
 

 

 

Relevant • Independent • Objective 

 
 
 
 

Canadian Energy Research Institute 
 
Levelized Unit Electricity Cost of Wind Compared 
with Alternate Technologies 

 
Karl Pinno 
Senior Economist 
 

Janna Poliakov 
Economist 
 
 
 

The Economics of Significant Wind Power 
Development in Canada 
Volume II 
 
 
 
 
 
 
 
 
 
 
 
 

Study No. 116 
ISBN:  1-896091-73-3 

 
May 2006 



Canadian Energy Research Institute 

 

 

TABLE OF CONTENTS 

TABLE OF CONTENTS......................................................................................................V 
LIST OF FIGURES.........................................................................................................VII 
LIST OF TABLES .......................................................................................................... IX 
EXECUTIVE SUMMARY & CONCLUSIONS .......................................................................X 

GENERATION OPTIONS .......................................................................................xi 
Key Results and Assumptions ............................................................................. xiii 
Conclusions....................................................................................................... xiv 

Chapter 1: Introduction ................................................................................................. 1 
Wind Turbine Technologies............................................................................................ 1 
Performance Characteristics ........................................................................................... 2 
Capital and Operating Costs ........................................................................................... 4 
Additional Information – Recently Announced Projects ..................................................... 9 
Chapter 2: Description of the Base Case and Sensitivity Cases .........................................15 

2.1. Environmental Assessment, Construction and Date of Operation ......................15 
2.2. Base Case Assumptions ................................................................................16 

Chapter 3: LUEC Analysis of the Base Cases ...................................................................21 
Chapter 4: LUEC Analysis of the Sensitivity Cases ...........................................................23 

4.1. Operational Lifetimes....................................................................................23 
4.2. Capacity Factors ..........................................................................................24 
4.3. CO2 Costs....................................................................................................25 
4.4. Fuel Prices...................................................................................................26 
4.5. Technology – Plant Costs and Heat Rates.......................................................27 
4.6. Summary of Sensitivity Tests ........................................................................29 
4.7. Financial Assumptions: Sensitivity Analysis .....................................................30 
4.7.1. Merchant Financing & Public/Private Partnerships.........................................30 
4.7.2. Public Financing ........................................................................................32 

APPENDIX A: FUEL PRICES ..........................................................................................35 
A.1. Coal .....................................................................................................................35 

A.1.1. Price of Coal in Ontario for Electric Power Generation...................................35 
A.1.2. Future Coal Prices .....................................................................................36 
A.1.3. Coal Price Assumptions..............................................................................37 

A.2. Natural Gas ..........................................................................................................37 
A.2.1. Natural Gas Price Assumptions ...................................................................38 

A.3. Uranium ...............................................................................................................38 
A.3.1. Uranium Price Assumptions........................................................................40 

APPENDIX B: COST AND PERFORMANCE CHARACTERISTICS OF NEW ELECTRICITY 
GENERATING TECHNOLOGIES .....................................................................................41 

B.1. Scrubbed Coal-Fired Generation..............................................................................42 
B.1.1. Station Capacity........................................................................................44 
B.1.2. Plant Cost.................................................................................................44 
B.1.3. Project Schedule and Cash Flow Expenditure ...............................................44 
B.1.4. Fixed and Variable O&M Costs....................................................................45 
B.1.5. Ongoing Capital Expenditures.....................................................................45 
B.1.6. Decommissioning Cost...............................................................................45 
B.1.7. Heat Rate.................................................................................................45 

B.2. Combined Cycle Gas Turbine (CCGT) ......................................................................45 
B.2.1. Station Capacity........................................................................................48 
B.2.2. Plant Cost.................................................................................................48 
B.2.3. Project Schedule and Cash Flow Expenditure ...............................................48 



Canadian Energy Research Institute 

 

B.2.4. Fixed and Variable O&M Costs....................................................................49 
B.2.5. Ongoing Capital Expenditures.....................................................................49 
B.2.6. Decommissioning Cost...............................................................................49 
B.2.7. Heat Rate.................................................................................................49 

B.3. Twin ACR-1000 and Twin CANDU 6 Nuclear Reactors ...............................................49 
B.3.1. Station Capacity........................................................................................49 
B.3.2. Plant Cost.................................................................................................50 

ACR-1000....................................................................................................................50 
B.3.3. Project Schedule and Cash Flow Expenditure ...............................................50 
B.3.4. Fixed and Variable O&M Costs....................................................................50 
B.3.5. Ongoing Capital Expenditures.....................................................................51 
B.3.6. Pressure Tube Replacement .......................................................................51 
B.3.7. Decommissioning Costs .............................................................................51 

B.4. Wind Generation ...................................................................................................52 
B.4.1. Station Capacity........................................................................................52 
B.4.2. Plant Cost.................................................................................................52 
B.4.3. Project Schedule and Cash Flow Expenditure ...............................................52 
B.4.4. Fixed and Variable O&M Costs....................................................................52 
B.4.5. Decommissioning Cost...............................................................................52 

B.5. Summary of Base Case Information and Sensitivity Cases .........................................53 
APPENDIX C: ECONOMIC AND FINANCIAL ASSUMPTIONS .........................................57 

C.1. Economic Assumptions ..........................................................................................57 
C.1.1. Forecast Exchange Rate.............................................................................57 
C.1.2. Conversion to 2003 Canadian Dollars ..........................................................58 

C.2. Future Inflation Rate .............................................................................................58 
C.3. Public Sector Financing ..........................................................................................59 
C.4. Merchant (Private Sector) Financing........................................................................59 

C.4.1. Income Tax Rate ......................................................................................60 
C.4.2. Debt/Equity Ratio......................................................................................60 
C.4.3. Cost of Equity ...........................................................................................61 
C.4.4. Cost of Debt .............................................................................................62 
C.4.5. Debt Life ..................................................................................................62 
C.4.6. Depreciation .............................................................................................62 

C.5. Summary of Financing Scenarios ............................................................................63 
APPENDIX D: CERI LUEC MODEL DESCRIPTION..........................................................65 

D.1. Inputs..................................................................................................................65 
D.2. Calculations ..........................................................................................................66 
D.3. Results.................................................................................................................67 

APPENDIX E: BASE CASE AND SENSITIVITY CASE RESULTS.......................................69 
APPENDIX F: GLOSSARY OF KEY TERMS......................................................................73 
ACRONYMS AND ABBREVIATIONS...............................................................................85 
APPENDIX G: BIBLIOGRAPHY......................................................................................87 
 




