemi Cogenaration (PAC) to Port Albern|, Curen
Replace twaive 138kV circult breskers and nstall &
130KV circult breaker position,
BPA Bonneville - Dalles Reinforcement (¥687) To refieve overioads dus Lo outages on higher Reinforce 115-kV network betwean Bonneville and $4,400,000| Canceled 2000
vollage network during high POC! Importa. Inciudes | The Dalles. includes line reconducioning and
sarlier Hood River - Bonnaville 115-k reactve suppon.
reconductoning project.
B8PA Esst Sealle Reinforcament ($243) Needod 1 increass relisbliity of lwln%gvowlng Slngie ckt S00KV Lranamission line; 0.5 miles from $17,700,000 Current 2002
Seattie Wintar pesk ioad and Increase Urensfer Echo Lake 10 a tap on the Schultz - Raver 82 line 3
capablilty o Canada. ] miles from Raver. The 3 mile section to Raver will
. ’ o opersted dpen-ckt.
Covy Inlersal Seattis Departmant of Lighting (Seatse Clry Light) L
BPA Franklin Area Reinforcement (#252) Reconductor 115kV o 230kV $8,500,000 Delayed 2007
BPA Kilsap Area Reinforcemont (#889) Cost Is BPA portion, Rebuild Sheiton - Kitaap 118-kV line o double-cki $14,400,000 Currant 2001
230-kV, one side operated i 118-kV,

http ://www.wicf.org/cgi-bin/w2r8um.a8p
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Copy Intarest: Altec industries : L : : :
T
BPA N Seatile Tx Reintorcement (#258) :oo: to increase rellabliity of eerving Sesttie Winlar  { Add §00/230kV lrensformer bank st Sno-King Sub $13,300,000 Current 2002
sk Losd
Copy Interest: Seattis Depstmant of Lighting (Seattie Clty Lighy) . -
8PA Portiand Ares Reinlorcement (#440) Prevent vollage Instabliity in Portland ares during N- | 380 MVAR caps al Keeier 500 kV bus . inService 1600
1 of sevaral 500 kV T/U's,
8PA Pontland Ares Transformer Addition (#438) Need to prevent overioading of existing transtormers. | Add $00/230 kV transformer al Pearl sub, Currant 2003
BPA Pugel Scund Reinforcement (#244) Prevent voilage instabliity dus 1o loss of existing New singis-ckt Chiet Jaseph-Monros 122 mile $100,000,000 Currant 2008
Chief Joseph-Manroe 800KV line. S00kV transmission line.
Copy Intarest: Seattie Depariment of Lighting (Seattie Clty Light), WSCC
BPA Salem Ares Reinforoement (#1285) Preven overtoads on existing fine Add 2nd sgl-ckt Santiem - Bathel Tap 230kV line 37,794,000 Current 2003
BPA San Juan Ares Support (£898) Pr;v‘:nu overioads sher outage of exising 115-kV- | Replace 34.5-kV submarine cadie with 69-kV cabie. $14,400,000 Curront 2001
cal .-
BPA Schuhz - Hanford §00kV Line (#1328) R Wg v;l\lg‘c tranamission constreint north of Hanford | New 500KV line from Schullz sub to Hanford sub. 354,400,000 Cusrent 2008
) ubs! .
BPA Schulz « Puget Reinforcement (#304) Prevent voltage instablity In Puget Sound eres. Series compansation of Schuttz-Raver dbickt $16,830,000 Current 2003
S00kV trensmission lina
Copy Inwsrest: Seattie Department of Lighting (Sealle City Light)
B8PA Swan Valiey - Teton 115kV #2 (§113) New asingla-cit 116KV Une to rnlh( sxdstng Swan $13,300,000 Current 2000
Viliey - Targhee - Telon 116KV line.
BPA Wilsmetis Valey Reink 't (#300) R Rebuild 71 miles of Big Eddy-Ostrander 500 Kv Canceled 2007
CHPD Coles Corner - Fox Canyon (#8647 Contractus! limit of existing transmission iine will b8 | 118 kV line from Fox Road © Colas Comner, $3,300,000 04
¢ ) resched. Provides sddional relisblity by adding Current w
86cond fine 1o ares.
CHPD Monitor Substation (#1306) 115 kV switchyard and distribution subd. 34,430,000 Curmani 2001
CLPD Cherry Grove 115kV Swilching Station (#308) New power delivery point Four breaker 115kV ring bus 10 intagrate Batte
¢ ¢ i Ground and Axford luggnm!onl s Current
CLPO Hazel Dell 118kV Swiiching Subsiation (#306) | New power delivery point Four breaker 115kY ring bus o Intagrete Ross ang Cumrent
Stackford aubstations
CLPO Lady Is. - Runyon 115 kV (#245) To sarve foracasted foad Now 115kV line Cumant 1908
CLPO . |River Rd. - Merwin/St.Johns 116kV (8248) To intagrate » generation stlll under construction New 115kV line (1.1 miie) Current
EDP Dome |0 Bellamy, AB (#134) . Deiayed
IPC Bolse Bench - Locust (#362) To serve foracasted load growth Construct Boise Bench-Locust 230 kV Line $10,000.000 Current 2001
PC Brownies - Oxbow (#1230) Add a sscond Brownles - Oxbow 230 kV Line lo $3,8600,000 Cucrant 2004
. Incroase Brownles North Capachty.
PC Browniee-Bolse Upgrede (#357) Increase Brownieo Esst transler capecity by New 230 kV Brownles-Paddock T/, (30 riles), $31,100,000
spproximataly 300 MW, Uborade Ontario-Galgwall & 230 KV, recangusior % Curent| 2001
Paddock-Ontaro 230 kV TA, snd series comp [+]
Ontado Sub -
{PC Locust - Cakiwell (#1101) To sarve loracasted Joad growth Construct Locust-Caidwell 230 kV ( ine $17.700.000 Currant 2004
MPC Helsna Montana Reinforcement (#874) Provide adequats su for the growing loads in Reconguctor 100 kV Hnes (2) Detween Helena and $8,870,000 Current 2003
the Helena ares. WHh curtent systam, nol able 10 Grea! Falis, Montans,
. sarve all the toads under s single outage conatyon.
MPC Sliver Bow Plant (#1410) ] onoration project Current 2003
PAC | Ben Lomond Capecitor Bank (#1052) T Cumeni] 1999
PAC K-Faiis Generstion Project (#1282) The 800 MW combined cycle Kiamsth Cogen Project | 600 MW Combined Cycle Generaing Plant c 1
18 located In sauthern Orzgon‘ Il consists of twom‘ Y g ument wo
’ Slemens Westinghousa 5¢170 combystion turbines
each rated af 165 MW, and one 160 MW ABB singie
rsheat sioam turbine. Advanced combustion
technology la utitiz
PAC Miners to Foole Creek (#117) PaciiCorp ownership. - C- Curren| 1900
PAC Pinto Capaditor Bank (#1084) Current 1990

htto://www.wicf.org/cri-bin/'w2rSum.asp
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PAC Spanish Fork Capachor Bank (#1058) , v Current 1999
PGE Bathel 1154V Substation (#804) Provide new 115-kV bus New 118.kV bus 31,150,000 InService 2000
PGE Bathet Bulk Power Tranatormer (8900) agt‘}te o:\g 2:0/ 118 kV, 262 MVA vansformer at $2,250,000] InSorvice 2000
ub.
PGE Belhel-Market Sueet 115 kV line (#380) . g:?vidnA an additional interoonnection to PGE's $500,000( InService 2000
om Area
PGE Blue Lake - Giesham 230-kV Line (#5583 Construct 0.0 miles of new 230-kV tsnemission $3,398,000 Current 2009
¢ ) betwean Biue Lake Subsiation and Gresham
Substation
PGE 8lue Lako Bulk Power Transformer (#116) Integrate bulk power transformer. InService 2000
- N *5 Construct 8 new 230-kV 7 Is8i0n line be 42,256,000 Current 2007
Pce Cerver - Mcloughiin 330-KV Uine (#552) Carver Subatation and Mcioughin Substation, totai
miles will be 5.0
PGE Carver Sub. bulk power Tansformer (§548) Integrate new 320 MVA, 230/116-kV transformer 34,410,000 Current 2008
fi 5 (ntograte a new 320 MVA, 230/115-kV bulk g $3,340,000 Cumrent} 2010
PGE Harborton buik powar transformar ($550) lnr\glo w3 nAkub-h b powe _
PGE Marke! Stroet Sub. Conversion (#362) Convert 67 kV systamto 116 kV 32,240,000 mService 2000
PGE McClain Sub. conversion to 115kV (#844) Convert substation from 57V to 115-kV Delayed 2013
PGE Murrayhll Bulk Power Transformer (#540) 320 MVA, 230/116-kV transiormer 34,410,000 Current 2001
PGE Oxford Subatation conversion to 115-kV (8541) Convert substation from 87-kV to 115-Ky $1,127,000] inServico 2000
PGE Penri - Sherwood J0-kV (#1401 PGE & 8PA plan to re-larminate the exdsting double 32,220,000 Current 2004
¢ fwood #2 2 { ) dreuit cperating in parsiiel. This will require two new
pCB. chn eomgobd there will be two Circuits
betwean PeariBPA) snd Sherwood(PGE).
PGE Ruby Substation converaion to 115-kV (#642) Convert 57-kV substation 1o 115-Kv 31,117,000 Current 2002
PGE Sharwood - Murrsyhill 230-kV Line (#640) Se kr’m' pG:‘r:llol operation of dbl, ¢kt inlo $1,160,000 Current 2006
NOividual .
PGE Sherwood bulk of Vansformaer (8551 (nstail @ thirg 320 MVA, 230/116-kV buik power $8,870,000 Delayeq 2013
. pow ¢ ) transtormer at Sherwood Subststion Y '
PGE St. Marys-Wacker 115 kV Line (#368) Reduce loading on existing lines Construct new 118 kV line $1,160.000{ InServe 2000}
PGE Sunset . Banks 115.kV Line (#847) Conatruct 8 new 115kV line with tarminaton ot $5,618,000] Cancaied 2004
Banks Substation via 128 MVA, 1158/87.kV
ransformer.
PGE Swan (sand Substlation Conversion (#543) Cconvert from 57-kV to 116-kV $1,194,000 Curent 2003
PGE Wilametts Valey Voltage Conversion (9545) The conversion of the thres substations (o 115-kV Convent three substations from §7-kV to 116-kV $11,155,000 Current 2008
wiil require @ new 125 MVA 118/87-kV transformer.
PSE Intermountain (IP) 230 kV Project (8131 Wanspum is sdjacent to Vanlage. The project Involves upgrading existing cross. Cuwrent 2010
e e ) o ‘ 9 Caocadas P 115 kY Ilmn 2?0 KV opgmlon.
PSE Jeflerson County 115 kV upgrade (8808 The project invoives upgrading existing 89 kv InService 1909
v - ¢ ) nmmlkgn 0 115 kV. the mha wiil resoive the
sxiating overioad of the 115-89 kV transiormer sl
BPA Fairmount substation.
PSE Jeferson County 118 KV upgrade PH i} (#1008) This ct ls & s6c0nd phae of the Jefferaon $2,260,000 Current 2001
) County 1156 kV upgrade and K invoives construction
of & 3800nd 118 kV iine between BPA Fairnount
and PSE lrondele substations. The project wil
resoive the existing lack of transmiasion backup to
the Port Tow
PSE Kitasp County Reenforcement (§119) This project will provide additional ansmission This project conaista of uprating existing $20,000,000 Curtent 2001
capachty o Kitsap County vansmission line to 230 kv ogouﬂon and Installing
: 8230116 kV transformer ot §. Bremerion
substation. .
Lakeside - Center 115 kV transmi 8708 The project invoives construction of SMiles of 115 $2,260,000 Current 2000
Pse plesie ssion ( ) kV ranamission between Lakeside and Cenler
substations located in Believue WA
PSE Noveity Substation development (81334) Inially, this project invoives leoping existing 118 kV Cument 2002
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ires tnts Movely. "‘1’ eum\. tw slte will 5o
considered for & 230- 13 kV irarsiomer addition.

Page 17 ¢

PSE

South King County Transformer Addition (#130)

This project pmvldu sdditionai suppon to South
W%'oumy orea load.

This projed oomlm of mbuudhf on existing

¢ botween - Berrydale (8
MM- to 230 W and nstaliing & 230-115 kv
Usnsformer s Berrydale substation,

$13,300,000

InService

1990]

PSE

Wes! Kitsap Transmission Project (#799)

The project will iInvoive construction of 116/230 kV
lins on & new beiween Eilverdale arsa and
Foss Comaer in Kitsap County.

Cutrent

2004

SCL

Bothell Transtormery (#1370)

Upgrade ransformers st Bothed Sub.

Current

htto://www.wicf.org/cgi-bin/w2rSum.asp
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A Comprehensive Multipollutant
Emission Control Strategy for
Power Generation

Background

¢ There is continuing interest in a
multipollutant strategy for control of air
pollution from power generation.

# Most proposals focus on a multipollutant
cap for old plants combined with increased
NSR flexibility for compliance.

¢ A workable plan-needs broader coverage,
better results and greater flexibility.

9
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The Clean Power Group

¢ Providing a voice for modermn, efficient and
low emitting generation in the formulation
of new regulations for the power gen
industry.

¢ Current members:

¢ Enron ¢ Calpine
+ El Paso | - & NiSource
¢ Tngen

Goals of a_Mulitpollutant Proposal

# Drive down multipollutant emissions from
power generation overall.

+ Reduce regulatory overhead for all parties.

+ Minimize total control costs. -

+ Promote turnover to new, cleaner, more
efficient technologies. '

DOEO002-0740
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Basic Principles

* We need a more flexible approach.
— NSR reform and trading

¢ All sources should be included.

¢ All sources should be treated the same.

Summary of Approach

¢ Each pollutant is subject to an individual

pollutant cap that declines continuously
over time (glideslope).

- NO,, SO,, mercury and CO, if desired
¢ No BACT/LAER or major modification
review.

# Include all generators 1 MW or greater.

— Simplified monitoring for sources < 25 MW.

— Opt-in and aggregation for smaller genera'liors.

DOE002-0742

4

732



Example of Declining Cap on SO,

Winlon Tore Per Yeur

2000 2007 2062 2000 2904 2009 988 2007 20080 2000 0% 20V 2012 2013 2014 2018 9

Vour

Approach (Cont)

¢ Direct credit for end use efficiency projects.
¢ Allowance trading for ﬂexibih’ty_ and cost
reduction/equalization.
& Output-based allocation system to reward
efficiency (include CHP).
¢ Retain NSPS and local impacts review.

0

DOE002-0743
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Replacing BACT/LAER

+ Ulumate goal of BACT/LAER is to reduce
overall emissions over time.

¢ BACT/LAER is a roundabout method.

¢ Under a cap, BACT/LAER provides no
environmental value since total emissions
will remain the same. '

¢ Declining cap gets the same result directly
and more cost effectively.

) ]

Cap and Trade

+ Cap provides greater environmental
certainty than NSR.
+ Provides greater flexibility and lower
- — compliance cost.

DOE002-0744
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Historical Problems With Caps

+ Difficult to find the right cap level.

+ Cap incompatible with BACT/LAER
— Defeats the cap function of reducing costs.

— BACT/LAER have no environmental value
under a cap.

¢ Doesn’t include/support new, efficient
generators.

# Allocation favors historic big polluters.

Addressing the Problems with Caps

+ Continuous declining cap on each pollutant
provides continuing reductions and pressure
-on technology.

* Review of locil impacts prevents hot spots.

+ Frequent, output-based allocation to all
sources supports new, clean technologies.

DOE002-0745
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Continuous Declining Cap

# Each cap decreases by fixed percent each
year. Glide slope defined in advance.

¢ Decline for each pollutant stops if annual
average allowance cost exceeds
predetermined cost threshold ($/ton).

# Decline starts again when the annual
average cost 1s below threshold by 10
percent.

Ilustration of Declining Cap

Cap Level [
o (Tona/ysar) CircuR Brosier Value

/ $s0n)

736
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Cost Circuit Breaker

¢ The cost measure is the previoué yéar’s
average allowance price for an individual
pollutant.

¢ Tightening of cap stops when the price
exceeds the circuit breaker level.

¢ Cap begins to tighten again when the price
1s 10 percent below the circuit breaker
level.

Benefits of a Declining Cap

¢ Provides “meta-BACT” pollution reduction
and technology-forcing function for the entire
sector, not just new plants.

# Cost goal is similar to BACT but provides
overall safety valve.

¢ Integrates market function into forcing
function.

¢ Simpler than existing process with more

certainty and flexibility for regulated entities.
18

DOE002-0747

737



Other Sectors

¢ Non-power gen sources can create
allowances if they are:

— surplus

— measurable
— verifiable
— enforceable

il

Conclusions

¢ Multipollutant approach must include all
sources.
¢ An all source, multipollutant program can:
-~ Replace NSR’ .
~ Provide better environmental benefits

— Encourage new power development and
infrastructure improvement.

® More power, faster, cleaner, cheaper.

DOE002-0748
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Addressing Today’s Issues

+ Expedite increased new generation with
environmental security.

# Provides an option to address CO, without
link to Kyoto or economic risk.

+ Reforn NSR.
+ Better than enforcement actions.

+ Support new generating technologies,
renewables and conservation.

DOE002-0749
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To develop the database, staff first gathered information from vanous
sources on proposed generation and retirements within the WSCC. These
sources include discussions with staff at state regulatory agencies, visiting
regulatory agency Web sites, reading energy ndustry newsletters (Western
Energy Update, Power Markets Week, Energy Insight, and California
Energy Markets), visiting company Web sites and telephone calls to
project developers. Based on the information gathered, the projects were
assigned, by status, to onc of the following five categones:

Under construction or recently completed
Regulatory approval received
Application under review

Starting -application process

Press release only

bl ool e

Summary

The table below provides a summary of proposed generation facilities
within the WSCC region through the year 2007. The majority of the
announced projects are plans for building natural gas-fired, combined-
cycle plants. California and Arizona have the largest number of proposed
facihities, totaling 19,419 megawatts (MW) and 16,875 MW, respectively.
Please see the Energy Commission's siting/licensing cases page for
complete details on the power plants licensing process in California.

WSCé Pr;posed (;;neraﬁ;)ﬁ (i-l; M\V)
Status Northwest§ Southwestj Ml::;‘gm C;l]i:(;:::‘:a- Total
L _ j : ; K
1| 3474 f 2264 | 783 [ s000 [an6n1
_; 2 2341 _ 3,‘620 | 379 _ 2,05—";2 8;60
T3 1 4509 [ 6715 | 42 [ 7884 ~ 19,590
a | 1417 | 3600 [ o | 2300 { 7417 |
[t [ a0 o [ s ||
Total 13,764 | 23,509 | 4244 | 21,006 | 62,623

740

DOEO002-0750
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By Location
¢
Faclty | Location | County  [Staws Oniing %‘w)" Technology | Fuel Type | 9F Company Notas Source
ate .
U Paz Anzona La Pz 3 an Combined  |Cas Allogheny Kllegheny websits
m:u.:r;?nu Arizona  |Maricopa {1 8101 120/Combined  (Gas APS/Caipine Upgrads sxisung unils WEU/PMWICEM
z;;:t. l:!;;onlx Anzons  [Maricopa I 2| /102  500\Combined |Gas APS/Calpine ‘Webs'e
Redhawh.1  |Arizona  (Madcopa 2 11103  830/Combined  [Gas APS/Rellant MerchanVEst Groundbresking 12/18/00  |PMW
Redhawk 2 |Arzons  [Marcops 2 11/03)  530/Combined  |Gas APS/Raiiant MarchanV/Est Groundbresking 12/16/00  |PMW
Meaquite PowseriArizons  [Maricops 2 V103 1000 Gas Sampra Energy Maricapa County Wab
Ressources .
Redhawkd  iAnzona  Maricops 2 &/1/08)  S30/Combined  |Gas APS Merchant PMW
Redhawk 4 IAsizona  IMaricopa 2)12/107  530/Combined  |Gas APS Marchant PMW
; Artington Valley [Arzona  |Maricopa 3 w102 500 Gas Duke CEM
‘ Gla Rlver  lArzone  |Madcope 3|12/102 2000{Combined  |Gas Pands Enargy ACC will considor st Jun 27-28 mesting  |AZ Republic
g:';“f:';“: Arizona  [Maricopa 3 91703 1040{Comblned |Gas PGAE NEG Merchant PMA
Station
| Kyrene (Oasis) (Arzona  [Marcopa 3 1104  2%0/Combined  |Gus 3.3-1|Oasis LLC 1Pmw
| Glla 8and Arizona  |Maricopa 3| 8/1/04)  750/Combined  |Gas Power Dev Enl ¥:mmunmm Industrial Power AZ Republic
nology
Santan Arizona  |Maricops 317108  825/Combined  [Gas SRP Environmental Cernt App submitiea 7/17  [www.santanfacts.org
_[White Tank Arizona , Medcopa 4] 1101 1250Pump Hydro §  |Arizons independent CEM A
Mountaln Storage Pwr
Moblis Arzona  {Maricopa 5 1107 600 American Energy  [www.maricopa.gov/enveve/AIR/pwrpint.asp|County Wabsits
South Point Arizong Mohave 1| &101 500 Gas Calpine Under Construction WEU
gm‘iﬂ‘mv Artzons  (Mohave 1| 77101)  S20|Combined  |Gas 2-241 gunmm Energy (PPL &|Under Construction WEU/CEM
ke)
gs":hdﬂol;lhﬂb ) Arzona  [Mohave 3] 8/1/02)  S00|Combined {Gas ICaithness IACC Docket # L-00000R-00-0100 ACC Waebsite
andy (Phase !
Calthness Blg (Arizona  [Mohave 312103 220/Combined  (Gas " [Calthness ACC Docket # L-00000R-00-0100 ACC Webaile
ﬁ)mdy (Phase ) ‘
jooun Basin  '|Arizona Pinal 1| 8/4/011  S00 Gas Reliant Under Construclion WEU/CEM
Generaling
| Sundanca Alizona Pinal 4] 8/1/02] 600 Gas PPL Global Merchant Pesker EPA Federal Register
‘ Energy Project l
ga(l?c Powet |Arizona  Plmal s 14/07) 2000 Gas SW Power Group | |18t phase estimated oniine in 2003 ‘PMA
m .
;:cmhgom;\ol Califomia  [Contra Cota | 1 7101 S00|Combined  IGas 2-2+-2iCaipine CEC Docket # 98-AFC-1 43% complete CEC Wabaslite
ittaburg i ‘
aclilty .
8'".' Energy [Califomia [Contra Costa 1) 77102  880;Combined  Gas 3-3-1 Calpine & Bechtsl  |CEC Docket # 98-AFC-3 15% complste ;cec Wabslte
enter . : ! .
Contra Costa  (Califomla Contra Costa : 3 51103 S30,Comdined  Gas 2-2-1 Southem Energy CEC Dockel # 00-AFC-1 . |CEC Website
o Potrero Califomla Contrs Costa J| 6/1/03] S20/Combustion 1Gas . |2 iSouthem Enargy IAFC expecled 2000 ICEC Webslte
o CE Turbo Caitfomia [Imperial Loonenme 10 Geothermal 'CalEnergy Under Construction CalEnergy Web
m Salton Ses vV (Callfomia |Imperial ! 1| 8/1/00 49/ Gaothermal |Ca|Enorgy Under Conatructon ICaiEnergy Wab
S 3‘,{',‘"'1 Power |Callfornla  [Kem : 1 &101)  320/Simple Oas 2-2-0|Edison Inlemational  |CEC Docket # 98-AFC-4 ‘CEC Waebsita
80 ' f ) .
N 1 i
S ko Paloms |Caitomia 1Kem : 1{12/1/01 521/Combined  Gas 2-2:1/PGAE NEG CEC Docket ¥ 98-AFC-2 40% complete  ‘CEC Wabsile
3 ose ! a ! 5 _ ;
@ En Poloma  [Calfomia Kem " 12| $22/Combined  iGas 2-2-1/POAE NEG CEC Dockot # 98-AFC-2 40% complete  'CEC Waballe
- [ , i ' i : :
| ‘Eik Hins Califomia  [Kem © 29107 s00/Combined  Gas 2:2-11Sempra/OXY CEC Docket # 83-AFC-1 ‘CEC & Sempra Webs

|
NS\
pourd

http://ww.energy.ca.gov/elcctdcity/wsco database location.html 2/13/01
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;Pastoria Calkfomla [Kem 3 1/10)  7%0ICombined  iGas 13-3-2,Southem Energy CEC Docket # 99-AFC.7 CEC Website
Midway-Sunset ICaifomia |Kem 3 Y1103 500,Combined Gas 2-21 'éRCC Westem CEC Dockst # 99-AFC-9 CEC Wabsite
; : : nergy
'Antslope California  [Kem 4] 2/1/04! 1000!Combined IGas Enron CEC Docke! # 98-51T-8; up lo 1000MW  CEC Websits
5S:2ﬂu"Power Calfomis |Kem 5| 8/1/03)  240;Combined Gas iEdhcn inlarnational  [Convert Sunrise | to 8 S8OMW Combined  Edisan Prass Release
so ! !

2',’}{“" Energy [Callfomla  [Kings 3 2103 150iCombdined  [Gas 1-1-1!GWF Power Sys Appliad for smail power plant exsmplion  CEC Wabsits

8 ) :
Nueve Azslea |Cailfornia |Los Angeles 3] &/1/03)  550/Combined Gas Sunlaw Cogen CEC Docket # 00-AFC-3 .CEC Wabasite
(Sunlaw) i Pariners )
Redondo Baach(Califomia Los Angeles ! $i 1/1/03 700 Gas AES AFC sxpected 2000 'CEC Wabsite
t?.ﬂg‘cﬂ‘uw Califoris (Los Angeles ; S 1107 -500 Gas Envon AFC expected 2000 {CEC Wabsits

1

Valloy Calfomia (Los Angeics ! 5127103  250{Combined |Gas LADWP Upgrades to existing plant LADWP Preas Reisase
Haynes Calfomla |Los Angeics | 8 1/1/07 50/Combined  |Gas LADWP Upgrades 1o exiating piant iILADWP Press Rolease
Scattergood Calfonia  {Los Angeios S| 1/1/07; 50/Combined  [Gas LADWP Upgrades (o existing plant ILADWP Press Release
El Segundo California Los Angelos St 1101 550 Gas NRG & Dynergy iCEC '
Moss Landing |Calfomia  Montersy : 1] 6/1/02 1080{Combined  |Gas 2-21{Duke CEC Docket # 99-AFC~4 {CEC Wabsite
g""gn ton Califomia Orange ! 3| 6/1101] 450 Gas |AES Expedited permitting process requested  'CEC

o o, i
Rosevile Calfomia  |Placer 4 11| 7so Gas Enron (CEC
Mountain View [Calfornia Riverside 1 4101 44/Wind Wind 75 [Seawest, Inc Waebsils 3/13/00 news
Power Partners
Blythe - |Calfomla  |Riverside 3| 41/03]  520({Combined (Gas 2-2-1,Summit Energy Group|CEC Docket # 85-AFC-8 CEC Waebsite
Teayswa Calfornia  (Riverside $H12103 600 Gas Calpins Located on Torres Marinez Desert Company Wabsite
Energy Canter Cahuiila ‘
groc!l;r. & Calfomia [Bacramento 1| Y1 44 Gas Sacramento MunicipsilUnder Conatruction 20% compiete CEC

am )
Rlo Califomla  [Sacramento S| 1107]  S00;Combined (Gas Florids Power lcec
linda/Elverta
High Desert Cslfomla [San Bemardine 20 V0 720/Combined  |Gas 3-3-3 Igl;‘nd ('Burg:p & CEC Dockat # 97-AFC-1; Const ast 4/01  (CEC Webaite

. ste n
Mountainview |Casillomia San Bemargino I 103 1086 Gas Thermo Ecotek CEC Dockat # 00-AFC-2 CEC Webslle
Olay Mesa Californla  (San Diego 3} 1403  S10/Comblned [Gas 2-2-2 PGAE NEG CEC Docket # 99-AFC-S CEC Websits
Moo Bay Californla gab? Luls | 3104103 1200/Combined  |Ges 2:2+1|Ouke CEC men # 00-AFC-12 (Raplaces [CEC Webaite
80 : ,

Unfted Goiden |Califomia |San Mateo ' 3 8/1/01 48!Combuston [Gas !EO Paso Merchant CEC Dockat # 00-AFC-5 (4 month slting) !CEC Websile
Gale Peaking | Energy
South Clty Calfomla [San Matso | 4| 4104 550(Combined |Gas IAES AFC expecied 2000 CEC Wabslte
Metcalf Energy Californla |Santa Clara | 3 3103 600/Combined |Gas 2-2-1|Calpine & Bachlei CEC Docket # 99-AFC.3 CEC Waebsite
Canter i
Three Mountain [Californla  [Shasta I I 21403  500/Combined  |Gas 2:2-1{0gden Pacific CEC Dockel # 99-AFC-2 ICEC Websile
Fourmile Hill  ICalifornia  |SiskiyouModoc| 2] w103, 80 Geothermal Calpine 1BLM Webslte
Woodland Calfornia  Stanisisys S| 1107] 75 Gas Modeslo Imigation iSacramento Beo
Generailon : :
Station : ] : ]
Sutter Powsr  (California  |Sutter i 1| 7/101]  500|Combined |Gas 2:2-1{Celipine CEC Docket # 97-AFC-2 50% complete ECEC Website
Taylor Coules  |[Canada -- S 9100 13Hydro Hydro 1 |canadlan Hydro Completed 4/27/00 WEU
Shute Alberta i ! ;
Cowloy Ridge ﬂnnado . | 1] &1/00 2Wind Wing ‘Canadian Hydro Complete ‘Website
:OPW Creek  [Canads . : 11 9/1/00(  280iComblned  |Gas |2-2-0 melea Compiets - Cogeneration ProjecVSuncor :Website
Ph1 Alberta 1 | .
[Jofira f‘obr;:&a . ; 1} %100 416/Combined  [Gas 2-2+1ATCO ~ Compiete PMW
Alr Liquide - |Caneda - SRR TN V27 T Gus Alr Uquide Complete Alberta resourca
Scotford Alberta ; | I | !
Cancarb Canads - . 11121000 47] - TransCanada Corporale Wabsits
Cogenaralion |Alderta : i i i Cooe i

PN
[\)http://www.cncrgy.ca.fzov/electricitv/wscc database location.html 2/13/01
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-y Location

Popiar Cresk
Ph2

Cavaller
Balzac
Qldman
Rossdale Unit
11 Repower
Muskeg River

Carseland
Cogenaration
Grande Pruirie

Cold Lake
Scoford
Edmonlton
Calgary Ene
Carg O
Ounvegan
Syncrude - Ft
‘ urrsy
|Redwater
Cogenerstion
lsland
Cogenaerstion
Stave Falls
Port Albemni
Pingsion
Minar Creek
Lytton

IAshiv

Mamquam

Fountaln
Valmont
Arapahos
Ray D. Nixon
(Phase 2)
Manchiel
Forl St. Vrain

<3
&
U

Canada -
Alberta
Canada -
Alberta
Canads -
Alberts
Canada -
Alberla
Canada -
Alberta

Canada -
Alberta
Canrada +
Alberta
Canada -
Alderta
Canade -
Alberta
Canadas -
Alberta
Canada -
Albenta
Canada -
|Alberts
Canada -
Alberta
Canada -
Albsria
Canadas -
Alberta
Canads -
British
Columbla
Canads -
Sritish °

Columbia
Canads -
Bridsh
Columbla
Cansds -
Britlsh

|Columbia

Canada -
British

Columbla
Cansda -
British

Columbls

Canade - |

British

Columble
Canada -
Britlsh

Columbls
Colorado
Colorado
Colorado
Colorado

Colorado
Colorado

Boulder
Chaysnne
El Paso

Morgsn
Waeld

1i 1/4/01]  70:Combined Gaa |

1
1

2

1

11 8/1/00

3

A

1

$/1/01
1271101
6/1/02
9/1/02
12/1/02
11/1/04
31102
10/1/02
111103
W1/03
121/03
12/1/02
111007
11/1/04
10/1/00]

12/100

111007

1111071

4/1/03

11107

11107

1/1/07]

8/1/00]
6/1/00
12/1/02

5/1100
8/1/04

108
106
25|Hydro

170,Combdined !

170,Coganeration
80| -

20
220|Cogeneration
150{Cogenaration

30,Cogenerstion
250/Combined

40:Hydro
238/Cogeneration

40
250{Combined

%0Hytro
240|Combined -

28{Hydro

25jHydro

25
25{Mydro
28iMydro

213
37
74

400/Combined

265}
238,

Gas

i
i
i
)
{
'

Gas
Hydro
Gas
lGn
Gas
WoodWasle

Hydro

Gas

Hydro
Hydro
WoodWasle
Hydro
Hydro

Gaa
Gas/Coat
Gas
Ges

iGas
‘Gas

ttp://www.energy.ca.gov/electricity/wsce database location.html

0-0-2.TransAlta :
iPanCa;\ndlan
EPunCuf\aclar\ICanOxy
EAlco Energen

11+ lencor

VI .

2-2-0 ATCO
gfmnaConaaa
iCanadlan Gas & Elec

limperial OIV?

ATCO

EConﬂdcmlal

Caipine

Canadian Mydro

Syncrude Aurora

- TransCenada

[Weatcosst nrg

8C Hydro

ATCO

Canadlen Hydro
Miller Creek Power
Ltd

Lyttan power Inc
Canadisn Hydro -

Canadlan Hydro

Enron

[Black Hills
1Black Hills
ECoaunUCSU

N =

Cogenerstian Project/Suncor (Poplar
Crosk)
wivw.rescav.gov.ab.ca/olectric/rgensral

m.romV.gov.lb.u/ohcmclroonen!

*'Wil yso exlsting steam (urbine

Part of Athabasca Oil Sands Project

www resdev.gov.ab.ca/electric/rgeneral

www resdsv.gov.ab ca/slectrc/rgeneral

Nams unknown - Plant s near Caigary
[www.resdev.gov.adb.ca/slectiic/rgeneral

Under c;an-wmhon

50 MW punl nets 38. Complete
Delayed inde(

Joint with Great Lakes Powsr
RFP for éc Hydro

RFP for BC Hydro

Complate
Complels
Turbines purchased

complete

t {FullorvCoastal
i1-1.01PSC CO -

\.

Expand existing plant

Page 3 of
Website

Alberta Resource Dev

Alberia Resource Dev

Alberta Resource

Epcor Wabslte

-Alco Webslte

Corporats Websio
Alberta Resource Dev
Alberta Resource’
iAlco Website

‘Albsria Resource Dev
iReuters

;Alboru Resource
‘Albena Resource Dev
EComomlo Waebsite

'Webslite

'

‘Websita

‘WEu

{Canedlln Hydro Webslte
‘BC Hydro Website

isc Hydro Wabsite
‘Canadian Hydro Webslts

iCanadien Hydro Website

‘PMW
‘WEU
WEU
Website

EIA
PSC IRP 1989

2/13/01
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3y Location

.Colorado  Weid

(Phase J)
Front Range (FI Colorado  |Waeld
Lupton)
Gamet Energy (Idaho
Facliity .
Rathdrum ldeho Kootenal
Cerro Prieto IV {Mexico - '
l Bals
Califomia
Presidents Maxica -
Jusrez Baja
Callfornia
L8 Rosita’ Mexico -
Baja
Caiifornla
Ensenada Maexicg -
Bajs
Calfomia
Mexicall Mauxlco -
2k
Calfornia
gllborl County [Montans  [Carton
lackfeot | Montan,
v a  [Glader
Blackfeot Montana  |Glacier
Siticon Montans !
IMounain Sliver Bow
El Donsdo |Nevada
Energy Project !
Next Nevads
Ganerstion |
Nevads Green |Nevads
Energy Project
Industrial {Nevada
El Dorado I |Nevads
RellanVPinnacieNevads
JOA (1)
IMeadow Valley |Neveda Clark
Moaps Palute [Nevada Clark
Genersting
Station
Arrow Canyon |Nevada Clark
Cariin Nevada Elko
Washoe Energy (Nevada Ay
Facllity i senoe
Cobisa-Person [New Bemaliiio
Mexiog
Deming New . Luna
Mexico -
Belen New Valencia
Maexico
Albany Oregon
Cogeneraiion
Little Sandy Oregon
Oam
Gilllam Counly [Oregon Gikiam
Wind W [orve
Kiameoth Falls  |O Kiamath
Cogenersiion regen *
Coyote Springs |Oregon Morrow

~

ghttp://www.energy.ca.gov/elcctdcity/wscc database location.html

-

_ 611101

§/1/01
711104
9/1/01
8/1/00
S04
4/1/03
1107
11007
121103

10/1/01

111102
8/4/03

$/1/00
11102
12/1/02]

3/1/03
121103
11107

Y1/04
1/1/07

8/1/03
11107,
12{\/03

771700,
121/02
1/1/04
1/1/00]
5/1/01
8/101
11401

1 6/1/02

Gas

|ICombined I:‘(.Eaz-x

i
Combined ;Gas

Gax

Combined Gay
Combined |Gas
Gas

Coel

Wing -~ 'Wind
Gas
Combined |Gas
Combined Gas
Gas

Renew

Combined  [Gas
480/Combined  [Gas
Gas
bined |Gas
Comblned  |Gas
Gas
Gas
Combined  |Gas

[Combustion |Gas

Gas

Gas
ICogenarationiGas
Hydro Hydro
(Wind Wind
Combined }05:
Combined iGas

1-1-0 PSC CO

KM Powsr
I

1141 llda.West
i

it ;Avlsta
Geothermal iGeothqnna\ .

Mitsublshi

Alstrom Power

inlergen

1

AES

Composite
iSeawest Wind

Adalr
|8BI Power

!Sompm/RolIanl
fNoxl Generation
iComposite

|

|Southem Energ
|Sempra/Raliant
|RellantPinnacle

PCSE NEG
Calpine

Rellant
"Coastal Power
Duke Energy NA
1 Deita Power
i
iDuke Energy Luna
LLC
Cobisa

Willlametie

:Portiand GE
1Seawest, inc

‘PacinCom

iAvista

Expand existing ptant

Jeint with Quixx (Peaker Unit)

Proposed to meet RFP from Idaho Power
wiCogentrix « under construction

Under Construction )

Under Construction

34% svailable for sate In US

Expansion of exlsting plant

Announced 3/20/00

Transmisslon o Wisconsin

Merchant

Complele/Merchant Plant248mw io
sempra
Wil 80 90 MW later

Up 1o 1000 MW.Wind/Solar/Geo

Announced I/14/00

Being considered

Complete
Merchant
Complete

Oemolition in progress

Under Construction

Page 4 01..:

PSC IRP 1999 ) |
\WEV |
‘www.lda-west.com/projects.htm

WEU

CFE

iCFE

;Com Pross Rel |
{SII\ Diego Union

1
!Eno(gy Insight

'WEU/PMW
[Seawest Waebsite

MW

)

!Woblno

]

icem

[WEU

iwabsite

|CEM

IRellant Webdsite

IPMA Oniine

|EPA Fedors! Register

iRollunl website

IWEU

\CEM 7/28/00

'WEWCEM

INM PRC Utiiity Olvision
:ww.coblu.com/pm]ocu.nw
EIA

WEV

WEU

www.kiamathcogen.com/

Oregon Reg

2/13/01
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y Location Page § u. o

" Oregon  Momow 2 6/1/02 280Combined Gas Avista Oregon Rag
Hermiston Oregon Umatiila ' 1) 8/1/0)) S48/Combined |Gas ! iCalpinas Purchased from kda Comp & Trans Alte |Oregon Reg
3:}: c&lne Oregon Umatiils l J21/01 99Wind Wind i ‘FPL Energy Full application sxpected by Aug 2000 IOregon Reg
Umatila Oregor:  {Umatlils | 311211/03) 550 Gas i PGLE Mall Energy  |Adjacent to exlsting Hermiston plant Orsgon Reg
Projec™® | Washington 4o s9wing Wind | IFPL Enargy See Oregon Stateline project PMW 6/26/00
[ .

Mercer Ranch  (Washington|Benton 41 1/1/07] 850[Combinad [Gas ‘ Cogentrix http:/www.slsec.wa.gov/Default
Starbuck Washington|Columbla 3| 1/1/04f 1100{Combdined |Gas PPL Globai WA State Web
Cowliz Washington|Cowlitz 2| 21/04)  250{Combined |Gas 2:2-1 Weysrhsuser WA Stale Web
Co?:é\emion

project

Goldendsie Washington!Kiickitat 8| 11/03] 248/Combined |[Gas 1+1-1 [Nat. Energy Sys. Oregonlan
Chahalis Washington|Lewis 2[121/02{ 460/Combined |Gas 2:2:2|Tractabe! WA Stale Web
Generation i

Northwest Washington|Lincoln 2| 1/107,  838/{Combined |Gas 4-4-2/Northwest Power Ent Reg approval 8/96, WA Wabsite
Reglonal Power .

Sstsop Washington/Mason 2| 8/1/03] 500/Combined iGas Ouke WA State Web
Frederickson Washington|Pierce 1] 81/02] 249 Gas Frederickson Power |Joint venture EPCOR and Waslcoast PMA

(Tonasks) ; energyr

Everstt Oella | Washington|Snohomish 212/1/014 248 Gas FPL Energy Purchased rights from NW Power WEU

Wallula Washington|Walla Walla 3| t/1/08 1300 Gas INewport Generation

CS;\;""\:.& Washington/Whatcom MU0 860[Combined * |Gas 2-2-2 National Energy Application No $9-1 WEU/State Reg

ratin

Facility o

Glletts Upgrade Wyoming  [Campbeit 1] 6/1/01 40 Gas Black Hills Complete Corp Webasite/EIA
Wygen | Wyoming |Campbell 11 11/03 80 Coal Black Hills Under Construction Corp Wabslte
mo'ﬁnok Wyoming '|Carbon 1]10/1/00 25|Wind Wind |Suweu. Inc 25 MW to PSC CO - Project Compiste Seawest Websie
m'\clnok Wyoming [Carbon 1|10/1/00 17|Wing wingd 28 |Saawest, Inc Complote WEU/Seswest website
LSMMMQLQMn 1112/4/000  10\wWind Wind !1'om~lova £norgy ingight

hitp://www .energy.ca.gov/electricity/wsce databasc location.html 2/13/01
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2001 Summer Peak Demand/Resource Forecast
California ISO Control Area (MW)

Temperature Conditions lin2 lind
2001 Forecasted Peak Demand 47,266 48,845
2001 Forecasted Peak + 5% Operating Reserve 49,476 51,056
2001 Forecasted Peak + 7% Operating Reserve 50,303 51,882

2001 Peak Resources

§ Existing Generation 45,025
§ Firm New Additions 1,849
§ Allowance for Outages (2,500)
§ California-Controlied
Out-of-State-Resources 2,046
§ Firm Imports 4,054
§ Firm Exports (725)
§ Market Exports (542)
§ Excess Capacity From
LADWP Control Area 1,222 898
§ Curtailable Load 2,150
Total Resources 52,579 32,255
Total Potential New Additions 1,888 — 3,087
Total Emergency Resources 1,815 — 2,190

Prepared by CEC Electricity Analyxis Office, 1172000

832

52,189

Page |
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Potential New Additions

Huntington Beach 3 — 4 (return to service) 440
ISO CT RFB Projects 198 — 397

State of CA., Dept of General Services
Oistributed Generation - New Energy
Efficiency Programs : 200
U.C. Irvine Cogeneration 50

Imports: POWEREX (8¢ Hydro) 1,000 — 2,000

Total Potential New Additions i,aaa — 3,087

Emergency Resources ~
SMUD Cycling Program ‘ 100
Voluntary Load Curtailment

Califomia Grocars (Tested August 2000) 100

State of California (Tested August 2000) - 180

Federal Govt,, Cities & Countes,

and Addll, Grocers 120

Maximum output from existing generation 690
Emergency Assistance BPA (Per BPA) 300 - 400.
Emergency Assistance WAPA (Per WAPA) 325 - 600

Total Emergency Resources 1,815 —2,190

n

repared by CE( Llectricity Analysis Office, | 1720/00

Payge 2



Backup for ISO Summeér 2001 Load-Resource Balance Table

ISO Control Area Load Forecast Summer 2001
With Peak Demand Adjustments*

[1in2Year [1in 5 Year[1in 10 Year
(CEC Draft Forecast 10/16/2000)1 47486] 49,065 50,288
Peak Demand Reduction Programs
CPUC Public Goods Charge Programs (67)
CEC AB 970 (Dependable Savings) (153)
Adjusted 1SO Coritrof Area Load 47,266] 48,845 50,068

*Loads include all municipal utilitics cxcept LADWP, City of Glendale, City of Burbank, and
Impenal Irmigation District. Swnmer 2000 adjusted peak was 45,494 (August 16, 2000).

Calculation of Operating Reserves

Existing Generation 45,025
CA Controiled Out-of-State Resources, 2,046
New Additions, 1,849
Allowance for Outages (2,500)
Available Generation 46,420
Operating Reserve 5% of Avai. Gen. 2,210
Operating Reserve 7% of Avail. Gen. 3.037
Total Load + 5% Reserve 49476 51,056 52,278
Total Load + 7% Reserve 50,303 51,882 53,104
California Controlled Out-of-State Resources
Palo Verde 1 — |
CA Utllity Ownership Shares
SCE 597
Pasadena 10
Riverside 12
SCE.Other 7
Vemon 11
Yuma Cogen 53
Four Comers 4-5 710
Total 1,400
Hoover]
CA Utility Entittements
Anaheim 40
Azusa 4
Banning 2
Colton 3
Metro Water District, 248
" Pasadena 20
Riverside 29
SCE 278,
Vemon 22
Total 846
TotalJ 2,046
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Firm New Additions

(Summer Ratings)
- Los Medanos (7/1/01) 467
Sutter (8/01/00) 467
Sunnise CT (8/01/01) 285
Procter & Gamble CT - SMUD (6/01/01) 44
United Golden Gate CT (8/01/01) 45
Vineyard CT| 47
Pleasanton CT 45
East Livermore CT 48
Chula Vista CT 37
Escondido CT 37
Incemental output from Existing Qualifying Facilities 80
Renewable Energy Projects (Existing CEC Program) 96
New Energy Renewable Projects (AB 970 Funding) 152]
Total Firm New Additions 1,849
Firm Imports
Muni Owned Generation
San Juan 3 - 4 273
Reid Gardner 4 180,
Intermountain 1 - 2 414
Parker - Metro Water District 51
Total 918
Northwest Contracts
BPA to CA Munis 230
BPA to SCE 500
Longview Fiber to Wstrn Mid-Pac. 43} -
Deserst GAT To CA Munis 92
ldaho Power to CA Munis 14
Boardman to TID 51
PNW Generating Co. to TID 52
PacifiCorp to Redding 50
PacifiCorp to SMUD 100
PacifiCorp NW to SCE 100|
PacifiCorp Utah to SCE 100
PacificCorp NW to Wstrn Mid-Pac] 250
PacificCorp NW 1o CDWR 200
Portiand Gen. Elec. to SCE 3004
Porang Gen. Elec. to SDG&E 75
Portland Gen. Elec. To Wstrn Mid-Pac 65
Puget Sound P&L to PGAE 3004
Seattle City Light to NCPA| 60
Seattle City Light to PG&E 100]
Snohomish to SMUD, 42]
Tacoma PUL to Wstm. Mid-Pac. 41
Wash. Water & Power to TID 18,
Wash. Watsr & Power to PG&E 225
LADWP to COWR 77|
LADWP toTID 51
Total 3,136
Total Flirm Imports 4,054
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Firm Exports

, (Existing Contracts and Non-ISO Ownership Shares of Mohave)*
Mohave to LADWP (Based on Summer Dep. Cap. Of 1387 MW) (277)
Mohave to Nevada Powe {194)
Mohave to Salt River Project (139)
SCE to Arizona Public Service {5)
SCE to Tucson Electric Power, 110)
Total Firm Exports (725)

*1S0 treats Mohave as a resource within their control ares.

Derivation of Market Export Estimate

Net Imports On Stage Il Days in 2000 at Hour of Peak Demand
{includes Out-of-Market Calls)

Day ISO Load  Net Imports]
1-Aug 43,503 4,311
2-Aug 42,879 4,9001
3-Aug 43,018 5224
16-Aug ) 43,784 4,666
17-Aug 43,360 5,190
25-Aug 40,246 3,600
13-Sep 40,559 5,166
14-Sep 40,926 5.600;
Ave. of Stage Il days in August 2000 {(A) 4,832
Ca. Controlled Imports 2,046
Finm Imports . 4,054
Firmm Exports (725)

Net Firm Imports (B) 5,374
Estimate of Market Exports (B - A) 542
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