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EXECUTIVE SUMMARY 

Scenario Movement: In this July 2017 report, there are no changes in our view of movement in the 
Scenario matrix from our  June report. This month’s report finds no clear combination of trends and 
indicators of movement towards Scenarios 1, 2 and 4, while a combination of broad indicators are 
trending towards Scenario 3. Events and trends around both scenario axes and other indicators 
continue to point strongly to Scenario 5: Energy, Water, and Climate Change. 

Scenario Axis Trends 
Economic indicators remained mixed for the US and Canada, and within the Western 
Interconnection, while a conflicting mix of data and information on economic growth around 
Scenarios 1, 2, and 4 continues, and we note trends towards Scenario 3. 

As reported in the press, the International Monetary Fund finds the global recovery on track as the 
economy continues to show increasing rates of growth, yet is still fragile. Overnight global freight 
grew at an annual rate of 12.7% in May, confirming an increase in international trade. However, 
there are increasing concerns that some nations, including the US, are increasing interest rates too 
fast and too soon as inflation rates are short of targets.  

Progress along the Technology Innovation axis has not changed since our last report(s).  We 
continue to see no revolutionary breakthroughs in technology innovation, although there continue 
to be continuous improvements in renewables, storage, energy efficiency and energy production 
costs, what we would expect to see in Scenarios 1 and 3 and with negative impacts on Scenario 5. 

Recent developments in storage include paring storage with existing and new gas generation plants 
for more flexible response, and a university study shows that at least in Minnesota, adding storage 
to the grid is cheaper than adding new gas “peaker” plants. While not a breakthrough yet, scientists 
have developed a process using superheated carbon dioxide to drive a turbine generator, replacing 
steam – the US Department of Energy is funding a prototype. 

The continuing incremental improvements within electricity supply and distribution technology 
innovation point towards Scenarios 1 and 3 and away from Scenarios 2 and 4. Our full discussion of 
Scenario Axis trends begins on page 8.  

Uncertainties, Major Trends and Wild Cards 
French nuclear plant components supplier Areva is found to have falsified quality assurance reports 
for over 40 years, thus many nuclear plants in France, the US, and other countries may have 
unknown risks related to replacement parts built by the Areva subsidiary, Creusot Forge – the parts 
have been installed in reactors worldwide. We are adding this issue as a new Wild Card. 

In an event too late to be added for as an EPS for July, the South Carolina utility SCANA has canceled 
further work on two half-finished reactors in South Carolina, plagued by years of delays and billions 
in cost overruns. The future of the plant was also thrown into uncertainty by the bankruptcy 
of nuclear-plant builder Westinghouse Electric Co., the primary contractor. 

In other recent trends, we see two events related to the Cyber-security Wild Card, a new report by 
Lawrence Livermore National Labs (LLNL) on integrating storage in California, and four specific 
events related to Scenario 5: Energy, Water, and Climate Change. On the cyber-security front, a 
group of researchers was able, with permission of the owners, to hack into network linked control 
systems for entire wind farms around the US. The results included paralyzing turbines, suddenly 
triggering their brakes to potentially damage them, and even relaying false feedback to their 
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operators to prevent the sabotage from being detected. US security services and the DoE issued a 
warning that Russian government hackers were behind recent cyber-intrusions into the business 
systems of U.S. nuclear power and other energy companies in what appears to be an effort to assess 
their networks. The LLNL study resulted in the suggestion of using energy arbitrage – the margins 
available by buying power during surplus hours and selling during other times – as a way of 
assessing the value of storage. 

On the climate change front, both France and Britain announced plans to stop sales of all new 
gasoline and diesel fueled cars by 2040, and France also announced the closure of all coal fired 
power plants by 2022. The Trump Administration was dealt two blows by federal courts. One court 
ruled against the US Environmental Protection Agency (EPA) and prevented the EPA from refusing 
to enforce the Obama-era rule on methane emissions. Another court re-confirmed individual states, 
wide latitude and numerous tools available in creating their own rules to address climate change 
beyond what is required by the federal government. 

Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 5 and continues 
in the Scenario Axis Trends beginning on page 8, and our discussion of each Scenario begins on 
page 13. 
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INTRODUCTION 

This is the 22nd of the monthly reports by the Quantum Planning Group (QPG) to WECC and the 
Scenario Planning Steering Group (SPSG) delivered on the 7th day of each month, covering: 

1. Significant Event-Pattern-Structure (EPS) Events and Early Indicators (EIs) for the WECC 
Scenarios and their implications; and 

2. Significant Uncertainties and Major Trends within the EPS and Early Indicators; 
3. Movement and progress indicated by the trends towards one or more of the WECC 

Scenarios. 

These reports include Scenario 5: Energy, Water, and Climate Change since EPSs can be related to 
this Scenario, even though there are no specific Early Indicators for this Scenario other than a 3-
degree F temperature rise by 2034. 

While this monthly report details EPS submittals for July 1-31 2017 inclusively, our analysis 
considers and builds on learnings from the last 21 reports. We refer the reader to our report to the 
SPSG of November 3, 2015, entitled: WECC Scenarios Trends and Early Indicator Analysis, and the 
prior WECC Scenarios: Early Indicator, Trends and Scenario Movement Analysis reports (Trends 
Reports) of October 2015 - June 2017 for additional information found here. 

The links to the event EPSs that follow in this report are “hot” and, when clicked, will take the 
reader directly to the EPS in the SPSG pages on the WECC website, or to referenced articles. 

For July there were: 
20 new EPS with significant events added, 
14 EPS (70%) with one or more EIs flagged for   
25 EIs flagged 

For the period September 2015 – July 2017 there were: 
420 Total EPS with significant events added  
258 EPS (61%) with one or more EIs flagged for  
463 EIs flagged 

This month’s report includes the following sections: 

Executive Summary……………………………………………………. Page 2 
Significant Uncertainties, Recent Trends & Wild Cards… Page 5 
Scenario Axis Trends………………………………………………….. Page 8 
EPS Events with EIs and Scenarios 1-5 Movement……….. Page 13 
EPS Events without EIs Flagged………………………………….. Page 21 
  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Events-Pattern-Structure.aspx
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SIGNIFICANT UNCERTAINTIES FOR CONSIDERATION 

Nuclear Power Plant Problems             
French nuclear plants components supplier Areva is found to have falsified quality assurance 
reports for over 40 years1, thus many nuclear plants in France, the US, and other countries may 
have unknown risks related to replacement parts built by the Areva subsidiary, Creusot Forge – the 
parts have been installed in reactors worldwide. Authorities around the world have checked the 
nuclear reactors using the parts. Two reactors in France - Fessenheim 2 and Gravelines 5 - were 
shut after the checks due to safety concerns. There are 17 reactors at 13 US sites that have parts 
built by Creusot Forge installed. Creusot Forge is one of the world's few foundries able to make the 
huge steel components that form the heart of nuclear reactors and is a key part of the French 
nuclear industry's supply chain. 

 We consider the issue of potentials failures of reactor replacement parts due to faulty quality 
assurance procedures a new Wild Card that will bear continual watching. 

In an event too late to be added for as an EPS for July, the South Carolina utility SCANA has canceled 
further work on two half-finished reactors in South Carolina, plagued by years of delays and billions 
in cost overruns, was thrown into uncertainty by the bankruptcy of nuclear-plant builder 
Westinghouse Electric Co. Other nuclear plants under construction are also plagued by costs 
overruns. 

There is a need for non-fossil base load generation in the long term to address climate change, and 
some existing nuclear plants are getting state level financial support to keep them up and running. 
We will monitor how the nuclear power sector evolves over time. 

RECENT TRENDS 

Climate Change 
France2 Addresses Climate Change – In a move that will be watched closely, and which could have a 
significant impact across the European Union, and perhaps globally, France’s environment minister, 
Nicolas Hulot, said that the country would aim to phase out generating electricity with coal-fired 
plants by 2022 and end the sale of gas and diesel internal combustion cars by 2040. France relies on 
nuclear energy for more than 70% of its electricity, and coal contributes only about 4% - so the 
elimination of coal should be relatively easy with increased renewable generation notably wind and 
solar. "...The automotive goal is more of a stretch. Although details on how the French government 
would do this are scarce, Le Monde reports that part of the plan will involve offering money to 
qualifying households to replace their pre-1997 gasoline or pre-2001 diesel cars..." 

While a number of countries, as well as provinces and states in Canada and the US, have policies to 
eliminate of coal fired power, France has taken addressing global warming to a new level by 
establishing a policy to eliminate fossil-fueled vehicles as a policy. The French government owns a 
considerable stake in PSA, owner of Peugeot and Citroen, as well as Renault. Regulators could 
potentially affect auto manufacturer operations through internal pressure. 

Britain Joins France - UK drivers will not be able to buy new cars that run on gasoline or diesel 

                                                             
1 EPS: Areva the French Nuclear Plant Components Supplier Admits to Falsifying Quality Assurance, Reuters, March 16, 

2017,  
2 EPS: France wants to ban sale of gas and diesel cars by 2040, end coal by 2022, Ars Technica, July 6, 2017 

https://www.cnbc.com/2017/03/16/reuters-america-areva-factory-ill-equipped-to-make-nuclear-parts--french-watchdog.html
https://www.cnbc.com/2017/03/16/reuters-america-areva-factory-ill-equipped-to-make-nuclear-parts--french-watchdog.html
https://public-blog.nrc-gateway.gov/2017/01/10/update-on-quality-assurance-issues-in-france/
https://www.bloomberg.com/news/articles/2017-07-31/scana-to-cease-construction-of-two-reactors-in-south-carolina
https://www.bloomberg.com/news/articles/2017-07-31/scana-to-cease-construction-of-two-reactors-in-south-carolina
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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starting in 2040.3 As the BBC reports, the initiative is the result of a court order requiring the 
government to introduce policies to tackle illegal levels of nitrogen dioxide. This news follows 
recent events across Europe attempting the same effort to deal with transportation pollution and 
greenhouse gas emissions: 

• A recent push in many European capitals to ban diesel cars from city streets. Last year, Paris, 
Madrid, and Athens all committed to a ban on cars and vans that run on diesel by 2025. 

• Then in April, London’s Mayor, Sadiq Khan, announced that steep levies would hit the most 
polluting diesel vehicles in the city as soon as 2018. 

• France just announced a ban on new gas and diesel cares effective 2040 (see above). 
• Last month, Volvo announced that from 2019, every car it sells will have an electric motor—

though the majority of its vehicles will still be hybrids that burn at least some gas. 

There are still many things to be done before we see all of these efforts succeed, and they may well 
fall away as political winds shift. But, it does show willingness in the EU to try and address global 
warming and air pollution with more extreme measures than those seen outside the continent. 

Regulation by Litigation Update - On July 3, 2017, a federal appeals court dealt a blow4 to the Trump 
Administration's efforts to roll back Obama era rules as it ruled 2-1 that the Environmental 
Protection Agency cannot suspend an Obama-era rule to restrict methane emissions from new oil 
and gas wells. The judges said that the agency had the right to reverse the methane regulations but 
would have to undertake a new rule-making process to undo or modify the regulation. An EPA 
spokeswoman said the agency was reviewing the opinion and would weigh its options. While the 
EPA has been in the vanguard of the administration’s attempts to dismantle what Mr. Trump and his 
advisers consider an oppressive regulatory state, it is clear that doing so will not happen overnight, 
and it also shows a lack of understanding in the administration of the rules making process. 

In another court case, the U.S. District Court for the Northern District of Illinois dismissed a 
challenge from fossil fuel companies that objected to an Illinois program to support nuclear 
generation because it hurt their bottom line5. The case is important far beyond the nuclear context 
because it demonstrates that states have many strong tools to dictate their energy mix (including 
advancing renewable energy) without violating the Constitution or federal energy laws. 

The Natural Resource Defense Council (NRDC) filed a friend of the court brief – not to support 
Illinois’s nuclear program but to defend states’ ability to effectuate energy policies more broadly 
and to preserve their ability to advance truly clean energy. The group also filed a brief in a similar 
case addressing a New York program. 

China Set to Build 700 Coal Plants Worldwide – Even as China begins to take a global leadership role 
in addressing climate change, Chinese construction companies6 are planning to build hundreds of 
new coal-fired electric generation plants around the world over the next 20 years, even in countries 
that today burn little or no coal. The plants, almost 50% of new coal generation in the next decade, 
will meet the growing need for electric power as developing countries move into the global 
economy and provide energy services for its citizens. 

                                                             
3 EPS: Britain Joins France in Getting Rid of Internal Combustion Vehicles, MIT Technology Review, July 26, 2017 
4 EPS: Court Blocks EPA Effort to Suspend Obama-Era Methane Rule, The New York Times, July 3, 2017 
5 EPS: Court Ruling Affirms States’ Authority on Renewable Energy Policy, NRDC via Solar Industry Magazine, July 17, 

2017 
6 EPS: Chinese construction companies to build new coal plants around the world, The New York Times, July 1, 2017 

http://www.bbc.com/news/uk-40723581
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1418&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1414&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1421&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Globally, 1,600 coal plants are planned or under construction in 62 countries, tallies compiled by 
Urgewald, an environmental group based in Berlin, which uses data from the Global Coal Plant 
Tracker portal. The new plants would expand the world’s coal-fired power capacity by 43 percent. 
The fleet of new coal plants would make it virtually impossible to meet the goals set in the Paris 
Climate Accord, which aims to keep the increase in global temperatures from pre-industrial levels 
below 3.6 degrees Fahrenheit. The construction is supported by the availability of large amounts of 
domestic coal in countries around the world supported by growing coal exports from countries like 
the United States. 

Lawrence Livermore National Labs Report on Storage Value7 – LLNL issued a new study suggesting 
an approach to assessing the value of electric storage in California based on margins available by 
buying power during surplus hours and selling during other times – in effect an energy arbitrage. 
The report included a description of study benefits, including new forecasting techniques that 
better characterize the uncertainty and variability of intermittent renewable generators, and new 
optimization techniques that can be used to manage the electricity system with high amounts of 
renewable generation. 

Energy economists from various organizations e.g., the Rhodium Group and the Rocky Mountain 
Institute, are suggesting ways to value energy storage in its various forms including behind the 
meter storage, as part of the analytical work being done to understand how to determine the 
economic rationale for adding storage to the electric power grid. 

WILD CARDS 

As described above, one new Wild Card (Nuclear Power Plant Issues) was added in July. We 
continue to monitor the current Wild Cards of a preference for fossil fuels, solar financing problems, 
cyber-security, and BREXIT.  

Cyber-Security 
Two major events occurred in July, and both hold significant implications for WECC planning. 

Wind Farms Hacked - A group of researchers, with the permission of wind energy companies, were 
able to hack into network linked control systems for entire wind farms around the US.8 They have 
performed penetration tests on five different wind farms across the central US and West Coast that 
use the hardware of five wind power equipment manufacturers. 

There isn't much physical security at US wind farms, and by physically accessing the internals of the 
turbines themselves—which often stood virtually unprotected in the middle of open fields—and 
planting $45 in commodity computing equipment, the researchers carried out an extended menu of 
attacks on not only the individual wind turbine they'd broken into but all of the others connected to it 
on the same wind farm's network. 

The results included paralyzing turbines, suddenly triggering their brakes to potentially damage 
them, and even relaying false feedback to their operators to prevent the sabotage from being 
detected. This is a compelling case for increased security, both physical and in cyber space of wind 
farms. Wind turbines are distributed: It’s much easier to access one node and compromise the 
entire fleet noted one of the researchers. 

                                                             
7 EPS: Lawrence Livermore Labs issues report on valuing storage in California, LLNL Report, February, 2017 
8 EPS: Researchers Hack Entire Wind Farm, Wired News, June 28, 2017 

https://coalexit.org/database
https://urgewald.org/englisch
http://endcoal.org/tracker/
http://endcoal.org/tracker/
http://www.energy.ca.gov/2017publications/CEC-500-2017-014/CEC-500-2017-014.pdf
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1423&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1407&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Russians Hack Nuclear Plant Systems - US security agencies and the Department of Energy said that 
Russian government hackers9 were behind recent cyber-intrusions into the business systems of U.S. 
nuclear power and other energy companies in what appears to be an effort to assess their networks. 
The U.S. officials said there is no evidence the hackers breached or disrupted the core systems 
controlling operations at the plants, so the public was not at risk. Rather, they said, the hackers 
broke into systems dealing with business and administrative tasks, such as personnel. 

The campaign marks the first time Russian government hackers are known to have wormed their 
way into the networks of American nuclear power companies, several U.S. and industry officials 
said. And the penetration could be a sign that Russia is seeking to lay the groundwork for more 
damaging hacks. 

SCENARIO AXIS TRENDS 

The WECC Scenario Matrix 

Each of the four original WECC Scenarios fits 
into one of four quadrants within a 2 x 2 
matrix, using the two primary scenario 
drivers chosen by the SPSG of 1) Economic 
Growth in the WECC Region; and 2) 
Technology Innovation in Electric Supply and 
Distribution. 

Each Scenario can thus be described – at a 
high level – by the combination of the matrix 
axes.  

For example, Scenario 1: Focus on Economic 
Recovery would be characterized as: 
“Widespread Economic Growth in the WECC Region with Increasing Standards of Living and 
Evolutionary Changes in Electric Supply and Distribution Technology”.  

The matrix provides both a quick visual model for the Scenarios and a reference for the discussions 
that follow. However, for a complete understanding of the Scenarios, we encourage readers to read the 
2013 WECC Scenario Narratives found here. 

Economic Growth in the Western Interconnection 
US Jobs and Unemployment - Reports were released in July10 covering activity during June 2017. US 
employers added 222,000 in June, up from May’s 138,000, and the jobless rate - consisting of 
workers who filed for unemployment benefits - ticked up 0.1% to 4.4% as more workers entered 
the job market. A broader measure of unemployment that includes people who are working part-
time but would prefer full-time jobs, or those not working and wanting jobs, increased to 8.6% in 
June from May’s 8.4%. 

                                                             
9 EPS: Russian Hackers Penetrated Nuclear Power and Energy Companies' Networks, The Washington Post and The New 

York Times, July 8, 2017 
10 EPS: US Job Growth Picks Up in June, Wages Still Lagging, The New York Times, July 7 2017 

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1409&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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 Wage increases continue to plod along, up only 2.5% over the past 12 months. Economists are 
really at a loss as to why wage growth has been only modest at best as increased demand for 
workers is not driving the type of wage growth it has in the past. 

Figure 1, US Wage Growth 
2007-June 2017, Sources: 
US Bureau of Labor 
Statistics and NPR  
 
 
 
 
 
 
 
 
 

 

 

“This is not a market we have typically seen,” said Michael Stull, senior vice president at the staffing 
company Manpower North America. “We have not before seen unemployment drop, low 
participation rates, and wages not move. That tells you something’s not right in the labor market..." 

US Economic Growth - The US Federal Reserve released its semiannual report11 to Congress on its 
view of the US economy, and in a nutshell noted: Steady growth but still impeded by a number of 
problems: 

• Demands for new loans remain weak 
• Low level of investment by companies with large cash reserves 
• Continued slow productivity growth 
• Low wage growth 

There were some improving indicators: 
• Steady growth of consumer spending 
• Lenders looking to take on bigger risks 
• Tightening labor market 
• Low-interest loan rates for companies with poor crediting ratings 

The report briefing noted “uncertainty about federal fiscal policy may be weighing on the economy 
once again. Businesses reported a burst of optimism after President Trump’s election, in part 
because of hope that the new administration would enact fiscal policies like tax cuts, but that 
optimism is flagging." 

A recent article12 provided a timely note of caution on the Federal Reserve growth estimates. Since 
the Fed began publishing quarterly forecasts for US GDP growth, every single forecast has been too 

                                                             
11 EPS: Fed Sees US Growth Steady But Slow, The New York Times, July 7, 2017 
12 EPS: US Federal Reserve Has Consistently Over Estimated US Growth since 2007, Quartz, July, 2017  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1412&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1411&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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optimistic about the US recovery from the 2008-09 recession. As a result, many economists think this 
over optimism may be hurting the US economy by prematurely raising interest rates, in effect 
reducing monetary stimulus.  

In the article, Federal Reserve Bank of San Francisco economists Kevin Lansing and Benjamin Pyle, 
who are not involved in the Fed’s GDP predictions, examined this persistent over-optimism in 2015 
(observers have been aware of the phenomenon for several years).  

They suggest that the Fed’s board members may be overestimating their own powers. That is, 
officials likely expected that slashing interest rates (The Fed has also consistently overestimated 
inflation in recent forecasts) and buying bonds would lead to a more robust recovery.  

In actuality, say Lansing and Pyle, monetary stimulus may not help much when a recession is caused 
by a financial crisis because in that case borrowers already have too much debt and aren’t helped by 
easier credit. As we watch the Fed’s moves in the coming month’s it will be interesting to see if this 
analysis changes the Fed’s strategy. 

Canadian Jobs and Unemployment - Canada saw job creation slow in June13, as it added 45,000 jobs, 
down from May’s net gain of 54,400, and most of June’s jobs were part-time, according to Statistics 
Canada's latest jobs survey. The country's unemployment rate improved 0.1% to 6.5% from May's 
6.6%. 

British Columbia’s economic growth continues to lead Canada, while Alberta continues to try and 
rebound from the loss of jobs and the economic slowdown caused by continued low oil & gas prices. 
British Columbia's employment rose by 20,000 and the unemployment rate declined a full 0.5% to 
5.5%. BC employment has grown by 104,000 (+4.4%) since June 2016. 

 Alberta's employment stayed steady in June, and the unemployment rate dropped 0.4% to 7.4%. 
Employment in Alberta has grown by 49,000 (2.2%) since June 2016. The US Bureau of Labor 
Statistics14 and Statistics Canada15 released state unemployment rates for June 2017.  

Figure 2, 
Unemployment by 
State and Province as 
of June 2017 Sources: 
US Bureau of Labor 
Statistics and Statistics 
Canada  

 

 

 

 
Western Interconnection Economies – The US Bureau of Economic Analysis released GDP growth 
rates for the First Quarter of 2017 and national GDP growth for the Second Quarter. For the country 

                                                             
13 EPS: Canada Sees Job Growth Slow in June, Statistics Canada, July 7, 2917 
14 US Department of Labor, Bureau of Labor Statistics Press Release, July 21, 2017 
15 Statistics Canada, Labour Force Survey Press Release, July 7, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1410&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.bls.gov/news.release/laus.nr0.htm
http://www.statcan.gc.ca/daily-quotidien/170707/dq170707a-eng.htm
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as a whole, GDP growth increased16 at an annual rate of 2.6%, following a 1.6% increase in the First 
Quarter. The press release noted that the increase reflected positive contributions from personal 
consumption expenditures, nonresidential fixed investment, exports, and federal government 
spending that were partly offset by negative contributions from private residential fixed investment, 
private inventory investment, and state and local government spending. Imports, which are a 
subtraction in the calculation of GDP, increased.  At the state level17, there was the usual wide range 
of GDP growth in the Western interconnection states in the First Quarter. 

Figure 3, State and Province GDP Growth 1Q17, Source US Bureau of Economic Analysis, Statistics 
Canada, and Provincial Economic Forecasts 

 

 

 

 

 

 

 

 

 

 

The Global Economic Front –The global economic recovery "remains on track," according to the 
International Monetary Fund18 (IMF), but the global recovery is still fragile. 

 Global economic indicators continue to paint a picture of faster growth in the global economy, yet 
threats persist in weak data in some countries including Canada, the US, Mexico, the UK, Latin 
America and China. There also remains the view that some nations, including the US, are raising 
interest rates too fast even as inflation targets are not being met. This stimulus withdrawal will 
most likely cause increased volatility in financial markets as they digest the likelihood of reduced 
central bank support. 

Fund researchers noted that while the U.S. economy hit a "soft patch" earlier this year, while some 
European and Asian economies grew a bit faster than expected, with an upturn in manufacturing 
and trade. At the same time, according to data released by the International Air Transport 
Association, overnight global freight tonne kilometers  grew by 12.7% year-on-year in May, 
accelerating upon the 8.7% increase reported in April - a fairly significant increase, more than 
three-times faster than the 3.8% year-on-year average seen over the past five years - confirming the 
increase in global trade. 

                                                             
16 US Department of Commerce, Bureau of Economic Analysis Press Release, July 28, 2017 
17 US Department of Commerce, Bureau of Economic Analysis Press Release, July 26, 2017 
18 EPS: Global Economy Strengthens, But Equity Markets Hint at Trouble, Newswire Canada, The Street.com, and 

Business Insider, July 6, 2017 

https://www.bea.gov/newsreleases/regional/gdp_state/qgsp_newsrelease.htm
https://www.bea.gov/newsreleases/national/gdp/2017/gdp2q17_adv.htm
https://www.bea.gov/newsreleases/national/gdp/2017/gdp2q17_adv.htm
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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 A new phenomenon has just been seen as global equity markets hit another record on July 
14, taking the collective value of stocks higher than the dollar value of the world economy for the 
first time in history. Bloomberg's World Exchange Market Capitalization index pegs global equity 
values at a record $76.3 trillion, a tally that tops the $75.3 trillion figure the International Monetary 
Fund uses to value the global economy. Most observers and analysts see this as an indicator that 
overall, global markets are overvalued, and many expect a pullback in 2018 or 2019 as the markets 
adjust. 

In summary, events, and trends in July, while indicating a faster growth period in the global 
economy, continue to paint mixed signals an unclear understanding of economic growth in the US 
and the Western Interconnection. We believe we remain in a period of ambiguity and uncertainty 
around the trajectory of both US and Global economic growth, but recent events do trend towards 
Scenarios 3 and 4 and away from Scenarios 1 and 2. 

Technology Innovation in Electricity Supply and Distribution 
We continue to note that progress along this axis has not changed since our last reports, as 
innovation in this sector continues to focus on incremental improvements in renewables, storage 
efficiencies, and production costs. However, we note a report on a potential innovative turbine 
technology worth watching going forward and new developments in storage that have both short 
and long-term implications. 

Carbon Dioxide Turbines - A new type of turbine19 would use a different process that skips the 
water phase of the steam generation cycle altogether, and uses a gas phase - CO2 - throughout the 
process. Carbon dioxide exists as a gas at room temperature. Plus, it compresses far more easily, 
meaning you can force a lot more of it through a turbine than you can steam. A paper published in 
Science says extremely hot and extremely compressed - a state known as supercritical - CO2 could 
generate more power with smaller turbines. The DOE announced in October that it is building a 
prototype power plant that uses supercritical CO2 turbines. When the $80 million project goes 
online in about six years, it will generate 10 megawatts of energy. 

Engineers expect the turbines could begin to replace traditional steam turbines in about a decade, a 
potential innovation that could impact WECC Year 20 planning, 

Gas Turbines + Storage - As part of the evolution of battery storage systems integrating into the 
utility power system; new gas turbine plants being built for electric reliability are adding battery 
storage components.20 The combination of gas + storage provides additional flexibility, quicker 
response to market signals, and can help “right size” the generating equipment.  

One of the applications is General Electric’s completion of what it says is the world's first hybrid 
battery-gas turbine system, at a site in Norwalk, Calif., for Southern California Edison in April of this 
year. The system combines two 50 MW LM6000 gas turbines with a 10 MW 4.3 MWh battery 
storage system. GE now has four of units in operation in pollution non-attainment zones in 
California, and has several more installations “in the works,” Eric Gebhardt, vice president of 
systems and innovations at GE, said. If this new trend proves successful, look for new and other 
existing gas fired plants in the Western Interconnection to quickly follow suit. The trend could have 
impacts on both Year 10 and Year 20 WECC planning horizons. 

                                                             
19 EPS: Carbon Dioxide-Powered Turbines, Wired News, May 26, 2017 
20 EPS: Battery storage systems being integrated with gas turbines for reliability, Utility Dive, July 25, 2017 

https://www.thestreet.com/story/14229200/1/global-stocks-are-now-worth-more-than-the-global-economy-and-that-s-worrying.html
http://www.utilitydive.com/news/socal-edison-ge-complete-first-hybrid-gas-storage-turbine/440634/
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1420&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1422&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Grid Storage Costs - A new report on the future of energy in Minnesota21 has a very interesting 
outcome: According to the University of Minnesota’s Energy Transition Lab, starting in 2019 and for 
the foreseeable future, the overall cost of building grid-scale storage there will be less than that of 
building natural-gas plants to meet future energy demand. Minnesota currently gets about 21 
percent of its energy from renewables, but current plans also call for bringing an additional 1,800 
megawatts of gas-fired “peaker” plants online by 2028 to meet growing demand. 

The report notes that bringing lithium-ion batteries online for grid storage would prove less costly 
than building and operating new natural-gas plants. 

The continuing incremental and continuous improvement within electricity supply and distribution 
technology innovation remains pointing to Scenarios 1 and 3 and uncertain for Scenarios 2 and 4. 

EPS EVENTS WITH EARLY INDICATORS & SCENARIO MOVEMENT 

Scenario 1: Focus on Economic Recovery (S1): Widespread economic growth in WECC 
region with increasing standards of living and evolutionary changes in electric supply and 
distribution technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Battery storage systems being integrated 
with gas turbines for reliability 

Evolution of Electric Supply in the WECC Region 1.4 

Court Blocks EPA Effort to Suspend Obama-
Era Methane Rule* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

1.2 

France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

Global Economy Strengthens, But Equity 
Markets Hint at Trouble* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

                                                             
21 EPS:  Grid Batteries Are Poised to Become Cheaper Than Natural-Gas Plants in Minnesota, Technology Review, July 12, 

2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1422&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1422&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1416&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

Note: Items with * indicate EPS affecting more than one Scenario 

S1 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, 
we continue to consider economic trends as uncertain for Scenario 1. 

Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology, therefore pointing towards the Scenario 1 technology 
quadrant. 

Other indicators: The Wild Cards noted above continue to have potential long-term impacts to all 
Scenarios.  

S1 Movement  
NO CHANGE: Year to date events indicate continued conflicting movement around S1. 

Scenario 2: Focus on Clean Energy (S2): Widespread economic growth in WECC region 
with increasing standards of living and paradigm changes in electric supply and 
distribution technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Court Blocks EPA Effort to Suspend Obama-
Era Methane Rule* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

Global Economy Strengthens, But Equity 
Markets Hint at Trouble* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

NONE 

Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1407&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

Federal Courts Approve Financial Support 
for Existing Nuclear* 

Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2.3 

Lawrence Livermore Labs issues report on 
valuing storage in California 

Evolution of Electric Supply in the WECC Region 2.4 

Carbon Dioxide-Powered Turbines* Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

Britain Joins France in Getting Rid of Internal 
Combustion Vehicles* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

Grid Batteries Are Poised to Become Cheaper 
Than Natural-Gas Plants in Minnesota* 

Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

Federal Government Wakes Up To Surging 
Rooftop Solar* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

Court Ruling Affirms States’ Authority on 
Renewable Energy Policy* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region 

2.2 

Note: Items with * indicate EPS affecting more than one Scenario 

S2 Trends 
Economic Growth: Considering the sections above on Recent Trends and the Economic Growth axis, we 
continue to consider economic trends as uncertain for Scenario 2. 

Technology Innovation: We are still not seeing the breakthrough or paradigm changing electricity 
supply and distribution technology innovations presumed in this Scenario.  

Other indicators: There is continued strong growth in renewable energy in the Western 
Interconnection and the US. The Wild Cards noted above continue to have potential long-term 
impacts to all Scenarios. 

S2 Movement 
NO CHANGE: Year to date events show no clear movement towards S2 from either axis or other 
indicators.  
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1416&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1415&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1415&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1414&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1414&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Scenario 3: Focus on Short-Term Consumer Costs (S3):  Narrow and slow economic 
growth in the WECC region with stagnating standards of living with evolutionary changes 
in electric supply and distribution technology  
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Court Blocks EPA Effort to Suspend Obama-
Era Methane Rule* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

Global Economy Strengthens, But Equity 
Markets Hint at Trouble* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

3.2,3.3 

Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

Chinese construction companies plan on 
building new coal plants around the world* 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

Fed Sees US Growth Steady But Slow* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Federal Reserve Has Consistently Over 
Estimated US Growth since 2007* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

Canada Sees Job Growth Slow in June* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Job Growth Picks Up in June, Wages Still 
Lagging* 

Economic Growth in the WECC Region 3.2,3.3 

Note: Items with * indicate EPS affecting more than one Scenario 

S3 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
we see economic events now trending towards Scenario 3. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1407&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1421&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1421&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1412&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1411&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1411&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1410&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1409&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1409&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing towards the Scenario 3 technology 
quadrant. 

Other indicators: The Wild Cards noted above continue to have potential long-term impacts to all 
Scenarios. 

S3 Movement 
NO CHANGE from our last report: Considering the sections above on Recent Trends and the 
Scenario Axes, we see both economic and technology events trending towards Scenario 3.  

Scenario 4: Focus on Long –Term Societal Costs (S4): Narrow and slow economic 
growth in the WECC region with stagnating standards of living with paradigm changes in 
electric supply and distribution Technology 
EPS Events Noting Flagged Early Indicators: 

EPS Key Drivers EIs Flagged 

Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Court Blocks EPA Effort to Suspend Obama-
Era Methane Rule* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.3 

France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

Global Economy Strengthens, But Equity 
Markets Hint at Trouble* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

NONE 

Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

Federal Courts Approve Financial Support 
for Existing Nuclear* 

Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

4.2 

Carbon Dioxide-Powered Turbines* Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1425&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1419&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1417&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1413&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1408&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1407&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1406&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1424&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1424&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1420&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Britain Joins France in Getting Rid of Internal 
Combustion Vehicles* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.3 

Grid Batteries Are Poised to Become Cheaper 
Than Natural-Gas Plants in Minnesota* 

Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

Federal Government Wakes Up To Surging 
Rooftop Solar* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.4 

Court Ruling Affirms States’ Authority on 
Renewable Energy Policy* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region 

NONE 

Fed Sees US Growth Steady But Slow* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

NONE 

US Federal Reserve Has Consistently Over 
Estimated US Growth since 2007* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

NONE 

Canada Sees Job Growth Slow in June* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

NONE 

US Job Growth Picks Up in June, Wages Still 
Lagging* 

Economic Growth in the WECC Region NONE 

Note: Items with * indicate EPS affecting more than one Scenario 

S4 Trends 
Economic Growth:  Considering the sections above on Recent Trends and the Economic Growth axis, 
recent economic events are trending towards Scenario 4. 

Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing away from the S4 technology quadrant. 

Other indicators: The Wild Cards noted above continue to have potential long-term impacts to all 
Scenarios. 

S4 Movement 
NO CHANGE: There continues to be no clear combination of indicators pointing towards S4. 

Scenario 5: Energy-Water-Climate Change (S5): S5 assumes a 3 degree F rise in global average 
temperature by 2034 and is the single key driver for this Scenario. S5 does not have any associated 
Early Indicators; however, the SPSG is planning work to complete S5 that could include new early 
indicators for the Scenario. 

Of the 18 EPS reported in May, 15 are relevant to S5, some with significant effects as discussed 
below. 

 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1418&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1418&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1416&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1416&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1415&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1415&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1414&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1414&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1412&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1411&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1411&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Court Blocks EPA Effort to Suspend Obama-
Era Methane Rule* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

1.2,4.3 

France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

Global Economy Strengthens, But Equity 
Markets Hint at Trouble* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region; 
Shifts in national and global financial markets 

1.3, 3.2, 3.3 

Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

NONE 

EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

NONE 

Chinese construction companies plan on 
building new coal plants around the world* 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

Carbon Dioxide-Powered Turbines* Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

Britain Joins France in Getting Rid of Internal 
Combustion Vehicles* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

4.3 

Grid Batteries Are Poised to Become Cheaper 
Than Natural-Gas Plants in Minnesota* 

Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4,4.4 

Federal Government Wakes Up To Surging 
Rooftop Solar* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4,4.4 
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EPS Key Drivers EIs Flagged 

Court Ruling Affirms States’ Authority on 
Renewable Energy Policy* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in 
the WECC Region 

2.2 

Fed Sees US Growth Steady But Slow* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Federal Reserve Has Consistently Over 
Estimated US Growth since 2007* 

Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

Canada Sees Job Growth Slow in June* Economic Growth in the WECC Region; 
Evolution of Electric Demand in the WECC Region 

3.2,3.3 

US Job Growth Picks Up in June, Wages Still 
Lagging* 

Economic Growth in the WECC Region 3.2,3.3 

Note: Items with * indicate EPS affecting more than one scenario 

Even though there are no specific Early Indicators for S5, and it does not appear on a Scenario 
matrix as do the other Scenarios, we can look at events and trends pointing towards or away from 
S5. 

S5 Trends 
In addition to the trends discussed in the Recent Trends section above, these trends continue to 
affect Scenario 5: 

• Lack of clarity of just what effects the Trump Administration’s actions to unravel the 
environmental and energy policies of the Obama Administration will have on the country’s 
broader efforts to address global warming, especially now as more and more states focus on 
local actions to address the issues. 

• Regulation by litigation: Instead of a period of unregulated business activities promised by 
the Trump Administration, we are in a period of more risk and uncertainty for industry as 
environmental groups and their allies, along with states and local governments begin to 
turn to the courts to protect and enforce existing rules related to pollution, climate change, 
and energy policy (see Recent Trends section above). 

• Yet-to-be-understood impacts from the now triggered BREXIT could negatively impact 
Europe’s commitments under the Paris Agreement. 

• Improved cybersecurity (see Wild Card section above) is critical in maintaining a country’s 
ability to manage their electric grids and other infrastructure that could be affected by 
climate change/global warming and those technologies designed to prevent or mitigate 
impacts of climate change. 

• Global warming continues at a record pace. 

S5 Movement 
NO CHANGE from our last report: Current indicators continue to accelerate and point towards S5. 
Year to date events continue to indicate that the trajectory trend towards the 3 degrees F global 
average temperature rise has not eased, and in fact may be accelerating.  

QPG continues to support WECC’s decision to complete the metrics and modeling of S5 with the 
Long Term Planning Tool during the summer and fall of 2017. 
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EPS EVENTS WITHOUT EARLY INDICATORS 

There are a number of EPS events each month without EIs flagged due to the structure of the EIs in 
each Scenario and yet are seen as significantly affecting the Scenarios through their impacts on Key 
Drivers. These EPS - in addition to the EPS with EIs - were considered in our analysis of the Scenario 
Trends and Movements in this report.  

Significant EPS Affecting Key Drivers not flagged as EIs 
Related Scenarios and EPS, newest first: 
Scenarios EPS Key Drivers 

1,2,3,4,5 Areva the French Nuclear Plant Components 
Supplier Admits to Falsifying Quality 
Assurance* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

2,4,5 Carbon Dioxide-Powered Turbines* Innovation in Electric Supply and Distribution; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

1,2,3,4,5 France wants to ban sale of gas and diesel 
cars by 2040, end coal by 2022* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

1,2,3,4,5 Russian Hackers Penetrated Nuclear Power 
and Energy Companies' Networks* 
Wild Card 

Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in the 
WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

1,2,3,4,5 Researchers Hack Entire Wind Farm* 
Wild Card 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region; 
Changes in Regulation of Electric Power Systems in the 
WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region 

1,2,3,4,5 EIA 2017 Annual Energy Outlook 
Assumptions Released* 

Evolution of Electric Demand in the WECC Region; 
Evolution of Electric Supply in the WECC Region 

Note: Items with * indicate EPS affecting more than one Scenario 
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