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0 NC GreenPower (NCGP): North Carolina’s voluntary green power prograin 

Net Present Value (NPV): NPV is the sum of the future stream of benefits and costs 
converted into equivalent values today. This is done by discounting future benefits and costs 
using an appropriate discount ratc. 

a Production Tax Credit (PTC): A federal tax credit available to certain electric energy 
production facilities based on the facilities’ kWh production. 

a Renewable Portfolio Standard (RPS): A policy tool that establishes a requirement to have 
a certain portion of an electricity portfolio be supplied from renewable or alternative 
resources. The RPS is typically denoted as a percentage of electricity sold to retail customers 
and is often achieved by phased-in increases over time. 

0 Supply Curve: The ranking ofpotential supply options based on cost from lowest to highest 
showing their expected cuinulative M Wh contribution. 

0 Utilities’ Portfolio: The IJtilities’ Portfolio represents the sum of anticipated new projects 
needed to meet load growth and retirements according to the State‘s utilities’ 2006 IRP 
fi 1 i n  gs . 
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Appendix B: La Capra Team Background 

The La Capra Associates Team responsible for this Report consists of La Capra Associates, Inc, GDS 
Associates, Inc., and Sustainable Energy Advantage, LL,C (SEA). Each firm has a significant energy 
practice and has assisted nunierous clients in renewable energy and/or energy efficiency policy issues and 
pro,ject review and development across the country. In addition, each company draws on decades of 
experience with conventional energy issues from understanding the intricacies of electric power systems 
to ratemaking and resource planning. The La Capra Associates Team has a broad base of experience that 
covers niost of the states across the 1J.S. in both regulated and deregulated electric environments. 

Corporate Background 

La Capra Associates, Inc. is an employee owned, Boston-based consulting firm specializing in the 
electricity industry. Since its founding in 1980, La Capra Associates has earned a reputation for practical 
and ob.jective advice and for timely, accurate, and innovative analyses. Over the years, La Capra 
Associates has provided strategic planning advice to policy makers and senior managers along with 
expert, technical analysis to support policy, investment, and operational decisions. La Capra Associates 
provides consulting services regarding energy planning and risk management, power market analysis, 
ratemaking, and regulatory policy in the electric industry. La Capra Associates has a thorough 
understanding of electric power systems and the costs and risks related to production of electricity from 
both renewable and non-renewable generation. 

GDS Associates, Inc. is a multi-service engineering and management consulting firm, headquartered 
in Marietta, Georgia, with offices in Auburn, Alabama; Austin, Texas; Manchester, New Hampshire; and 
Madison, Wisconsin. GDS has served its energy industry clients since its inception in 1986. GDS has 
conducted numerous technical potential and economic analysis studies on energy efficiency and 
renewable energy measures for various state entities as well as electric and gas utility clients. GDS is 
also well-versed in conducting economic modeling of costs and benefits of public policy decisions related 
to the electric and natural gas industries. More specifically, GDS has worked for North Carolina clients 
since 198‘7, and GDS consultants are very familiar with the electric industry structure and operations in 
North Carolina. 

Sustainable Energy Advantage, LLC has provided interdisciplinary support to private, public and 
non-profit organizations involved in developing competitive electricity market ventures and market 
infrastructure for environmentally preferable electricity supply since 1998. SEA provides strategic, 
policy, marketing, product development and pricing, negotiation, and analytical support to developing 
wholesale and retail renewable electricity businesses. SEA has also been instrumental in assessing, 
developing, and implementing public policies regarding renewable energy including various state 
Renewable Portfolio Standards and subsidy and incentive programs. 

Relevant Renewable Energy Experience 

The La Capra Associates Team has broad experience concerning renewable energy markets and state 
renewable portfolio standards (“RPS”). Below we summarize the types of renewables-related projects we 
have been involved with in the past that serve as the foundation of our experience. 

1 )  Renewables Supply and Cost Analysis. La Capra Associates, SEA, and GDS have all 
conducted extensive studies on the potential renewable supply and economic analyses in various 
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states through work with state regulators, developers, and wholesale and retail buyers. La Capra 
Associates and SEA also provided all the renewables resource assumptions used in the Regional 
Greenhouse Gas Initiative (RGGI) that included the northeast and some mid-Atlantic states. This 
information was used as pait of a modeling effort to determine RGGI policy costs. SEA and La 
Capra Associates have built an extensive database of resource costs and a methodology to assess 
resoitrce potential in these states. GDS has also prepared technical potential and economic 
analyses of renewable energy options for several clients in the Southeast U.S. 

Rate Impacts of Renewables. La Capra Associates and GDS have active regulatory 
practices and have participated in many rate-making cases involving both investor-owned and 
publicly-owned utilities. This work has included Integrated Resource Planning assessinents that 
include renewables, determining how to set renewablesigreen rate riders or system benefit 
charges, and providing advice on how to determine rate recovery for such resources. Recently, 
SEA and La Capra Associates conducted studies that estimate the overall rate impact of RPS 
scenarios to consumers in Connecticut and New York. La Capra Associates has also been 
involved with ratemaking cases related to renewables procurement in regulated states. GDS has 
prepared studies on the rate impacts of solar energy systems for utility and governmental clients 
in the Southeast. 

3) RPS Design and CostlBenefit Analysis. La Capra Associates, GDS and SEA have been 
closely involved in the development of RPS legislation and policies in multiple states in the past 
five years. We have provided advice on RPS policy goals, structures, and potential impacts to 
policy makers, regulators, and market participants in  Massachusetts, New York, Connecticut, 
Rhode Island, Delaware, Vermont, Wisconsin, Hawaii, New Hampshire, Maine, Texas, Georgia 
and California. As part of this work, we have provided cost/benefit analyses that capture many 
of the externalities of incorporating renewables and demand-side resources into a power mix. 

The L.a Capra Associates Team also has first-hand experience i n  
various states in translating RPS policies to specific rules and regulations and addressing the fill1 
range of RPS implementation issues. La Capra Associates, GDS and SEA have helped states in 
the implementation phase on several fronts, including: defining eligibility rules, guidance on 
procurement methods, and contracting for renewable energy and renewable energy certificates. 

5 )  MarkeffPortfolio Impacts of Renewables. La Capra Associates also has a strong power 
supply analysis team and has performed detailed studies regarding the impact of renewables on 
regional power markets and power supply portfolios with respect to generation dispatch, cost and 
einissions/environental impact. GDS has worked for the North Carolina Electric Membership 
Cooperative on power supply planning for many years and has knowledge of the North Carolina 
grid's design and operational characteristics. 

6) Renewable Project Assessment. All inembers of the La Capra Associates Team have 
provided financial feasibility assessments to a wide range of entities considering developing and 
purchasing the output of renewable energy resources. Our understanding of the financial and 
practical requirements faced by developers and potential wholesale and retail purchasers allows 
LIS to provide solid, practical policy advice that effectively and objectively assesses potential 
renewable energy resource development. 

4) RPS Implementation. 
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Appendix C: Solar Contribution 

The following graphs illustrate solar photovoltaic energy production from a 3 kW DC system in 
winter, spring, suinmer, and fall for Raleigh, North Carolina. Local solar insolation data is used 
along with average residential load profiles. T i e  graphs were generated using the North 
Carolina version of the Clean Power Estimator, a nationally-recognized PV economics 
evaluation tool, available at http://www.clean-power.coin/ncJ. 

Sowce Not.lh Cor-olitio Solat. Cetiter 
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Appendix E: Additional Resource Discussions 

Anaerobic Digesters 

Current installations can cost anywhere between $SO to $200’37 per head depending on the farin 
size, animal weight, included components, and the type of operation. There are huge econoinies 
of scale with larger farms, as the electric generation system cost does not differ much between a 
4320 head or 8800 head farm. The cost differential stems from the cost of a larger anaerobic 
digester and nitrification system needed for operations and the handling of more waste. For this 
analysis, the cost for a 12,000 head farm is assurned to be $600,000,’38 or $4000/kW for a 1 SO 
kW system, which is in-line with other sources of information. Anaerobic digesters also qualify 
for the North Carolina Renewable Energy Tax Credit of 35% of prqject cost that can be taken 
over 5 years. 

Assessing the operation and maintenance costs is also difficult, because it is difficult to attribute 
which portion of costs should be allocated to electricity generation or normal farin operations. 
The O&M costs can range between $90/kW-year to $4SO/kW-yeari3’ depending on what costs 
are included. For our purposes, we assume the total costs are split evenly between electricity 
generation and normal farm operations. 

The Barham Farm project uses the waste heat and effluent to feed a greenhouse, whose cost is 
not included in  the cost estimates above. There is some cost benefit of utilizing the effluent in 
place of standard fertilizer applications, which is roughly 0.35 cents/kWhi4’ in savings for a 
12,000 head farin. 

Poultry Litter 

The estimate for total North Carolina state potential for firing poultry litter is derived as follows: 
[heat content of poultry litter (6200 btu/lb) * 1.41 5 million tondyear * (2000 Ibs/ton)] / [( 13,000 
btulkWh) * 8760 hours * 90% capacity factor] = 172 MW. 

In estimating the cost of poultry litter as a fuel input, a SO-mile delivery radius ($0.25/ton-mile) 
is assumed for transportation costs as the poultry facilities are well scattered around the State. 
Additionally, $4/ton for cleanout and $1.3.S0/ton is assumed for payment to poultry farmers for 
the value of the poultry litter. Since there is an inherent nutrient value of $20-$3S/ton applied for 
poultry litter, biomass plants would need to compete with the fuel‘s alternative purpose. Thus, if 

137 According to cost modeling for the Smithfield project that was based on the Barham farm anaerobic digester system, installation costs for a 
4000 head farrow-to-wean operation may cost about $425,000 ($106/head) However, for a 4320 head feeder-to-finish operation, the cost is 
about $365,000 ($&/head) and an 8800 head feeder-to-finish operation cost is about $500,000 ($57/head) 

138 In extrapolating to a 12,000 head farm, the cost is estimated to be about $600,000 ($50/head) 

139 The Smithfield project estimates O&M to total about $55,000 for an 8800 head operation-about 50% is attributed to the 
nitrificationldenitrification systems and about 30% is attributed to digester maintenance Only the remaining 20% is related to electricity 
generation 

140 The Smithfield analysis also included a potential cost savings a year of $2380-$3090 per year for an 8800 head facility if the effluent is 
applied to row crops instead of standard fertilizer applications 
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poultry litter is used as a fertilizer, with cost of application and cleanout totaling $8-$25/ton, the 
net value to the poultry farmer can be anywhere between $4-$23/t0n.'~' In this assessment, 
$13.50/ton is used as payment to farmers for the poultry litter arid the total delivered fuel cost is 
$30/ton or $2.40/1nmbtu. However, the ash from biomass firing (about 5% of input material) can 
also be used as fertilizer, with more concentrated nutrients, with a value that has been estimated 
at $30-$SO/ton. In the analysis, we assume a value of $40/ton for the ash output, which offsets 
the cost of energy by about $2/MWh. 

Wind 

The cost of wind prqjects today is about 30%-40% higher than two years ago. There are several 
reasons for this increase. To start, there has been a dramatic increase in demand in the lJ.S. over 
the past few years, partially as a result of the increase in RPS requirements, coupled with an 
expiring production tax credit (PTC). This put pressure on the supply of turbines, resulting in 
increased turbine prices. Additionally, the costs for raw materials and turbine components have 
also increased due to unfavorable exchange rates and supply shortages. Prices in the near term 
are likely to remain at these levels, but with expansion of manufacturing capabilities and 
additional technology improvements, the expectation is that prices will decline over the long 
term. 

I4l  Lichtenberg et al, "Economic Value of Poultry Litter Supplies in Alternative Uses," October 2002, University of Maryland 
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Biomass Fuel Costs Block 1 

Biomass Fuel Costs Block 2 
Chicken Lit ter (50 mile radius) 
C&D Avoided Cost 
Coal Price 
Natural Gas Price 
Natural Gas Price for Combustion Turbines 
Oil Price 
Nuclear Fuel Price 

ANALYSIS O r  A RENEWABLE ['ORTFOL IO STANDARD 
FOR TIHE STATE OF NORTli CAROLINA 

$40.00 $/dry ton  

$50.00 $/dry ton  
$30.00 $/dry ton  
$14.00 $/dry ton 
$2.75 $/rnmbtu $3.00 $ /mmbtu  
$8.00 $ /mmbtu  $10.00 $ /mmbtu  
$7.20 $ /mmbtu  $9.20 $/ rnmbtu 
$7.25 $ /mmbtu  $9.25 $ /mmbtu  
$0.50 $ /mmbtu  $0.50 $ /mmbtu  

Appendix F: Renewable Portfolio Assumptions and Results 
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a Renewable Portfolio Standard for the Slate qf Nortli Carolina, ’’ GDS. 
Table 5-4: Total Annual Achievable Cost-Effective Potential kWh Savings fo r  Electric Energy Efficiency In North Carolina 

By 2017 
Residential Sector - Market Dr iven and Retrofit Savings 

1 2 5 6 7 8 

Total Total 
Cumulative Cumulat ive 
Annual  kWh Annual k W h  

Levelized Levelized Savings by  Savings b y  
Cost Per Cost  Per 2017 (Levelized 2017 (Levelized 

Measure kWh kWh Cost  $0.10 per  Cost $0.05 p e r  
# Measure Descr ipt ion SF MF kWh) kWh) 

1 Refrigerator Turn-in - 0.075 0.075 162,732,169 0 
2 Freezer Turn-in 0.078 0.078 29,921,244 0 
3 Room AC Turn-in without Replacement 0.818 0.818 0 0 
4 Room AC Turn-in with ES Replacement 2.338 2.338 0 0 

6 Energy Star Compliant Top Freezer Refrigerator 0.053 0.053 81,446,188 0 

9 Energy Star Compliant Upright Freezer (Manual Defrost). 0.092 0.092 20,932,558 0 
10 Energy Star Compliant Chest Freezer 0.098 0.098 18,626,619 0 

0 11 Energy Star Built-In Dishwasher (Electric) 0.113 0.113 0 
0 0 ~- 12 Energy Star Clothes Washers with Electric Water Heater 

13 Energy Star Clothes Washers with Non-Electric Water Heater 1.593 1.593 0 0 
14 Energy Star Dehumidifier (40 pt) 0.000 E O  21,301,956 21,301,956 
15 Standbypower 0.023 0.023 424,192,135 424,192,135 
16 Pool Pump 8 Motor 0.065 -2065 93,827,113 0 
17 Energy Star Compliant Programmable Thermostat 0.008 0.008 1,122,063,781 1,122,063,781 

0.098 0.098 746,606,300 0 18 High Efficiency Central AC 
19 CFL‘s. Homes with partial CFL installation 0.003 0.003 613,275,147 613,275,147 

0.003 0.003 812,263,289 812,263,289 20 CFL‘s: Homes without CFL installation 
21 Water Heater Blanket 0.008 0.008 406,337,894 406,337,894 

0.008 0.008 552,619,535 552,619,535 22 Low Flow Shower Head 
23 Pipe Wrap 0.064 0.064 53,636,602 0 
24 Low Flow Faucet Aerator 0.018 0,018 92,645,039 92,645,039 

0.085 0.085 0 0 25 Solar Water Heating 
26 Efficient Water Heating 0.035 0.035 0 0 

0.021 0.021 100,476,279 100,476,279 27 Efficient Furnace Fan Motor (Fuel Oil) 
28 Efficient Furnace Fan Motor (Natural Gas) - 0,021 0.021 200,952,558 200,952,558 
29 Efficient Furnace Fan Motor (Propane) 0.021 0.021 108,849,303 108,849.303 
30 Energy Star Windows 0.033 0.033 4,305,096,788 4,305,096,788 
31 Insulation and Weatherization 0.024 0.024 2,765,815,391 2,765,815.391 

5 Energy Star Single Room Air Conditioner 0.036 0.036 20,698,606 20,698,606, 

7 Energy Star Compliant Bottom Mount Freezer Refrigerator 0.049 0.049 15,539,075 15,539,075 
8 Energy Star Compliant Side-by-Side Refrigerator - 0.045 0.045 45,813,481 45,813:481, 

--- 
0.162 0.162 - 

- 

I 

- 

-~ 

.- 

32 Residential New Construction (Electric) 0 0 
33 Residential New Construction (Non-Electric) --, 0.163 NIA 0 0 

ANAt  YSIS OF: i\ RENEWABLI‘  I’OI<Tl.OLI0 STANDARD 
FOR THE STATE 01- Noririi CAROLINA 

Appendix G: Energy Efficiency Measures 

rrt of 

Note The levelized costs were obtained from Appendix A, column 17 The kWh savings shown above are from 
table 5-3, and kV\m savings in the last column in the above table are counted only far those measures that have a 
levelized cost less than $0 lO/kwh saved 
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Measure 

Space Heating 
High Efficiency Heat Pump 
Ground Source Heat Pump - Heating 

Levelized cost 
$ per kWh 

saved 

$0.0050 
$0.3420 

Water Heating End Use 

Booster Water Heater $0.2477 
Point of Use Water Heater $0.0504 
Solar Water Heating System $0.0242 
Solar Pool Heating $0.0802 

Envelope 
Double Pane Low Emissivity Windows 

Space Cooling -Chillers 
Centrifugal Chiller, 0.51 kW/ton, 300 tons $0.051 3 
Centrifugal Chiller, 0.51 kW/ton, 500 tons $0.051 3 
Centrifugal Chiller, Optimal Design, 0 4 kW/ton, 500 
tons $0.051 3 

Space Cooling - Packaged AC 
$0.0266 DX Packaged system EER = 10.9, 10 tons 

DX Packaged System, CEE Tier 2, <20 Tons $0.0179 
DX Packaged System, CEE Tier 2, >20 Tons $0.0265 

$0.0488 Packaged AC - 3 tons, Tier 2 
Packaged AC - 7.5 tons, Tier 2 $0.0425 
Packaged AC - 15 tons, Tier 2 $0.0405 
Ground Source Heat Pump - Cooling $0.2589 
Space Cooling - Maintenance 
Chiller Tune UplDiagnostics - 300 ton 
Chiller Tune UplDiagnostics - 500 ton 
DX Tune Up/ Advanced Diagnostics 

HVAC Controls 
Retrocommissianing $0.0145 
Programmable Thermostats $0.0038 
EMS install $0.0951 
EMS Optimization $0.2968 

Ventilation 
Dual Enthalpy Economizer - from Fixed Damper $0.0483 
Dual Enthalpy Economizer - from Dry Bulb $0.0329 

$0.0077 

$0.0339 
$0.0335 
$0.1013 
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--- 

Measure 
{eat Recovery 
-an Motor, 40hp, 1800rpm, 94 1% 
-an Motor, 15hp, 1800rpm, 92 4% 
-an Motor, 5hp, 180Orpm, 89 5% 

Levelized cost 
!§ per kWh 

saved 
$0.221 5 

$0.0178 
$0.0064 
$0 0137 

Jariable Speed Drive Control, 15 HP 
dariable Speed Drive Control, 5 HP 
dariable Speed Drive Control, 40 HP 

Motors 

$0.0339 
$0.0565 
$0.0231 

La Capra Associates Team 

Efficient Motors 
dariable Frequency Drives (VFD) 
Lighting End Use 
Super T8 Fixture - from 34W T I 2  
Super T8 Fixture - from standard T8 
T5 Fluorescent High-Bay Fixtures 
T5 TrofferNVrap 
T5 Industrial Strip 
T5 Indirect 
CFL Fixture 
Exterior HID 
LED Exit Sign 
Lighting Controls 
LED Traffic / Pedestrian Signals 
Electronic HID Fixture Upgrade 
Halogen Infra-Red Bulb 
Integrated Ballast MH 25W 
Induction Fluorescent 23W 
CFL Screw-in 
Metal Halide Track 
Lighting Controls 
Bi-Level Switching 
Occupancy Sensors 
Daylight Dimming 
Daylight Dimming - New Construction 
5% More Efficient Design 
10% More Efficient Design 
15% More Efficient Design - New Construction 
30% More Efficient Design - New Construction 
Refrigeration End Use 
Vending Miser for Soft Drink Vending Machines 
Refrigerated Case Covers 

123 

$0 0153 
$0 0979 

$0 0494 
$0 0427 
$0 0315 
$0 0570 
$0 0626 
$0 0570 
$0 0234 
$0 0716 
$0 0461 
$0 0308 
$0 0644 
$0 0341 
$0 0996 
$0 0643 
$0 0257 
$0 0023 
$0 0548 

$0 0783 
~ $0 0296 

$0 0834 
$0 1169 
$0 0522 
$0 0522 
$0 0174 
$0 0174 

$0 0159 
$0 0098 
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Measure 
3efrigeration Economizer 
Zommercial Reach-In Refrigerators 
Commercial Reach-In Freezer 
Commercial Ice-makers 
Evaporator Fan Motor Controls 
Permanent Split Capacitor Motor 
Zero-Energy Doors 
Door Heater Controls 
Discus and Scroll Compressors 
Floating Head Pressure Control 
Anti-sweat (humidistat) controls (refrigerator) 
Anti-sweat (humidistat) controls (freezer) 
High Efficiency Ice Maker 
Compressed Air End Use 
Compressed Air - Non-Controls 

Monitor Power Management 
EZ Save Monitor-Power Management Software 
Waterwastewater Treatment 
Improved equipment and controls 
Transformer End Use 
Energy Star Transformers 

Compressed Air - Controls 

A N A L Y S I S  01- A f<ENEWAULL: ['(.)RTFOI.lO S T A N D A R D  
FOR T t i E  STATE 01: Noiii-1-1 CAROLINA 

Levelized cost  
$ per kWh 

saved 
$0.5605 
$0.02 17 
$0 0248 
$0.0260 
$0.053 1 
$0.0562 
$0.1627 
$0.01 16 
$0.0610 
$0.0597 
$5.0209 
$2.5439 
$0.0179 

$0.0205 
$0.0990 

$0.5883 

$0.0593 

$0.0187 
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Appendix H: Additional Economic Impact Discussion 

The Economic Impact Model 

The IMPLAN input-output economic model was used to assess the economic impacts of 
renewable energy development in the State of Noi-th Carolina.’ This model is also used by the 
North Carolina Department of Coinrnerce for economic impact analyses for the North Carolina 
legislature. The IMPLAN model is well documented and is used by many federal, state and local 
government agencies to assess economic impacts of economic policy and job development 
issues. A detailed description of the IMPLAN model is available in a report froni the Minnesota 
IMPLAN Group (MIG) titled “The IMPLAN Input-Output Syste~n.”~ 

IMPLAN was developed as a cost-effective means to develop regional input-output models. 
Input-output analysis uses mathematical models to examine the effects of a change in one or 
several economic activities on an entire economy. Such an impact analysis examines 
relationships between businesses and between businesses and final consumers. 

There are two components to the IMPLAN system, the software and databases. The databases 
provide all information to create regional or state-specific IMPLAN i n o d e l ~ . ~  The software 
perforins the calculations and provides an interface for the user to make final demand changes. 
We utilized the IMPLAN database developed by MIG for the state of Noi-th Carolina and its 
Input-Output analysis procedures to complete the economic impact assessment. 

Modeling Assumptions 

The economic impact analysis of an RPS for North Carolina is based on the following key 
assumptions: 

m The economic input-output data and relationships for North Carolina provided by the 
Minnesota IMPLAN Group for use with the IMPLAN model are assumed to be 
applicable for the twenty-year analysis period for this study. 
The economic model constructed using IMPLAN for Noi-th Carolina is an input-output 
model and includes all of the standard input-output model assumptions: 

Constant retz~ws to scale - the production function for a given industry is linear, 
i.e., if additional output is required in an industry, all the inputs required to 
produce that output increase proportionately 
No supply constraints - an industry has unlimited access to raw materials and its 
output is limited only by demand for its products 

0 

7 The USDA Forest Service in Ihe mid-70s developed IMPLAN for community impact analysis The current IMPLAN input output database and 
model is maintained and sold by MIG, Inc (Minnesota IMPLAN Group) Over 1,500 clients across the country use the IMPLAN model, making 
the results acceptable in inter-agency analysis GDS Associates, a subcontractor to La Capra Associates for this study, is a registered and 
licensed user of the IMPLAN model 

‘The IMPLAN Input-Output System ” Scott A Lindall and Douglas C Olson 
<http llwww implan comllibrary/documents/implan_io_system_description pdf> 

The IMPLAN database, created by the Minnesota IMPLAN Group (MIG), Inc , consists of two major pails 1) a national-level technology 
matrix, and 2) estimates of sectorial activity for final demand, final payments, industry output and employment for each county in the U S along 
with state and national totals New databases are developed annually by MIG, Inc 
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0 Fixed comniodity input strzictzrre - changes in the economy will affect the 
industry's output but not the mix of commodities and services it requires to make 
its products 
Homogenozrs sector otrtpzit - an industry will not increase the output of one 
product without proportionately increasing the output of all its other products 
Industry technology asstiniption - the assumption that an industry uses the same 
technology to produce all of its products 

0 

9 L,ong-term electricity price changes are based on the difference in cost between a Utility 
Portfolio and Alternative RPS portfolios that contain both renewable and conventional 
generation. 
Rate impact is based on the present value (in 2006s) of the long-term impact (estimate of 
rate impact in 2017) of the RPS scenarios presented in previous section. This is a 
conservative asszrmption given that the ,first nine p a r s  of an RPS do not necessnrily 
experience the higher rate impact ofthe tenth year. 
Purchase of energy efficiency equipment would be equally split between wholesale and 
retail suppliers. 

9 

m 

Job-Years Lost Through Price Impacts of RPS Over 20 Years 
L,ong-Term Business and 

Price Increase Household Government Total Job- 
Portfolio (2006 #/kWh) Income Impacts Impacts Years" Lost - 
5% NCGP 0.056e 4,254 11,924 16,178 
5% Expanded 0.01 56 1,144 3,2 14 4,358 
5% With EE O.OOO$ 0 0 0 
10% NCGP 0.237$ 17,866 50,080 67,946 
10% Expanded 0.1466 11,022 30,898 4 1,920 

5% NCGP NO 
Co-Fire 0.1136 8,548 23,960 32,508 
5% Expanded 
No Co-Fire O.OOl$ 82 236 318 
5% PV 
Multiplier 0.059$ 4,444 12,468 16,912 
* 1 person working for twenty years equates to twenty job-years 

10% With EE 0.ooog 0 0 0 

The impacts for wind and hydro pro,jects are relatively low due to their lack of a need for fiiel 
and to their low capacity factors. If results are compared in terms of equivalent MW (MWe) 
where capacity factors are taken into account, wind project impacts can potentially triple and 
hydro impacts double. A significant impact is also created for Solar and Combustion Turbines. 
The figure below shows total job impacts (Construction, O&M, and Fuel) for each resource on a 
per MW and per MWe basis. 
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Job Impacts by MW and MWe 
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Appendix I: Net Metering and Interconnection Rules 

Net-Metering 
<htt~://www.dsireusa.orp/librarv/includes/incentive~.cfm?lncentive Code=NCO5R&state=NC&CurrentPaeeID=1& 
RE= 1 &EE=l> 

Excerpt from North Carolina Solar Center's description of Net Metering in North Carolina : 

Utililies may tiot charge customer-genesatoss any standby, capacity os metering fees, or other fees 
arid chat ges in addition to those approved for all custoniess iitides the applicable titile-of use 
demand-rate schedule North Cat olitia I S  the otily state that requires ciistotners to switch to a 
time-ojkise tariff in order to take advantage of net metering In its July 2006 osder, the NCllC 
clartfied that on-peak generation may be used to offset off-peak consirniption (but not vice versa) 
Pseviozisly, the utilities' net-metesitig tariJs arid sidess otily allowed excess on-peak prodiiction to 
be iised to reduce on-peak consirniption arid e.rcess of-peak psodiictioti to be used to offset o f -  
peak production Net excess generation (NEG) is csedited to the customer's next bill at the 
utility's setail rate, and then granted to the iitility (aritiiially) at the beginning of each szimnier 
season Any senewable-enesgy credits (RECs) associated with NEG are gsatited to the utility when 
the NEG balance is zeroed out This psovision is designed to limit the size of itidividiial facilities 
to match on-site power iieeds, according to the NCUC Signijkantly, custotiies-generators ivlio 
choose to net meter ase tiot permitted to sell electricity under the NC GreenPower Program 

Interconnection 
~~~://www.dsireusa.or~/libra~/includes/incen~e2.cfm?l1icentive Code=NC04R&state=NC&CurrentPa~eID=l& 
RE= 1 &EE= 1 > 

Excerpt from North Carolina Solar Center's description of Interconnection Rules in North 
Carolina: 

The North Casolitia Utilities Coniniissioti (NClJC) adopted siniplijied interconnection standards 
for small distributed generation (DG) in 2005 The standards apply to renewable-energy system 
and other fosms of DG zip to 20 kilowatts (IcW)  in capacity,for residetitial systems, and zip to I00 
k1.l' in capacity for non-residential systems There is a $100 application fee fos residential 
system arid a $2.50 application fee ,for nonresidential systems Utilities tnay not require 
residential custoiners to carty liability insurance beyond the amozitit requised by a standard 
homeowner Is policy ($1 00,000 niinimiim coverage), hiit nonsesidential generators are reyuised to 
carsy "conipsehensive general liability insiisance" ($.300,000 niininiiini coverage) Signijicantly, 
generators are responsible only fos upgrade arid iniprovement costs associated disectly with a 
system's intescontiectioti [Jtilities ate prohibitedj?oni imposing indirect ,fees and chasges Nosth 
Carolina's intesconnectioti standards include provision for niiitiial itidemn~fication. A sediiiidatit 
external disconnect switch is sequised, arid the capacity all interconnected generation i.s limited 
to a niCLyitiizitn of 2% of rated circiiit capcicity Applications.fot' intercotinecled system that e.rceed 
this satiiratioti litnit may be reviewed on a case-b,y-ccise basis 
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Appendix J: Excerpts Related to RPS Purposes from Various 
States 

C a1 i fo r n ia 
< h tt p ://www .d si reu sa.or p/doc 11 men t s/Ince n t i veslCA2 5 R . pd f, 

Senate Rill No. 1078 

(a) In  order to attain a target of 20 percent renewable energy for the State of California and for 
the purposes of increasing the diversity, reliability, public health and environmental benefits of 
the energy mix, it is the intent of the L,egislature that the California Public Utilities Commission 
arid the State Energy Resources Conservation and 
Development Commission implement the California Renewables Portfolio Standard Program 
described in this article. 
(b) Increasing California‘s reliance on renewable energy resources may promote stable 
electricity prices, protect public health, improve environmental quality, stimulate sustainable 
economic development, create new employment opportunities, and reduce reliance on imported 
fuels. 
(c) The development of renewable energy resources may ameliorate air quality problems 
throughout the state and improve public health by reducing the burning of fossil fuels and the 
associated environmental impacts. 

New Mexico 
~http: / /www.dsireusa.or~/doc~iments/Incent ives~MO5~.htm~ 

New Mexico Adtnittistratise Code 

17.9572.6 OBJECTIVE 
The purpose of this rule is to implement the Renewable Energy Act, NMSA 1978 Section 62- 16- 
1 et seq, and to bring significant economic development and environmental benefits to New 
Mexico. 

17.9.572.10 RENEWABLE PORTFOLIO STANDARD 

A. Each public utility must develop a reasonable cost renewable energy portfolio. I n  
developing its renewable energy portfolio, a public utility shall take into consideration the 
potential for environmental and economic benefits to New Mexico. The portfolio shall be 
diversified as to type of renewable resource, taking into consideration the overall reliability, 
availability, dispatch flexibility and cost of the various renewable resources made available by 
providers and generators. Renewable energy resources that are in a public utility’s electric 
energy supply portfolio on July 1 ,  2004 shall be counted in determining compliance with this 
rule. However, renewable energy sold to customers through a premium-priced renewable energy 
tariff shall not be counted in determining compliance with this rule. Other factors being equal, 
preference shall be given to renewable energy generated in New Mexico. 
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Texas 
~http://www.dsire~tsa.org/documents/Incentives/TXO3R.pd~ 

Chapter 25, Substantive Rules Applicable to Electric Service Providers 

925.173. Goal for Renewable Energy. 
(a) Purpose. The purpose of this section is to ensure that an additional 2,000 megawatts (MW) 
of generating capacity from renewable energy technologies is installed in Texas by 2009 
pursuant to the Public Utility Regulatory Act (PURA) $39.904, to establish a renewable energy 
credits trading program that would ensure that the new renewable energy capacity is built in  the 
most efficient and economical manner, to encourage the development, construction, and 
operation of new renewable energy resources at those sites in this state that have the greatest 
economic potential for capture and development of this state’s environmentally beneficial 
resources, to protect and enhance the quality of the environment in Texas through increased use 
of renewable resources, to respond to customers’ expressed preferences for renewable resources 
by ensuring that all customers have access to providers of energy generated by renewable energy 
resources pursuant to PURA $39.101 (b)(3), and to ensure that the cumulative installed renewable 
capacity in Texas will be at least 2,880 MW by January I ,  2009. 

Illinois 
<http://www.dsireusa.org/docuinents/Incentives/I L04R.pdP 

Illinois Coninierce Coniniission: Docket : 05-043 7 
Response to Governor’s Sustainable Energy Plan for the State of Illinois 

By the Commission: 
WHEREAS, the inflation-adjusted prices of fossil fuels have risen steadily in the last five years; 
and 
WHEREAS, the prices of fossil fuels have a significant effect on the future price of electricity; 
and 
WHEREAS, the price of fossil fuels are decided in national and international markets that are 
beyond the control of state ,jurisdiction; and 
WHEREAS, on February 1 1 ,  2005, the Governor of the State of Illinois sent to the Illinois 
Commerce Commission a proposal for a Sustainable Energy Plan for Illinois; and 
WHEREAS, the Governor’s proposed Sustainable Energy Plan included a Renewable Portfolio 
Standard and an Energy Efficiency Portfolio Standard; and 
WHEREAS, the Governor’s proposed Sustainable Energy Plan included a recommendation that 
the Illinois Commerce Commission establish an Illinois Sustainable Energy Advisory Council, 
with members appointed by the Chairman: and 
WHEREAS, the Illinois Commerce Commission coinrnenced the Sustainable Energy Initiative, 
issuing a “Request for Public Comment Concerning the Implementation of Governor 
Blagojevich’s Proposal for a Sristainable Energy Plan for Illinois” on March 2, 2005; and 
WHEREAS, the Illinois Commerce Corriinission organized workshops to discuss potential issues 
and invited lllinois utilities to present proposed implementation plans consistent with the 
Governor‘s proposed Sustainable Energy Plan; and 
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WHEREAS, during the course ofthe workshops. the Illinois Commerce Commission learned 
that the use of renewable energy sources will lead to rural economic development and improve 
environinental quality; and 
WHEREAS, the Staff of the Energy Division of the Illinois Coinmerce Commission produced a 
Staff report dated Ju ly  7.2005 addressing the various issues surrounding the implementation of 
renewable energy, demand response and energy efficiency programs; and 
WHEREAS, the Illinois Commerce Commission adopted a resolution accepting Staffs report on 
Ju ly  13, 2005. 
IT IS THEREFORE RESOL,VED by the Illinois Commerce Commission that the Commission 
hereby adopts the Governor's proposed Sustainable Energy Plan with modifications based on 
information gathered through the Sustainable Energy Initiative and Staff's Report. 
IT IS FIJRTHER RESOL,VED that the Renewable Portfolio Standard should be set as follows: 
2% of the bundled retail load should be obtained from renewable energy resources as defined 
below in 2007, 3% in 2008, 4% in 2009, 5% in 201 0, 6% in 201 1, 7% in 2012 and 8% in 2013. 
IT IS FIJRTHER RESOL,VED that sources of renewable energy shall include wind, solar 
thermal energy, photovoltaic cells and panels, dedicated crops grown for energy production and 
organic waste biomass, methane recovered from landfills, hydropower that does not involved the 
constriiction of new dams or significant expansion of existing dams, and other such alternative 
sources of environmentally preferable energy. 
IT IS FURTHER RESOLVED that the Illinois Commerce Commission recognizes the benefits 
to Illinois by implementing the Sustainable Energy Plan, including using renewable energy and 
energy efficiency as a hedge against rising fossil fuel costs, and demand response as a 
mechanism to maintain system reliability and lower prices for all customers. Additionally, the 
Sustainable Energy Plan will create economic benefits in rural areas, create jobs and reduce air 
pollutants. 

Pennsylvania 
<http://www.puc.state .pa.us/PcDocs/62 1 947.doc> 

Pennsylvania IJtilities Conzmission: Docket No. L-OOO60180 
Implententation of the Alternntive Energy Portfolio Standards Act of 2004 

Background 
Governor Edward Rendell signed the Act into law 011 November 30, 2004. The Act, which 
became effective February 28, 2005, establishes an alternative energy portfolio standard for 
Pennsylvania. The Act includes two key mandates: one, greater reliance on alternative energy 
sources in serving Pennsylvania's retail electric customers; two, the opportunity for customer- 
generators to interconnect and net meter sinall alternative energy systems. 

Delaware 
~http://www.dsi~eusa.or~/doc~11nerits/lncentives/DEO6R.doc~ 

Senate Bill No. 74 

Section 1 .  Amend Chapter 1, Title 26 of the Delaware Code, by inserting therein, 

"Subchapter 111-A. Renewable Energy Portfolio Standards. 
between subchapters 111 and IV thereof, the following new subchapter: 
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35 1. Short title; declaration of policy. 
(a) This subchapter shall be Icnown and may be cited as the Renewable Energy 

Portfolio Standards Act. 
(b) The General Assembly finds and declares that the benefits of electricity 

from renewable energy resources accrue to the public at large, and that 
electric suppliers and consumers share an obligation to develop a minimum 
level of these resources in the electricity supply portfolio of the state. These 
benefits include improved regional and local air quality, improved public 
health, increased electric supply diversity, increased protection against price 
volatility and supply disruption, improved transmission and distribution 
performance, and new economic development opportunities. 

(c) It is therefore the purpose and intent of the General Assembly in enacting 
the Renewable Energy Portfolio Standards Act to establish a market for 
electricity froin these resources in Delaware, and to lower the cost to 
consuiners of electricity from these resources. 

Marvland 
~http://www.dsireusa.orrr/documents/lncentives/MDO5R.htm~ 

Code of Mrrqhnrl Public Utility Companies 

8 7-702. Intent and findings 

(a) Intent. -- It is the intent of the General Assembly to: 

( 1 ) recognize the economic, environmental, fuel diversity, and security benefits of renewable 
energy resources; 

(2) establish a market for electricity froin these resources in Maryland; and 

(3) lower the cost to consumers of electricity produced from these resources. 

(b) Findings. -- The General Assembly finds that: 

( 1 ) the benefits of electricity from renewable energy resources, including long-term decreased 
emissions, a healthier environment, increased energy security, and decreased reliance on and 
vulnerability from imported energy sources, accrue to the public at large; and 

(2) electricity suppliers and consiimers share an obligation to develop a minimum level of these 
resources i n  the electricity supply portfolio of the State. 

Maine 
<http://www.dsireiisa.orrr/documents/lncentives/MEO 1 R.htm> 

Maine Revised Statutes 

PART.?. ELECTRIC POWER 
TI TL. E 35-A. PUBLIC UTILI TIES 
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5 3210. Renewable resources 

1 .  POLICY. I n  order to ensure an adequate and reliable supply of electricity for Maine 
residents and to encourage the use of renewable, efficient and indigenous resources, it is the 
policy of this State to encourage the generation of electricity fi-om renewable and efficient 
sources and to diversify electricity production on which residents of this State rely in a manner 
consistent with this section. 

New York 
<http://www3 .dps.state.ny.us/pscweb/WebFileRootn.iisf/Web/85D8CCC6A42DB86F85256F I 9 
005335 1 8/$File/301.03e0188.RPS.pdf?OpenElement> 

New York Public Service Comnrission: CASE 03-E-01 88 

BY THE COMMISSION: 
1. INTRODUCTION 
This proceeding was instituted on February 19, 2003, to explore the development of a renewable 
portfolio standard (RPS), which is a program to increase the proportion of renewable energy that 
is consumed by retail customers in New York State. 

The development of additional renewable energy resources is a long-standing energy policy 
objective of the State. The 2002 State Energy Plan (June 2002) warned of the possible 
consequences of New York's fossil fuel dependency, noting that the State's primary sources of 
energy are imported, to a large degree, from abroad, have significant long-term environmental 
effects, and ultimately face depletion. Since the institution of this proceeding, over 150 parties, 
Department of Public Service (DPS) Staff, other governmental agencies, and thousands of 
members of the public have participated to address the issues identified in the instituting Order 
and to craft an RPS program for New York State. Based upon the voluminous record before us, 
we endorse a policy of encouraging the increased use of renewable resources and institute a 
program, including the adoption of a renewable portfolio standard (RPS), consistent with such a 
policy. 

An RPS is a recognized means of increasing the proportion of non-fossil fuel electricity 
purchases in a given jurisdiction. Many states have commenced RPS program initiatives and 
comparable RPS programs are in place in the United Kingdom, Denmark, Germany, the 
Netherlands, and Japan. It is worth noting that the specifics of individual RPS programs vary 
from one jurisdiction to the next in terms of targets to be achieved, eligibility of resources, 
implementation mechanisms, and time frames for achieving goals based on the individual 
circumstances of those jurisdictions. 

We believe the policy we are adopting herein addresses the energy, economic, and 
environmental objectives of New York State by creating the potential to build new industries in 
the State based on clean, environmentally responsible energy technologies that meet the needs of 
New York energy consuiners as well as the growing global market for these kinds of 
technologies. 
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RPS programs generally require that renewable resources deemed eligible for participation are 
awarded a certain level of financial incentives to support their development. Currently, 
renewable resources are generally more expensive than non-renewable resources, such as fossil 
fiiels. Therefore, without access to financial incentives to cover all or some of these above- 
market costs, renewable resources struggle to compete with resources using fossil fuels. 
However, as noted in the Final Generic Environmental Impact Statement (GEIS) related to this 
proceeding and issued by this Commission in August, 2004, renewable resoiirces provide 
ancillary benefits such as increased fuel diversity and energy security, the potential for economic 
development as a result of growing industries that typically tap into indigenous resources and 
invest in local and regional economies, and reduced environmental impacts. Accordingly, they 
warrant a certain level of support to facilitate their growth. The program we are adopting will 
provide sufficient financial incentives for the development of renewable resources so that they 
may more readily compete with facilities that m e  natural gas, coal, and oil to generate electricity. 
IJltiinately, this effort may result in reducing costs associated with renewable resources as 
technologies continue to advance. 

In adopting this program, we affirm that system reliability is of paramount importance and 
concern. Thus, while we are proceeding with the RPS, we also acknowledge that the 
implementation phase should be sufficiently flexible to accommodate a process for review and 
analysis of the potential impacts of renewable generation on the electric grid, as well as the 
ability to reflect modifications, if any, that are necessary to protect the reliability of the electric 
system. 

Currently, about 19.3 percent of the electricity retailed in New York State is derived from 
renewable resources, the vast majority coming from large-scale hydroelectric facilities in 
Western New York, upstate New York, and Canada. We seek to increase the proportion of 
electricity attributable to renewable resources to at least 25 percent of electric energy used in 
New York State by the end of 201 3. We intend to accomplish this by implementing an RPS that 
will utilize revenues derived from delivery charges on electric utility customers. These revenues 
will be administered by the New York State Energy Research and Development Authority 
(NYSERDA). On a regular basis, NYSERDA will award financial incentives that are the 
minimum necessary to stimulate development of generating facilities that meet the eligibility 
requirements described herein. 

We believe an important objective of the RPS program is to stimulate and complement 
voluntary/competitive renewable energy sales and purchases (or "green markets") so that these 
competitive markets, not government mandates, sustain renewable activity after the RPS 
program ends. "Green power" is an industry term for electricity that is derived solely from 
renewable resources. Green marketing is the practice employed by energy service companies 
(ESCOs) or other marketers that promote the environmental and economic benefits of renewable 
resources to customers in the hopes that customers will, voluntarily, pay added costs associated 
with green power based on the value they place on these added benefits. The design and goals of 
this program demonstrate our support for fostering these competitive retail markets for green 
power to deliver greater choice and value to customers. 

The policy and program adopted herein are designed to achieve the goal of at least 25 percent of 
the electricity used in New York State being provided by renewable resources. 

La Capra Associates Team 134 



Case No. 2007-00477 
Attach. STAFF-DR-O06(b)(2) 

Page 154 of 154 

Specifically, the RPS delineated herein will mandate the collection of revenues, to be 
administered by NY SERDA, for the purpose of providing incentives to increase the percentage 
of electricity used by retail customers in the state that is derived from renewable resources from 
the current level of 19.3 percent to 24 percent. Hereafter, we will refer to this as the "mandatory" 
component of this renewable policy. We anticipate that at least an additional one percent of 
renewable energy sales will result from voluntary green market programs for a total goal of at 
least 25 percent. Hereafter, we will refer to this additional voluntary effort as the "voluntary1' 
component of this renewable policy. 

The additional new renewable electricity generation fostered by both of these components is 
expected to result in the displacement of some existing fossil fuel-based generation supply. 
Changes in generation resources due to implementation of these initiatives are expected to create 
greater diversity in the State's electric energy supply portfolio, and reduce the exposure to 
wholesale oil and natural gas price spikes and supply interruptions, thereby increasing the 
security of the State's electric energy supply. 

We, therefore, adopt a policy of encouraging the retail use of renewables through 
implementation of a retail renewable portfolio standard pursuant to our authority to preserve 
environmental values and conserve natural resources (Public Service Law (PSL,) $.5(2));2 and a 
policy of encouraging and supporting green marketing efforts. 
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New Nuclear Generation in 
the United States: 
Keeping Options Open vs Addressing An 
Inevitable Necessity 

Summary 
The US electric utility sector is in the early stages of a massive new 
construction period to address its future base-load capacity needs Given the 
practical realities associated with electric supplies, environmental trends and 
national energy security, we believe the sector will focus a considerable 
amount of attention on building new nuclear generation 

According ta the Nuclear Regulatory Commission (NRC), there are 
approximately 12 companies developing 17 Construction and Operating 
License (COL) applications for 31 new reactors. Other sources, such as the 
Nuclear Energy Institute (NEI), count approximately 17 companies 
developing 21 COL applications for up to 31 new reactors While we do not 
incorporate a view that all 31 reactors will be built, we observe that many 
companies have already begun to pre-condition their selected sites, and 
several have entered into arrangements with vendors to procure long-lead 
time items While these companies range the spectrum from vertically 
integrated regulated electric utilities to wholesale merchant energy suppliers, 
we believe the regulated utilities will be in a more advantageous position to 
commence construction over the intermediate-term horizon. 

From a credit perspective, business and operating risk profiles will increase 
far companies that pursue new nuclear generation. This increase in risk is 
attributable to the size and complexity of the project, the long-term nature of 
the construction cycle, the uncertainties associated with all-in costs, 
regulatory oversight and the ultimate rate impact to end-use consumers and 
the ability for a utility to recover casts and earn an appropriate return. We 
observe that most of the risks that will be discussed in this report also apply 
to advanced coal-fired generation, which also include uncertainties 
associated with carbon capture and sequestration. 
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mailto:hess@rnoodys.com
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The increase in business and operating risks will be gradual as companies transition from the evaluation 
stage, to the permitting stage to meaningful construction. Moody's does not believe the sector will bring more 
than one or two new nuclear plants on line by 2015 - a date cited by a majority of the companies currently 
highlighting their nuclear ambitions. The rfimplexity associated with the permitting process as well as the 
execution risks associated with construction projects of this nature should not be Underestimated. 

There are other equally important issues associated with nuclear generation that should not be 
underestimated, the most important of which include the political realities concerning global warming 
(regardless of whether or not it is scientifically a reality) and the longer-term issues surrounding national 
energy security. These issues - carbon controls and energy security - could further stimulate interest in new 
nuclear investment 

In addition, because companies that build new nuclear generation will increase their over-all business and 
operating risk profiles, there will be a need to establish financial policies over the near-term aimed at producing 
very strong financial credit ratios in order to maintain a given rating. While a constructive regulatory 
relationship will help mitigate near-term credit pressures, Moody's will remain concerned over the prospects of 
construction delays, cost over-runs, the implications for rate-shock and future disallowances. Moody's 
observes that given the long-term time horizon associated with construction projects of this nature, there can 
be no assurances that tomorrow's regulatory, political, or fuel environments will continue to be as supportive to 
nuclear power as they are currently. 

In this Special Comment, we describe our views around the prospects for new nuclear generation and the 
likely implications for credit. 

. _______ 
2007 PP Special Comment a Moody's Corpoate Finance - New Nudear Generation in the United Slates: 
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Rating Rationale -.-_I 

In general, Moody's maintains a relatively favorable bias towards nuclear generation. In our opinion. nuclear 
generation represents a critical component of the nation's electric supply base Nuclear units tend to be well 
run, maintain very high average annual capacity factors; are extremely economic from a marginal cost 
perspective; and, they do not emit any of the air pollutants that are emerging as a major political issue. 

From a credit perspective, Moody's believes that one of the biggest risks associated with nuclear generation is 
an unanticipated extended outage While the ownership of nuclear generating facilities brings a higher level of 
complexity associated with operating and maintaining the units, ownership also comes with additional 
regulatory oversight. primarily with respect to the NRC, which we view as a credit positive. We also 
incorporate a view that most companies will fare reasonably well in taking appropriate measures to mitigate 
nuclear-related risks and the average credit rating for the regulated nuclear peer group is well positioned within 
the investment grade Baa rating category 

-- 
Amount of electricity generated by a I ,000-MWe reactor at 90% capacity 
factor in o n e  year: 

7 9  
If generated by other fuel sources, it would require 

nough to supply electricity f6r 740,000 households 

.. Oil: 13 7 million barrels - 1 barrel yields 576 KWh 

.. Coal: 3.4 million short tons - 1 ton yields 2,297 KWh 

- Natural Gas. 65.8 billion cubic feet - 100 cubic feet yields 12 KWh 

(based on average conversion rates from lhe Energy lnfonnafion Administration) .- I_ ._________ I_________ 

Source NE/ 

Extended Outages 

While the high costs associated with the ownership and operation of nuclear plants are offset by the robust 
earnings and cash flow they generate, an extended outage can significantly stress an owner's liquidity and over-all 
financial profile We believe the best way to mitigate this risk is through diversity, operational excellence and 
predictive maintenance practices We note that the vast majority of nuclear operators continue to amass large 
portfolios of units in different transmission and geographical regions From a downside scenario planning 
perspective, Moody's continues to assess outage risk in relation to the experience of First Energy during the Davis 
Besse outage, which lasted approximately 26 months (From February 2002 until March 2004). 

Quantity and Quality of Skilled Labor 

While the actual production of electricity does not differ between a nuclear, coal or gas-fired generating plant, there 
is greater complexity associated with nuclear generation, as evidenced by the more advanced degrees and skilled 
labor required to operate a nuclear plant The nuclear labor fora? includes both degreedengineers (to design, build, 
and operate the plant) as well as skilled craftsmen, both of which are in short supply. Separately, Moody's views the 
continuous training requirements for the nuclear labor fora? favorably Most operators maintain regular training and 
simulation training exercises for employees and the NRC is constantly re-qualifying the employee base 

Environmental concerns are a political reality 

The single greatest benefit that nuclear generation can offer over coal is the clean air effects associated with 
emissions. Whereas coal-fired facilities produce a significant amount of nitrogen oxide (NOx), sulfur dioxide 
(S02). mercury and carbon emissions, nuclear facilities only produce steam as a byproduct. On the other 

-̂-̂I- - Octokr  2007 E Speaal Comment @ Moody's Corporale Finance - New Nuclear Generation in the LJniled Slates. 



Case No. 2007-00477 
A t t ~ i ~ .  STAFl~-DR-Ol-O06(b)(S) 

hand, there is a trade off with respect to the fuel waste, which will be addressed later in this report Coal-fired 
waste, namely ash, can be recycled into cement or used as landfill; nuclear waste, namely radio-active 
ceramic pellet assemblies need to be stored in a pool of water for at least 5 years before they are transferred 
into above ground dry storage (steel or rancrete casks) for as long as 100 years and ultimately either recycled 
or entombed in an underground disposal facility for approximately 10,000 years. Taken as a whole, however. 
Moody's observes that there has been a subtle shift in the stance of several environmental groups as the 
carbon-free nature of nuclear generation is increasingly recognized as a societal benefit. However, we 
observe that environmental opposition remains a concern as their primary motivational agenda appears to be 
aimed at reduced consumption 

Nuclear is a Critical ComDonent of National S u p ~ l v  Mix 

In our opinion, nuclear generation is a critical component of the US energy supply mix. Accmrding to the 
Nuclear Energy Institute (NEI), there are 104 licensed nuclear generating stations in the US, which account for 
roughly I 9  4% or 787 2 billion kilowatt-hours (bkWh) of the total elechical production in the US These 
facilities typically operate around the clock, and are an integral component of the base-laad supply needs of 
the rmuntry As can be seen in the table below, the nuclear component of the total US electric supply base 
has been reasonably steady over the past several decades o 

1975 1,920,754,569 172,505,075 9.0 55.9 

1985 2,473,002,122 

1995 3,353,487,362 

15.5 58.0 

20.1 77.4 

2005 4,055,422,744 7a1,986,365 19.3 89.3 

2006' 4,052,967,a52 7a7,21a,636 19.4 89.8 
'Preliminary 
Source Global Energy Decisions / Energy Information Administration 

-- .__I___ 

i Nuclear operators should continue to produce power at an average capacity factor of approximately 90%. We 
do not believe the US nuclear sector can achieve average capacity factors much higher than 90% on a 
sustainable basis or that the sector can meaningfully increase its electricity production from recmt levels. This 
view is primarily based on our assumption that the vast majority of up-rates and performance improvements 
have been realized 

Supply / Demand fundamentals are favorable for new nuclear 
generation 
Amording to the Energy Information Administration (EIA), there is a need for approximately 258 gigawatts of 
new electric generation capacity in the US by 2030 at a cost of approximately $412 billion (in 2005 dollars) for 
an average cost of approximately $1,600 per kw-capacity. This need for capacity is partly a function of organic 
demand growth and includes some expectations that older generation facilities will be retired and I or 
otherwise taken out af service Existing nuclear units are, on average, approximately 20 years old and most of 
the base-load coal-fired fleet is approximately 35 years old. It is reasonable to assume that many of the oldest 
plants will eventually reach the end of their useful lives over the next ten to fifteen years, but many of the larger 
and older units continue to be refurbished to extend their life beyond the original design specifications For 
example, there are two coal-fired facilities associated with the Ohio Valley Electric Corporation (OVEC) that 
are 1950's vintage plants that have recently been undergoing a massive refurbishment (and environmental 
upgrade) plan to extend their lives for another 20 years 

____ 
2007 Special C o r n x u  Moody's Corporate Finance - New Nuclear Generation in the United States: 

-- 
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Assuming there is a real need to build new base-load generation, there are really only two fuel options that can 
readily meet that need: coal and nuclear While we remain favorably biased to renewable sources of 
generation, such as wind, solar and bio-mass, ensuring reliability of power generation from renewable sources 
continues to be a matter of concern. Also, additions to hydro power generation appear to be limited by 
geographical considerations and environmental opposition. 

Nuclear enjoys  a very competitive operating cost structure 
The existing nuclear generation fleet tends to be a very strong producer of earnings and cash flow. The 
average cost for fuel (including nuclear fuel) tends to hover around $5 - $6 per MWh (megawatt hour). 
Operating and maintenance costs tend to average around $12 - $13 per MWh and additional "to-go" costs 
(comprised of incremental capital costs, administrative and general costs, insurance costs and other fees) 
average around $5 - $6 per MWh, for a total dispatch cost of approximately $22 - $25 per MWh. Assuming the 
average wholesale price of power for the nation is approximately $50 - $55 MWh, these units tend to produce 
power with an approximately $25 - $30 MWh margin. 

U.S. Electricity Pmduction Costs and Components 
1995-2006 1000 

;:: L"... .... p B , .  iz+--cIB- . . h. . . p . . .& . .*=. 
100 

1995 1996 1997 1998 I999 2000 2001 2002 2003 2001 2005 200t 

Year 

Source Global Energy Decisions 

~ _ _ _ _  
i 
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Nuclear Fraternity Helps Ensure Safe, Reliable and 
Economical Operations - 

One of the more unique features of being a nuclear operator is that it provides arxess to the nuclear operator 
"fraternity" on both a national and international scale For example, in the US, nuclear operators meet 
regularly and share an enormous amount of operational and safety-related data. This fraternity atmosphere is 
a large part of the success of the industry, and the industry recognizes that it is only as good as its weakest 
link. Through organizations such as the Institute of Nuclear Power Operations (INPO) and the World 
Association of Nuclear Operators (WANO), nuclear operators assess each other on both standards of 
excellence (operational) as well as standards of compliance (regulation). In our opinion, the nuclear fraternity 
has been an important component of the more recent operational successes experienced by these facilities 

Nuclear operating performance has been impressive 
The nation's fleet of nuclear units has experienced a tremendous improvement from an operational 
perspective A s  recently as the early 198D's, the US nuclear fleet was operating with average capacity factors 
in the mid to high 70% range, but has, over the past 20 - 25 years, dramatically improved the averages From 
a credit perspective, Moody's incorporates a view that the 90% average capacity factor will be maintained over 
the near to intermediate term horizon, and that the current fleet is, essentially, maxed-out from an operating 
efficiency stand point. It bears noting that the original design specifications of the existing fleet incorporated a 
view that these plants would indeed operate at a 90% range capacity factor. 

We believe these performance improvements can be attributed to the following: 

Outage management - The most significant factor contributing to the improved operating performance. in 
our opinion, is related to outage management. In the past, it was not unusual for an outage to last 90 - 
100 days. 'Today, it would be unusual for an outage to last more than 30 days. 

Advancements with diagnostics - The analytical and diagnostic ability to monitor equipment and 
components has advanced tremendously over the past 10 years. These technologies provide an operator 
with an unprecedented ability to monitor system components In addition, the industry maintains extensive 
induStr/ wide data bases on equipment performance, which guides the scheduling of preventative and 
predictive maintenance. As a result, an operator can address potential issues before a component fails, 
thereby lowering the "mean time between failure" and improving operating performance. 

Risk Assessment Analytics - Similar to the diagnostic technology advancements noted above, these tools 
provide an operator with system performance probabilities that allow an operator to calculate when it is 
acceptable to conduct maintenance without taking a unit off-line and without compromising safety. This 
reduces the amount of maintenance work that must be performed during an outage, and thus reduces 
outage duration. An example would be repairing a feed water train 

Personnel -There is now better management of facilities and skill sets of personnel enhanced through 
superior training and educational programs. 

I Nuclear Regulatory Csrnmissisn Provides Additional 
Layer of Oversight -I -..n 

In general, Moody's views the oversight provided by the NRC as a credit positive as the NRC primarily 
regulates the safety of the operating fleet in the US, at the moment, approximately 100 plants. 

One risk is that a fundamental problem or equipment failure at one plant could create significant stress for the 
entire industry, should the NRC decide that every operating license needs to be reassessed in some fashion. 
As a result, nuclear operators can only operate their plants with the blessing of the NRC, they are only as good 
as their weakest rnlleague To mitigate this risk, the nuclear industry has engaged in a "best practices" effort 
for many years, and regularly cross-trains and shares operational and technical data. While this fraternity 
approach helps the over-all sector, Moody's can not ignore the potential for contagion risk. This risk was 

-- 
e Finance - New Nudear Generhon in ihe llnited Stales: 
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recently exhibited with the Davis Besse reactor vessel head problem that occurred a few years ago; although 
we acknowledge that the industry addressed that issue in a timely manner without experiencing undue 
financial or operational stress at any other units. 

Regulatory Approval Process Still a Constraint... 
Although we acknowledge the NRC licensing process is more enhanced today than it was in the 1970s and 
1980’s, we still believe that the regulatory approval process associated with pursuing a new nuclear facility will 
emerge as a potential constraint. The combination of the construction and operating process appears to  be 
biased towards risk mitigation, and therefore is viewed as a credit positive. However, this new regulatory 
Drocess remains untested and therefore deserves careful attention. 

... But NRC is Experienced 
The NRC is very experienmd with licxmse approvals. We observe that over the past several years the NRC 
has been active with four broad categories of license review and approvals with respect to: License Renewals; 
Power Up-Rates; Early Site Permits and Fuel Facilities. However, we can not ignore the fact that there are 
many countries that are equally as active with pursuing new nuclear generation and that the regulatory 
approval process is either non-existent or substantially less burdensome 

First COL filing expected to be litigated 

We believe the first COL filing will be litigated, which could create lengthy delays for the rest of the sector. We 
note that while many in the industry believe this risk has largely been removed from the regulatory filing 
process, many are also reluctant to move forward without LIS governmental guarantees or other backstops to 
protect them from lengthy litigation or extended regulatory delays. Moody’s will carefully monitor the potential 
for litigation related to NRG Energy’s rerznt COL filing 

Other Agencies Meed to Provide Approvals 
Separately, there are still important state regulators and local governmental agencies that need to be 
convinced that new nuclear generation is an appropriate alternative. These include numerous permits from 
state agencies (i e., air and water permits and certificates of public convenience and necessity from state 
public regulatory authorities), the US Army Corps of Engineers and other local authorities (Le , construction 
permits) before meaningful construction can commence 

The NRC Review Team 

technology selected by the licensee, that is, GE, Westinghouse or Areva The teams (by technology) will then 
be broken down into expertise on civil I structural engineering, piping, environmental impact, security, 
emergency plans etc These sub-teams wrll share their assessments and evaluations between technologies. __ ~ - I _ -  -- 

The COL permit 
The NRC is committing to complete its review of the applications within a 42 month period (30 months for the 
application review and 12 months for hearings) Moody’s notes, however, that the NRC clock does not start 
ticking when the COL IS first filed but starts when the filing IS docketed by the regulator As a result, some 
companies that make their CQL filing may get the filing sent back if the NRC feels it is deficient in some 
respect 

Once the filing is docketed, the NRC’s staff will divide the filing into teams The teams are formed by 
technology and sub-teams will be formed to review the various components of the filing Although Moody’s 
believes that the first filing may become mired in contentious litigation, we also believe the NRC will strive to 
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meet its commitment to complete its review within the allotted 42 month timeframe and not be viewed as a 
major bottleneck organization Instead, potential delays in the process may come from hearings before various 
licensing boards. We expect the industry and the NRC will gain from its experience with the first several COL 
filings and we expect the process to become shorter over time - especially with respect to the 12 months of 
hearings that are incorporated into the approval process. 

Moody's believes there may be as many as three to five filings made in 2007 In our opinion, most of the 
filings will be pushed back into the late 2008 timeframe, due to the need to resolve several of the important 
open issues that will be highlighted in this report, the most important of which are the implications of 
investment recovery and the effect on consumer rates 

COL has a long-term shelf life 

The COL permit does not have an "expiration date" for the construction portion. Once the COL is granted, a 
company can hold that license as long as no new significant information comes to light Once a plant actually 
goes commercial, the operating license portion of the COL is good for 40 years, with the possibility of renewal 
for an additional 20 years The Early Site Permit, which does not allow reactor".related construction, has a 20- 
year shelf life and can be renewed for an additional 20 years This will provide a substantial amount of lead- 
time for companies to continue their evaluation and cost studies before commencing construction of a plant. 

Nuclear New Build Economics 
The prospects for building new nuclear generation in Ihe US are very good. A significant number of large, well 
capitalized companies are publicly discussing their plans to build new nuclear generating facilities and a 
number of these companies are expected to make the necessary license filings with the NRC starting in 
October 2007 

Notwithstanding the favorable fundamentals associated with the need to add new nuclear generation into the 
nation's capacity supply, Moody's believes that many of the current expectations regarding new nuclear 
generation are overly ambitious In fact, the timing associated with commencing construction and making the 
next nuclear unit commercially available could be well beyond 2015 and the costs associated with the next 
generation of nuclear build could be significantly higher than the approximately $3,5OO/kw estimates cited by 
many industry participants. 

mings of Cost Estimates 
All-in fact-based assessments require some basis for an overnight capital cost est te, and the shortcomings 
of simply asserting that capital costs muld be "signifimntly higher than $3,50O/kW" should be supported by 
some analysis. That said, Moody's can not confirm (and all of our research supports our conclusion) definitive 
estimates for new nuclear rmts at this time Moody's ran assert with confidence that there is considerable 
uncertainty with respect to the capital cost of new nuclear and coal-fired generating technologies, and that 
companies may decide not to proceed with financing and construction unless and until they have satisfied 
themselves (and, where necessary, their boards and regulators) that the investment is justified and that the 
plant can produce electricity and recover costs at a price that will not be overly burdensome to consumers. ~ ~ _ _ _ _ _ _ _ _ _  ___--_ 

Massive Construction Projects Are  Complex 
The over-all risks associated with building a new nuclear facility are essentially the same as the execution risks 
associated with most major construction projects, such as chemical plants or refineries. These construction 
projects are massive in scale and scope, require a tremendous amount of planning (and execution) and take 
years to complete. As a result, companies that pursue these kinds of projects take on a much higher level of 
business and operating risk, since there are no practical ways to mitigate away the gremlins that live in large, 
complex construction projects. There are ways to mitigate the risks associated with large construction 
projects, including highly skilled construction management, the terms and conditions of EPC contracts, 
completion of design work before construction starts, a disciplined licensing and permitting process completed 
before major capital outlays, liquidated damages provisions, etc. 

~ _ _ _ . ~ - I _ _ _ _  ___I--- --._ ..-_____-._-__.--_-_I-.-____ 
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We observe that the nuclear cxmstruction sector has made significant strides with modular construction design, 
which can meaningfully cut down on the construction schedule, particularly when coupled with the significant 
improvements in construction techniques since the last nuclear construction cycle in the 1970s and 1980's 
As evidence, it has been reported that a recently completed nuclear facility in Japan was constructed in 
approximately 40 months (from first concrete pour to fuel load). 

Increased Risks Associated with Escalation Assumptions 
Dramatic increases in commodity pricks over the recent past, exacerbated by a skilled labor shortage, have 
led to significant increases in the over-all cost estimates for major construction projects around the world. In 
the case of new nuclear, the very detailed specifications for forgings and other critical components for the 
construction process can add a new element of complexity and uncertainty. As noted previously, labor is in 
short supply and commodity costs have been extremely volatile. Most importantly, the commodities and world 
wide supply chain network associated with new nuclear projects are also being called upon to build other 
generation facilities, including coal as well as nuclear, nationally and internationally. Nuclear operators are 
also competing with major oil, petrochemical and steel companies for access to these resourms, and thus 
represent a challenge to all major canstruction projects. 

Significant Bottlenecks to  Construction Add to Execution Risk 
There are significant bottlenecks to construction that have not yet been resolved. In our opinion, there are five 
key bottlenecks that should not be assumed away from a planning perspective. Moody's notes that some of 
these constraints are widely recognized and being factored into some of the planning and construction 
schedules. In the case of nuclear engineers, for example, enrollment in nuclear engineering programs at 
many universities have been increasing across the country over the last several years, which suggests that the 
market is responding to perceived increased demand. 

Ultra Heavy I Ultra Large Forgings -There are numerous long-lead time items that need to be ordered 
(or reserved) now in order to meet a construction timetable for any project of this magnitude. These 
items include the ultra-heavy steel forgings required for a generating station (regardless of whether its 
coal or nuke) and include the reactor vessel, the steam generator shell and the bottom head (which is 
welded to the shell). At the moment, the only ultra heavy forgery in the world is located in Japan, at a 
Japan Steel Works facility There may also be capacity developing in France (Creusot Forge) and 
possibly South Korea, but we have not independently verified those claims Moody's observes that each 
generating facility may require a number of ultra heavy forgings, in some cases between 6 and 12 
forgings per plant; and that Japan Steel Works can only produce a limited number of forgings of this size 
per year. As a result, it is questionable whether the 2015 timeframe is realistic, since Japan Steel Works 
is also taking orders from other industry sectors (like petrochemicals) and other countries that have 
already committed to building new nuclear plants (China, India and several countries in Europe) 

Large Manufactured Components - these items include the steam turbines and reactor pressure 
vessels 

Engineering Resources - this is part of the skilled labor shortage issue noted previously. Nuclear 
engineers are required for the detailed design work for a new nuclear facility 

Logistics I- As with any major construction project, there are massive logistical issues that need to be 
managed, including the procurement of cranes and ships (to transport the ultra heavy forgings) 
Properly managing the logistical aspects of a major construction project will be critical to delivering a 
plant on time and within budget 

Site Labor - Another component to the skilled labor shortage issue Site labor includes the construction 
force, welders and other trained professionals Moody's observes that if the federal government is proactive 
with carbon emission legislation and the desire to build new nuclear units becomes more compelling over 
the near to intermediate-term horizon. this issue could become a major obstacle for the industry 
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Costs Associated with New Nuclear Build are Early B e s t  
_I_- ._--_.I_-_. -.-_ Estimates 

Throughout our due diligence process, Moody’s has not been able to make a finite determination of the range 
for the all-in cost associated with new nuclear As a result, we believe the ultimate costs associated with 
building new nuclear generation do not exist today - and that the current cost estimates represent best 
estimates, which are subject to change. 

There is empirical data that suggests a possible range for new nuclear plant costs based on experience 
overseas, but firm cost estimates are not available at this time in the US (including both new nuclear and new 
coal technologies). We believe that in order to support corporate decisions on whether or not to proceed with 
new nuclear projects, the industry will work with all possible speed to complete the detailed design and 
engineering work that will permit firm cost estimates based on a substantially complete design and that many 
regulatory authorities may require this information as part of their approval process. Therefore, it is 
reasonable to assume that companies will not move forward with new nuclear construction projects until and 
unless they have a high degree of confidence in the capital cost, a solid EPC wrap, and with construction and 
other risks adequately hedged or otherwise mitigated. Similar uncertainty attends virtually all other base load 
generating technologies, although the sources of the uncertainty may vary from technology to technology. 

Many companies planning to build new nuclear generation freely acknowledge considerable uncertainty 
regarding new nuclear plant costs. More firm cost estimates will not be available until the vendors I suppliers 
have secured their own cost estimates, which will require a detailed review of the world wide supply network, 
the availability of commodities and labor supplies. 

There are some figures available in the marketplace that claim new nuclear generation can be procured at 
approximately $2,5OO/kw - $3,50O/kw, but it remains unclear as to what was included in the estimate, and 
more importantly, what was left out This concept, creating an “apples-to-apples” cost comparison, rxuld 
become an important determinant for various state regulatory authorities as they attempt to assess the 
ultimate impact on rates for end-use consumers 

PotentGlOwner’s Costs Associated with New Nuclear Units: 

ission upgrades / refurbishments 

sion right-of-ways (ROWS) 

-Security ’ 

- Cooling Towers 

- Roads / Other infrastructure 

- llnderground utilities 

Administrative 

- Dormitories 

-Training Facilities 

~ General Administrative Buildings 
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From a credit perspective, Moody's is indifferent as to what the "overnight" cost of the actual nuclear 
generating plant might be - as overnight costs often exclude owner's costs and price escalation. Instead, we 
are concerned with the total all-in costs of the nuclear generating facility An analogy would be the purchase 
price of a house (the over-night cost), which excludes the costs of appliances, furnishings, and landscaping 
(the all-in cast). Capitalized interest, other owner's costs (which include site preparation, administrative 
buildings and other administrative costs) and transmission upgrades / refurbishments could add several 
hundred more dollars per kw-capacity. 

The potential costs associated with transmission upgrades / refurbishments appears to be getting very little 
attention at this time - possibly due to Federal Energy Regulatory Commission (FERC) rules and regulations 
which make management teams leery of engaging in public discourse too early. 

Moody's believes the all-in cost of a nuclear generating facility could come in at between $5,000 I $6,0OO/kw. 
While we acknowledge that our estimate is only marginally better than a guess; it is a more conservative 
estimate than current market estimates and represent a substantial premium to the current estimates for new 
IGCC coal-fired generation. For example, AEP's filing in West Virginia for an IGCC plant is estimated to cost 
approximately $3,500 kw capacity. As noted previously with respect to these estimates, it is unclear as to 
whether or not capitalized financing costs and other owner's costs are included in the estimate. 

$ I kw capacity 

Low High 

$3,500 

New build -market estimates $3,000 $4,000 

$6 000 

$1,700 $2,200 

New build - Traditional $2,500 $2,900 

New build - IGCC $3 300 $3,700 

Combined Cycle (non-city) $700 5900 

Peakers $600 $800 

State  reg u I atory arrangements 

Moody's observes that many state legislatures and regulatory authorities continue to work in a constructive 
manner with their electric utilities to address the need for new base load plant In addition, many states 
appear to be favorably disposed to new nuclear generation - especially if it can be located within their state 

We believe the first new nuclear unit is likely to become commercially available in the southeast region In our 
opinion, the states in the southeast (Florida, Virginia, North Carolina, South Carolina, Georgia) have been 
most supportive of designing cost recovery mechanisms that encourage new nuclear investment, and this 
supportiveness may also be a function of the limited renewable resources available in the southeastern region 

The implications for end-use rate payers / customers 
From a credit perspective, Moody's remains concerned about the prospects of steadily rising rates for end use 
customers, regardless of whether new nuclear generation is built or not. It is clear to us, however, that the 
need to recover the construction costs associated with a new nuclear unit (or coal-fired unit) over the 
construction period could help to mitigate rate shock that would otherwise occur when the plant is finally 
brought on-line These plants are likely to add approximately $5 to $10 billion to rate base, in some cases 
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doubling the existing rate base, and there will be a need to recover both the operating expenses as well as the 
high capital costs through new base rates Eventually, end use customers may find it very difficult to balance 
their family budgets if the average electric bill continues to go up by roughly 10% a year over the next 5 years, 
which could raise the level of potential regulatory I political intervention risk. 

Who Will -...- Build the Next New Nuclear Facility? 

The majority of the companies looking at building new nuclear generation are regulated utilities such as Duke 
Energy, Dominion, Entergy and Southern Company. There are several merchant energy companies looking at 
new nuclear as well, such as Constellation Energy, Public Service Enterprise, Exelon and NRG Energy, but 
the majority of merchants appear lo be waiting for the second wave. 
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plus 2 additional sites 2008 

' This compendium is based on public announcements as of July 2007 
Construction/Operating License 
Fiscal Year 
This consortium includes Dominion, General Electric, Bechtel. 

General Electric, Progress, SCANA, Southern, Tennessee Valley Authority, Westinghouse 
UniStar Nuclear is a joint venture of Constellation Energy and Areva 

' NuStart Energy includes Constellation, Duke, EDF International North America, Entergy, Exelon, FPI. Group, 

SOURCE.' NE/ 
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In our opinion, it makes more sense for regulated utilities to pursue new nuclear generation in the first wave of 
applications This is largely premised on the traditional Integrated Resource Plans (IRP) that many utilities file 
(and review) with their respective state regulators. As a result, value ran be ascribed to fuel diversity and 
environmental benefits that may not be as transparent in a merchant market. More importantly, the risks 
associated with construction can be mitigated through creative cost recovery designs that would not be 
available to a merchant operator. However, merchant companies may be able to achieve a lower risk profile 
(but usually not approaching a regulated utility) by using project finance structures, supported by Federal 
guarantees of the debt, vendor financing and, in some cases, guarantees from foreign export credit agencies, 
andlor robust off-take agreements Some utilities may also seek many of these kinds of financing provisions. 

From a credit perspective, there are still significant regulatory risks associated with building a nuclear plant in 
rate base These risks will become exacerbated if there are lengthy construction delays or cost escalation In 
addition, there are no accurate methods to assess what the political, environmental and fuel-commodily 
environments will look like in five to seven years time. If, at the end of construction, fuel is cheap, 
environmental conrErns have abated and the political mood becomes contentious (for example, over the 
steady rate increases experienced over the previous five to seven years), utilities could be at risk with their 
regulatory / political constituents. Moody's is unable to assess the magnitude of this risk at this time, but we 
will continue to recognize its potential existence into our longer-term assessments. In addition, we also 
reragnize that these factors may break in favar of nuclear development which can further sfimulate new build. 

Two Critical Near-Term Decision Points 
There are two critical near-term decision points that companies need to make after they have decided that 
pursuing new nuclear generation is an option I alternative that they wish to explore: selecting an appropriate 
site and selecting a technology. Once these two decisions have been made, a company can commenrx? 
developing its COL application for the NRC 

Site select ion 
The location of a site for a new nuclear facility will be one of the most important near-term decisions that a 
company has to make before committing to a major construction project (and the filing of its COL) In our 
opinion, the selection of a site where an existing nuclear facility is already operating (a brown field site) will be 
a lower risk decision than a pure green-field site 

Brown field sites, in general, have a clear advantage over green field sites due to their existing infrastructure 
which includes water supplies, transmission connections and administrative facilities. The current nuclear 
operators also have emergency and security plans in place and a local population more receptive to an 
additional unit at a pre-existing facility. 

-- __. ___ 
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Brown field site advantages: 
During the last nuclear construction cycle, in the 1970’s and 198O’s, many companies applied for construction 
permits to build multiple generating units at a given site However, because of the events that unfolded during 
this period, namely Three Mile Island, inflation and regulatory reviews and disallowances, a number of the 
second or third units were never built As a result, for those companies looking to build new nuclear units in 
the next construction cycle, there rmld be many advantages associated with the next new plant being sited at 
an existing facility. These sites, commonly referred to as “brown-field“ sites, could provide an operator with the 
following benefits’ 

-An  existing comfort level with the local community 

-An existing transmission 

-An existing supply of wa 

- Existing security and emergency management plans 

- Existing on-site spent-fuel storage facilities 

-The availability of historical environmental data 

~ An existing labor force 

ith access to ROW’S 
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Technology Selection 
The selection of a technology is also a major decision. At this time, only GE's Advanced Boiling Water 
Reactor (ABWR) and Westinghovse's AP IO00 technology have been fully certified as a nuclear plant by the 
NRC. NRG plans to use the ABWR technology However, the certification does not apply to GE's most 
advanced next generation passive design technology. We observe that GE is still working through data 
discovery with the NRC on its newer ESBWR technology. Areva's current design has not yet been certified 
either Westinghouse's AP 1000 technology has been certified by the NRC from a design perspective, but it still 
needs to fully certify its total plant design. While the technologies still need certification work, most utility and 
merchant generation companies are willing to pursue their strategies of filing COLs' under the assumption that 
the selected technology will be certified within their over-all construction timeframes 

As an aside, Moody's observes that the GE's ESBWR and Westinghouse's APlOOO designs are passive in 
nature from a safety perspective (ie, relying on gravity) as opposed to Areva (ie., relying on redundancy). As a 
result, it is our understanding that the GE and Westinghouse designs will require a smaller footprint for the 
facility and use less cement, steel and other commodities to build. 

Advanced General Electric 
Boiling Water 
Reactor 

AP1000 Westinghouse 

ESBWR 

EPR 

ESBWR 

General Electric 

Areva (in the U.S. 
market: UniStar, a joint 
venture of Areva and 
Constellation) 

General Electric 

This large (1,350 MW) boiling water reactor is an evolutionary improvement 
on the boiling water reactors that make up approximately one-third of the 
U.S. nuclear power plant fleet. The first models of this design were 
deployed commercially by Tokyo Electric Power Co. at i t s  Kashiwazaki- 
Kariwa generating station in  Japan. TEPCO and other Japanese utitities 
continue to build ABWRs. This design was certified by the NRC in 1997. 
The AP1000 i s  a 1,150-MW reactor, the first approved by the NRC to employ 
so-called "passive" safety features. The passive designs substitute natural 
forces like gravity to deliver cooling water to the reactor. The improved 
design eliminates a number of the pumps, valves, piping and other 
components that increase the complexity and the capital cost of today's 
nuclear plants. The APlOOO received i t s  final design approval from the NRC 
in late 2004, and the final certification rule became effective in January 
2006. 

'The ESBWR i s  GE's new 1,500-MW design incorporating "passive" safety 
features. By simplifying the design of the ESBWR compared to the ABWR, 
GE expects t o  reduce the capital cost of the plant by approximately 20 
percent. GE filed i t s  application for design certification with the NRC in 
August 2005. The application has been accepted and the Finat Design 
Approval (FDA) i s  scheduled for late 2008, with certification to follow in 
2009. 
The EPR i s  a large (1,600 MW) design developed by Areva, the reactor 
supplier formed by Framatome (France) and Siemens (Germany). Areva has 
formed a joint venture with Constellation Energy Group called UniStar 
Nuclear to deploy the EPR technolog in the United States. The first EPR i s  
now being built in Finland, and it will be the next generation of nuclear 
plants built in France by Electricite de France. The EPR i s  an advanced 
light water reactor. The EPR design includes additional safety features not 
in today's light water reactors, including four safety trains instead of two, 
bunkered safety systems, double containments, and additional severe 
accident management features. Areva plans to make a design certification 
submittal to the NRC for the EPR in 2007. 
The ESBWR i s  GE's new 1,500-MW design incorporating "passive" safety 
features. By simplifying the design of the ESBWR compared to the ABWR, 
CE expects to reduce the capital cost of the plant by approximately 20 
percent. GE filed its applicatlon for design certification with the NRC in 
August 2005. The application has been accepted and the Final Design 
Approval (FDA) is scheduled for late 2008, with certification to follow in 
2009. 

Source: NE/ 
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International Markets --_- Appear More -_I Active -.-- 
While the US continues to evaluate and assess the longer-term benefits and risks associated with building 
new nuclear generating facilities, in many other parts of the world, companies and I or governments are much 
more active with their nuclear new build plans. This is most obvious in Asia, where China is pursuing four new 
nuclear units (Westinghouse technology), and where Japan and Taiwan have also been active. China, in 
particular, may be interested in building over a dozen new nuclear plants over the near to intermediate term 
horizon and may use multiple technology designs (as opposed to the US’S strategy of using a “standardized” 
design). In Europe, there has been activity in France, Finland and several Eastern European countries 
(Romania, Bulgaria and Russia) 

In addition, Moody’s observes that there are several Middle-Eastern countries that would like to build new 
nuclear facilities. For many of these countries, nuclear facilities are viewed as a great source of energy for 
water desalination, and they clearly have the capital to make the necessary investments. From a construction 
and operating risk perspective, these countries face the same set of issues that would be faced in the IJS, 
including the need to procure long lead time items over the very near-term horizon 

Argentina (1) 

Bulgaria (2) 

China (5) 

China, Taiwan (2) 
Finland (1) 

India (6) 

Iran (‘1) 

Japan (1) 

692 
1,906 

3,220 

2,600 

1,600 

2,910 

915 

866 

Pakistan (1) 300 

Russia (7) 4,585 

South Korea (2) 1,920 

Ukraine (2 )  1,900 

Total (31) 23,414 

Source: Infernafional Atomic Energy Agency PRIS database 
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--I__-. .I _--.__---- Fuel Fundamentals 

1Jranium is the primary fuel source for nuclear generation. It is located primarily in Canada, Australia, Africa, 
Russia and some of the Central Asian Republics that were formerly part of the Soviet Union. It is our 
understanding that the fuel conversion cycle has four primary components 

P 

CI 

Mining - uranium is contained in rot%, which needs to be mined primarily in underground mines 

Milling - the uranium ore (U235) is separated from the rock at a mill, similar to how copper and iron are 
milled, resulting in a powder, which is commonly referred to as "yellowcake". 

Conversion - the yellowcake is converted into a gas (uranium hexafluoride, or UF6) 

Fabrication - the uranium hexafluoride gas is a feedstock for an enrichment plant, where the uranium is 
enriched 3% - 5% and converted onto solid ceramic pellets The enrichment process is a critical 
component of the nuclear fuel cycle. Many companies (including two in the US), and governments, are 
either building new enrichment capacity or are actively looking at ways to enhance enrichment capacity, 
but it may be several years before additional capacity becomes available 

The pellets are assembled into tubes and the tubes are bundled into assemblies and shipped to the 
nuclear generating facility 

LI 

II 

2012) 
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Once the fuel assemblies arrive at the nuclear plant, they are put into the reactor. During a refueling, operators 
will typically withdraw the oldest one-third of the fuel assemblies and rearrange the remainder and blended with 
the new assemblies. This is not unlike rearranging batteries in a large flashlight. Approximately 90% of the 
energy remains in fuel rods that are removed from the fuel assemblies and classified as "spent" fuel. 

........... .. - - .. ____ ._ .. .  
Fuel as a Percentage of Electric Power Production Costs 2006 
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On September 1 I", 2007, Duke Energy held an analyst meeting in New 
York where they presented the picture below. It was stated that the ceramic 
pellet has an equivalent amount of energy as one ton of coal 

Source Duke Energy 
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Storage and Disposal 

The storage and ultimate disposal of spent nuclear fuel continues to represent a major issue in the United 
States There is roughly 50,000 metric tons of spent nuclear fuel in the US, but the industry does not view the 
issue as a critical path item At the moment, spent fuel is primarily stored in large pools of water, usually for at 
least 5 years, then placed into dry cement or steel casks and stored on site While this creates some local 
issues and emergency planning obstacles, Moody's incorporates a view that most sites are well equipped to 
manage the safe storage of spent nuclear fuel 

Some countries recycle their spent nuclear fuel, including France, Japan, Russia and the United Kingdom. 
Other countries bury their spent nuclear fuel, such as Sweden and Finland. Regardless of which path the US 
decides to pursue, it appears that many within the industry are confident that a solution can be found. 
Currently, the industry is working with the Global Nuclear Energy Partnership (GNEP) to design solutions for 
the 50,000 metric tons that exists throughout the country. 

Federa I Pnitiatiwes 
One of the biggest near-term challenges associated with new nuclear generation construction in the US 
involves financing, including whether or not the Federal government will provide loan guarantees and I or 
otherwise encourage investment, much of which was encompassed in the Energy Policy Act (EPA) of 2005 
Several large companies - both regulated as well as merchant have very clearly stated that they would not 
pursue their new nuclear plans if the Federal government did not provide an appropriate investment stimulus 
and investment protection. Moody's observes that the EPA provided four key incentives for the nuclear 
industry. 

n 

n 

Extension of Price-Anderson Act by 20 years 

Risk insurance I Stand-by support for risks beyond the control of management (delays due to licensing or 
litigation) of approximately $2 0 billion in total - up to $500 million for the first 2 new plants and up to $250 
million for the next 4 plants 

Production Tax Credits (PTC's) - in the amount of 1 8 cents per kwh for the first 6GWs of new nuclear 
capacity However, in order to be eligible, an operator must submit the COL application and start 
construction by specific dates (end of 2008 and beginning of 2014, respectively) 

Loan Guarantees - Federal loan guarantees are authorized but the current rulemaking associated with 
how big of a guarantee and how much of a guarantee is still under debate. In addition, the calculation 
regarding how the government's subsidy costs has not yet been determined. This appears to be a 
particularly important issue for the merchant operators. 

R 

E 

While it is understandable why the Federal loan guarantees are of particular interest to the merchant 
companies given the high level of risks associated with nuclear construction, it is debatable whether the 
Federal government should be involved in enhancing the prafitability of the merchant market by socializing the 
up-front costs. However, the merchant generator would be responsible for paying the cost for the loan 
guarantee - the formula for which has not yet been determined. Moody's notes that some of the regulated 
electric utilities may also seek these Federal guarantees to help them facilitate their construction needs. 

Moody's would view Federal loan guarantees positively from a construction perspective, but we observe that 
these guarantees, by themselves, will not be enough to completely mitigate the increased business and 
operating risk profile of a company seeking to build new nuclear generation. These guarantees are currently 
proposed to be made available to a specific number of companies considering new nuclear generation on a 
first-come-first-sere basis From a potential off-balance sheet credit perspective, we question how serious a 
problem will need to be before a company decides to abandon its project and how these Federal guarantees 
will be structured from a risk sharing perspective. Notwithstanding these issues, we believe Federal loan 
guarantees could be very helpful in keeping the all-in costs down for a new nuclear project, which should help 
end-use consumers with rate shock. 
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Moody's also observes that the Federal loan guarantees are intended (according to the statute) to offset the 
technical, financial and market risks associated with building new, cleaner energy production facilities, 
including new nuclear power plants).. The theory is that once the capital markets become more familiar with 
new nuclear construction, the market will be able to assess and price risk accordingly. Moody's does not fully 
subscribe to this philosophy First, we believe the capital markets are capable of assessing the risk of new 
nuclear construction. To the extent that the capital markets price nuclear construction risk at extremely high 
levels, companies might consider injecting a larger component of equity into the project or find partners to 
share the risk. Secondly, there are several regulated utilities that are not basing their plans on the availability 
of these guarantees. Instead, the decision to pursue new nuclear generation was a result of their long-term 
resource plans, and in some cases, was made well before the Energy Policy Act even contemplated 
authorizing Federal guarantees 

jeptember 25, 2007 - Department of Energy Releases Conditional Agreement for New Nuclear 
'ower Plants - Marks initial step for sponsors of new nuclearplants fo qualify for up to $2 billion in federal 
isk insurance 

NASHINGTON, DC-'The US.  Department of Energy (DOE) Secretary Samuel W. Bodman today released a 
:onditional Agreement for companies building new nuclear power plants in the United States to qualify for a 
)ortion of $2 billion in federal risk insurance. Risk insuranre covers costs associated with certain regulatory or 
itigation-related delays - which are no fault of the company -that stall the start-up of these plants. Authorized 
iy the Energy Policy Act of 2005 (EPAct), risk insurance provides incentive and stability in spurring 
:onstruction of new nuclear power plants and meeting our energy needs in a clean, safe, economirA manner. 
secretary Bodman made today's announcement while in Chicago speaking to the World Assaciation of 
Vuclear Operators and United Association of Journeymen and Apprentices of the Plumbing and Pipe Fitting 
ndustry. 

'To meet the worlds growing demand for electricity and confront climate change, safe and emissions-free 
nuclear energy must play an integral role in our energy mix," Secretary Bodman said. "Conditional Agreements 
pave the way for ris 
power plants with as 

Providing risk insurance is part of President Bush's bold energy agenda and allows the first of sevehl 
sponsors of new nuclear power plants to be backed by the U.S government should a sponsor undergo lengthy 
and unne,cessary delays preventing operation. 

EPAct authorizes DOE to enter into contracts with the first six sponsors that begin construction of new nuclear 
facilities and meet all other contractual rmditions to provide risk insuranCe for certain regulatory and litigation 
delays in the full power operation of their facility. Up to $500 million in raverage is available for the initial two 
plants for which construction is started and up to $250 million is available for the next four plants The 
Conditional Agreement, the first step in the process toward a risk insurance contract, is available to sponsors 
of advanced nuclear facilities once its application for a Construction and Operating License (COL) is docketed 
by the Nuctear Regulatory Commission (NRC). Companies can enter into a Conditional Agreement with DOE, 
however, only the first six that are issued a COL. and begin construction are eligible for the risk insurance 
contract with DOE. 

The Conditional Agreement announced today details the rights and responsibilities of potential sponsors to 
become eligible for risk insurance contracts, Events that would be covered by the risk insurance contract 
include delays associated with the NRC's reviews of inspections, tests, analyses and acceptance criteria, as 
well as certain delays associated with a pre-operational hearing or litigation in federal, state or tribal courts. 
Insurance coverage is not available for normal business risks such as employment strikes and weather delays 
In August 2006, DOE issued.a final rule that outlines a two-step process to apply for risk insurance coverage, 
which requires entering into a Conditional Agreement first and, if eligible, then a risk insurance contract. 

Today's announcement closely follows previous progress through the Department's Nuclear Power 2010 program, 
which is a joint govemmenthndustry cost-shared effort to identify sites for new nuclear power plants, develop and 
bring to market advanced nuclear plant technologies, evaluate the business case for building new nuclear power 

nce contracts that will provide the first project 'sponsors constructing new nuclear 
ce if the,y face delays in expanding the use of nuclear energy across the nation." 
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plants, and demonstrate untested regulatory processes In March of this year the first two Early Site Permits were 
issued by the NRC. These permits were funded through a 50-50 cost share by DOE and industry. Through the 
Nuclear Power 2010 program, DOE is partnering with industry to promote the expansion of nuclear power in the 
United States and work toward the submission of COL applirAions for new nuclear plants to the NRC 

1 
1 

I 

The key financial credit metria for the power sector are strong given the average Baa-rating These metrirs, 
which include cash flow to adjusted total debt ratios in the mid to high-teen's are expected to remain in this 
range over the near to intermediate term horizon, and is incorporated into our stable rating outlook for the 
industry. 

Prospectively, there is a rnncern developing over the industry's current expectations for significantly increased 
capital investment and how the financing of that investment will be executed (primarily with debt). With 
respect to new nuclear generation, Moody's incorporates a view that companies will approach the financing 
plans associated with new nuclear generation as conservatively as they are approaching the site and 
technology assessments. Specifically, we believe new nuclear facilities that are included in a utility's rate base 
are likely to be financed on an approximately 50% debt / 50% equity basis - reasonably consistent with its 
existing rate base. 

To the extent that a company develops a financing plan that overly relies on debt financing, which effectively 
reduces the consolidated key financial credit ratio's, regardless of the regulatory support associated with 
current cost recovery mechanisms, there is a reasonably high likelihood that credit ratings will also decline. 

It has been noted in this report that the companies that are actively considering new nuclear generation have 
been evaluating the option for several years. While we acknowledge that it will be several more years to 
finalize all of the nerEssary regulatory approvals to commence and complete construction, in order to maintain 
current ratings, these companies may decide to commence an aggressfve balance sheet strengthening 
program going into the construction period. The most effective method to protect current credit ratings for a 
company entering into a nuclear construction phase is the issuance of common equity at the front end of the 
construction cycle or, at a minimum, limiting the amount of shareholder dividends or o!her shareholder return 
alternatives. Given the numerous regulatory overhang and construction execution risks identified in this 
report, Moody's will be less inclined to hold a given rating over the course of a long-term constructian cycle 
(such as that associated with a new nuclear generation facility) if a company as been active with aggressive 
shareholder return strategies. 

The im porta nee of partnerships 
Many companies claim that the Federal loan guarantees are necessary because the companies, by 
themselves, are not large enough to handle the construction of a multi-billion project on a stand-alone basis 
This raises a very obvious question: w h y  not pursue a program with multiple partners to share the risk? From 
a credit perspective, if a board feels that their company is too small to handle a project like a new nuclear 
facility, Moody's would be very concerned if the company attempted to pursue the program without adequately 
allocating risk within the constraints of their balanw sheet 

Is there a role for Securitization Bonds? 
Given some of the industry's desire for Federal loan guarantees, the need to spread risk and the size of many 
of the companies considering building new nuclear generation, securitization might represent a reasonable 
alternative to assist with the financing of the next new nuclear facilities. We observe that securitization has 
been successfully used within the sector to finance conservation investments, environmental mandates, 
stranded costs and storm recoveries. A product structured for nuclear generation could emerge as another 
viable financing tool 

ai Comment a Moody's Corporate Finance- New N u d > % z c o n  in the United States: 



Case No. 2007-00477 
Attach. STAFF-D 

Unsecured 
I issuer FFO I RCF I 

Regulated Nuke Parent Company Rating I n t  (x) FFO I Debt RCF I Debt Capex Debt I Cap 
____I_ 

FFO = CFO-WIC 

RCF = CFO-WIG-Dividends 

FPL Group, Inc. A2 5.2 22.7% 17.4% 107.4% 46.5% 

KANA Corporation A3 4.0 17.7% 13.2% 94.9% 52.9% 

Southern Company A3 5 2  21.2% 14.4% 87.1% 49.4% 

American Electric Power Company Baa2 3.8 16.3% 12.2% 89,5% 55.3% 

Dominion Resources Inc. I Baa2 4.0 17.5% 12.8% 74.5% 53.5% 

Ameren Corporation Baa2 4.9 21.5% 13.7% 92.2% 44.6% 

DTE Energy Company Baa2 3.5 14.9% 11.2% 105.9% 60.7% 

Duke Energy Corporation Baa2 4.1 19.9% 10.0% 65.8% 41.3% 

Progress Energy, Inc. Baa2 3.6 15.5% 10.3% 89.2% 57.5% 

E n t e r 9  Corporation Baa3 5.0 24.3% 20.3% 120.0% 44.1% 

PG&E Corporation Baa3 3.7 29.1% 27.7% 126.8% 54.3% 

Pinnacle West Capital Corporation Baa3 4.2 18.4% 14.4% 81.2% 5a ., 5% 

Average 4.3 19.9% 14.8% 94.5% 50.9% 

Unsecured 
Non-Regulated Nuke Parent I Issuer FFO I RCF I 

, Company Rating In t  (x) FFO I Debt RCF I Debt Capex Debt I Cap 

i FPLGroup, Inc. A2 5.2 22.7% 17.4% 107..4% 46.5% 

j Constellation Energy Group, Inc. Baal 4.3 19.6% 16.4% 126.3% 51.8% 

1 Exelon Corporation Baal 5.2 25.1% 20.1 % 159.0% 57.0% 

Dominion Resources Inc. Baa2 4.0 17.5% 12.8% 74.5% 53.5% 
i 

i Public Service Enterprise Group Baa2 2.9 13.0% 9.2% 109.7% 60.6% 
~ 

i Entergy Corporation Baa3 5.0 24.3% 20.3% 120.0% 44.1% 

Baa3 3..6 16.0% 12.5% 144.4% 57.7% 
1 
I FirstEnergy Corp. 

i TXU Corp. Bal 4.0 18.2% 25.1% 173.6% 71 "4% 

: NRG Energy, Inc. B1 t .7 5.9% 5.8% 203.1% 70.2% 

Average 3.9 17.8% 14.2% 134.3% 57.2% 

-~ 

4 

1 PPL Corporation Baa2 3.6 15.9% 12.4% 125.2% 59.7% 

i 

Unsecured 
I Non-Nuclear Regulated Parent I Issuer FFO I RCF I ' Company Rating Int (x) FFO I Debt RCF I Debt Capex Debt I Cap -..- 

OGE Energy Corp. Baal 4 9  25 0% 18 5% 109 7% 46.3% 

IDACORP, Inc. Baa2 4.4 19.1% 14.3% 102.9% 43.8% 

1 Cleco Corporation Baa3 4.7 22.1% 16.4% 149.0% 47.6% 

A l lqheny  Energy, Inc. Bal 2.3 10.0% 9.5% 128.6% 67 3% 

Puget Energy, Inc.. Bal 3.3 16.0% 12.8% 93.8% 53.0% 

TECO Energy, Inc. Bal 2.4 8 8% 4.6% 34 7% 70.4% 

Sierra Pacific Resources 81 2.0 7.8% 7.6% 50 7% 66 0% 

Average 3.4 15.6% 12.0% 95.6% 56.3% - ~ _ _ _ _ _  -- 
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RCF I Unsecured F ~ o  I 
/Issuer 
Rating In t  (x) FFO / Debt RCF I Debt Capex Debt I Cap 
__l__.l_ll_.__l_..ll_- Regulated Nuke Ut i l i ty  Company 

Florida Power Light Company A1 9.5 43.4% 28.4% 74.6% 32.5% 

Alabama Power Company 

Georgia Power Company 

South Carolina Electric & Gas Co 

Duke Energy Carolinas, LLC 

Progress Energy Carolinas, Inc. 

Progress Energy Florida, Inc. 

Southern California Edison 

Detroit Edison Company 

Pacific Gas ti: Electric Company 

Virginia Etectric and Power 

Arizona Public Service Company 

5.6 

5.6 

4.4 

6.1 

6.0 

6.0 

7.0 

4.3 

3.8 

5.0 

4.2 

5.6 

23.5% 

23.0% 

21.5% 

22.6% 

28.4% 

24.6% 

41.2% 

18.6% 

28.7% 

21.8% 

18.4% 

26.3% 

13.9% 

12.6% 

14.9% 

14.8% 

17.0% 

17.1% 

33.9% 

13.3% 

26.9% 

13.9% 

13.5% 

18.4% 

84.6% 

84.3% 

77.6% 

97.3% 

99.0% 

75.5% 

159.4% 

102.6% 

114.5% 

92.4% 

82.3% 

95.3% 

44.4% 

42.5% 

44.6% 

47.6% 

48.3% 

48.5% 

46.9% 

57.8% 

49.9% 

46.2% 

49.6% 

46.6% 

A2 

A2 

Az 
A3 

A3 

A3 

A3 

Baal 

Baal 

Baal 

Baa2 

Average 
_I 

Unsecured 
/issuer 

Merchant Nuke Generator Rating 
Exelon Generation Company, LLC A3 

PSEG Power L.L.C. Baal 

PPL Energy Supply, LLC Baa2 

Texas Competitive Electric Hlds. Baa2 

NRG Energy, Inc. B1 

Average 

FFO I 

Int (x) 

11.4 

4.3 

4.6 

5.9 

1.7 

5.6 

RCF I 

- FFO I Debt RCF I Debt Capex Debt  I Cap 
-I 

53.1% 38.8% 134.1% 50.8% 

18.7% I a. 7% 129.5% 60.4% 

19.0% 6.2% 50.8% 51.3% 

40.1% 22.6% 244.0% 40.7% 

5.9% 5.8% 203.1% 70.2% 

27.4% 18.4% 152.3% 54.7% 

RCF I U n s e c u r e d  FFo, 
I issuer 

Cross I n d u s t r y  Ra t ing  Int  (x) FFO I Debt RCF I Debt Capex Debt I Cap 

Exxon M o b i l  Corporation 

BP plc 

Royal Dutch Shell PLc 

Chevron Corporation 

European Aeronaut,ic Defence 

Nucor co rpo ra t i on  

Boeing Company (The) 

E.1. du Pont d e  Nemours 

Praxair, Inc. 

Dow Chemicat Company (The) 

Weyerhaeuser Company 

In ternat ional  Paper Company 

Uni ted States Steel Corporation 

Temple- In land Inc. 

Aaa 

A a l  

A a l  

(P)Aa2 

A I  

A I  

A2 
A2 
A2 

A3 

Baa2 

Baa3 

Baa3 

Ba 1 

Average 

17.1 

19.1 

18.1 

14.4 

5.1 

42.6 

7.7 

7.6 

7.5 

5.0 

3.5 

3.5 

6.3 

5.4 

11.6 

98.8% 

76,8% 

104.4% 

62.2% 

38.7% 

149.7% 

39.8% 

33.0% 

33.2% 

23.1% 

17.9% 

15.9% 

46.2% 

25. 8% 

54.7% 

80.1% 

57.72 

77.2% 

49 i 7% 

32.9% 

116.3% 

32.6% 

22.4% 

28.4% 

15.9% 

14.2% 

12.5% 

13.7% 

22.3% 

43.3% 

209.8% 

148.7% 

135.5% 

149.3% 

92.9% 

356.4% 

432.0% 

190.8% 

154.2% 

160.1% 

189.9% 

145.5% 

165.0% 

250.0% 

198.6% 

19.8% 

27.4% 

23.4% 

27.7% 

28.5% 

20.3% 

112.8% 

61 -8% 

52. OX 
62.6% 

49.6% 

60.6% 

61.1% 

58.1% 

47.6% 
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Moody's Related Research 

Special Comments: 
Storm Clouds Gathering on the florizon for the North American Electric Utility Sector, 
August 2007 (1 0394 1) 

Credit Risks and Benefits of Public Power Utility Participation in Nuclear Power Generation. June 
2007(103522) 

Moody's Comments on the Credit Implications Associated with North American Utility Consolidation, 
December 2006 (101392) 

Moody's Comments on the Back to Basics Strategy for the North American Electric Utility 
Sector, November 2006 (100660) 

U S Nuclear Assets Remain Attractive Arquisition Targets; With Potentially Favorable Credit Implications 
for Efficient Operators, September 2004 (89008) 

Nuclear Power Trends in the lJnited States, February 2004 (81342) 

Standardized Designs for Nuclear Plants Beneficial for tJ S. Power Industry But Waster Disposal Is an 
Unresolved problem, December 2003 (80790) 

Nuclear Update. A Buyer's market for nuclear Plants, June 1999 (39917) 

Moody's Assesses Nuclear Power Risk in a More Competitive Market. April 1997(20929) 

Rating Methodology 
a 

To access any of these reports, click on the entry above Note that these references are current as ofthe date ofpubkafion 
ofthis report and that more recent reporfs may be available All research may not be available to a// ciienfs 

Rating Methodology. Global Regulated Electric IJtilities, March 2005 (91730) 
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The Forces Behind Growing U.S. Public Utility 
Interest In Wind Power 
Growing concerns over climate change, energy security, rising fossil fuel costs, and ongoing state and federal 
regulation that enables utilities to recover costs of new investment have ignited the U.S. power industry's renewed 
interest in fuel diversification and renewable energy. 

Although public power comprises a significant part of the industry (15.2% of total IJS. electricity sales in 2005), 
and is focused on renewable energy as part of their power portfolios, they currently own a very small share of U.S. 
wind projects (2% in 2006). Still, they often set portfolio standards for renewable energy initiatives, despite the fact 
that, unlike investor-owned utilities in some states, state laws don't require public power utilities to d o  so. 

Wind Energy's Emerging Growtli 
Wind energy has emerged as the leading option among renewable technologies due to: 

0 Its vast untapped potential, with widespread range of suitable sites; 
0 Stable and increasingly competitive cost structure; 
0 The relatively short project construction timeframe; and 

The absence of carbon or other harmful emissions. 
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The Forces Behind Growing U.S. Ptiblic Utility Interest In Wind Power 

Chart 1 

Power Classilicatim 

Excellent qi Good > Fair 

Source: National RenewMe Energy Laboratory, US. Dept. of Energy. 

Q Slandard 8 Poof's 200s. 

The American Wind Energy Association (AWE) expects that the wind power segment of the electricity indusrry will 
add about 3,000 MW of capacity in 2007, afcer adding 2,4.54 M W  in 2006, and 2,431 M W  in 2QOS. This will bring 
total U.S. wind capacity to about  15,000 MW. While this seems relatively insignificant, domestic wind potential is 
enormous, with untapped production capabiliry of more rhan 10 billion MWh hours annually, according to AWEA 
estimates, or about three timcs current domestic generation from all sources. 

While the potential is widespread, certain regions are more suitable for wind energy than others. The AWE estimates 
that Kansas, Montana, North Dakota, South Dakota, and Texas each have aver 1 billion MWh of annual potential 
(See map). Through the end of 2006, however, Texas and California, which both have large public power presences, 
were far ahead of the rest of the country with installed capacity of 2,768 MW and 2,361 MW, respectively. Iowa, 
Minnesota, and Washington round out the top five (See Chart 2). 
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Chart 2 
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After falling dramatically from the 1980s through the early 2000s, installed costs of wind power projects increased 
by 18% in 2006 to $1,480 per Kilowatt, with the U.S. Department of Energy estimating average cosrs o n  proposed 
future projects a t  $1,680. This increase is largely a result of higher turbine prices, as shortages have allowed 
manufacturers to increase profitability and pass along higher materials costs, and the exchange rate effects of a 
weaker dollar. Installation costs vary by region, with New England and California a t  the high end, and the IJpper 
Midwest and Texas ar  the low end. 

C;E Energy was the dominant producer of wind turbines in the 1J.S. in 2006, with almost 50% market share. With 
764 units, the GE Energy 1.5 MW model was the nation's most widely installed model. Multinational wind turbine 
manufacturers supplying IJS. wind projects include Siemens, Vestas, Mjtsubishi Power Systems, Suzlon, and 
Gamesa (See Chart 3). The average capacity of new wind rurbines has approximately doubied since 2000 to 1.6 
MW in 2006. The largest installed turbine in the United States is the Vestas 3 MW turbine, employed a t  a wind 
project owned by Sacramento Municipal IJtility District. FPL. Energy, manages the greatest amount of wind capacity 
by far, with about 4,000 MW of installed capacity domestically a t  the end of 2006. PPM Energy is the only other 
encity with more than 1,000 MW of installed capacity, 
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Chart 3 
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All U.S. wind capacity currently in operation is land-based, but offshore sites also have potential and are attractive 
because utiliries can reduce transmission distances by building close to load. A small number of offshore wind 
projects are up  and running in Europe. Although they come with unique construction and ongoing maintenance 
challenges, utilities have shown substantial interest in developing offshore wind projects, especially along the 
Atlantic Coast and in the Gulf of Mexico, near Texas. Active proposals for offshore projects totaled 2,455 MW at 
the end of 2006. Long Island Power Authority's proposed 140 MW sire off Long Island's south shore has met with 
opposition from local governments concerned with the cost to ratepayers and, as with many wind projects, the 
impact of the project on scenic views. 

Wind Development Might Not Be A Breeze 
While support for wind energy is strong, and we expect the development of capacity to continue a t  a rapid rate, 
numerous hurdles hinder the completion of energy producing wind projects. 

Wind blows intermittently, and sometimes not a t  all, so utilities can't count on a wind project as a baseload 
resource. Wind turbine capacity, therefore, isn't as dependable as coal, gas, nuclear, or even hydro projects. 
Consequently, utilities must often augment the addition of wind capacity with another dependable source, which 
can add to total portfolio costs. For this reason, wind isn't suitable for every resource portfolio. 

After finding viable locations for wind energy production, site ownership, permitting, and access to transmission are 
added considerations. Utilities must make lease or purchase arrangements for the site. Permitting issues vary by 
jurisdiction -- often a city or county, hut state regulations may also govern. Opposition from unofficial parties, such 
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as local residents or environmental groups concerned with the impact on views, weather, noise, and cattle or 
migratory birds can prevent, delay the construction of, or drive up the cost of a project. 

While the physical construction of a single wind turbine is not overly complicated or time consuming, utilities must 
address many issues prior to construction. They need to first iron out contractual provisions designed to protect 
both parties. From the project sponsor's side, liquidated damages, incentives to complete work on time and on 
budget, and post-construction performance measures are key to mitigating constroction and operating risks. If the 
project sponsor is selling project output to others, they need t o  work out purchased power agreements. Many 
utilities buying wind power also seek firming provisions, whereby the supplier must deliver a certain amount of 
energy from another source should the project output be below some threshold. The  complexity of building 
transmission to deliver project output will vary, based on distance, additional permitting requirements, and the 
status of existing infrastructure. 

The cost and availability of component is another emerging issue with wind development. A typical wind turbine 
has thousands of individual parts. The supply of these components hasn't kept up with soaring demand, which has 
slowed some projects, and impeded the sector's development. 

Incentives And Regulation 
The federal government has provided several financial incentives to develop wind energy. IJntil recently, the 
Renewable Energy Production Incen~ive (REPI) was the primary form of subsidies for renewable energy to public 
utilities, and is similar to the production tax credits for private generators. 

Originally enacted in 1992, and reauthorized as parr of the Energy Policy Act of 2005, the REPI provides annual 
incentive payments of 1.8 cents per kWh (the current amount, indexed to inflation) t o  state and local governments, 
municipal utilities, rural electric cooperatives, and tribal governments for the production of electricity from eligible 
renewable technologies including wind, solar, geothermal, ocean, biomass, landfill, o r  livestock methane 
technologies. 

The REPI offers incentive payments for the first 10 years of operation, but requires annual appropriations from 
Congress. Without sufficient congressional appropriations, 6 0 %  of all funds distributed by the government must be 
allocated lor wind, ocean, solar, biomass, o r  geothermal projects, with the remaining 40% distributed for other 
projects. Because of funding shortfalls, the program isn't meeting the demand. In 2005, only about 47% of requests 
were funded among the group of project types that includes wind. 

The Energy Policy Act (EPACT) of 200 5 gave rise to  a new incentive, Clean Renewable Energy Bonds (CREBs) that 
generate tax credits for bond investors in lieu of interest payments. This means the bond issuer doesn't have to pay 
interest, creating an incentive to invest in renewable energy. Congress has authorized $1.2 billion for the program in 
2.006 and 2007, including $800 million under EPACT and an additional $400 million under the Tax Relief and 
Health Care Act of 2006. The deadline for issuing current CREBs allotments is Dec. 31, 2008. Of the $800 million 
of approvals made in November 2006, about $270 million were for wind projects. Applications for CREBs far 
exceeded the program authorization, with the smallest projects having preference. 

Two Congressional bills would extend the program for public power utilities (H.B. 1821) and for cooperatives (E1.B. 
1965). Given the popularity of the REPI and CREBS programs and the likelihood that  support for renewables is 
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politically an easier response to  carbon reduction than would be a carbon cap or tax, ongoing support in Congress is 
likely Individual states are likely to put forth their own tax credit incentives for renewables, which will also spur 
wind investments. 

Twenty-three states have adopted some form of Renewable Portfolio Standard (RPS), the bulk of which call for 
renewable energy to supply between 10% and 20% of installed capacity. The implementation dates to achieve these 
standards range from 2010 to 2025, but srates have often made revisions and called for higher percentages, sooner. 
In three states, Hawaii, Illinois, and Minnesota, participation in the RI'S is strictly voliinrary, and in most other 
participating states, the RPS only applies to investor-owned utilities. 

Five states mandate RPS for all public power utilities: Maryland, New Jersey, Texas, Vermont, and Wisconsin. In 
two others, Colorado and Washington, the standard only applies to medium to larger utilities, and coincidentally, 
these states' RPS were the result of voter referendums, rather than legislation. Despite the fact that. California 
municipals aren't compelled to adopt the state standard, the Los Angeles Department of Water and Power (LADWP) 
is planning to meet 20% of retail sales with renewables by 2010. Wisconsin Public Power Inc., through several 
purchased power agreements, expects to comply with Wisconsin's standard by 2009, six year's in advance of the 
state's 2015 RPS deadline. 

Mandates, in general often limit issuers' financial and operational flexibility, thereby increasing costs and affecting 
net income. The kinds of penalties that will accompany the failure to meet specific mandates remain uncertain. 

Table 1 

Natural gas combined IGCC IGCC 
cycle Eastern PRB Nuclear Wind Solar Biomass NMWM Pulverized coal 

36 Plant capital cost 35 13 42 44 

Plant fuel cost 15 50 14 9 7 NIA NIA 27 

Plant operations and 8 6 12 12 13 9 39 28 
maintenance 

Cost of power 58 68 68 65 89 71 151 

IGCC-lniegrared gasdication combined cycle MWh-Megawatt hour PRE-Powder River Basin N/A-No! applicable. 

-- 
.~ 69 62 113 - - - 

-.- 

91 
I -- 

Public Power Investment 
To date, public power's entree to wind is generally through purchased power agreements, with few utilities owning 
significant amounts directly (See Table 2). Public utilities also have and will continue to invest in wind through 
joint-action agencies. For example, Energy Northwest has sponsored the Nine Canyon Wind project, which calls for 
10 public utility districts to share the costs of and output from 95 MW of wind power in south.centra1 Washington 
(Phases I, 11, and 111, each separately rated 'A-'/Stable). 

Among public power utilities, Sacramento Municipal Utilities District and Nebraska Public Power District also have 
sizeable wind assets, and are looking to add more. IJnlike project financings, where the project cash flows are critical 
to debt service, public power utilities support their obligations to wind projects or contracts through a system-wide 
pledge, either as an operating expense in the case of purchased power contracts, or by way of debt service, i f  the 
utilify owns the project. 
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O n  balance, wind power investments by public power utilities are modest when compared 10 the issuer’s total 
energy supply, which reduces the risk that failure of a wind project to meet projected generation will threaten debt 
repayment. Moreover, it wouldn‘t be accurate to describe any public power retail system as being wind-dependent. 

Public power has been a leader in addressing renewable portfolio standards, even as most public power utilities 
remain exempt from state guidelines. A key challenge for public power is to incorporate wind energy into its 
resource portfolio in a timely and cost-effective way. As the demand for renewable energy picks up and if supply 
doesn’t keep up, pricing of wind power may become more expensive. Rising component costs could also offset 
savings from evolving technologies that  can produce wind power more efficiently. 

Table 2 

Power Company Megawatts- 
Xcel Energy 1.297 

1,026 Southern Calfornia Edison 

Pacific Gas & Electric 793 

705 TXLJ Energy 

373 AEP 

Alliant 338 

.-_ 
- 

.._ 
- 

MidAmerican 266 

City Public Service, San Antonio * 260 

Exelon 259 

Austin Energy * 215 

Public Service New Mexico 204 

-- 

Reliant 198 

Seattle City Light * 175 

Los Angeles Department of Water & Power * 169 

135 

132 

131 

116 

.I_-.-. 
Northwestern Energy 

San Diego Gas & Electric 

Basin Electric 

Lower Colorado River Authoritv, Texas 
._____--_- 

Aquila 112 

Oklahoma Gas & Electric 111 

Great River Energy 106 
Source American Wind Energy Association * Public Power Utility 

Wind Energy’s Benefits And Risks 
Benefits 
Adding wind to a utilities resource portfolio can reduce pollution and contribute toward a utility’s RPS goals, 
whether voluntarily established by the utility’s governing body, or state mandated. Wind energy can also play a role 
in meeting future carbon regulations. Since wind is a free resource, it can reduce dependence on fossil fuels, which 
have been subject to price volatility and supply uncertainty in recent years. Wind can also supporr power supply 
diversification efforts. Financial incentives such as CREBs and REP1 may make investments in wind cost-competitive 
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with other alternatives, although dependence on the REP1 to make a project viable introduces apprapriation risk. 
For the host community, wind farms provide a modest economic benefit during construction and can reduce the site 
owner's property taxes. Farmers are often willing lessees because they can earn as much income from wind project 
operators as they would from raising crops. 

Risks 
Since public power utilities investing in wind typically do so for a relatively small proportion of their total energy 
needs, the risks to the utility's bondholders are much less than those associated with wind project financings, since 
the impact of adverse wind investments on total utility net income should be manageable. 

Construction risk, while meaningful, is lower for wind projects than for most other generation asset types, such as 
pulverized coal and combined cycle gas plants, due to  wind's relative lower complexity, scale, and construction 
timeframe. Using new, unproven technologies will introduce a measure of performance risk, versus a tried-and-true 
rechnology. Likewise, using a contractor with a strong track record can also reduce construction risk. In any case, 
public power utilities should seek contract terms that contain sufficient liquidated damages and incentives to attain 
desired schedules, budget, and operating performance targets. 

One of the major risks associated with wind projects is the variability of wind. Wind blows intermittently, and not 
always within the optimal range of speeds that can praduce the amount of energy anticipated when the project was 
designed. Consequently, utilities should be prepared for the possibility that project output won't meet targeted 
amounts. Utilities should therefore combine wind capacity investments with other more dependable capacity 
additions, although these can add to total portfolio costs. Public power utilities have sought wind power purchase 
contracts that contain firming provisions that make up for lost energy from lower-than-expected project output or  
wind turbine failures. Negotiating wind variability risk into the power purchase agreement is one way of offsetting 
risk. 

As with any power purchase agreement, or engineering, procurement and construction contract, utilities expose 
themselves to counterparty risk" Prudent utilities mitigate these risks by establishing crcdit thresholds for companies 
they interact with and negotiating performance guarantees where possible. 

Table 3 

Uti l i ty  State Project Capacity Owned (MW) 
Energy Northwest WA Nine Canyon 63 70 

Nebraska Public Power District NE Ainsworth Wind 59 40 

Springview 0 E6 Nebraska Public Power District NE 

Total 60 26 
13.20 Sacramento Municipal Utility District CA Solano Wind 

Municipal Energy Anencv of Nebraska NE MEAN Wind Proiect 10 50 

--.---I-- - .-... 

- - 

Municipal Energy Agency of Nebraska NE Springview 0.07 

Total l o  57 
Southern Minnesota Municipal Power Agency M N  Fairrnont Wind 5 40 

Southern Minnesota Municipal Power Agency M N  Redwood Falls Wind 3 40 

8 80 Total 

E 78 Eugene Water & Electric Board WY Foote Creek I 

Plane River Power Authority WY Medicine Bow 6.1 0 

I- 

-- -_.-- 
-----̂__ 

--- 
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Table 3 

4 50 Lamar co Lamar Plant 

3 80 Worthington Public Utilities MN Worthington 

Wisconsin Public Power Inc MN Worthington 1 80 
NE Salt Valley 120 Lincoln Electric System 

0 41 Lincoln Electric System NE Springview 

Total 161 

- - 
- 

.- - 
- 

Arkansas River Power Authority co Lamar Plant 1 50 
Cedar Falls IA Iowa Distributed Wind Generation Project 150 

Moorhead MN Wind Turbine 1 4 0  

IA Iowa Distributed Wind Generation Project a 25 -- Algona 

Estherville IA Iowa Distributed Wind Generafion Project 0 18 

Fonda IA Iowa Distributed Wind Generation Proiect 0 09 

~ 

Montezoma IA Iowa Distributed Wind Generation Project 0 21 

Ellsworth IA Iowa Distributed Wind Generation Proiect 0 05 

Auburn NE Springview 0.03 

Grand Island NE Springview a 03 
Westfield IA Iowa Distributed Wind Generation Project a 02 

KBR Rural Public Power District NE Springview 0 01 
Grand Total 188 39 
Source Energy Information Administration (Dec 31. 2OLl5) 

Russell Bryce provided valuable research for this report. 
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Sky-high oil and gas prices may be creating the best environmenr: yet for alternative energy companies. These have 
been-and for the most part, still are--small players whose markets enjoy less favorable economics than those of 
traditional energy producers. But the high price of fossil fuels, concerns over the environment, the need to diversify 
America's sources of energy, improved technologies, and the forces of corn-belt politics are combining to create the 
best investing environment ever for renewable power. 

Over the years, Standard & Poor's Ratings Services has rated numerous such companies and projects--including 
wind, solar, geothermal, biomass, and hydropower- issuing credit scores chat range from investment grade to highly 
speculative. In the current lending and  oil price environment, any rating a t  all seems sufficient to secure financing. So 
we expect to see a higher volume of alternative energy ratings in the medium term, provided that regulators, 
politicians, and consumers continue to support such projects. 

The Big Picture 
Alternative energy is any power source that is not based on nuclear reactions or fossil fuels. A good example is 
electricity generated from wind, solar, geothermal, biomass, or hydro, though alternative fuels can also include 
ethanol from corn, biodiesel made from vegetable crops, and methane from human or  animal waste. In 2004, such 
alternative sources accounted for about  6% of total U.S. energy consumption, a share that has been fairly stable for 
years. Chart 1 includes a breakdown of nonfossil fuels, as tracked by the U.S. Energy Information Administration 
tEW.  

ch Jd 1 

U S .  Energy Consumption By Source 

Pet'ro I eum 
fCO%\ 
1 - -, 

NLI cI e ar p w e r  

Renewables (6%) 
(Biomass 47?6 

Hydro45% 
Natural 93 Geothermal 6% 

('23% j 1;l/if?d 2% 
Sofar .f 96) Coal 

(23%) 
Source: U S Energy information .&dminietration Annual Energy Outlook 2005 
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Alternative Electricity 
When and if this percentage will grow depends on many variables, including government financial support, state and 
federal energy policy, and further technology improvements. In its Annual Energy Outlook 200S--issued before the 
mast recent spikes in oil and natural gas prices--the EIA forecast several possible scenarios, as shown in Chart 2. In 
the most likely case, alternative power's contribution to electricity consumption over the next two decades will 
remain flat, implying that altcrnative electricity production would grow about 1.9% per year. However, it could rise 
faster if critical impediments melt away and robust regulatory support continues. 

Chart 2 

Chart 2 

Grid-Connected Generation From Renewable 
Resources 

Conventionsl hydro - Otherrenewables - .. - -Reference case 

- - - -High renewsbles -- -- Low reiiewables 

150 

100 

50 
0 
197470 1974 1978 1962 19%. 1990 1996 1983 ZOO2 2008 2010 2014 ZOlE 2022 

Source: U S. En%rgy In formetion 4dministfation &nnual Energy Outlook 2005 

Growth requires relative efficiency improvements.. . 
Alternative electricity has a small share nationally for many reasons. GeneralIy, its plants cost more to  build than 
oil- or gas-fired generators. In addition, technologies such as wind, solar thermal, and solar photovoltaics frequently 
operate a i  less than capacity because the wind does not always blow and the sun does not always shine. 

Another problem is that good rcnewable resources may be far from customers, which increases transmission costs. 
Table 1 provides a summary of relative economics for different electricity generation options. A gas-fired 
combined-cycle (CC) plant has the lowest efficiency cost and solar thermal thc highest, by a huge margin. This is 
why there are a lot of gas plants but little solar capacity. And because of their modest size, several alternative 
projects would have to be built to match the outpiit of a single CC plant, although such calculations ignore the cost 
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of fuel, which a t  recent prices erodes natural gas's advantage. 

Table 'I 

Technology 
Combined cycle 569 96 593 Large 
Landfill gas 1.475 90 1,639 Small 

83 2,086 Small Biomass 

Overnight capital cos? ($/kW) Typical capacity factor (%) Ratio: cost to capacily factor Project size limit 

- 
-- 1,731 

2,003 
-- 

Geothermal 86 2,329 Medium 

Wind 1,015 39 2.603 Medium 

Photovolatic 3,961 24 16.504 Small 

Solar thermal 2,625 15 17.500 Small 

'In year 2003 dollars Source: Energy inlormation Administration Annual Energy Outlook 2005; Standard & Poor's 

... and continued subsidies 
Federal subsidies remain the key to closing the gap, however. Currently, Section 45 of the IJS. tax code provides a 
10-year, 1.9-cent (escalating) tax credit for each kilowatt-hour (kWh) produced by certain renewable projects that 
start up before Rec. 31,2006. The credit applies to wind, biomass, small hydro, and geothermal projects, among 
others. The goal is to attract investment: rhat will improve these technologies and make them more competitive. 

This production tax credit (PTC) could provide SO% to 60% of a project's cash flow and help it secure long-term 
contracts by offering a below market price--sometimes below 2 centskwh--to prospective customers. One drawback 
of the PTC program is that it is designed to expire, after which Congress can extend it. This start-and-stop dynamic 
reduces long-term investment in the sector, as shown in chart 3, and explains the boom-or-bust cycle of the U.S. 
wind energy industry. One benefit of the program, however, i s  that the PTC; does not depend on annual 
appropriations. This gives Standard 8c. Poor's more confidence when determining a project's credit profile that it will 
have reliable cash flow. 
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Chart 3 

Chart 3 

Growth Rate Of U.S. Wind Energy Capacity 
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Supportive environment for growth 
Beyond that, many states have told the utilities they regulate to  add electricity from renewable resources to improve 
reliability and cut emissions, Currently, 19 states have issued such mandates under what  are usually termed 
Renewable Portfolio Standards (RPS), and more states are likely to d o  sa soon. For example, New York adopted a n  
RPS in September 2004 that requires the share of energy from renewable resources to reach 2.5% by 2013, up  from 
18% currently. In November 2004, Colorado became the first state to adopt an RPS program by referendum. It 
requires an increase in renewable production to 12% from 2% currently-and 4% must come from solar projects. 
Most WS programs support a variety of technologies, except large hydro projects. 

Meanwhile, better technology is reducing costs and making alternative energy more competitive. Wind power is a 
good example. A single wind turbine delivers about 5 MW of power today, compared with just 660 kW in 1995. In 
fact, large wind farms can now produce in excess of 300 MW of electricity, the same as  a midsize power plant. This 
has helped make wind power the dominant choice for generating electricity from renewable resources (see table 1). 

Many of the alternadve energy projects to which Standard & Poor's has assigned ratings benefit from incentives of 
some kind. We assign investment-grade ratings to about $1.05 billion in bond debt issued for three wind project 
portfolios--FPL Energy American Wind LLC (BBB-/Stable/--), FPL Energy National Wind LLC (BBB-/Stable/--), and 
Max Two L.td. (BBB-/Stable/--), 

The incentives are necessary because wind projects usually get paid only for electricity they deliver, which can 
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dwindle during periods of calm. This introduces the risk that cash flow might be insufficient to  repay debt, an 
uncertainty that is heightened by the lack of long-term (20 years worth) of wind data a t  most sites. Wind projects 
with investment-grade ratings mitigate this risk to a large extent by pooling cash flow from a broad portfolio of 
projects that use different wind regimes and turbine technologies. Also, we rate to a scenario in which we have 90% 
confidence from year to year that the wind will blow with sufficient regularity. 

The EIA also expects that geothermal capacity will rise substantially in the next two decades, and Standard &. Poor's 
has rated several such projects. We currently have a speculative-grade rating on  Sahon Sea Funding Corp. 
(BBdPositive), a portfolio of California geothermal projects totaling about 327 MW. Until recently, we assigned an 
investment-grade rating on  the debt issued by Caithness Cos0 Funding Corp., which holds three projects with a total 
of 270 MW capacity. This debt has been repaid. Geothermal projects usually have a better credit profile than wind 
because they operate a t  a higher rate of capacity and often benefit from a better understanding of how the geologic 
resource will perform over time. 

Solar power seems the least likely technology for meeting RPS goals because it is costly, bur substantial investment is 
pouring into the sector, especially in California, where the sun shines often and the state's Self-Generation Incentive 
Program supports such projects. The Energy Policy Act of 2005 also provides substantial tax breaks for businesses 
and homeowners when they invest in solar equipment. 

Although solar power projects often are small, they don't have to be. Standard & Poor's holds an investment-grade 
raring on one solar project, FPL Energy Caithness Funding Corp. (BBB-/Stable/--), which has two 80 MW solar 
thermal projects in California's Mohave Desert. A key feature of this project (other than robust financial 
performance) that enables it to achieve an investment-grade rating is a sales contract whose formula reduces the risk 
of lower-than-expected cash flows due to unfavorable solar conditions. A sign of the potential for solar power is the 
recent agreement between Southern California Edison Co. (BBB+/Stable/A-2) and Stirling Energy Systems Inc. to 
build a SO0 MW solar facility that will be financed on the back of a 20-year sales agreement. 

Investment potential for alternative electricity 
It is difficult to estimate the potential of alternative energy, but early data suggests that it could be large. The 
American Wind Energy Association estimates that developers will install 2,500 MW of U.S. wind power in 2005 
thanks in part to the PTC program. We estimate that this activity will involve an investment of a t  least $3 billion in 
2005 alone. Activity in 2006 and 2007 should also be robust, but thereafter investment will depend on retaining the 
PTC. 

The total investment in renewable power also will depend on which technologies win out. We have assessed the 
annual capital spending for alternative projects in New York necessary to meet that state's new RPS goal by 2013. 
The results, shown in table 2, indicate that different technologies could lead to very different investment levels. In its 
outlook for renewable electricity, the EIA forecasts that some technologies will fare better than others over the next 
two decades (see chart 4). Solar will grow quickly, from a miniscule base, but developers are most likely to select 
wind, biomass, and geothermal technologies to meet growing demand. 

Table 2 

Technology Annual investment (mil. $) 
Combined cycle 98 
Landfill gas 280 
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Table 2 

--- Biomass 
Geothermal 398 

Wind 469 

2,823 Solar photovolatic 

2,994 Solar thermal 

Source: Standard & Poor's HPS--Renewable porffolio standards 

- 
--- 

Chart 4 

Nonhydroelectric Renewable Electricity Generation By 
Energy Source 2003-2025 
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Alternative Fucls 
Of the alternative fuels, ethanol has attracted the most attention. It has strong political support, and the Energy 
Policy Act of 2005 provided additional incentives to  produce chis corn-based fuel. Ethanol output rose to 3.5 billion 
gallons in 2004 from 1.6 billion gallons in 2000 as producers sought to provide a lower cost oxygenate for gasoline 
and pocket a federal production subsidy of about 51 cents per gallon. The 2005 energy act mandates the use of 7.5 
billion gallons of renewable fuel by 2012, most of which will be ethanal. 

As of September 2005, according to the Renewable Fuels Association, there were 9 I I1.S. ethanol plants in 
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operation, 20 under construction, and three major expansions under way. This trend is further supported by a 
favorable financing climate that has enabled ethanol developers to tap into bank and bond markets to secure 
construction funds despite high credit risk. Standard (k Poor's has rated $465 million in debt at  three 
projects--Aventine Renewable Energy Holdings Inc. (B-/Stable/--), Hawkeye Renewables LLC (B/Stable/--), and 
Nordic Biofuels of Ravenna LLC (B/Stable/--)--and expects to see much more rating activity in the near term. 

We view the creditworthiness of these projects and the ethanol business as highly speculative for many reasons, but 
technology, construction, and operations are not among them. There is margin risk, given the lack of correlation 
between corn feedstock prices and ethanol prices, which could lead to a default under a scenario where corn prices 
are high and ethanol prices are low. Also, many facilities use natural gas to produce ethanol, which also increases 
margin risk. In addition, the sector's rapid expansion could easily lead to overproduction and depressed ethanol 
prices. Finally, without the federal subsidy, many ethanol projects would fail. This is troublesome from a credit 
perspective because corn politics may not remain as favorable they are mday. However, despite this high credit risk 
profile, these projects remain able to attract medium-term financing from both bank and capital markets. 

Investment potential 
Future investment in alternative fuels remains hard to predict. But  an assessment of rhe ethanol industry's potential 
suggests that volumes will be significant. Based on the debt-to-production ratio of recently rated ethanol 
transactions, the additional 4 billion gallons of ethanol production required by the energy act could translate into $S 
billion or so in total lending to the industry for new plant by 2012. 

Can anything g o  wrong? 
The boost alcernative fuels are enjoying will decline when oil and gas prices moderate, which history says they will 
at some point. The growth of renewable power also depends heavily on the PTC, which expires a t  the end of 2007 
and will not be extended automatically. 

Many in the industry note the need to become less dependent on the PTC, but a counter argument is that a 
permanent subsidy would greatly increase long-term investment in the sector and help it stand on its own. The PTC 
is also important to state RPS programs because it enables utilities to buy renewable energy a t  lower cost. Without 
the PTC, the state mandates could increase the cost of electricity to consumers, many of whom are already being 
hammered by high electricity and gas prices. While consumers in many parts of the country have shown a 
willingness to pay exrra to support green energy programs, a significant rise in green costs could sour their appetite. 
This could place RPS programs at  risk and  deflate a major driver for alternative energy. 

Some alternative electricity technologies could also be sidelined by faster development of sources such as clean coal 
technology, nuclear energy, and hydrogen. Many large investor-owned utilities are opting for clean coal and nuclear, 
and many clean coal plants are already in development. 

The outlook for renewable power would improve greatly if the U.S. or states adopted policies to reduce carbon 
emissions because of global warming. The Bush Administration has shown little interest in this. But Europe 
illustrates what could happen if that changed. The EU recently adopted the Emissions Trading Directive in part to 
reduce carbon emissions from generating plants and meet its compliance requirements under the Kyoto Treaty, 
which combats global warming. This program will result in high compliance costs for traditional fossil fuel 
plants--and make renewable power more competitive. 

The outlook for alternative fuels-especially ethanol--appears more straightforward. The worst thing that could 
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happen to the ethanol industry would be for coin to lose its political pizzazz. Without the SI-cent federal subsidy, 
ethanol production would plummet. 

Fur now, chat sums u p  the future of alternative energy: It is prospering, but not without a helping hand. 
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The Cost Of Potential Climate Change Laws 
And Its Effect On U.S. IJtility Credit 
In evaluating the effect that federal climate change regulations will have on the power sector, Standard & Poor's 
Ratings Services' main concern will be the credit implications for the industry. It's premature to make rating changes 
before any federal legislation takes shape; however, the economic cost of compliance will be a key consideration in 
our analysis. For regulated utilities the most important credit factor will be the extent to which regulators allow cost 
recovery. For unregulated power generators, which have more exposure to market pricing, the actual cost of 
compliance will be a major credit influence. In the absence of climate change legislation, Standard & Poor's analysis 
will focus o n  what drives the cost of compliance. Those factors will include: 

Climate change legislation itself, 
0 The details of a cap-and-trade system or other mechanisms used to currail carbon emissions, 
0 The characteristics of the power markets in which companies operate, and 
0 The nature of each company's generation portfolio. 

Measuring the impact of the last two factors is key for credit and the focus of this a&k. 

Methodology Employed 
By using a dispatch model licensed from EPIS by Platts, which, (like Standard & Poor's, is a unit of The 
McGraw-Hill Cos.), we were able to identify aspects of the power markets that we expect will drive compliance 
costs. To us, this is more important than any cost estimates that the model determines because the details of 
legislation almost certainly will differ from initial assumptions and may change over time. Rather than focus on the 
nominal cost of compliance, we've concentrated our analysis on  the change in EBlTDA that a power plant (or 
portfolio of plants) earns under a base case with no carbon controls and under a second case where emissions 
restrictions serve as  a proxy for the total cost of compliance. 

Some generators have rates chat regulators set, others are unregulated but sell electricity under contract, and yet 
others are "merchant" generators that sell power on the open market. Analytically, we ignore these specific details 
and assume that all assets get market prices for power in both the base case and the climate legislation case. The 
change in EBITDA from the base case represents the economic costs to generators. For our analysis we've ignored 
any contracts or regularory mechanisms that mitigate those costs because we view the gains from these as 
temporary. 

To calculate equilibrium power prices, we made assumptions for demand growth, gas prices, and the costs of 
building new generation. The model employs a supply curvc formed by the marginal costs of existing generators and 
"dispatches" all units ( ix . ,  causes them to generate power) as  market prices dictate. 

We dispatched all regions of the U.S. under a base case and two greenhouse gas (GHG) scenarios, each modeled 
after one piece of pending Senate legislation--the CarperReinstein bill (GHGl) ,  and the somewhat more stringent 
BoxedSanders bill (GHGZ). We chose these two proposals because they represent a range of options, from less to 
more GHG mitigation, and arc relatively compatible to the modeling exercise. For instance, the latter scenario 
proposes long-term stabilization of GHG levels a t  450 to ,550 parts per million of carbon dioxide (CO2) equivalent. 
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Our analysis goes out ro 2026 under each scenario. 

We calculated the change in EBIlDA In two ways: the change for the portfolio of 10 large power companies we 
chose for our scenarios and the change in EBITDA for generic coal, gas, and nuclear units in all 1J.S. regions. While 
tlie former will provide an estimate of the impact on existing generating portfoiios of large companies and how one 
technology's strengths may offset another's weakness, the latter method can gauge the effect on virtually any 
company. 

We made assumptions on load growth, energy efficiency, gas price response, renewable portfolio standards set forth 
by some states, availability of offsets, and the economic build-out of nuclear-, coal-, and gas-fired power plants. (See 
Appendix below for a detailed list of assumptions used in the modeling.) In brief, we assume that any GHG scenario 
fully meets all current state renewable portfolio mandates and that new nuclear units would be built only in the 
Midwest, Sourheasr, or Texas, and we capped total nuclear MWs at  2.5% of currently proposed projects listed on 
the Nuclear Energy Institute Web site. ( 1 )  

Carbon Credit Prices Drive The Analysis 
For each of the GI-IG scenarios, the price of carbon credits drives the reduction in emissions. We used the model ro 
determine the prices a t  which the proposed targets were met. Charts 1 and 2 show these prices and the resulting 
emissions. 

Chart 1 
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Chart 2 
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GHG 1 likely won' t  require carbon capture and sequestration (CCS) and, under it, energy efficiency, renewables, 
offsets, and fuel-switching will be enough to meet the required emissions reduction. In fact, under GHG1, absolute 
utility emissions of GHG in 2026 remain roughly the same as in 2007. 

At the carbon credit prices envisioned under GHG1, Plans estimates that 200 million tons of offsets could be 
available and contribute to emission reductions. Offsets represent credits for emissions reductions outside the U.S. 
financed by US.  companies. Wirhout them there would be higher carbon credit prices and--to the extent meeting the 
emissions targets without the benefit of offset would require more fuel switching from coal- to gas-fired 
generation-higher demand for natural gas. Because in our GHGl scenario offsets account for almost all emissions 
reduction, our results are very sensitive to our assumption that offsets would be allowed. Were they not allowed, 
carbon credit prices would likely be materially higher. Also, in this scenario, carbon credit prices aren't high enough 
to justify building integrated gasification combined-cycle (IGCC) units based on the economic merits alone, although 
regulatory mandates and specific scenarios such as an IGCC plant established inside a refinery with lower operating 
and construction costs could lead companies to build KGCC. 

Achieving the emission reductions targeted under GWG2 requires CCS, and carbon credit prices will have to rise to 
levels that would support it. This would include the cost of building a CO2 pipeline network, as well as storage and  
monitoring costs. The higher prices in chart 2 reflect this. However, to the extent that technology advancements 
lower CCS's overall costs, carbon credit prices could be lower. 

Standard SC Poor's RatingsDirect 1 May 11,2007 
Standard 5 Poor's All riglits roserved No repnnt or dissemination M'ilhouI S&Ps permission See T e n s  01 UselDisclairner on the last paye 



Case No. 2007-00477 

Page 50 of 9G 
Attach. STAFF-DR-O1-006(b)(S) 

The Cost Of Potential Climate Change Laws Aird its Effect O n  U.S. Utility Credit 

Changes In Power Sector Fuel Mix 
The three scenarios show the ways that generators' fuel mix could change by 2026, with coal use exhibiting the 
biggest decline. Table 1 shows the share of electricity produced by various fuel sources in 2007 and 2026 under each 
of the scenarios. 

Table 1 

2007 2026 - 
Base G H G l  GHGZ ( O h )  

Coal 51 46 37 30 
- 

Gas 16 28 25 25 

Nuclear 19 15 17 18 

Water 8 6 6 6  
Wind 1 1 6 6  

Geothermal 1 a o o  

Other (mostly biomass, landfill gas, woad, iuel cells) 2 3 3 3 
Residual oil 3 0 0 0  
Enerqy efficiency 0 0 5 8  

The first observation concerns the effect that energy efficiency has on demand for power. It  represents the amount: 
by which consumption from the grid is lower in 2026 under GHG legislation compared with the base case 2026 
consumption. Thus, energy efficiency represents a 0.35% reduction in annual demand growth in GHGl and 0.6% 
under GHGZ. While slowing electricity demand growth may have only modest effects in any given year, 
cumulatively it can have a large impact on demand for power. Based on historical econometric regressions, Platts 
estimates that about 25% of this reduction represents a price elasticity response, with the remainder attributable to 
proactive energy efficiency. While we didn't break out assumptions concerning distributed generation, roofrop solar, 
etc., these would be incorporated into the model just as an efficiency gain would be: as a reduction in demand from 
the grid. 

LJnder either scenario, rcnewable energy's contribution (excluding hydro) grows from about  4% of all energy in 
2007 to about 10% in 2026. This occurs because of existing state renewable portfolio standards rather than based 
purely on economics, which explains why the outcome is the same in both scenarios. Our assumed gas prices decline 
from current levels according to the forward curve, and this tends ro make gas more competitive with wind. If gas 
prices increased instead, utilities could build more wind generators for narrow economic reasons. They might also 
build more renewables for regulatory or public relations considerations that our model doesn't capture, and our  
recent survey of utilities suggests that there may in fact he more interest in wind than our model would indicate. 

In either case, a tremendous decline in coal-fired power occurs, with about a 6 %  decline in absolute megawatt-hours 
(MWh) under GHGl  and about a 16% declinc under GHG2. from 2007 levels. This is the result of fuel-switching 
and retiring old units. Coal generation is actually flat to moderately rising until around 2020, when GHGl and 
GHG2 would require significant reductions in emissions. This suggests that any legislation that  provides for a fairly 
long initial period of modest emission abatement (perhaps to allow for R&D and to allow a n  international regime to 
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develop) will provide significant cushion for coal-based generation owners to adjust. 

Nuclear would have grown much more substantially in our scenarios if not for our restriction on the number of new 
nuclear plants that utilities might build. IGCC with CCS could contribute 3% of the nation's energy by 2026 under 
legislation such as GHG2 and more if IGCC technology advances and costs decline. Economically, IGCC, nuclear, 
and gas-fired plants are the key competitors to supply base load generation. We expect that  utilities will add as 
much new nuclear capacity a s  regulators will allow because this option is economically attractive. The split between 
IGCC and natural gas will depend mainly on advances in IGCC technology and the price response of natural gas to 
the increased demand. We assumed gas prices are 5% higher than the base case in GHGl and 10% higher in 
GHG2. However, if gas prices rise further, carbon credit prices would be higher and utilities would be likely to build 
more IGCC. Also, the margins of existing traditional coal plants would benefit because power prices would rise 
along with gas prices. 

Results For Large Power Generators 
We examined the change in EBITDA for the current generation portfolio of 10 large power companies. We're not 
naming the companies because the results are also applicable to other companies with similar portfolios, and it's nor 
our intenr to single out the particular companies analyzed. Table 2 shows the ratio of 2026 EBITDA i o  the 2007 
EBITDA (both nominal dollars) under each of the three scenarios for the 1 0  companies. We've divided the results 
into three groups: fossil-heavy portfolios, diversified portfolios, and carbon-light portfolios. 

Table 2 

(%I Base GHGl GHGZ 

Fossil-heavy portfolios 
Company 1 208 97 79 

Company2 201 102 91 

Company3 293 117 80 

Company4 173 103 94 -- 
Diversified portfolios 
Company5 255 184 181 

-- 

Company6 166 115 115 

Company7 259 199 200 

- Carbon-light portfolios 
Company8 190 206 238 

Company9 173 171 184 

Company10 402 259 249 
.--- 

Not  surprisingly, carbon-light portfolios (those heavy in nuclear, hydro, and renewables), benefit the most from 
carbon legislation-the more stringent the legislation, the better for such portfolios. The question here really is 
whether these companies will he required to pass benefits on to their customers or if rhey will be able to keep some 
of the benefits for themselves. Nevertheless, climate change legislation should, a t  worst, be neurral to their credit 
quality. These are the only companies that will be better off with climate change legislation. 
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Company 10 stands out in this sample. Although not strictly "carbon-light,'' its gas-heavy portfolio will likely 
benefit from fuel-switching and clearly performs better than its fossil-heavy counterparts. This is because we expect 
gas-fired gcneration in general to grow significantly even in our base case (see table l ) ,  and the growth of Company 
10's El3lIL)A is the greatest because it has the most gas-heavy portfolio among the sample. Gas-fired generation 
benefits in our analysis in part because we restrict the number of new nuclear plants to reflect permitting and siting 
constraints. 

Fossil-heavy portfolios clearly suffer the most. Their EBITDA is basically flat 20 years from now and even 10% to 
20% lower under GHG2. Such companies face three areas of concern: 

The lack of growth in EBITDA (in nominal dollars) will be a concern for investor-owned utilities, 
* Even maintaining this EBITDA will likely require significant ongoing capital spending not captured by our 

0 A flat-to-declining nominal EBITDA means that existing assets contribute almost no cash flow toward meeting 
modeling, and 

future load growth, implying greater reliance on external financing. 

The credit impact here clearly depends on how regulatory mechanisms allow these companies to recoup costs. In our 
calculations, these companies benefit from the power price increases resulting from higher gas prices, but lose out 
due to  the cost of carbon credits. I f  these credits are assigned free of cost, as in Europe in the past two years, 
fossil.-heavy portfolios may actually do better than without carbon legislation because they will continue to benefit 
from higher power prices while being reimbursed for the costs. However, such assignment will likely not last over 
the long term if emission reductions are to be achieved. 

Company 2 illustrates that one can't generalize based simply on a company's portfolio but rather must examine the 
entire picture, even in a carbon-constrained world. Chart 3 compares the performance of the coal portfolios of 
Companies 1, 2 ,  and 3 under GHGZ. (GHG1 is similar). 
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Chart 3 
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Company 3's coal-fired plants suffer more than those of Companies 1 and 2 in the initial years. However, they come 
back strongly in the later years of both scenarios to finish better than the others, with 2026 EBITDA under GHGl 
(not shown) greater than its 2007 EBITDA. This is counterintuitive if you consider that Company 3 has a much 
greater carbon intensity (tons/MWh) than the other two and should be expected to suffer the most. But a large 
exposure to the Western Electricity Coordinating Council (WECC) region--where competition from other coal-fired 
plancs is limited, coal supply costs are very low, and there's no competition from new nuclear plants--offsets the COS[ 

of carbon intensity. Company 3 would benefit from margin expansion in the outer years if, as the scenario assumes, 
gas prices rise. It also appears that Company 3's presence in both the eastern and western interconnection allows it 
to benefit from higher prices in each region at various times. 

Diversified portfolios are perhaps the most interesting. They do suffer under climate legislation, but much less so 
than the fossil-heavy portfolios. In fact, perhaps the most interesting aspect about diversified portfolios revealed by 
table 2 is that these companies may be indifferent to either GHGl or  a scenario such as GHG2. The change in their 
EBKTDA is virtually the same in both cases. The gains in the carbon-light part of the portfolio compensate for the 
losses of the fossil-heavy parts. As shown in table 3 ,  these companies also undergo the greatest transformation in 
terms of the fuel that contributes to cash flow, and thus in terms of the operational issues that are key to credit 
quality. When assessing the business risk posed by the fuel composition of a generating portfolio, it's critical to 
consider the potential for a diversified portfolio to significantly shift the portion of its EBITDA that comes from 
"at-risk" fuel sources. As table 3 shows, diversified generators that are mostly coal-driven today become nuclear- or 
gas-driven under the mor e stringent GI-1GZ. 
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Table 3 

Company 5 Company 6 Company 7 

(%I 2007 2026 2007 2026 2007 2026 
Coal 59 20 52 20 46 21 
Nuclear 36 50 34 36 38 50 
Gas 1 21 13 42 0 6 

Other 4 8 2 2 16 24 

Analysis Of Generic Power Plants 
To address more specifically the effects of various carbon-cost scenarios on generators, we created generic units in 
each of the areas in Platts' dispatch model, using the same assumptions we used for our analysis of utility generating 
portfolio economics. We created 10 M W  units (Le., small enough not to affect prices) with the following general 
characteristics and average variable operations and emissions cosrs: 

e 7,200 hear rate (a measure of plant fuel usage--the inverse of efficiency--BTLJkilowatt (kW)-year) combined-cycle 

gas, 
8,700 heat rate combined-cycle gas, 

e 11,400 heat rate gas turbine, 
* 10,000 heat rate nuclear, 
0 9,SOO heat rate coal, and 
e 11,000 heat rate coal. 

Across all zones, chart 4 presents the average results for all generic units for GHG2 minus the base. 
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Chart 4 
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The general trend isn’t particularly surprising: nuclear generation does better, gas is roughly neutral, and coal fares 
worse. And coal EBITDA doesn’t drop dramatically until the price of carbon has had time to increase. But this 
average outcome hides very different outcomes by area. Conceptually, one would expect effects on  unit EBlTDA to 
be a function of the marginal fuel in a market, since the marginal cost of the fuel on the margin sets the power price. 
Emissions costs will directly increase these marginal costs. But power prices during hours when gas is on the margin 
fix., when the plant that is just efficient enough to produce power at  the market clearing price is gas-fired) will 
reflect the carbon cosr of gas (roughly 40% to 45% the cost of carbon emissions for coal), SO while costs for coal 
plants will reflect 100% of their emissions costs, price increases will only reflect 40% to 45% of those costs. On the 
other hand, hours with coal on the margin pass through 100% of the cost for a unit that is as  efficient as the 
marginal unit. Therefore, whether a coal plant receives closer to 40% or to 100% of its cost increase in the form of 
a price increase will depcnd on the number of hours gas is on the margin in irs market and the number of hours coal 
is on the margin. Similarly, power prices in gas-driven markets will reflect much more of the demand-driven increase 
in gas prices, which increases the marginal costs of gas-fired generators but not of coal-fired generators. This can 
partly offset the higher carbon tax for coal units. Whether coal-fired generators are better off in markets dominated 
by gas or by coal would depend on which of these drivers dominates, though given our gas price sensitivity 
assumptions, the carbon price effect is likely to dominate. 

Further complicating this conceprual framework is the transformation in market structure. Table 4 shows the time 
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on the margin by fuel type under the GHG2 scenario in 2026. Coal replaces natural gas as the marginal fuel in many 
hours under GHG2 as gas displaces less-efficient coal: Across the markets listed in table 4, gas combined cycles are 
on the margin an average of 48..5% of hours under GHG2 (versus 56.8% in the base case), and coal is on the 
margin 34.1% of hours, versus 21.1 %. As the marginal fuel changes as a result of carbon emissions prices, power 
prices alone don’t change--market structure changes. This means that factors such as volatility and the correlation 
between power prices and other conunodity prices also shift, and these shifts could increase or alter credit risk. For 
instance, in markets like Southeastern Electric Reliability Council-South, coal and gas virtually share che margin in 
2026 under GHG2. The likely result will be increased EUlTDA volatility and increased error in forecast EBITDA for 
generators, since relatively small changes in fuel prices can have large impacts on dispatch (as the marginal fuel shifts 
back and forth). This would increase credit risk for noncontracted plants (i.e., those that receive market prices as 
opposed to fixed contractual prices). 

Table 4 

Geographic zone Coal Gas CC Gas CT Gas ST Nuclear Oil Other 
ERCOT-North 156 664 11  17 0 0 0  

FRCC 8 8  6 9 4  6 5  4 5  0 10.8 0 
0 3 1 1.4 ISO-NE-BOG~ 27 3 64.4 3.7 0 1 

67 3 1  0 7  4 3  4 4  131 ISO-NE-Narth Ex-Boston 7 4 

0 0 5 8  2 ISO-NE-Norwalk-tSW CT 4 3 87 1 0 8 

NYISO East 14 4 64.6 1.9 0.9 0 2 1  1 6 2  

- 
-.” 

- _ . ~ _ _ _ _ -  

NYISO Zone J (NYC) 0 14.8 32.8 22.2 0 30.1 0 

RFC-AEP 803 15.2 3.2 0.9 o a 0 3  

RFC-Cinergy 744 205 4 1  0 3  0 0 6  0 1  

PJM-East 64 3 29 9 2.7 1 1 0 4  1 8  0 1  

PJM-West 74 212  29  0 7  0 0 9  0.3 

SERC-Entergy 142 1 8 2  3 6  3 3  0 0 1  0 
~ - -  

SERC-South 511 432 4 5  1 1  0 0.2 0 
SERC-TVA 746 206 3 9  0 0 0 7  0 2  

NP-15 7 4  623 1 1  6 2  0 (I 231 

SP-15 109 605  0 3  7 9  0 0 203  

-- 

WECC-Wyoming 51 3 39.7 8 9  0 0 0 1  0 
CC--Combined cyule CT- Coinbuslion turbine ST--Srearn turbine 

Table 5 shows changes in EBITDA in 2026 (in $ per kW-year) under GHG2. As expected, the percentage of time gas 
IS on the margin in 2007 is negatively correlated to changes in EBITDA for 9,500 and 31,000 BTU per 
kilowatt-hour (kWh) coal plants (roughly minus 65% correlated). To a lesser extent, the percentage of time coal IS 

on the margin correlates to the change in EBITDA in marginal (8,700 BTU/kWh) gas combined cycle (minus 40% 
correlated), 11,000 BTU/kWh coal (47.5%0), and 9,500 BTUlkWh coal (3.5%). Nonetheless, other correlations are 
weak, and regressions show that fuel on the margin in 2007 and 2026 doesn’t adequately explain changes in 
EBITDA. 
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Table 5 

($/kilowatt-year) -- 
Geographic zone CC (7,200) CC (8.700) Coal (11,000) Coal (9,500) CT (11,400) Nuclear 110,000) 
ERCOT-North (39 66) (2339) (31527) (31597) (1 61) 76 34 
FRCC (43 61) (307) (310 1) (31583) (12 29) 74 93 

122 12 NPCC-isoNE-MassachusensEoston 10 27 3 62 (305 98) (269 791 0 36 
NPCC-isoNE-ConnecticutSouthwest 13 32 4 53 (31 1 14) (262 57) 0 39 129 03 
NPCC-isoNE-MassachusensWest (1 7) 4 07 (259 19) 1243 48) 0 22 136 22 
NPCC-NY iso- Wapital (3 491 io 61) (226 21) (234 931 0 17 141 86 
NPCC-NYISO-J-NYC 110431 (2 521 (338 23) 1284 41 (1.89) 104 48 

.-- 

RFC-AEP (26.54) 114.9) (289 85) (270.06) (2.95) 122 79 
RTC-PJME 136 07) (16 28) (303 96) (317 19) (3 72) 67 11 

(26.06) (14 77) 1279 85) (265 09) (2 91 126 51 RFC-Cinergy 

101 9 RFC-PJMW (25 74) (13 761 (263 04) (281 27) (2 16) 
SERC-Entergy (26 68) (16 39) (287 12) (285 07) (3 96) 1108 
SERC-TVA (23 57) I1 9 32) (304 13) (264 9) (5 04) 126 07 

11667) (1683) (281 54) (26421) (324) 128 82 
WECC CA-PG&E-Northt (30 34) (1.75) 1367 39) (343) 0 32 4 

__I__ 

- 

---- SERC-South - 
WECC-CA-SCEt (12.64) (1  62) (348.82) (30071) 0 03 89.96 

87 79 WECC-Wyoming 

102 09 Average 
32 4 Minimum 

Maximum 13 32 4 53 1226 21 I (234 93) 0 39 141 86 

-- (1571) (3 16) (341 72) 1304 13) (009) 
(20 18) 110 07) (303 44) (286 12) (2 13) 

-.- -- 
-- _-- 

- (43 61) (30 7 )  (367 39) (343) (12 29) -- -. 
~~~ ~ 

CCGmbined-cycle CT-Combustion turbine Note. Nok: The numbers in the column headings refer lo lieat rate lhear rate = BTU/kilowan-hour) 

When you look at the minimum and maximum value rows in table 5 ,  material differences between markets emerge. 
Gas units 011 the West Coast and in the Northeast can even benefit under this scenario, though most see losses 
relative to the base case. These negative effects are significantly smaller than those of coal plants. Nonetheless, as 
coal becomes more marginal, a greater percentage of the carbon cost passes through to the power price, which keeps 
many coal plants in service, albeit during hours when they are earning less. The decrease in EBITDA for inefficient 
coal plants (11,000 BTUkWh) is roughly the same as the decrease for more efficient units (9,500 BTUlkwh). 
However, this implies chat the absolute value of the EBK?’DA for inefficient units will be close to zero. In fact, these 
units’ capacity factors are in the single digits in most markets in the country and never exceed 20%. 

Summing Up 
While regulation and contracts will heavily influence actual changes in utility EBII’DR, even before we know what 
potential carbon legislation will look like it is clear that the fuel mix of the generation portfolio and market structure 
(including changes in that structure that result from any carbon restrictions) will drive the economic costs of 
complying with GHG legislation. Before changing utility credit ratings, we will likely wait for greater clarity on the 
allocation of thcse costs between ratepayers, lenders, utility owners, and taxpayers, but estimating the costs under 
various scenarios gives us a preliminary sense of the potential risks. 
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Appendix: Key Definitions Arid Assumptions 
We've calculated costs (or change in EBITDA) in two ways: 

0 For the portfolios of 10 large power generators, both regulated and unregulated, including those that may benefit 

0 For generic coal, gas, and  nuclear machines for ali che different power markets in the U.S. We believe the results 
from GHG legislation as well. 

of the "generics analysis" can then be applied to any company's fleet of assets. 

We performed these calculations by dispatching all the markets in the 1J.S. using a model that Platts licenses from 
EPIS. 

In the analysis of large generators, we assume that the portfolios remain static over time, Le., while utilities will 
certainly build new power plants, we don't know which ones the 10 companies in question will build. Hence, we 
limit ourselves to measuring the impact on the companies' existing portfolio of assets. 

Thus, the actual EBITDA (or change in EBITDA) for the companies will differ from our results on  account of the 
following factors: 

0 Companies will build new assets. 
0 The bottom line impacr will vary depending on whether these companies have carbon credits assigned to them 

and whether regulators pass costs through to customers. However, we believe that it will be useful to measure the 
impact on existing assets because it will indicate the costs that need to be recovered either through regulation or 
through an assignment of credits. 

Our results extend only through 2026. During this period, the dispatch model builds new generation based on 
economics to meet demand, subject to restrictions on renewables and nuclear power outlined below, while also 
forcing the power sector to achieve its share of the emission reductions that each legislative act would require. 

We assumed an equity hurdle rate of 1.5% and a cost of debt of 8.5%. Federal loan guarantees would potentially 
affect the cost of debt. 

Other important assumptions include: 

The model incorporates demand-driven gas price increases in the two GHG cases beginning in 201 1 compared 
with the base case--5% under GHGl and 10% under GHGZ. 

0 Demand growth assumption of 1.4% per year. 
* Energy efficiency assumption. 
0 Renewables assumption: We assume all existing state renewable portfolio standards are only 50% satisfied in the 

base case and 100% satisfied in rhe two GHG scenarios. 
0 Nuclear assumption: No new nuclear units can be built in the WECC or in the Northeast. Nuclear units in other 

regions are limited in number to 25% of all currently proposed units. We have also modeled two different nuclear 
scenarios--one that assumes significant retirement of existing nuclear units in the 2020-2025 period and one that 
assumes no  retirement. G H G l  and GI-IG2 assume no retirements. 

0 Capital costs assumptions: Capital costs for various new technologies are generally consistent with our 
assumptions in the article titled " Which Power Generation Technologies Will Take The Lead In Response To 
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Carbon Controls? ,‘I published May 11,2007 on RatingsDirect. 
Availability of offsets: 200 million tons under GHGl  and 770 million tons (including international offsets) in 
GHGZ. 

We’ve determined carbon credit prices using a model that is independent of the power dispatch model, which 
incorporates emission reduction requirements under GHGl and GHG2, Platts’ estimates availability of offsets, gas 
prices, and other options such as CCS. 

Note 
( 1) http://~~.nei.org/documents/2007~~20Wall%20Streer%20Brief~Slides&Script~O3~~2008.pdf 

Click on  this link to see other articles in “Special Report: Thc Credit Impact Of Climate Change.” 

Click on this link to go to the Special Report Archive. 
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Public Power Explores Ways To Reduce 
Emissions As Federal Regulation L,ooins On The 
Horizon 
As the debate over global warming escalates, the combination of public opinion and scientific findings may prompt 
the U.S. Congress to address greenhouse gas emissions in some form, building on steps already talcen by several 
states. 

The primary focus will likely be on reducing carbon dioxide (COZ) emissions from the nation's power plants. Public 
power utilities are examining a range of methods to reduce emissions in anticipation of such legislation. Although 
the cost of reducing emissions is uncertain, it will probably be substantial. Therefore, remediation will likely 
represent a significant operational and financial challenge to the public power industry, and to ratepayers who will 
ultimately bear some of the costs. 

Standard SC Poor's Ratings Services remains concerned that C 0 2  legislation may impose a new paradigm on  rhe 
industry in general, and certain utilities in particular, especially those with significant carbon footprints, by 
rendering some generating units uneconomic and some utilities uncompetitive. We have begun to assess public 
power utilities' exposure to the potential new regulation in light of their operational and financial profiles, and we 
are focusing o n  management's efforts to evaluate the range of remedial options. 

Surveying The Largest U.S. Public Power Utilities 
To seek their views on the prospects for, and the form of potential legislation, Standard & Poor's conducted a 
survey of the nation's largest public power utilities. The survey sought to determine the industry's degree of reliance 
on coal-fired generation, the emission reduction strategies it is examining, and the potential costs associated with 
legislation and/or mitigation strategies. 

We have yet to factor into ratings the costs of addressing potential regulation because of the ongoing uncertainties. 
First and foremost is that Congress has not yet enacted legislation. Thus, it's unclear how much reduction the law 
will require, when it would take effect, and whether it would mandate specific means. Second, utilities can take a 
wide range of remedial actions to curb emissions, each with varying operational and financial impacts. Third, 
developing technologies that control C02 emissions is just beginning, and carbon capture and sequestration (CCS), 
which many believe holds great promise, doesn't yet exist commercially, although it may be viable by the time 
reduction legislation takes effect. 

In some ways, public power utilities are well positioned to address global warming. They will likely have an easier 
time of passing costs on to ratepayers than other utilities, which must apply for approval for the costs to be included 
in their rate bases. The ability to issue tax-exempt debt will also reduce remediation costs. Given its core value of 
serving customers (versus a focus on building rate base and investor returns), public power is probably better 
positioned to achieve conservation and other demand side reductions. 

However, public power isn't as well positioned in other ways. It  hasn't been at  the forefront in adopting unproven 
capital-intensive technology. Since public power is tax exempr, it is more difficult to qualify for tax incentives that 
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promote renewables or other C 0 2  reduction programs that may be adopted hy the federal government. 

Exploring Possible Strategies 
In any event, many public utilities are acting in anticipation of potential legislation. For some, this has meant 
accelerating coal fired generation projects in an attempt to ger them in under the wire of new mandates. However, 
this approach may not succeed given the possibility that new laws could apply retroactively. Others are pursuing 
operating efficiencies to drive down fuel usage or increase electric output. Some are exploring green power sources 
that don't emit carbon dioxide, and even nuclear energy is back on the table, though public udities are less inclined 
than others to go that route. Some utilities are considering integrated gasification combined cycle (IGCC) technology 
for new generation, while others are looking a t  new environmental systems chat, although they don't directly reduce 
carbon emissions, may be adaptable for future carbon capture and sequestration. 

The majority, however, are currently only studying their options and taking a wait-and-see approach. Should the 
federal government adopt a capand-trade (C&T) program, establishing a market driven process for buying and 
selling emission allowances to reduce C 0 2  emissions, it's likely that the bulk of these utilities will more actively 
pursue C02 mitigation options until market equilibrium is reached and investment in new technologies becomes 
economica I ,  

It's clear from the survey responses that utilities expect to adopt a variety of measures to reduce C02 output and 
drive down the need to purchase expensive emission allowances i f  a C&T program is adopted. No single strategy 
appears to offer the potential to reduce emissions to levels new federal regulations are likely to mandace. Therefore, 
these utilities are exploring a combination of strategies: 

e Operating efficiencies; 
Conservation/demand-side management; 
Fuel switching; 

Investment in clean coal technologies, including IGCC and CCS. 
* Investment in renewable energy, including wind power, hydropower, solar, and biomass; and 

Each of these strategies present technological, operational, and financial hurdles. Ultimately, the associated costs will 
determine the nature of the strategies utilities wilt pursue. 

The Search For Operating Efficiencies 
Virtually all surveyed utilities are examining some form of energy efficiency program, largely because it makes good 
business sense. Creating operating efficiencies not only leads to  a reduction in C 0 2 ,  it can fit in nicely with a utility's 
overall business strategy. 

In general, the potential for C 0 2  reduction from operating efficiency directly correlates to the scale and cost of the 
approach adopted. Low cost actions can run the gamut and are achievable in relatively short order. Higher cost 
actions require greater lead times but can produce more substantial emission reduction. They include building new 
generating units with lower heat rates (and greater fuel efficiency) and retiring older, less efficient units. 

Today's generation of subcritical pulverized coal units are far more efficient than older units, and the efficiency is 
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substantially greater for supercritical units. A number of public power utilities are building, or participating in, new 
generating facilities. These include: 

* JEA , Tallahassee , Reedy Creek,  and Florida Municipal Power Agency , which are partnering in the Taylor 
Energy Center, an 800 MW supercritical pulverized coaVpetcoke blend facility, in northern Florida; 

0 Indiana Municipal Power Agency (IMPA) and Illinois Municipal Electric Agency (IMEA), which are both 
purchasing ownership shares in Trimble County Unit #2, and Prairie State Energy Campus coal projects; 

0 Wisconsin Public Power Inc. (WPPI) which is participating in Wisconsin Energy's Elm Road Generating Station; 
0 City Utilities of Springfield, Mo.  , which is building Southwest Power Station unit #2, a 275 MW sub-critical 

City Water, Light and Power (CWLP) of Springfield, Ill., which is building Dallman 4, a 200MW coal unit, 
pulverized coal unit; and 

enabling the retirement of existing inefficient units. 

Investment  in renewable energy and other zero emission opt ions 
Often referred to as "green power", renewable energy includes hydropower, wind, and photovoltaic, better known 
as solar power. As is also the case with nuclear energy, renewables produce no greenhouse gases. 

Most  survey respondents are pursuing some form of renewable energy bur with significant limitations. Of the 
renewable energy sources, hydropower offers the greatest potential for scale and reasonably certain availability, 
although some variability is inherent resulting from water flows. However, given the costs and constraints associated 
with long-range transmission, as well as other environmental, political and operational hurdles, only a few utilities 
are able to develop hydropower. 

Wind energy is moderately expensive, generally small in scale (though larger projects exist), and has poor capacity 
factors due to variability in wind speeds. Biomass projects have greater (but limited) scale, reliability, and capacity 
factors than wind but often uncertain fuel supply. Photovoltaic is prohibitively expensive and small in scale, but 
more reliable than wind. 

Twenty-three states have adopted some form of Renewable Portfolio Standard (RPS), the bulk of which call for 
renewable energy to supply between 10% and 20% of installed capacity. The implementation dates to achieve these 
standards range from 2010 to 2025. In three states, participation in the RPS is strictly voluntary. In most of the 
participating states, the RPS only applies to investor-owned utilities, although in some states, participation is 
voluntary for public power utilities. The RPS is mandatory for all public power utilities in only five states: 
Maryland, New Jersey, Texas, Vermont, and Wisconsin. In two others, Colorado and Washington, the srandard 
only applies to medium to larger-size utilities. 

Renewable Portfolio Standard 1% of Implementation Public Power Required to 
State told installed capacity) Date Other Requirements Participate? 
Arizona 15% 2025 N/A No 

California 20 Y" 2010 N/A Only at their own direction 

Colorado 10% target for munis, co-ops 2020 20% by 2020 for IOU's Yes for those with more than 
40,000 customers - --- 
Voluntary Connecticut 10% 2010 N/A 

Washington, D C 11 % 2n22 NIA Not applicable 

2019 N/A No. unless the utility is already 
open to retail choice 
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Hawaii 20% 2020 Voluntary Voluntary 

I___- 

Illinois 8% 2013 Voluntary Voluntary 

Massachusetts 4% 2009 t1X per year thereafter No 

Maryland 7 5% 2019 Yes 

Maine 30% 2030 No 

Minnesota 25% 2025 Xcel30% by 2020 All Voluntary 

Montana 15% 2015 NfA No, hut sector is encouraged to 

New Jersey 22 5% 2 0 2 7  N/A Yes (public power in the state is 

- 

..- 
I_ 

voluntary 
..."I- 

take similar actions 

limited) 

New Mexico 10% for rnunis, co-ops 2020 20% by 2020 for IOU's Co-ops only 

Nevada 20% 2015 N/A No 

New York 24% 2013 N/A No, but sector is encouraged to 
- 

take similar actions 

Pennsylvania 18% 2020 N/A Voluntary 

Rhode Island 1 5 O h  2020 N/A Yes [public power in the state is 
limited) 

-- Texas 5.880 MW 2015 N/A Yes 
Vermont Renewable energy must equal annual load 2012 NfA Yes 

Washington 15% 2020 No credit for existing Yes, for those with more than 

growth 

hydro 25,000 customers 

Wisconsin 10% 2015 N/A Yes 
Source Database of State Incentives for Renewablcs 5 Efficiency N/A No( applicable 

Despite the fact that California municipals aren't compelled to adopt the state standard, the Los Angeles 
Department of Water and Power (LADWP) is planning to  meer 20% of retail sales with renewables by 2010. 
Wisconsin Public Power Inc., through several purchased power agreements, expects to comply with Wisconsin's 
standard by 2009, six year's in advance of the stare's 201.5 RPS deadline. 

Conservarionldemand-side management 
Conservation or demand-side management works as a corollary to operating efficiencies. It's based on the premise 
that a MWH not demanded is a MWH that doesn't need to be produced. While conservation is cost effective, it can 
only produce a limited reduction in greenhouse gases. Conservation's greatest potential exists when ir enables a 
utility to change its dispatch patterns from a baseload coal unit to another unit powered by a more environmentally 
friendly fuel. Several survey respondents are exploring establishing or expanding existing demand side management 
programs, but only as a small part of a broader effort to address C 0 2  emissions. 

Fuel switching 
Several of the utilities surveyed believed that the only way to achieve meaningful reductions in CO2 eniissions was 
by switching from a reliance on coal to less-carbon intensive fuels, such as natural gas or oil. In addition, although 
such a strategy would achieve reduction in a carbon-constrained world, it would require retrofitting existing units or 
constructing new units. Both are very costly from A fixed capital cost perspective and, relative to  coal, the variable 
commodity costs for gas and oil are substantially higher and subject to historic volatility llowever, should the cost 
of compliance with future CO2 regulations change this dynamic, fuel switching might make sense for some utilities, 
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For the first time in more than 30 years, utilities are beginning to discuss nuclear power as a means of reducing both 
greenhouse gases and reliance on foreign energy. However, the capiral costs associated with nuclear power are 
significant, and the long lead-time necessary to finance, permit, Build and place a nuclear plant in service makes this 
a poor short-term solution for emissions reduction. Standard & Poor's doesn'r. believe that a new nuclear facility 
will be put into service any sooner that 2015. Nevertheless, certain public power utilities are exploring partnering 
for new projects on existing sites, while orhers hope to gain capacity from up-rates (capacity improvements) on 
existing projects. 

Investment in clean coal technologies 
While fuel switching offers the greatest near-term promise lor C02 emission reduction, clean coal technologies offer 
perhaps the greatest long-term potential. 

Integrated gasification combined cycle (IGCC) generators create, from coal, a synthetic gas that is used to run a 
turbine. To date, IGCCs have proven effective at  reducing SO2 and N O x  emissions. Howeveq technological glitches 
stili exist and the units are very costly, and as such, require subsidization to make their power cost competitive. Only 
a few of these units are in operation in the U.S. The Orlando Lltilities Commission (OUC), in a project partnership 
with the Southern Company and the U.S. Department of Energy, is likely to bccome the first public power entiry to 
use this technology when it's placed into service in 2010. 

As the technology improves and the costs come down, it's likely that IGCCs will gain more acceptance. This is 
becaiise IGCC's offer greater potential for carbon capture and virtual elimination of C02 than d o  conventional 
pulverized coal units. 

Carbon capture and sequestration (CCS) doesn't yet exist on a commercial scale, and if and when it does, it will 
presumably add costs. As with IGCCs, utilities will likely need additional subsidies to fund development of the 
technologies. However, retrofitting existing pulverized coal units with carbon capture and sequestration technology 
would significantly reduce the efficiency and capacity of existing generation units, and will likely require additional 
expense to replace the lost power. Further complicating the issue is disposal of the captured carbon. Sequestration, 
or the injection of the COL into deep underground (or underwater) cavities requires the availability of geological 
formarions not readily available to all utilities. 

Recognizing these near-term limitations, only a few survey respondents are actively exploring CCS as a means of 
reducing CO2 emissions. 

Carbon Reduction Comes At A Price 
Survey participants unanimously believe rhat federal cegulation is inevitable and will likely be costly. All utilities 
participating in our survey are in the process of measuring CO2 emissions and most have projected future emissions 
levels. On average, survey respondents expect their C 0 2  emissions to increase 8 %  to 16% between 2005 and 201.5. 
A notable exception to this pattern is Springfield, 111"'s City Water, Light and Power (CWLP), which has developed a 
unique emission reduction strategy (see Springfield, 111. section). However, CWLP is the exception, and utilities that 
are adding new generation without an offsetting reduction from reriring units expect growth that 's more substantial. 

Many survey respondents believe that based on the success of existing programs addressing other pollurants, a 
cap-and-trade (CSrT) approach is likely, establishing a market driven process for buying and selling emission 
allowances. Others suggest that state measures, such as more widespread adoption of renewable portfolio standards, 
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or regional C&T programs might precede ultimate federal action to establish a broader C&T, carbon taxation, or 
clean energy portfolio programs. 

Standard & Poor's agrees that regulation is  likely to impose significant costs on  the power industry. The market 
price for allowances under a CPcT program would depend on both the program's structure and the timeline for its 
implementation, including such detaifs as  the number and allocation of allowances, economic sectors covered, 
offsets allowed, and licensing, among other requirements. It would also depend on the existence of, and costs 
associated with, alternative means to reduce emissions -- including carbon capture and sequestration or other 
technology, demand side management, fuel switching, investment in renewables, and other efficiencies that increase 
electric output without increasing commensurate levels of fuel use. Conceptually, the allowance cost would need to 
be high enough to change operation and resource planning, bur reasonable enough not to cause a significant shift 
away from the existing resource mix. 

Because Congress hasn't adopted a federal mandate, estimated remediatian costs are speculative. Due to the 
uncertainties, many respondents were unwilling to posit a cost of allowances under a hyporhetical C&T program. 
However, some respondents are modeling their C02 reduction strategies assuming a range of costs, from a 
minimum of $.S/ton of C02 emissions equivalent to roughly $S/MWH, to in excess of $50/ton. Other respondents 
cited studies suggesting the cost of power could more than double for the average utility. 

d 

Springfield, 111. 
Last November, Springfield, 111.'~ City Water, Light & Power (CWLP; 'A+') entered into a n  innovative agreement 
that enabled it to add generation to meet load growth, reduce C 0 2  emissions, and better position itself to meet 
potential regulation. The agreement also gained buy-in from the Sierra Club, whose opposition had threatened to 
cause serious delays and result in rapidly escalating construction costs. 

The agreement with the Sierra Club enabled CWLP to begin constructing a 200 MW subcritical pulverized coal unit 
that would operate on high sulfur Illinois coal on a brown field site, a restricted use or development site, under a 
tradi tianal engineering procurement and construction contract. 

Under the settlement, the city agreed to: 

* Lower COZ emissions by purchasing 120 MW of wind capacity and retire inefficient Lakeside units (76 MW); 
0 Set aside $4.80 per ton of C 0 2  emissions associated with wholesale rransactions (roughly $6 million to $8 

niillion per year) in a special fund to finance customer efficiency programs and offset some costs of the wind 
energy; and 
Increase efficiency on Dallman unirs 1-3, thereby reducing greenhouse gas and other emissions. 

The settlement requires the city to lower its carbon dioxide emissions to 7% below 1990 carbon dioxide emission 
levels by Dec. 31,  2012. Because of the agreement, CWLP estimates that its composite operating profile will 
eventually come close to meeting standards set in the Kyoto Protocol. Furthermore, CWLP officials estimate that the 
sertlement cost the utility $23.6 million, but enabled it avoid $137 million in costs it would have incurred had the 
Dallman 4 project faced a delay of a year or more. 

Springfield's settlement may spur other utilities to look into such agreements. In March 2007, Kansas City Power 
and Light (KCP&l.), an investor-owned electric utility serving customers in Kansas and Missouri, enrered a similar 
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