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Northwest Power & Conservation Council

BIENNIAL REVIEW OF THE COST OF WIND POWER
July 13, 2006

The Northwest Power and Conservation Council, in its 5th Power Plan estimated the levelized cost of new utility-scale windpower to range from $42 to $53/MWh
.  The assumptions upon which these costs are based, developed with the assistance of an advisory group comprised of industry and utility representatives, are shown in the following table
.  The assumptions date from 2002, a time of moderate wind development activity and were thought to be representative of equilibrium market conditions, suitable for the long-term nature of the Council’s Plan.  Conditions through late 2004, when the 5th Plan was adopted, did not appear to deviate significantly from these assumptions.

	
	Year 2000 (2006) dollars

	Project Size (MW) 
	100

	Capital ($/kW)
	$1010 ($1160)

	Fixed O&M ($/kW/yr)
	$20
 ($23)

	Variable O&M ($/MWh)
	$1 ($1.15)

	Capacity Factor (%)
	28 - 30%


	Shaping & Integration ($/MWh)
	$4.55 - $9.75 ($5.23 - $11.20

	Wheeling ($/kW/yr)
	$20 ($23)

	Transmission Losses
	1.9%

	Project life
	20 years

	Learning effects (on real cost)
	-2.2 %/yr


The cost of new wind projects has risen substantially in real terms over the past two years.  Bids for shaped and delivered energy from projects entering service in 2006 or 2007 range from about $45 to over $100/MWh.  The principal element leading to the increase in delivered energy cost is an average real increase in project construction cost of about 40 to 50% over the assumption of the 5th Plan.  Offsetting this cost increase has been an improvement in energy capture and conversion efficiency of about 7%.

Factors contributing to recent cost increases

Factors at play include the following:

Weakening dollar:  Major components of many of the wind turbine generators used in U.S. wind farms are manufactured overseas.  A weakening U.S. dollar has increased the cost of these machines.  For example, the value of the Euro against the dollar has increased from $0.98 in July 2002 to $1.21 in March 2006.  

Increased commodity and energy costs: Commodities used in the manufacture and installation of wind turbines and ancillary equipment, including cement, copper, steel and resin (for blades) have increased in cost in recent years.  Drivers have included general economic recovery, disaster recovery and increased demand from developing Asian economies.  NYMEX copper increased from $0.72/lb in July 2002 to $2.32/lb in March 2006.  Rebar has increased about 45% over the same period.  Structural concrete is forecast to increase to about $580/cy in 2006, up 50% from 2002.  Likewise, the cost of energy needed to fabricate, transport and erect wind turbine generators and related components has also increased.  The average U.S. retail price of No. 2 diesel has increased from $0.85/gallon in July 2002 to $2.07/gallon in March 2006.  Some believe that commodity prices are leveling off as new supply is developed or demand weakening.  Copper futures, for example are declining.

Market demand for windpower:  High natural gas costs, pending expiration of the federal production tax credit at the end of 2007, adoption of state renewable portfolio standards and increasing utility recognition of the risk of future CO2 control costs have increased demand for new windpower.  Increased demand has created shortages of turbines, specialized transportation and erection equipment, and experienced construction workers and operations and maintenance personnel.  The buyer’s market may have encouraged increased profit taking where possible among players in an industry that has experienced many lean years, though margins are said to remain thin.  Turbines are generally not available from established vendors through 2007, last year of the current PTC extension, but are available for 2008 delivery.

Financing:  Changes in the structure and terms of project financing have occurred, motivated by a maturing industry, the federal production tax credit and accelerated depreciation rates.  Financing trends include (1) increasing investor-owned utility ownership of projects; (2) lower debt fractions including unlevered (pure equity) financing for non-utility projects; (3) lower equity return among investors in non-utility projects and (4) emergence of complex financial structures for the purpose of transferring PTC and accelerated depreciation tax benefits to third party investors able to use these benefits.

Performance improvements: Increases in swept area and hub heights, improved reliability and improved project and turbine siting have lead to improvement in turbine performance.  Though not a completely reliable indicator of improved performance, the energy capture and conversion efficiency of recent and proposed wind projects appear to be about 7 percent above the 5th Plan base assumption.  In absolute terms, the typical capacity factor of a project located in eastern Washington or Oregon has improved from 30% to about 32%.  The current generation of terrestrial utility-scale machines is approaching transportation and erection size and weight limits for prefabricated nacelles, blades and tower sections.  This may reduce the historical rate of performance improvement.

Project size:  Increasing project size has produced economics of procurement, construction and operation.  Average project size in the Northwest increased from about 20 MW for projects constructed from 1997 to 2000 to over 175 MW for projects currently under construction.  Total project size continues to increase with the latest announced Northwest project being 750 MW.  This and other very large projects are likely to be developed in phases, however.

Other cost elements:  Non-capital cost elements including operating and maintenance, wheeling and shaping costs appear to have remained fairly constant.   A constrained supply of ancillary services for project integration may lead to future increases in the cost of integration.

Analysis of current capital costs

The plot of wind project capital costs shown below was prepared using a combination of announced capital costs of utility-scale projects completed or under construction from 1997 through 2005, “back-calculated” capital costs from recent bids and information regarding current turbine and full project costs. The back calculations were performed under the assumption that the primary factors leading to recent cost increases have been capital costs, using financial assumptions generally representing current practice.   Capacity factors were assumed to average 32%.

The capital costs shown in the figure are all-in project costs excluding financing, debt reserve and other transaction costs.  Two data series are shown.  The pale “Full series” series includes all sources available for this estimate.  The darker “higher confidence” series is limited to data points thought to be more reliable or more representative of current and near-term conditions (for example, costs based on the upper 50% of bid results were omitted under the assumption that these projects are unlikely to be selected for development.  Likewise older and small projects were omitted).  The trend line is derived from the higher confidence series.
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The resulting plot shows the decline in wind project capital costs through 2003.   The subsequent increase in capital costs under the influence of the factors described above is clearly evident.  The 2006 costs have an unweighted average of $1485/kW and a moderaely wide range of less than $1300 to over $1700/kW.  Larger project size, larger (multi-project) turbine orders and transportation and construction equipment reservations well in advance of need are factors leading to lower cost projects, whereas smaller projects, per-project turbine orders and less-efficient construction management will lead to higher costs.     

Proposed assumptions

The assumptions shown in the following table are proposed for purposes of characterizing typical near-term utility-scale projects.  Average project size is assumed to have increased to 150 MW, based on recent Northwest projects.  Overnight capital costs, including project development, owner’s and typical transmission interconnection costs, range from about $1100 to $1900/kW and are assumed to average $1500/kW.  Fixed and variable O&M costs remain at the levels adopted in the 5th Plan.  The typical capacity factor of a project located in the inland Northwest, based on energy to the point of interconnection is assumed to have increased to 32%.  Wheeling and integration costs, wheeling losses and project life are unchanged from 5th Plan estimates.

	
	Year 2006 dollars

	Project Size (MW) 
	150

	Capital ($/kW)
	$1300 - 1700 

	Fixed O&M ($/kW/yr)
	$20

	Variable O&M ($/MWh)
	$1.00

	Capacity Factor (%)
	32% (Eastern WA or OR)

	Shaping & Integration ($/MWh)
	$4.50 - $10.00 ($4.50 in near-term)

	Wheeling ($/kW/yr)
	$20

	Transmission Losses
	1.9%

	Project life
	20 years

	Learning effects (on real cost)
	None for near-term


Changes in financing and interest rates suggest that assumptions regarding certain financing assumptions should be changed as well.  11% appears to be a more representative IOU return than the 12% used previously.  The increasing availability of capital seeking PTC and accelerated depreciation tax benefits has lowered the post-tax equity returns for non-utility investors to about 8.5%.  Non-utility debt levels have declined to 40% (or less) because of the amount of equity needed to fully secure the federal tax benefits of project ownership.

These assumptions yield a levelized energy costs for near-term projects of $72 to $98/MWh (fully shaped and delivered to the load-serving utility).  Larger projects at better sites with more experienced developers will tend toward the lower portion of this range.  The cost of projects actually developed will likely be in the lower portion of this range because the more favorable proposals will be the ones selected for development in the near-term.

The proposed assumptions are currently intended for use in near-term analyses and do not constitute revisions to the 5th Plan.  They will be considered in the biennial review of the plan.  

� 2006 dollars, 2005 service, shaped and delivered, inclusive of the federal production tax credit for private financing.


� Costs are expressed in year 2000 dollars in the 5th Power Plan.  Values in parenthesis are the year 2006 dollar equivalents to facilitate comparison to current market conditions. 


� Excluding property tax and insurance.


� Eastern Washington, Oregon and Idaho sites.  MT - 36%.
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Summary

		

		SUMMARY

		2-Jun-06

		Project		Capacity		Capital ($/kW)		Status		Service		Planned Service		Cost Announced		Bid Year		Service Year		Capital Cost (2006$/kW)		Capital Cost (2006$/kW)		Note						Year		GDPI								D. Caparelli numbers:

		Vansycle Ridge Wind Farm		25		$1,396		In-service		Nov-98				Dec-98		1998		1998		$1,663		$1,663								1997		95.4

		Foote Creek Rim  I		41		$1,498		In-service		Apr-99						1998		1999		$1,784		$1,784								1998		96.5								Turbines, landed:  $1000 - 1050/kW

		Peetz Table		30		$1,000		In-service		Oct-01						2000		2001		$1,149		$1,149								1999		97.9								Inland transportation: 10% of turbine cost.

		Stateline 1		263		$1,132		In-service		Dec-01				Nov-00		2000		2001		$1,302		$1,302								2000		100.0								Balance of plant: 18 - 25%

		Nine Canyon		48		$1,469		In-service		Sep-02				Nov-01		2001		2002		$1,649		$1,649								2001		102.4								Development: 50 - 100/kW

		McBride Lake		75		$853		In-service		Jul-03						2002		2003		$941		$941								2002		104.2

		New Mexico Wind Energy Center		204		$980		In-service		Sep-03				Nov-02		2002		2003		$1,082		$1,082								2003		106.3										Low		High

		Colorado Green		162		$988		In-service		Jun-05				Q3 2002		2002		2005		$1,090		$1,090								2004		109.1								Development		50		100

		Montana Wind Harness (2 Sites)		98		$1,000		Planned				2003		Apr-02		2002		2003		$1,103		$1,103								2005		112.1								WTG		1000		1050

		Montana Wind Harness (Cutbank)		52		$1,000		Planned				2003		Apr-02		2002		2003		$1,103		$1,103								2006		114.9								Inland Transportation		100		105

		Nevada Test Site		85		$1,176		Planned						May-02		2002				$1,298		$1,298																		BOP		280		294

		Summerview		68		$1,053		In-service		May-05				Dec-03		2003		2005		$1,139		$1,139																		Total		1430		1549

		Table Mountain		90		$1,111		Planned						May-02		2003				$1,201		$1,201

		Magrath		30		$1,167		In-service		Sep-04				Jul-03		2003		2004		$1,262		$1,262

		OET 2003										2004				2003		2004						Busbar (higher confidence)

		Kumeyaay		50		$1,020		In-service		Dec-05						2004		2005		$1,075		$1,075

		Cotterel Mountain		122		$1,152		Planned						Aug-04		2004				$1,214		$1,214

		Adams County Ph I		71		$1,135		Permitting						May-05		2005				$1,163		$1,163

		Hopkins Ridge		150		$1,267		In-service		Dec-05				Mar-05		2005		2005		$1,299		$1,299

		Signal Hill		69		$1,304								Mar-05		2005				$1,337		$1,337

		Cedar Creek		300		$1,333		Proposed						Dec-05		2005				$1,367		$1,367

		Elida		120		$1,333		Construction						Dec-05		2005		2006		$1,367		$1,367

		Pine Tree		120		$1,350		Planned						2005		2005				$1,384		$1,384

		Shiloh		150		$1,567		Planned						May-05		2005				$1,606		$1,606

		Wild Horse		229		$1,659		Construction				2006		Oct-05		2005		2006		$1,701		$1,701

		Taber		80		$1,535		Construction				2006		Feb-06		2005		2006		$1,573		$1,573

		Chin Chute		30		$1,650		Permitted						Aug 2005		2005				$1,691		$1,691

		OET 2005										2005				2005		2005						Busbar (higher confidence)

		PAC Bid-1 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-2 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-3 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-4 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-5 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-6 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-7 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-8 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-9 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-10 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-11 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-12 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-13 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-14 S&D														2006		2007						Ave of IOU & IPP

		PAC Bid-15 S&D														2006		2007						Ave of IOU & IPP

		OET 2006														2006		2007						Busbar (higher confidence)

		PSE 2006 PPA "Low"														2006		2007						Ave of IOU & IPP

		PSE 2006 PPA "High"														2006		2007						Ave of IOU & IPP

		PSE 2006 PPA "Ave"														2006		2007						Ave of IOU & IPP

		PSE 2006 PPA "Min"														2006		2007						Ave of IOU & IPP

		PSE 2006 PPA "Max"														2006		2007						Ave of IOU & IPP

		Emerald - High														2006		2007						Higher confidence

		Emerald - Low														2006		2007						Higher confidence

		Gamesa-Shell														2006		2007				$1,621		High confidence

		GE - Airtricity														2006		2008				$1,627		High confidence

		Suzlon Mid-Range														2006		2007				$1,453		High confidence

		Suzlon - Reardon														2006		2007				$1,732		High confidence

		BEF														2006		2007				$1,400		High confidence

		PSE IRP														2006		2008				$1,993		6/1/06

		Meridian Specs														2006		2007				$1,615		High confidence

		Higher -confidence values

		Peetz Table																2001				$1,149

		Stateline 1														2000		2001				$1,302

		Nine Canyon										2001		2002								$1,649		Removed as significant outlier

		McBride Lake																2003				$941

		New Mexico Wind Energy Center														2002		2003				$1,082

		OET 2003														2003		2004				$1,542

		Magrath														2003		2004				$1,262

		OET 2005														2005		2005				$992

		Colorado Green														2002		2005				$1,090

		Summerview														2003		2005				$1,139

		Kumeyaay																2005				$1,075

		Hopkins Ridge														2005		2005				$1,299

		Elida														2005		2006				$1,367

		Wild Horse														2005		2006				$1,701

		Taber														2005		2006				$1,573

		PAC Average														2006		2007				$1,410

		PSE Average BB Bid														2006		2007				$1,380

		OET 2006														2006		2007				$1,272

		Emerald - High																				$1,268		Removed - no compensating value

		Emerald - Low																				$935		Removed as significant outlier

		Gamesa-Shell														2006		2007				$1,621

		Suzlon Mid-Range														2006		2007				$1,453

		Suzlon - Reardon														2006		2007				$1,732

		BEF														2006		2007				$1,400

		Meridian Specs														2006		2007				$1,615

		GE - Airtricity														2006		2008				$1,627
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JKRecords

		

		CAPITAL COSTS FROM J. KING'S RECORDS

		2-Jun-06

		Project		Capacity		Capital ($/kW)		Status		Service		Planned Service		Cost Announced		Assumed Price Yr		Capital Cost (2006$/kW)		Proj >= 25MW		Note						Year		GDPI

		Cowley Ridge (Pintcher Creek)		19		$465		In-service		Oct-01				May-99		1999		$546				<25 MW						1997		95.4

		Ponnequin		11		$631		In-service		1998						1997		$760				<25 MW						1998		96.5

		McBride Lake		75		$853		In-service		Jul-03						2002		$941		$941								1999		97.9

		Kumeyaay		50		$1,020		In-service		Dec-05						2004		$1,075		$1,075								2000		100.0

		New Mexico Wind Energy Center		204		$980		In-service		Sep-03				Nov-02		2002		$1,082		$1,082								2001		102.4

		Colorado Green		162		$988		In-service		Jun-05				Q3 2002		2002		$1,090		$1,090								2002		104.2

		Montana Wind Harness (2 Sites)		98		$1,000		Planned				2003		Apr-02		2002		$1,103		$1,103								2003		106.3

		Montana Wind Harness (Cutbank)		52		$1,000		Planned				2003		Apr-02		2002		$1,103		$1,103								2004		109.1

		Summerview		68		$1,053		In-service		May-05				Dec-03		2003		$1,139		$1,139								2005		112.1

		Peetz Table		30		$1,000		In-service		Oct-01						2000		$1,149		$1,149								2006		114.9

		Adams County Ph I		71		$1,135		Permitting						May-05		2005		$1,163		$1,163

		ARPA		3		$1,100		Planned						Q2 2003		2003		$1,189				<25 MW

		Table Mountain		90		$1,111		Planned						May-02		2003		$1,201		$1,201

		Cotterel Mountain		122		$1,152		Planned						Aug-04		2004		$1,214		$1,214

		Hopkins Ridge		150		$1,267		In-service		Dec-05				Mar-05		2005		$1,299		$1,299

		Magrath		30		$1,167		In-service		Sep-04				Jul-03		2003		$1,262		$1,262

		Nevada Test Site		85		$1,176		Planned						May-02		2002		$1,298		$1,298

		Stateline 1		263		$1,132		In-service		Dec-01				Nov-00		2000		$1,302		$1,302

		Signal Hill		69		$1,304								Mar-05		2005		$1,337		$1,337

		Cedar Creek		300		$1,333		Proposed						Dec-05		2005		$1,367		$1,367

		Elida		120		$1,333		Construction						Dec-05		2005		$1,367		$1,367

		Pine Tree		120		$1,350		Planned						2005		2005		$1,384		$1,384

		Shiloh		150		$1,567		Planned						May-05		2005		$1,606		$1,606

		Nine Canyon		48		$1,469		In-service		Sep-02				Nov-01		2001		$1,649		$1,649

		Vansycle Ridge Wind Farm		25		$1,396		In-service		Nov-98				Dec-98		1998		$1,663		$1,663

		Wild Horse		229		$1,659		Construction				2006		Oct-05		2005		$1,701		$1,701

		Taber		80		$1,535		Construction				2006		Feb-06		2005		$1,573		$1,573

		Mountain View I & II		67		$1,539		In-service		Apr-01						2000		$1,769				Value from 2003 sale

		Foote Creek Rim  I		41		$1,498		In-service		Apr-99						1998		$1,784		$1,784

		Chin Chute		30		$1,650		Permitted						Aug 2005		2005		$1,691		$1,691

		Solano (Montezuma Hills) Ph I Completion		10		$2,000		In-service		Apr-03						2002		$2,206				<25 MW



Planned or actual

Estimated overnight capital cost

Service Year

2006$/kW

Wind power project capital costs

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

Assumed.

Jeff King:
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Jeff King:
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Jeff King:
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Jeff King:
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Jeff King:
Assumed

Jeff King:
Assumed

Trendline in 2006: $1460
Average of 2006 high confidence:  $1450
R2 = 0.28

Trendline in 2006: $
Average of 2007 high confidence:  $1485
R2 = 0.38
Range of 2007 high confidence $1272 - $1732

Trendline in 2006: $1475
Average of 2007 high confidence:  $1430
R2 = 0.42
Range of 2007 high confidence $1068 - $1732
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		WIND

																																ROE (nominal %/yr)		Debt (nominal, %/yr)		Debt Fraction (%)		Debt Period		Discount Rate (Nominal) (%)		PTC

						Assumptions:										Price Indices														CA PAC		11.93%		6.02%		50%		n/av

						Use 2008 (BOY) service in MICROFIN (EOY 2007)										2000		100												CA IPP		14.98%		6.71%		40%		n/av

						Adjust 5th Plan Capital and CF to arrive at net delivered levelized cost.										2003		106.3												5th Pln IOU		11.00%		7.30%		50%		20		7.7%		Y

						No REC credit										2005		112.1												5th Pln IPP		15.00%		7.80%		60%		20		8.8%		Y

						PTC included.										2006		114.9												5th Pln COU		--		4.90%		100%		20		4.9%		Y (Full REPI)

						Overnight capital from 5th Plan								$1,010																Degernes IOU		11.00%		6.30%		n/av		n/av

																														Degernes IPP		15.00%		7.90%		n/av		n/av

																														Don Bain IPP		8.50%		n/av		30%		10						Debt is low because of amount of equity reqd to take advantage of PTC.

																														IOU (6/1/2006)		12.00%		6.30%		50%		20		8.8%		Y

																														IPP (6/1/2006)		15.00%		7.90%		60%		15		4.9%		Y

																														IPP (7/6/06)		13.40%		7.30%		40%		15		9.8%		N (Incl in net return)		Meridian Structure 3 - PPA debt, rounded; "Equity" is Sponsor + Tax Investor, rounded".  Return on equity is after tax.

																														COU (7/6/06)		--		4.90%		100%		20		4.9%		Y (50% REPI)

																														IOU (7/13/2006)		11.00%		6.30%		50%		20		ATCOC		Y

																														IPP (7/13/2006)		13.00%		7.30%		40%		15		ATCOC		Y		Meridian Structure 3 - PPA debt, rounded; "Equity" is Sponsor + Tax Investor, rounded".  Return on equity is after tax.

																														COU (7/13/06)		--		4.90%		100%		20		COC		Y (50% REPI)

																IOU Financing						IPP Financing						Ave cap		Other Assumptions (reported values in blue) 2000$

		Case		Date		CF		Levelized $/MWh		Year $		Service		Note		Implied 2006 Cap/FOM Price Index		Implied Overnight Capital (2000$/kW)		Implied Overnight Capital (2006$/kW)		Implied 2006 Cap/FOM Price Index		Implied Base Capital (2000$/kW)		Implied Overnight Capital (2006$/kW)		Ave Implied Overnight Capital (2006$/kW)		Prop Tax (%/yr)		Ins (%/yr)		Base FXOM ($/kW/yr)		VROM		Transmission ($/kW/yr)		Shaping ($/MWh)		CF		Transmission Loss (%)		PTC ($/MWh)

		5th Plan		2004		30%										0.815		$823		$946		0.815		$823		$946		$946		1.4%		0.25%		$20 + esc adj		$1.00		$20.00		$4.55		30%		1.9%		$17.00

		PAC Bid-4 Shaped, delivered to system		2006		35%		$60.89		2006		EOY 2007				1.149		$1,160		$1,333		1.074		$1,085		$1,246		$1,290		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-1 Shaped, delivery to system		2006		35%		$62.16		2006		EOY 2007				1.173		$1,185		$1,361		1.097		$1,108		$1,273		$1,317		1.4%		0.25%		$20.00		$1.00		2000.0%		$4.55		35%		1.9%		$17.00

		PAC Bid-7 Shaped, delivered to system		2006		33%		$65.24		2006		EOY 2007				1.156		$1,168		$1,342		1.080		$1,091		$1,253		$1,297		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-2 Shaped, delivered to system		2006		33%		$68.07		2006		EOY 2007				1.207		$1,219		$1,401		1.127		$1,138		$1,308		$1,354		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-3 Shaped, delivered to system		2006		36%		$68.22		2006		EOY 2007				1.330		$1,343		$1,543		1.241		$1,253		$1,440		$1,492		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-10 Shaped, delivered to system		2006		32%		$69.49		2006		EOY 2007				1.192		$1,204		$1,383		1.113		$1,124		$1,292		$1,337		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-13 Shaped, delivered to system		2006		31%		$70.91		2006		EOY 2007				1.027		$1,037		$1,192		1.097		$1,108		$1,273		$1,232		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-6 Shaped, delivered to system		2006		31%		$72.26		2006		EOY 2007				1.182		$1,194		$1,372		1.103		$1,114		$1,280		$1,326		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-12 Shaped, delivered to system		2006		32%		$73.60		2006		EOY 2007				1.265		$1,278		$1,468		1.180		$1,192		$1,369		$1,419		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-9 Shaped, delivered to system		2006		32%		$73.96		2006		EOY 2007				1.271		$1,284		$1,475		1.185		$1,197		$1,375		$1,425		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-5 Shaped, delivered to system		2006		34%		$74.21		2006		EOY 2007				1.361		$1,375		$1,579		1.269		$1,282		$1,473		$1,526		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-15 Shaped, delivered to system		2006		32%		$75.17		2006		EOY 2007				1.292		$1,305		$1,499		1.205		$1,217		$1,398		$1,449		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-8 Shaped, delivered to system		2006		32%		$79.29		2006		EOY 2007				1.364		$1,378		$1,583		1.271		$1,284		$1,475		$1,529		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-14 Shaped, delivered to system		2006		31%		$79.99		2006		EOY 2007				1.330		$1,343		$1,543		1.239		$1,251		$1,438		$1,491		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-11 Shaped, delivered to system		2006		30%		$92.41		2006		EOY 2007				1.486		$1,501		$1,724		1.382		$1,396		$1,604		$1,664		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Average		2006		33%		$72.39																				$1,410

		EPRI 2005 (Assm shaped, no wheeling)		2005		29%		$80.11		2006		EOY 2006		Specker (March 2006) Prep Aug 2005		1.423		$1,437		$1,651		1.162		$1,174		$1,348		$1,500		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		32%		n/a		$17.00

		PSE 2006 RFP Low S&D		2006		33%		$77.00		2006		EOY 2007		C. Phillips presentation				$0		$0				$0		$0		$0		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PSE 2006 RFP High S&D		2006		33%		$106.00		2006		EOY 2007		C. Phillips presentation				$0		$0				$0		$0		$0		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PSE 2006 RFP "Ave" - Busbar		2006		n/av		$55.00		2006		EOY 2007		C. Bevil 5/24/06		1.230		$1,242		$1,427		1.148		$1,159		$1,332		$1,380		1.4%		0.25%		$20.00		$1.00		n/a		n/a		33%		n/a		$17.00

		PSE 2006 RFP "Min" - Busbar		2006		n/av		$39.20		2006		EOY 2007		C. Bevil 5/24/06				$0		$0				$0		$0		$0		1.4%		0.25%		$20.00		$1.00		n/a		n/a		33%		n/a		$17.00

		PSE 2006 RFP "Max" - Busbar		2006		n/av		$65.15		2006		EOY 2007		C. Bevil 5/24/06				$0		$0				$0		$0		$0		1.4%		0.25%		$20.00		$1.00		n/a		n/a		33%		n/a		$17.00

		OET 2006 - S&D		2006		n/av		$65.80		2006		EOY 2006		Mid-Gorge, assm 32% CF		1.133		$1,144		$1,315		1.059		$1,070		$1,229		$1,272		1.4%		0.25%		$20.00		$1.00		$15.79		$5.74		32%		1.9%		$17.00

		OET 2005 - S&D		2005		n/av		$60.89		2006		EOY 2005		Mid-Gorge, assm 30% CF		0.937		$946		$1,087		0.855		$864		$992		$1,040		1.4%		0.25%		$20.00		$1.00		$10.58		$8.65		30%		1.7%		$17.00

		OET 2003 - S&D		2003		34%		$63.63		2006		EOY 2003		Combine Hills - IPP				$0		$0		1.329		$1,342		$1,542				1.4%		0.25%		$20.00		$1.00		$9.84		$4.91		34%		3.6%		$17.00

		Emerald - Low BB		2006		n/av		$46.00		2006		EOY 2007		Assume Meridian 5 Fin				$0		$0		0.806		$814		$935				0.0%		0.25%		$20.00		$1.00		$0.00		$0.00		32%		0.0%		$17.00

		Emerald - High BB		2006		n/av		$61.00		2006		EOY 2007		Assume Meridian 5 Fin				$0		$0		1.093		$1,104		$1,268				0.0%		0.25%		$20.00		$1.00		$0.00		$0.00		32%		0.0%		$17.00



Jeff King:
Projects less than 25 MW eliminated; projects with external subsidy or obsolete equipment removed.

Jeff King:
Wtd  2% preferred @ 6.53% and 48% common @ 12.15%.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Jeff King:
No PTC.  Assume shaped but not delivered.

Jeff King:
Reported value was $76/MWh in 2004$ for current technology.

Jeff King:
2005 technology.

Inclusive of PTC.  Average return over 20-yr project life.

Jeff King:
Weighted ATCOC for consistency w/IOU.  Meridian is 10%.

Jeff King:
Excluding PTC effects

Jeff King:
Excluding PTC effects

Equivalent to 8.5% post-PTC return using MICROFIN PTC function. (PTC function creates cash flow needing to be offset by higher retrun).
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		WIND

																																ROE (nominal %/yr)		Debt (nominal, %/yr)		Debt Fraction (%)		Debt Period		Discount Rate (Nominal) (%)		PTC

						Assumptions:										Price Indices														CA PAC		11.93%		6.02%		50%		n/av

						Use 2008 (BOY) service in MICROFIN (EOY 2007)										2000		100												CA IPP		14.98%		6.71%		40%		n/av

						Adjust 5th Plan Capital and CF to arrive at net delivered levelized cost.										2003		106.3												5th Pln IOU		11.00%		7.30%		50%		20		7.7%		Y

						No REC credit										2005		112.1												5th Pln IPP		15.00%		7.80%		60%		20		8.8%		Y

						PTC included.										2006		114.9												5th Pln COU		--		4.90%		100%		20		4.9%		Y (Full REPI)

						Overnight capital from 5th Plan								$1,010																Degernes IOU		11.00%		6.30%		n/av		n/av

																														Degernes IPP		15.00%		7.90%		n/av		n/av

																														Don Bain IPP		8.50%		n/av		30%		10						Debt is low because of amount of equity reqd to take advantage of PTC.

																														IOU (6/1/2006)		12.00%		6.30%		50%		20		8.8%		Y

																														IPP (6/1/2006)		15.00%		7.90%		60%		15		4.9%		Y

																														IPP (7/6/06)		13.40%		7.30%		40%		15		9.8%		N (Incl in net return)		Meridian Structure 3 - PPA debt, rounded; "Equity" is Sponsor + Tax Investor, rounded".  Return on equity is after tax.

																														COU (7/6/06)		--		4.90%		100%		20		4.9%		Y (50% REPI)

																IOU Financing						IPP Financing						Ave cap		Other Assumptions (reported values in blue) 2000$

		Case		Date		CF		Levelized $/MWh		Year $		Service		Note		Implied 2006 Cap/FOM Price Index		Implied Overnight Capital (2000$/kW)		Implied Overnight Capital (2006$/kW)		Implied 2006 Cap/FOM Price Index		Implied Base Capital (2000$/kW)		Implied Overnight Capital (2006$/kW)		Ave Implied Overnight Capital (2006$/kW)		Prop Tax (%/yr)		Ins (%/yr)		Base FXOM ($/kW/yr)		VROM		Wheeling ($/kW/yr)		Shaping ($/MWh)		CF		Wheeling Loss (%)		PTC ($/MWh)

		5th Plan		2004		30%										0.815		$823		$946		0.815		$823		$946		$946		1.4%		0.25%		$20 + esc adj		$1.00		$20.00		$4.55		30%		1.9%		$17.00

		PAC Bid-1 S&D		2006		35%		$62.16		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.863		$872		$1,002		$501		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-2 S&D		2006		33%		$68.07		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.906		$915		$1,051		$526		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PAC Bid-3 S&D		2006		36%		$68.22		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		1.003		$1,013		$1,164		$582		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		36%		1.9%		$17.00

		PAC Bid-4 S&D		2006		35%		$60.89		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.840		$848		$975		$487		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		35%		1.9%		$17.00

		PAC Bid-5 S&D		2006		34%		$74.21		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		1.044		$1,054		$1,212		$606		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		34%		1.9%		$17.00

		PAC Bid-6 S&D		2006		31%		$72.26		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.909		$918		$1,055		$527		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		31%		1.9%		$17.00

		PAC Bid-7 S&D		2006		33%		$65.24		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.858		$867		$996		$498		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PAC Bid-8 S&D		2006		32%		$79.29		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		1.057		$1,068		$1,227		$613		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		32%		1.9%		$17.00

		PAC Bid-9 S&D		2006		32%		$73.96		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.971		$981		$1,127		$563		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		32%		1.9%		$17.00

		PAC Bid-10 S&D		2006		32%		$69.49		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.898		$907		$1,042		$521		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		32%		1.9%		$17.00

		PAC Bid-11 S&D		2006		30%		$92.41		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		1.180		$1,192		$1,369		$685		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		30%		1.9%		$17.00

		PAC Bid-12 S&D		2006		32%		$73.60		2006		EOY 2007		Used IPP ROE incl of PTC				$0		$0		0.965		$975		$1,120		$560		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		32%		1.9%		$17.00

		PAC Bid-13 S&D		2006		31%		$70.91		2006		EOY 2007		Used IPP ROE incl of PTC		1.131		$1,142		$1,313		0.888		$897		$1,031		$1,172		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		31%		1.9%		$17.00

		PAC Bid-14 S&D		2006		31%		$79.99		2006		EOY 2007		Used IPP ROE incl of PTC		1.279		$1,292		$1,484		1.031		$1,041		$1,196		$1,340		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		31%		1.9%		$17.00

		PAC Bid-15 S&D		2006		32%		$75.17		2006		EOY 2007		Used IPP ROE incl of PTC		1.243		$1,255		$1,442		0.991		$1,001		$1,150		$1,296		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		32%		1.9%		$17.00

		PAC Average (S&D)		2006		33%		$72.39								1.218		$246		$283		0.960		$970		$1,114		$698

		PAC Bid-4 Shaped, delivered to system		2006		35%		$60.89		2006		EOY 2007		Used IPP ROE incl of PTC		1.267		$1,280		$1,470		0.996		$1,006		$1,156		$1,313		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-1 Shaped, delivery to system		2006		35%		$62.16		2006		EOY 2007		Used IPP ROE incl of PTC		1.290		$1,303		$1,497		1.019		$1,029		$1,183		$1,340		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-7 Shaped, delivered to system		2006		33%		$65.24		2006		EOY 2007		Used IPP ROE incl of PTC		1.273		$1,286		$1,477		1.014		$1,024		$1,177		$1,327		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-2 Shaped, delivered to system		2006		33%		$68.07		2006		EOY 2007		Used IPP ROE incl of PTC		1.323		$1,336		$1,535		1.062		$1,073		$1,232		$1,384		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-3 Shaped, delivered to system		2006		36%		$68.22		2006		EOY 2007		Used IPP ROE incl of PTC		1.440		$1,454		$1,671		1.159		$1,171		$1,345		$1,508		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-10 Shaped, delivered to system		2006		32%		$69.49		2006		EOY 2007		Used IPP ROE incl of PTC		1.308		$1,321		$1,518		1.054		$1,065		$1,223		$1,371		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-13 Shaped, delivered to system		2006		31%		$70.91		2006		EOY 2007		Used IPP ROE incl of PTC		1.292		$1,305		$1,499		1.044		$1,054		$1,212		$1,355		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-6 Shaped, delivered to system		2006		31%		$72.26		2006		EOY 2007		Used IPP ROE incl of PTC		1.314		$1,327		$1,525		1.065		$1,076		$1,236		$1,380		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-12 Shaped, delivered to system		2006		32%		$73.60		2006		EOY 2007		Used IPP ROE incl of PTC		1.378		$1,392		$1,599		1.120		$1,131		$1,300		$1,449		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-9 Shaped, delivered to system		2006		32%		$73.96		2006		EOY 2007		Used IPP ROE incl of PTC		1.384		$1,398		$1,606		1.126		$1,137		$1,307		$1,456		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-5 Shaped, delivered to system		2006		34%		$74.21		2006		EOY 2007		Used IPP ROE incl of PTC		1.470		$1,485		$1,706		1.199		$1,211		$1,391		$1,549		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-15 Shaped, delivered to system		2006		32%		$75.17		2006		EOY 2007		Used IPP ROE incl of PTC		1.404		$1,418		$1,629		1.146		$1,157		$1,330		$1,480		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-8 Shaped, delivered to system		2006		32%		$79.29		2006		EOY 2007		Used IPP ROE incl of PTC		1.473		$1,488		$1,709		1.212		$1,224		$1,407		$1,558		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-14 Shaped, delivered to system		2006		31%		$79.99		2006		EOY 2007		Used IPP ROE incl of PTC		1.440		$1,454		$1,671		1.186		$1,198		$1,376		$1,524		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Bid-11 Shaped, delivered to system		2006		30%		$92.41		2006		EOY 2007		Used IPP ROE incl of PTC		1.589		$1,605		$1,844		1.335		$1,348		$1,549		$1,697		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		35%		n/a		$17.00

		PAC Average Lowest 8 bids		2006		33%		$67.16																				$1,372

		EPRI 2005 (Assm shaped, no wheeling)		2005		29%		$80.11		2006		EOY 2006		Specker (March 2006) Prep Aug 2005		1.423		$1,437		$1,651		1.162		$1,174		$1,348		$1,500		1.4%		0.25%		$20.00		$1.00		n/a		$4.55		32%		n/a		$17.00

		PSE 2006 RFP Low S&D		2006		33%		$77.00		2006		EOY 2007		C. Phillips presentation		1.320		$1,333		$1,532		1.112		$1,123		$1,290		$1,411		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PSE 2006 RFP High S&D		2006		33%		$106.00		2006		EOY 2007		C. Phillips presentation		1.805		$1,823		$2,095		1.516		$1,531		$1,759		$1,927		1.4%		0.25%		$20.00		$1.00		$20.00		$4.55		33%		1.9%		$17.00

		PSE 2006 RFP "Ave" - Busbar		2006		32%		$55.00		2006		EOY 2007		C. Bevil 5/24/06		1.148		$1,159		$1,332		0.968		$978		$1,123		$1,228		1.4%		0.25%		$20.00		$1.00		n/a		n/a		32%		n/a		$17.00

		PSE 2006 RFP "Min" - Busbar		2006		36%		$39.20		2006		EOY 2007		C. Bevil 5/24/06		0.978		$988		$1,135		0.828		$836		$961		$1,048		1.4%		0.25%		$20.00		$1.00		n/a		n/a		36%		n/a		$17.00

		PSE 2006 RFP "Max" - Busbar		2006		28%		$65.15		2006		EOY 2007		C. Bevil 5/24/06		1.161		$1,173		$1,347		0.978		$988		$1,135		$1,241		1.4%		0.25%		$20.00		$1.00		n/a		n/a		28%		n/a		$17.00

		OET 2006 - Busbar		2006		n/av		$51.36		2006		EOY 2006		Mid-Gorge, assm 30% CF		1.003		$1,013		$1,164		0.837		$845		$971		$1,068		1.4%		0.25%		$20.00		$1.00		$0.00		$0.00		30%		0.0%		$17.00

		OET 2006 - S&D		2006		n/av		$65.80		2006		EOY 2006		Mid-Gorge, assm 30% CF		1.118		$1,129		$1,297		0.835		$843		$969		$1,133		1.4%		0.25%		$20.00		$1.00		$15.79		$5.74		30%		1.9%		$17.00

		OET 2005 - Busbar		2005		n/av		$45.75		2006		EOY 2005		Mid-Gorge, assm 30% CF		0.894		$903		$1,037		0.706		$713		$819		$928		1.4%		0.25%		$20.00		$1.00		$0.00		$0.00		30%		0.0%		$17.00

		OET 2005 - S&D		2005		n/av		$60.89		2006		EOY 2005		Mid-Gorge, assm 30% CF		0.889		$898		$1,032		0.702		$709		$815		$923		1.4%		0.25%		$20.00		$1.00		$10.58		$8.65		30%		1.7%		$17.00

		OET 2003 - Busbar		2003		34%		$51.05		2006		EOY 2003		Combine Hills - IPP				$0		$0		0.924		$933		$1,072				1.4%		0.25%		$20.00		$1.00		$0.00		$0.00		34%		0.0%		$17.00

		OET 2003 - S&D		2003		34%		$63.63		2006		EOY 2003		Combine Hills - IPP				$0		$0		0.958		$968		$1,112				1.4%		0.25%		$20.00		$1.00		$9.84		$4.91		34%		3.6%		$17.00

		Emerald - Low BB		2006		33%		$46.00		2006		EOY 2007		Meridian Structure 5 60/40 D/E				$0		$0		1.000		$1,010		$1,160				0.0%		0.25%		$20.00		$1.00		$0.00		$0.00		33%		0.0%		$17.00

		Emerald - High BB		2006		33%		$61.00		2006		EOY 2007		Meridian Structure 5 60/40 D/E				$0		$0		1.258		$1,271		$1,460				0.0%		0.25%		$20.00		$1.00		$0.00		$0.00		33%		0.0%		$17.00



Jeff King:
Wtd  2% preferred @ 6.53% and 48% common @ 12.15%.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Jeff King:
No PTC.  Assume shaped but not delivered.

Jeff King:
Reported value was $76/MWh in 2004$ for current technology.

Jeff King:
2005 technology.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Jeff King:
Use average of PAC bids in lieu of specific info from Puget.

Inclusive of PTC.  Average return over 20-yr project life.

Jeff King:
Weighted ATCOC for consistency w/IOU.  Meridian is 10%.



PAC

		

		PacifiCorp Wind

		Case		Date		CF		Levelized $/MWh		Year $

		PAC Bid-1		2006		35%		$62.16		2006

		PAC Bid-2		2006		33%		$68.07		2006

		PAC Bid-3		2006		36%		$68.22		2006

		PAC Bid-4		2006		35%		$60.89		2006

		PAC Bid-5		2006		34%		$74.21		2006

		PAC Bid-6		2006		31%		$72.26		2006

		PAC Bid-7		2006		33%		$65.24		2006

		PAC Bid-8		2006		32%		$79.29		2006

		PAC Bid-9		2006		32%		$73.96		2006

		PAC Bid-10		2006		32%		$69.49		2006

		PAC Bid-11		2006		30%		$92.41		2006

		PAC Bid-12		2006		32%		$73.60		2006

		PAC Bid-13		2006		31%		$70.91		2006

		PAC Bid-14		2006		31%		$79.99		2006

		PAC Bid-15		2006		32%		$75.17		2006

						Notes per phone conversation of 4/24:

								Proposals include:

								Dec 2007 service

								PTC included

								Site sales (to PAC)

								BOT to PAC

								20yr PPAs

								All are levelized values for a 20yr period.

								2006$

								About half delivered to PAC; remainder would require some wheeling (not included).

								Included:

								Land lease

								Firm transmission

								Interconnection costs

								Shaped to four load segments (cost based on forward prices)

								O&M (Rolling maintenance, turbine-by-turbine)

								Property & sales tax

								Extended warrenties

								Replacements to secure 20-year project life.

								Development costs

								All projects are ready to develop - turbines are available

								50 - 200 MW projects.

								Cost increases:

								Cost increases have occured for turbines, delivery, EPC (concrete, steel, grading & trenching).

								Delivery of turbines, blades & tower to site - $150 - 350,000.

								Driving factors include concrete, steel, labor (Katrina effects), limited availability of transportation and erection equipment.





PSE

		

				PSE Generic Wind Project Costs				2000$						Red added by JCK

				Size (MW)		150

				Development cost ($/kW)		79		$69

				Construction cost ($/kW)		1834		$1,596

				Fixed O&M ($/kW/yr)		32.75		$28.50

				Variable O&M ($/MWh)		2.40		$2.09						Chris L. Bevil

				Transmission Fixed ($/kW/yr)		25.50		$22.19						Energy Resources Project Manager

				Transmission Variable ($/MWh)		9.10		$7.92						Puget Sound Energy

				Project life (yrs)		20								10885 NE 4th St PSE-09N

				Capacity factor		32%								Bellevue WA 98004-5591

				Owner's cost		17		$14.51						T: 425.456.2757

				Total Overnight Cost		1930		$1,679						F: 425.456.2481

														E: chris.bevil@pse.com

																										Typical PSE 20-yr PPAs (busbar, nominal)								Constant 2006

								Range																		Adj		3%		CPI		Flat

				2006 RFP Wind PPAs		Avg		Max		Min																Esc (nom)		0.0%		2.5%		3.0%

				PPA Price ($/MWh)		55		63		46																Esc (real)		-2.4%		0.0%		0.5%

				Price Escalator (per year)		CPI		3%		flat																1		46.00		55.00		63.00

				Size (MW)		134		250		45																2		44.88		55.00		63.31

				Capacity Factor		32%		36%		28%																3		43.78		55.00		63.62

																										4		42.72		55.00		63.93

		Notes:																								5		41.67		55.00		64.24

		1		Costs are in 2006$																						6		40.66		55.00		64.55

		2		Financing is not included in construction costs																						7		39.67		55.00		64.87

		3		Owner's costs are not included in construction costs						(per 6/1/06 conversation)																8		38.70		55.00		65.18

		4		Transmission interconnection and upgrades costs are included in the construction costs																						9		37.75		55.00		65.50

		5		Property tax and insurance are not included in O&M costs																						10		36.83		55.00		65.82

		6		Transmisison integration is included in the transmission costs, but does not include shaping																						11		35.94		55.00		66.14

		7		PPA prices are from current RFP and prices are as quoted at the busbar																						12		35.06		55.00		66.46

		8		The PPA range line items are independent of each other, i.e. the $46 min price does not necessarily correlate to the 28% capacity factor																						13		34.20		55.00		66.79

																										14		33.37		55.00		67.11

																										15		32.56		55.00		67.44

				Phone conversation of 6/1/06																						16		31.76		55.00		67.77

				Generic costs represent Hopkins & Wild Horse experience modified by more credible 2006 RFP responses (quality project, permits, turbines).																						17		30.99		55.00		68.10

				PSE saw price increases between Hopkins & WH, and continued increases in RFP.																						18		30.23		55.00		68.43

				Transmission variable costs are for guaranteed delivery based on hour-ahead forecast.																						19		29.49		55.00		68.77

				Leading negotiations are with project on lower end of generic.																						20		28.77		55.00		69.10

				Construction costs are overnight (no AFUDC, financing or Owner's costs)

				Owner's costs - $2-3 MM.																						NPV		$363.77		$510.41		$604.61

																										Levelized		$39.20		$55.00		$65.15





Emerald

		

				Emerald

				First-year

				Assume 2006$

				Busbar

				Escalation basis		CPI		CPI

				Esc (nom)		2.5%		2.5%

				Esc (real)		0.0%		0.0%

				1		46.00		61.00

				2		46.00		61.00

				3		46.00		61.00

				4		46.00		61.00

				5		46.00		61.00

				6		46.00		61.00

				7		46.00		61.00

				8		46.00		61.00

				9		46.00		61.00

				10		46.00		61.00

				11		46.00		61.00

				12		46.00		61.00

				13		46.00		61.00

				14		46.00		61.00

				15		46.00		61.00

				16		46.00		61.00

				17		46.00		61.00

				18		46.00		61.00

				19		46.00		61.00

				20		46.00		61.00

				NPV		$426.89		$566.09

				Levelized 2006$/MWh		$46.00		$61.00





OET Wind 06

		

		OET: (OR, Mid-Gorge)										2006 bid

				Nominal Values																Year 2000 $ Values (6/1/06 GDPI)

										Spin +				PacifiCorp		Adjusted								Spin +				PacifiCorp		Adjusted

						Bid		BPA		reserves		Loss		Wind		Bid				Bid		BPA		reserves		Loss		Wind		Bid

						Price		Transmission						Integration		Price				Price		Transmission						Integration		Price

				Year		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh				$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh

				2007		$43.00		$5.67		$0.29		$1.32		$4.91		$55.19				37.42		4.93		0.26		1.15		4.27		$48.04

				2008		$44.08		$5.81		$0.30		$1.20		$5.06		$56.45				38.36		5.06		0.26		1.04		4.40		49.13

				2009		$45.18		$5.96		$0.31		$1.16		$5.21		$57.81				39.32		5.18		0.27		1.01		4.54		50.32

				2010		$46.31		$6.11		$0.32		$1.12		$5.37		$59.22				40.30		5.31		0.28		0.97		4.68		51.54

				2011		$47.46		$6.26		$0.32		$1.08		$5.54		$60.67				41.31		5.45		0.28		0.94		4.82		52.80

				2012		$48.65		$6.41		$0.33		$1.07		$5.71		$62.17				42.34		5.58		0.29		0.93		4.97		54.11

				2013		$49.87		$6.58		$0.34		$1.07		$5.88		$63.73				43.40		5.72		0.30		0.93		5.12		55.47

				2014		$51.11		$6.74		$0.35		$1.12		$6.07		$65.39				44.49		5.87		0.30		0.98		5.28		56.91

				2015		$52.39		$6.91		$0.36		$1.22		$6.25		$67.13				45.60		6.01		0.31		1.06		5.44		58.42

				2016		$53.70		$7.08		$0.37		$1.24		$6.44		$68.83				46.74		6.16		0.32		1.08		5.61		59.90

				2017		$55.04		$7.26		$0.38		$1.26		$6.64		$70.57				47.91		6.32		0.33		1.09		5.78		61.42

				2018		$56.42		$7.44		$0.39		$1.26		$6.85		$72.35				49.10		6.47		0.34		1.09		5.96		62.97

				2019		$57.83		$7.63		$0.39		$1.27		$7.06		$74.18				50.33		6.64		0.34		1.11		6.14		64.56

				2020		$59.28		$7.82		$0.40		$1.29		$7.27		$76.06				51.59		6.80		0.35		1.13		6.33		66.20

				2021		$60.76		$8.01		$0.41		$1.33		$7.50		$78.01				52.88		6.97		0.36		1.16		6.52		67.89

				2022		$62.28		$8.21		$0.43		$1.35		$7.73		$79.99				54.20		7.15		0.37		1.17		6.72		69.61

				2023		$63.83		$8.42		$0.44		$1.37		$7.96		$82.02				55.56		7.33		0.38		1.19		6.93		71.39

				2024		$65.43		$8.63		$0.45		$1.39		$8.21		$84.10				56.94		7.51		0.39		1.21		7.14		73.19

				2025		$67.07		$8.84		$0.46		$1.42		$8.21		$86.00				58.37		7.70		0.40		1.24		7.14		74.85

				2026		$68.74		$9.06		$0.47		$1.46		$8.21		$87.95				59.83		7.89		0.41		1.27		7.14		76.54

		NPV				$476.64		$62.85		$3.25		$11.25		$56.62		$610.62				$517.88		$68.29		$3.54		$12.09		$61.75		$663.54

		Levelized				$51.36		$6.77		$0.35		$1.21		$6.10		$65.80				$45.56		$6.01		$0.31		$1.06		$5.43		$58.37

																						$15.79		$0.31		1.9%		$5.43				<< MICROFIN input format

																				Busbar								Trans & Integ Tot		Total

		Benchmark 5th Plan, except 2007 service, 15yr IPP Financing, 20 yr life																		$33.95								$12.75		$46.70

				Capital cost $1072/kW, transmission $13.49.																$36.15								$10.19		$46.34





OET Wind 05

		

		OET: (OR, Mid-Gorge)												2005 bid

				Nominal Values																Year 2000 $ Values (6/1/05 GDPI)

						Energy Charge:  Project busbar		Transmission		Reserves		Losses		Integration Services		Adjusted				Energy Charge:  Project busbar		Transmission		Reserves		Losses		Integration Services		Adjusted

				Year		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh				$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh

				2005		$36.02		$3.53		$0.21		$0.80		$7.38		$47.94				32.13		3.15		0.19		0.71		6.58		42.76

				2006		$36.92		$3.62		$0.22		$0.82		$7.56		$49.13				32.93		3.23		0.19		0.73		6.75		43.83

				2007		$37.84		$3.71		$0.22		$0.84		$7.75		$50.36				33.75		3.31		0.20		0.75		6.92		44.93

				2008		$38.78		$3.80		$0.23		$0.86		$7.95		$51.62				34.60		3.39		0.20		0.77		7.09		46.05

				2009		$39.75		$3.90		$0.23		$0.88		$8.15		$52.91				35.46		3.48		0.21		0.79		7.27		47.20

				2010		$40.75		$4.00		$0.24		$0.90		$8.35		$54.24				36.35		3.57		0.21		0.81		7.45		48.38

				2011		$41.77		$4.10		$0.24		$0.93		$8.56		$55.59				37.26		3.65		0.22		0.83		7.63		49.59

				2012		$42.81		$4.20		$0.25		$0.95		$8.77		$56.98				38.19		3.75		0.22		0.85		7.83		50.83

				2013		$43.88		$4.30		$0.26		$0.97		$8.99		$58.41				39.14		3.84		0.23		0.87		8.02		52.10

				2014		$44.98		$4.41		$0.26		$1.00		$9.22		$59.87				40.12		3.94		0.23		0.89		8.22		53.40

				2015		$46.10		$4.52		$0.27		$1.02		$9.45		$61.36				41.13		4.03		0.24		0.91		8.43		54.74

				2016		$47.25		$4.64		$0.28		$1.05		$9.68		$62.90				42.15		4.13		0.25		0.93		8.64		56.11

				2017		$48.44		$4.75		$0.28		$1.07		$9.93		$64.47				43.21		4.24		0.25		0.96		8.85		57.51

				2018		$49.65		$4.87		$0.29		$1.10		$10.17		$66.08				44.29		4.34		0.26		0.98		9.08		58.95

				2019		$50.89		$4.99		$0.30		$1.13		$10.43		$67.73				45.40		4.45		0.26		1.01		9.30		60.42

				2020		$52.16		$5.12		$0.30		$1.16		$10.69		$69.43				46.53		4.56		0.27		1.03		9.53		61.93

				2021		$53.46		$5.24		$0.31		$1.19		$10.96		$71.16				47.69		4.68		0.28		1.06		9.77		63.48

				2022		$54.80		$5.38		$0.32		$1.21		$11.23		$72.94				48.89		4.80		0.29		1.08		10.02		65.07

				2023		$56.17		$5.51		$0.33		$1.25		$11.51		$74.76				50.11		4.92		0.29		1.11		10.27		66.69

				2024		$57.58		$5.65		$0.34		$1.28		$11.80		$76.63				51.36		5.04		0.30		1.14		10.52		68.36

				2025		$59.01		$5.79		$0.34		$1.31		$12.09		$78.55				52.64		5.16		0.31		1.17		10.79		70.07

				2026		$60.49		$5.93		$0.35		$1.34		$12.40		$80.51				53.96		5.29		0.31		1.20		11.06		71.82

				2027		$62.00		$6.08		$0.36		$1.37		$12.71		$82.53				55.31		5.43		0.32		1.23		11.33		73.62

				2028		$63.55		$6.23		$0.37		$1.41		$13.02		$84.59				56.69		5.56		0.33		1.26		11.62		75.46

				2029		$65.14		$6.39		$0.38		$1.44		$13.35		$86.70				58.11		5.70		0.34		1.29		11.91		77.34

				2030		$66.77		$6.55		$0.39		$1.48		$13.68		$88.87				59.56		5.84		0.35		1.32		12.21		79.28

		NPV				$451.71		$44.31		$2.63		$10.01		$92.56		$601.24				$528.11		$51.80		$3.08		$11.71		$108.22		$702.92

		Levelized				$44.63		$4.38		$0.26		$0.99		$9.15		$59.41				$41.05		$4.03		$0.24		$0.91		$8.41		$54.64

		Levelized 2006$				$45.75		$4.49		$0.27		$1.01		$9.37		$60.89						$10.58		$0.24		1.7%		$8.41				<< MICROFIN input format

																				Busbar								Trans & Integ Tot		Total

		Benchmark 5th Plan, except 2005 service, 15yr IPP Financing, 26 yr life																		$32.17								$12.72		$44.89

				Capital cost $1000/kW, transmission $14.27.																$31.83								$10.54		$42.37





OET Wind 03

		

		Oregon Project: (Walla Walla area)																2003 bid

				Nominal Values																Year 2000 $ Values (6/1/03 GDPI)

						Energy Charge:  Project busbar		Transmission		Reserves		Losses		Integration Services		Adjusted				Energy Charge:  Project busbar		Transmission		Reserves		Losses		Integration Services		Adjusted

				Year		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh				$/MWh		$/MWh		$/MWh		$/MWh		$/MWh		$/MWh

				2004		$30.73		$3.45		$0.00		$1.33		$5.50		$41.01				27.42		3.07		0.00		1.19		4.91		36.59

				2005		$36.24		$3.53		$0.00		$1.37		$5.50		$46.64				32.32		3.15		0.00		1.22		4.91		41.61

				2006		$41.99		$3.62		$0.00		$1.60		$5.50		$52.71				37.46		3.23		0.00		1.43		4.91		47.02

				2007		$43.02		$3.71		$0.00		$1.86		$5.50		$54.10				38.38		3.31		0.00		1.66		4.91		48.26

				2008		$44.41		$3.80		$0.00		$2.22		$5.50		$55.93				39.62		3.39		0.00		1.98		4.91		49.89

				2009		$45.50		$3.90		$0.00		$1.89		$5.50		$56.79				40.59		3.48		0.00		1.68		4.91		50.66

				2010		$46.70		$4.00		$0.00		$1.90		$5.50		$58.10				41.66		3.57		0.00		1.69		4.91		51.83

				2011		$48.29		$4.10		$0.00		$2.14		$5.50		$60.03				43.08		3.65		0.00		1.91		4.91		53.55

				2012		$49.83		$4.20		$0.00		$2.35		$5.50		$61.88				44.45		3.75		0.00		2.10		4.91		55.20

				2013		$51.32		$4.30		$0.00		$2.08		$5.50		$63.21				45.78		3.84		0.00		1.86		4.91		56.39

				2014		$52.67		$4.41		$0.00		$2.24		$5.50		$64.82				46.98		3.94		0.00		2.00		4.91		57.83

				2015		$54.24		$4.52		$0.00		$2.42		$5.50		$66.69				48.39		4.03		0.00		2.16		4.91		59.49

				2016		$55.55		$4.64		$0.00		$2.49		$5.50		$68.18				49.56		4.13		0.00		2.22		4.91		60.82

				2017		$57.01		$4.75		$0.00		$2.49		$5.50		$69.75				50.86		4.24		0.00		2.22		4.91		62.22

				2018		$58.50		$4.87		$0.00		$2.55		$5.50		$71.42				52.18		4.34		0.00		2.28		4.91		63.71

				2019		$60.00		$4.99		$0.00		$2.59		$5.50		$73.09				53.53		4.45		0.00		2.31		4.91		65.20

				2020		$61.74		$5.12		$0.00		$2.60		$5.50		$74.96				55.08		4.56		0.00		2.32		4.91		66.87

				2021		$63.29		$5.24		$0.00		$2.65		$5.50		$76.68				56.46		4.68		0.00		2.36		4.91		68.41

				2022		$64.88		$5.38		$0.00		$2.71		$5.50		$78.46				57.87		4.80		0.00		2.42		4.91		69.99

				2023		$66.48		$5.51		$0.00		$2.78		$5.50		$80.27				59.30		4.92		0.00		2.48		4.91		71.61

		NPV				$438.31		$38.20		$0.00		$18.75		$51.04		$546.30		NPV (2000$)		$491.59		$42.55		$0.00		$21.05		$55.78		$610.96

		Levelized				$47.23		$4.12		$0.00		$2.02		$5.50		$58.87		Levelized (2000)		$43.24		$3.74		$0.00		$1.85		$4.91		$53.74

		Levelized 2006$				$51.05		$4.45		$0.00		$2.18		$5.94		$63.63						$9.84		$0.00		3.6%		$4.91				<< MICROFIN input format

																				Busbar								Trans & Integ Tot		Total

		Benchmark 5th Plan, except 2004 service, 15yr IPP Financing, 20 yr life																		$36.85								$12.80		$49.65

				Capital cost $983/kW, transmission $9.54.																$35.82								$8.83		$44.65





Comp OET Wind

		

		COMPARISON OF WIND CASES

		Parameter		5th Plan		OET 06		OET 05		OET 04		Use

		Base year overnight Capital Cost		1010		1072		1000		983		1020

		Wheeling and Reserves Cost		20		13.49		14.27		9.54		15

		Operating Life		30		20		26		20		20





Wind vs Mkt

		

		Estimating quantity and cost of renewable acquisitions

																										Project life must be equal to NPV period.

																										Wind project assumptions (year 2000$):

		General inflation rate		2.50%		GenInfl																				1020 $/kW, deescalating

		Constant dollar year		2005		CDollYr																				30% Capacity factor

		Discount Rate (nominal)		8.77%		DRateNom				Nominal 5th Plan IPP																$20/kW/yr fixed O&M; deescalating

		Discount Rate (real)		6.11%		DRateReal				Real 5th Plan IPP																$1.00/MWh variable O&M

		Est. 2020 OR load (aMW)		8900		Assume 1% post-2000 load growth, OR at 33% of region																				$15/kW/yr transmission & regulating reserve

		Target renewables penetration		15%		WA proposal, by EOY 2020																				1.6% losses

		Cumulative renewables (aMW)		1335																						$4.55/MWh shaping.

		Existing qualifying (aMW)		105		All biomass & wind post-1998, incl. recovery boilers, located within OR																				RECs mean of 5th Power Plan

		Needed (aMW)		1230																						PTC mean of 5th Power Plan

																										15yr IPP financing, 20-yr op life

																																																								Trend >>>

				2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040

		5th Plan Final Base 120704 - Mid-C (Nominal $)		51.86		51.81		49.64		47.16		43.64		41.63		42.39		42.70		44.35		45.43		46.74		48.48		51.72		53.74		55.43		57.43		60.60		62.29		63.61		66.06		68.59		67.27		69.25		70.76		73.91		75.05

		Extended Mkt Forecast ($/MWh)		51.86		51.81		49.64		47.16		43.64		41.63		42.39		42.70		44.35		45.43		46.74		48.48		51.72		53.74		55.43		57.43		60.60		62.29		63.61		66.06		68.59		67.27		69.25		70.76		73.91		75.05		76.25		77.75		79.26		80.70		82.32		84.28		85.76		87.23		88.59		90.23

		Rolling 20-yr NPV of Mkt ($/annual MWh)		459		459		463		470		481		495		511		527		544		561		579		597		613		630		646		662

		NPV Wind Project ($/annual MWh), (Mod 5th Plan B1 see WS Calib MF Wind)						599		605		611		617		624		632		640		648		656		665		673		682		690		697		705		712		720		727		735		742

		Above-Mkt Cost ($/annual MWh)						136		135		130		122		113		105		96		87		78		68		60		52		44		35

		Annual acquisitions (aMW)						50		50		50		55		60		65		70		80		90		100		110		125		150		175

		Cumulative acquisitions (aMW)						50		100		150		205		265		330		400		480		570		670		780		905		1,055		1,230

		Cumulative Target (aMW)																																1230

		Annual above-mkt cost (MM$)						59.4		59.1		56.9		58.7		59.5		59.6		59.1		61.1		61.1		59.3		57.8		56.8		57.2		54.1

		Cumulative Cost (MM$)						59		119		175		234		294		353		412		473		535		594		652		708		766		820
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Wind vs Mkt
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Solar

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000

		0.000000		0.000000



5th Plan Final Base 120704 - Mid-C (Nominal $)

Extended Mkt Forecast ($/MWh)
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Biomass Cases

		

										PGE				Pacific Power

						Installed costs per DC watt (2005 averages)				$7.30				$6.70

						Energy Trust Incentive (2005 average)				$3.00				$3.00

						Energy Trsut Revised Incentive (2006)				$1.90				$1.67



peter:
weighted average of commercial and residential

peter:
weighted average of expected misx of residential (67%) and commercial(33%)



		Delivered Biopower costs per kWh

				JK notes to right

		As-received

				2007		2008		2009		2010		2011		2012		2013		2014		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		$		Cap Amort		Financing

		Small Dairy, no byproduct sales (0.85 MW)		$0.087		$0.087		$0.089		$0.091		$0.093		$0.097		$0.101		$0.103		$0.105		$0.107		$0.115		$0.117		$0.119		$0.122		$0.124		$0.093		$0.095		$0.097		$0.100		$0.102		Nominal		15		Private

		Small Dairy with byproduct sales (0.85 MW)		$0.065		$0.065		$0.066		$0.068		$0.069		$0.073		$0.076		$0.077		$0.079		$0.080		$0.087		$0.089		$0.090		$0.092		$0.094		$0.061		$0.063		$0.065		$0.066		$0.068		Nominal		15		Private

		Large Dairy with byproduct sales (7.6 MW)		$0.058		$0.058		$0.058		$0.059		$0.059		$0.060		$0.062		$0.063		$0.063		$0.064		$0.070		$0.071		$0.072		$0.073		$0.074		$0.027		$0.028		$0.028		$0.029		$0.030		Nominal		15		Private

		Landfill (2.4 MW) E. Oregon		$0.041		$0.042		$0.043		$0.043		$0.044		$0.045		$0.046		$0.046		$0.047		$0.048		$0.055		$0.056		$0.057		$0.058		$0.058		$0.040		$0.041		$0.042		$0.043		$0.044		Nominal		15		Private

		Landfill (2.4 MW) SW Oregon		$0.040		$0.041		$0.041		$0.042		$0.042		$0.043		$0.044		$0.044		$0.045		$0.046		$0.046		$0.047		$0.035		$0.036		$0.037		$0.038		$0.039		$0.040		$0.040		$0.041		Nominal		15		Private

		Wastewater (395 KW) On-site use		$0.074		$0.074		$0.076		$0.078		$0.079		$0.081		$0.083		$0.085		$0.087		$0.089		$0.091		$0.093		$0.095		$0.097		$0.099		$0.117		$0.119		$0.122		$0.124		$0.127		Nominal		20		Tax-exempt

		Wastewater (1.73 MW) On-site use		$0.062		$0.063		$0.064		$0.074		$0.065		$0.069		$0.067		$0.067		$0.078		$0.069		$0.073		$0.071		$0.071		$0.084		$0.073		$0.078		$0.075		$0.076		$0.077		$0.078		Nominal		20		Tax-exempt

		Biomass CHP (3.6 MW) , used equipment		$0.043		$0.044		$0.044		$0.045		$0.045		$0.042		$0.043		$0.044		$0.044		$0.045		$0.046		$0.046		$0.047		$0.048		$0.049		$0.038		$0.039		$0.040		$0.041		$0.041		Nominal		15		Private

		Biomass CHP (10 MW)		$0.059		$0.060		$0.062		$0.063		$0.064		$0.065		$0.066		$0.067		$0.069		$0.070		$0.070		$0.071		$0.073		$0.074		$0.076		$0.077		$0.079		$0.081		$0.082		$0.084		Nominal		20		Private

		Biomass CHP (3.3 MW)		$0.063		$0.063		$0.064		$0.065		$0.065		$0.062		$0.063		$0.064		$0.065		$0.066		$0.076		$0.080		$0.082		$0.083		$0.084		$0.086		$0.087		$0.089		$0.090		$0.092		Nominal		20		Private

		Biomass CHP (1.3 MW)		$0.072		$0.072		$0.073		$0.073		$0.073		$0.073		$0.072		$0.072		$0.072		$0.081		$0.082		$0.084		$0.085		$0.087		$0.088		$0.090		$0.091		$0.093		$0.095		$0.096		Nominal		20		Private

		Biomass CHP (8.5 MW)		$0.053		$0.049		$0.050		$0.051		$0.052		$0.053		$0.054		$0.055		$0.057		$0.058		$0.068		$0.069		$0.070		$0.072		$0.073		$0.075		$0.076		$0.077		$0.079		$0.080		Nominal		20		Private

		Biomass CHP (7.5MW)		$0.070		$0.070		$0.070		$0.070		$0.070		$0.071		$0.071		$0.071		$0.071		$0.070		$0.075		$0.066		$0.066		$0.068		$0.070		$0.071		$0.073		$0.075		$0.077		$0.078		Nominal		20		Private

		Convert to constant dollars and levelize

				2.5%		Assumed inflation rate

				2005		Constant dollars

																																												Financing		Discount Rate		20-yr levelized ($/MWh)		MICROFIN Case		20-yr levelized ($/MWh)		Obs

		Small Dairy, no byproduct sales (0.85 MW)		$0.083		$0.081		$0.080		$0.080		$0.080		$0.082		$0.083		$0.082		$0.082		$0.082		$0.085		$0.085		$0.084		$0.084		$0.084		$0.061		$0.061		$0.061		$0.061		$0.061		15-yr Private		6.1%		$78.95		1 MW IC anaerobic digestor.		$74.35		Incentives?

		Small Dairy with byproduct sales (0.85 MW)		$0.062		$0.060		$0.060		$0.060		$0.059		$0.061		$0.062		$0.062		$0.061		$0.061		$0.065		$0.064		$0.064		$0.063		$0.063		$0.040		$0.040		$0.040		$0.040		$0.040		15-yr Private		6.1%		$58.39		1 MW IC anaerobic digestor.				Byproduct allowance, Incentives?

		Large Dairy with byproduct sales (7.6 MW)		$0.055		$0.054		$0.053		$0.052		$0.051		$0.050		$0.051		$0.050		$0.049		$0.049		$0.052		$0.052		$0.051		$0.050		$0.050		$0.018		$0.018		$0.018		$0.018		$0.018		15-yr Private		6.1%		$46.50		1 MW IC anaerobic digestor.		$53.79		Assume equivalent byproduct credit ($20.56)

		Landfill (2.4 MW) E. Oregon		$0.039		$0.039		$0.039		$0.038		$0.038		$0.038		$0.037		$0.037		$0.037		$0.037		$0.041		$0.040		$0.040		$0.040		$0.039		$0.026		$0.026		$0.026		$0.026		$0.026		15-yr Private		6.1%		$36.69		5x1 IC		$53.69		Incentives?

		Landfill (2.4 MW) SW Oregon		$0.038		$0.038		$0.037		$0.037		$0.037		$0.036		$0.036		$0.036		$0.035		$0.035		$0.035		$0.034		$0.025		$0.025		$0.025		$0.025		$0.025		$0.025		$0.025		$0.025		15-yr Private		6.1%		$33.25		5x1 IC		$53.69		Incentives?

		Wastewater (395 KW) On-site use		$0.070		$0.069		$0.069		$0.069		$0.068		$0.068		$0.068		$0.068		$0.068		$0.068		$0.067		$0.067		$0.067		$0.067		$0.067		$0.077		$0.076		$0.076		$0.076		$0.075		20-yr Tax-exempt		2.3%		$69.79		No Council example

		Wastewater (1.73 MW) On-site use		$0.059		$0.059		$0.058		$0.065		$0.056		$0.058		$0.055		$0.054		$0.061		$0.053		$0.055		$0.051		$0.050		$0.058		$0.049		$0.051		$0.048		$0.047		$0.047		$0.046		20-yr Tax-exempt		2.3%		$54.62		No Council example

		Biomass CHP (3.6 MW) , used equipment		$0.041		$0.040		$0.040		$0.039		$0.039		$0.036		$0.035		$0.035		$0.035		$0.034		$0.034		$0.034		$0.033		$0.033		$0.033		$0.025		$0.025		$0.025		$0.025		$0.025		15-yr Private		6.1%		$35.01		Incremental cost of 3MW STG + 50% BOP		$32.10		Incentives?

		Biomass CHP (10 MW)		$0.056		$0.056		$0.056		$0.056		$0.055		$0.055		$0.054		$0.054		$0.054		$0.053		$0.052		$0.052		$0.051		$0.051		$0.051		$0.051		$0.051		$0.050		$0.050		$0.050		20-yr Private		6.1%		$53.71		Incremental cost of 15MW STG + 50% BOP		$30.24		Incentives?

		Biomass CHP (3.3 MW)		$0.060		$0.059		$0.058		$0.057		$0.056		$0.053		$0.051		$0.051		$0.051		$0.050		$0.057		$0.058		$0.058		$0.057		$0.057		$0.056		$0.056		$0.055		$0.055		$0.055		20-yr Private		6.1%		$55.68		Incremental cost of 3MW STG + 50% BOP		$32.14		Incentives?

		Biomass CHP (1.3 MW)		$0.069		$0.067		$0.066		$0.064		$0.063		$0.061		$0.060		$0.058		$0.056		$0.062		$0.061		$0.061		$0.060		$0.060		$0.059		$0.059		$0.059		$0.058		$0.058		$0.057		20-yr Private		6.1%		$61.77		Incremental cost of 0.5MW STG + 50% BOP		$60.09		Incentives?

		Biomass CHP (8.5 MW)		$0.050		$0.046		$0.045		$0.045		$0.045		$0.045		$0.045		$0.044		$0.044		$0.044		$0.051		$0.050		$0.050		$0.050		$0.049		$0.049		$0.049		$0.048		$0.048		$0.048		20-yr Private		6.1%		$46.85		Incremental cost of 3MW STG + 50% BOP		$32.14		Incentives?

		Biomass CHP (7.5MW)		$0.066		$0.065		$0.063		$0.062		$0.061		$0.059		$0.058		$0.057		$0.055		$0.053		$0.056		$0.048		$0.047		$0.047		$0.047		$0.047		$0.047		$0.047		$0.047		$0.047		20-yr Private		6.1%		$56.21		Incremental cost of 3MW STG + 50% BOP		$32.14		Incentives?
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