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US Energy Policy Is to Not Have an Energy Policy – FY 

2018 Budget Increases Highest Since ~2010, go figure! 



President “so untethered to reality” LA Times, 4/17, Who 

Has Lied Over 2000 times since elected, Post, 3/18 



Although Trump and Pruitt Don’t Believe in 

Climate Change, Corporate America Does 



In 2017, Renewables Increased at 

the Expense of Natural Gas
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Renewable Energy Consumption –

2017 Was a Great Hydro Year
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Coal-Fired Retirements Part of Longer-Term 

Trend – 2018 Tax Credits for CCS Can Help Coal



Growth of Natural Gas Production Has Led to Exports –

First Atlantic Coast LNG Port Just Opened 
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Recent Findings in DOE Electricity 

Report – August 2017
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States Remain More Effective in Developing New Policies, Programs, 

and Addressing (or Forcing) Changing Utility Business Models





Led by States and Cities, US Will Continue to Be 

Aggressive in Dealing with Climate Change



Percentage of Utility Energy Savings 

on State by State Basis – DOE, 2017 



Energy Efficiency Technology Production and 

Installation Create More Jobs than Coal 



Renewable Generation Capacity 

Continues to Increase



Intermittent Renewable Generation Grows to 300 

Twh/Year to End of 2017 - Note US ITC Decision on Solar 

Cell Tariffs May Negatively Impact US Installation Prices 



Tax Credits Make Intermittent Renewables Cost Competitive 

with Natural Gas 
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Tax Credits Allow Both Wind and Solar to Be 

Competitive with Natural Gas, But Only Wind Is 

Competitive Without Tax Credits



Renewal of Production Tax Credit (PTC) to 2019 Encourages 

Continued Investment in Wind Systems - ~9GW Added in 2017



Texas has 1/4 of US Wind - Hosting over 22GW out of 91 GW 

in US. ERCOT to Add 5,058 MW of Wind in 2018, with 5,203 

MW Coal-Fired to be Retired



Benefit of Northwest Passage Cruise – First 

US Off-Shore Wind Farm - Block Island
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Solar Installations Have Been 

Exponential in Growth – Bloomberg (2017) 



PV Module Prices Decline from 

~$1.20/Watt (2011) to <$0.60 (2017)
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Residential Solar Installation Pricing Is Decreasing with 

Nevada, Arizona, Texas, and Florida Leading the Way



More than One GW Solar Will be Added in Each 

of 18 States Between 2018 and 2022



Module Power and Efficiency Trends (California) 



Solar Energy Output in California 

Continues to Increase

• On Sunday, March 4, 2018, at 12:58 PM, 

state’s grid hit an all-time peak percentage 

of demand served by solar of 49.95%

• First time that over 10GW of utility-scale 

solar was supplied

• And, approximately 5GW was supplied by 

behind-the-meter residential and 

commercial solar 
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BTM PV Build-Out Through 2020 in California



State Policies Result in Job Growth Focused in 

Renewable Energy Sector – more solar jobs in California 

than coal mining jobs in the entire country!
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Power Purchase Agreement Prices for Wind and 

Solar Continue to Decrease



Negative Impacts Caused by Wind and 

Solar Variability Must Be Addressed
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timeseries data obtained from Bonneville Power Administration

Consequences

• Curtailment –

Impact on IPP 

profits 

• Grid instability –

need for sensors, 

re-tuned AGC, etc.

• Large spinning

reserves - need 

for fossil fuels

• Rapid ramping –

storage, etc.



Need to Address Two-Way Flows: Many 

Distributions Lines are at 250% MDL
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Variable Renewable Growth Impacts Thermal Generation, 

Causing Increased Amounts of Electricity to Be Sold at 

Negative Prices in California



Dealing with “Duck’s Back” in Hawaii (Oahu) 

– Thermal Units Soon to Operate Below Min 

Power and No Place to Give Away Electrons!
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So, It’s Not Easy Being Green



Negative Impacts Caused by Wind and Solar Variability 

Need to Be Addressed by New Technologies to Increase 

Flexibility in Power Supply and Delivery

Wider Area Aggregation

(Transmission)

Improved Forecasting

Energy Storage

Flexible Dispatchable Generation 

(Natural Gas and (gasp!) Diesel Plants)



I Am Open to a Beer or Two as Appropriate 

for these Discussions


