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Message from the CEO

TVA operates one of the largest power systems in the United States. With a generating 

capacity of more than 34,000 megawatts, we meet the daily electricity needs for an 

80,000-square-mile region where more than 9 million people live, work and go to school. 

That’s an enormous responsibility, and one we take very seriously. 

A power system large and reliable enough to 

handle that responsibility doesn’t come about 

by accident. It’s the culmination of work by 

thousands of skilled professionals, and it all starts 

with focused and detailed planning. 

Planning a power system is complex work that 

involves hundreds of variables, such as consumer 

trends, fuel and material costs, regulations, 

technology advancements and the weather. It’s 

complicated even further by the need to forecast 

needs and conditions decades into the future.

TVA’s new integrated resource plan is a critical part of our overall planning effort. It 

is a comprehensive study of options and strategies and their potential economic and 

environmental outcomes. The plan was shaped by input from the businesses, industries 

and regional leaders, as well as ordinary people, whose lives and livelihoods depend on 

the electricity supplied by TVA. The result of this two-year exercise gives us a sound basis 

for making better long-term decisions.

In addition, our integrated resource plan will help us fulfill TVA’s renewed vision to 

become one of the nation’s leading providers of low-cost and cleaner energy by 2020.  

The options that have been identified from this process involve reducing TVA’s reliance on 

coal, increasing our supply of nuclear and renewable energy, and working in partnership 

with local utilities and the people they serve to use energy more efficiently. 

Like most things, the cost of electricity is not likely to stay flat in the years ahead. Our 

challenge will be to keep power affordable while carrying out our vital work with the  

least impact on the environment today and for future generations.

Tom Kilgore



Executive Summary 10

 Overview 10

 Public Participation 10

 Need for Power Analysis 11

 Approach  13

 Recommended Planning Direction  16
Chapter 1 – TVA’s Environmental and Energy Future 18

 TVA Overview   22

 Looking Ahead 26

 Integrated Resource Planning  27

 IRP Deliverables  28

 IRP Outline 30

Chapter 2 – IRP Process 32

 Develop Scope 35

 Develop Inputs and Framework 36

 Analyze and Evaluate 37

 Present Initial Results 38

 Incorporate Input 39

 Identify Recommended Planning Direction 39

 Approval of Recommended Planning Direction 39

Chapter 3 – Public Participation 40

 Public Scoping Period  44

 Analysis and Evaluation Period  47

 Draft IRP Public Comment Period  52

 Public Input Received During the IRP Process 54

 Response to Public Input and Comments 57

Chapter 4 – Need for Power Analysis 58

 Estimate Demand 61

 Determine Reserve Capacity Needs 69

 Estimate Supply    70

 Estimate the Capacity Gap 76

Chapter 5 – Energy Resource Options 78

 Selection Criteria  81

 Options Included in IRP Evaluation  82

Table of Contents

I N T E G R AT E D  R E S O U R C E  P L A N



Chapter 6 – Resource Plan Development and Analysis 88

 Development of Scenarios and Strategies  91

 Resource Portfolios Optimization Modeling  100

 Development of Evaluation Scorecard  102

 Identification of Preferred Planning Strategies in the Draft IRP  110

 Incorporation of Public Input and Performance of Additional Scenario Planning Analyses 111

 Identification of Recommended Planning Direction  111

Chapter 7 – Draft Study Results 116

 Analysis Results  119

 Selection Process  131

 Preferred Planning Strategies 142

Chapter 8 –  Final Study Results and Recommended Planning Direction      144

 Results Analysis  148

 Component Identification  152

 Recommended Planning Direction Development  155

 Conclusion 165

Chapter 9 – Next Steps 166

 Path Forward 169

 Application 170

 Areas That Require Further Work 170

 Conclusion 171

Appendix A – Method for Computing Environmental Impact Metrics A172

 Purpose A172

 Process A172

 Method   A172

Appendix B – Method for Computing Economic Impact Metrics B182

 Purpose B182

 Process B182

 Methodology B184

 Analysis B185

 Findings B185

Appendix C – Energy Efficiency and Demand Response C188

 Previous: Demand-Focused Portfolio C188

 Renewed Vision: To Become a Leader in Energy Efficiency C189

 TVA’s Long-Term Plan C192

 Next Steps C195

T V A’ S  E N V I R O N M E N TA L  A N D  E N E R G Y  F U T U R EI N T E G R AT E D  R E S O U R C E  P L A N

Table of Contents



Appendix D – Development of Renewable Energy Portfolios D196

 TVA’s Current Renewable Energy Landscape D196

 Renewable Energy Needs D198

 IRP Renewable Additions D198

 Modeling Process  D199

Appendix E – Draft IRP Phase Expansion Plan Listing E204

 Planning Strategy A – Limited Change in Current Portfolio E204

 Planning Strategy B – Baseline Plan Resource Portfolio E206

 Planning Strategy C – Diversity Focused Resource Portfolio E208

 Planning Strategy D – Nuclear Focused Resource Portfolio E210

 Planning Strategy E – EEDR and Renewables Focused Portfolio E212

Appendix F – Stakeholder Input Considered and Incorporated F214

Acronym Index 216

I N T E G R AT E D  R E S O U R C E  P L A N



Executive Summary

 Figure 1 – Peak Load Forecast 12

 Figure 2 – Capacity Gap 12

 Figure 3 – Final IRP Development 15

 Figure 4 – Optimization Framework for the Final IRP Analysis 15

 Figure 5 – Recommended Planning Direction 17

Chapter 3

 Figure 3-1 – Public Scoping Meetings 45

 Figure 3-2 – Distribution of Scoping Comments by Geographic Area 46

 Figure 3-3 – Stakeholder Review Group Meetings 48

 Figure 3-4 – Public Briefings 49

 Figure 3-5 – Public Comment Period Meetings 52

 Figure 3-6 – Type of Responses Submitted 54

Chapter 4

 Figure 4-1 – Comparison of Actual and Forecasted Summer Peak Demand (MW) 65

 Figure 4-2 – Comparison of Actual and Forecasted Net System Requirements (GWh) 66

 Figure 4-3 – Peak Load Forecast (MW) 68

 Figure 4-4 – Energy Forecast (GWh) 69

 Figure 4-5 – Illustration of Baseload, Intermediate and Peaking Resources (MW) 71

 Figure 4-6 – Reference Case: Spring 2010 – Firm Capacity (MW) 73

 Figure 4-7 – Reference Case: Spring 2010 – Energy (GWh) 74

 Figure 4-8 – Existing Firm Supply (MW) 75

 Figure 4-9 – Capacity Gap (MW) 76

 Figure 4-10 – Energy Gap (GWh) 77

Chapter 6

 Figure 6-1 – Key Uncertainties 93

 Figure 6-2 – Scenarios Key Characteristics 94

 Figure 6-3 – Scenario Descriptions 96

 Figure 6-4 – Components of Planning Strategies 97

 Figure 6-5 – Planning Strategies Key Characteristics 98

 Figure 6-6 – Strategy Descriptions 99

 Figure 6-7 – Planning Strategy Scorecard 103

 Figure 6-8 – Financial Risk Metrics 104

 Figure 6-9 – Ranking Metrics Example 108

 Figure 6-10 – Example of Draft IRP Scoring Process – Carbon Footprint 109

 Figure 6-11 – Recommended Planning Direction Boundary Conditions 112

 Figure 6-12 – Recommended Planning Direction Range of Options Tested 113

List of Figures

T V A’ S  E N V I R O N M E N TA L  A N D  E N E R G Y  F U T U R EI N T E G R AT E D  R E S O U R C E  P L A N

Table of Contents



Chapter 7

 Figure 7-1 – Firm Requirements by Scenario 120

 Figure 7-2 – Range of Capacity Gaps by Strategy 121

 Figure 7-3 – Capacity Additions by 2029 122

 Figure 7-4 – Number of Nuclear Units Added 123

 Figure 7-5 – Number of Coal Units Added 124

 Figure 7-6 – Number of Combined Cycle Units Added 125

 Figure 7-7 – Number of Combustion Turbine Units Added 126

 Figure 7-8 – Range of Energy Production by Type in 2025 127

 Figure 7-9 – Expected Value of PVRR by Scenario 128

 Figure 7-10 – Expected Values for Short-Term Rates by Scenario 129

 Figure 7-11 – PVRR Risk Ratio by Scenario 130

 Figure 7-12 – PVRR Risk/Benefit by Scenario 131

 Figure 7-13 – Ranking Metrics Worksheet 132

 Figure 7-14 – Planning Strategy A – Limited Change in Current Resource Portfolio 133

 Figure 7-15 – Planning Strategy B – Baseline Plan Resource Portfolio 134

 Figure 7-16 – Planning Strategy C – Diversity Focused Resource Portfolio 134

 Figure 7-17 – Planning Strategy D – Nuclear Focused Resource Portfolio 135

 Figure 7-18 – Planning Strategy E – EEDR and Renewables Focused Resource Portfolio 135

 Figure 7-19 – Planning Strategy Ranking Order 136

 Figure 7-20 – Sensitivity Characteristics 137

 Figure 7-21 – Rank Order of Strategies 138

 Figure 7-22 – Strategic Metrics for Five Planning Strategies 139

 Figure 7-23 – Technology Innovation Matrix 140

 Figure 7-24 – Implementing Portfolios (Initial Phase) 143

Chapter 8

 Figure 8-1 – Firm Requirements by Scenario 148

 Figure 8-2 – Sensitivity Runs Identified From Draft IRP 149

 Figure 8-3 – The 12 Portfolios 150

 Figure 8-4 – Short-Term Rate Impacts by Scenario 151

 Figure 8-5 – Weighted Ranking Scores 153

 Figure 8-6 – Potential 2,500 MW Renewable Portfolio 154

 Figure 8-7 – Observations Developed from Preliminary Results 155

 Figure 8-8 – Recommended Planning Direction 156

 Figure 8-9 –  Illustrative Portfolios for the Recommended Planning Direction 157

 Figure 8-10 – Recommended Planning Direction 158

List of Figures (continued)

I N T E G R AT E D  R E S O U R C E  P L A N



 
 Figure 8-11 – Planning Strategy C – Updated Scorecard 159

 Figure 8-12 – Planning Strategy E – Updated Scorecard 159

 Figure 8-13 – Plan Costs vs. Financial Risk 160

 Figure 8-14 – Comparison of Financial Risks of Strategies 161

 Figure 8-15 – PVRR (2010 $B) 162

 Figure 8-16 – Plan Costs vs. Annual CO2 Emissions 163

 Figure 8-17 – Other Risk Considerations 164

Chapter 9

 Figure 9-1 – Scope of the IRP 170

 Figure 9-2 – Areas That Require Further Work 171

Appendix A

 Figure A-1 – Summary of 2007-2009 Average Emissions Data A173

 Figure A-2 – Tons CO2 by Strategy A174

 Figure A-3 – Tons SO2 by Strategy A175

 Figure A-4 – Tons NOX by Strategy A176

 Figure A-5 – Lbs Hg by Strategy A177

 Figure A-6 – Strategy Rankings for All Four Emissions A178

 Figure A-7 – Design Factors for Generation Sources A178

 Figure A-8 – Final Strategy Water Impact Ranking A179

 Figure A-9 – Weighted Ash Percentage A180

 Figure A-10 – Weighted Heat Content (BTU/lb) A180

 Figure A-11 –  Final Strategy Waste Impact Ranking (Based on Total Coal and 
Nuclear Waste Disposal Costs) A181

Appendix B

 Figure B-1 – Input and Output Impacts B183

 Figure B-2 – Final Summary Economic Impacts of IRP Cases B185

Appendix C

 Figure C-1 – Existing and New EEDR Programs C193

 Figure C-2 – EEDR Program Demand Reduction (MW)  C194

 Figure C-3 – EEDR Program Energy Savings (GWh) C195

Appendix D 

 Figure D-1 – Renewable Resource Types and Components D201

 Figure D-2 – New Renewable Capacity at 2,500 MW D203

 Figure D-3 – New Renewable Capacity at 3,500 MW D203

List of Figures (continued)

T V A’ S  E N V I R O N M E N TA L  A N D  E N E R G Y  F U T U R EI N T E G R AT E D  R E S O U R C E  P L A N

Table of Contents



Appendix E

 Figure E-1 – Planning Strategy A – Limited Change in Current Portfolio E204

 Figure E-2 – Planning Strategy A – Capacity Additions by Scenario E205

 Figure E-3 – Planning Strategy B – Baseline Plan Resource Portfolio E206

 Figure E-4 – Planning Strategy B – Capacity Additions by Scenario E207

 Figure E-5 – Planning Strategy C – Diversity Focused Resource Portfolio E208 

 Figure E-6 – Planning Strategy C – Capacity Additions by Scenario E209

 Figure E-7 – Planning Strategy D – Nuclear Focused Resource Portfolio E210

 Figure E-8 – Planning Strategy D – Capacity Additions by Scenario E211

 Figure E-9 – Planning Strategy E – EEDR and Renewables Focused Portfolio E212

 Figure E-10 – Planning Strategy E – Capacity Additions by Scenario E213

List of Figures (continued)

I N T E G R AT E D  R E S O U R C E  P L A N8



I N T E G R AT E D  R E S O U R C E  P L A N 9T V A’ S  E N V I R O N M E N TA L  A N D  E N E R G Y  F U T U R E


