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EXECUTIVE SUMMARY 

Scenario Movement: In this August 2017 report, there are no changes in our view of movement in 
the Scenario matrix from our July report. This month’s report finds no clear combination of trends 
and indicators of movement towards Scenarios 1, 2 or 4, while a combination of broad indicators is 
slightly 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 
Although unemployment rates in the Western Interconnection continue to improve, broad economic 
indicators remained mixed for the US and Canada, and within the Western Interconnection. A 
conflicting mix of data and information on economic growth around Scenarios 1, 2, and 4 continues, 
and trends continue to point towards Scenario 3, although not as strongly as noted in our previous 
reports. 

As reported in the press, the global economy remains in a fast growth period, with expectations of a 
global average GDP growth of 3.4% in 2017. The economic expansion is more broad-based, 
inclusive, and synchronized across countries and sectors than in the past few years, and appears to 
be more sustainable as inflation is staying relatively low. 

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 the innovative use of storage, storage technologies, and energy 
production costs.  This is what we would expect to see in Scenarios 1 and 3, both of which call for 
paradigm shifting breakthroughs in this area, and could accelerate movement towards Scenario 5.  

Recent developments in storage include the use of storage replacing transmission expansion and 
General Electric’s leading efforts in matching storage with gas turbine power generation. A startup 
in Massachusetts is developing new technology improving solid-state alkaline batteries that can 
store more energy over time and are safer than lithium-ion batteries. 

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 
A number of events occurred in August related to climate change. 2016 set a new record as the 
hottest year on record, and Alaska now joins the Arctic and Antarctica as one of the faster warming 
areas on the planet, as permafrost thaws with the potential of releasing millions of tons of frozen 
CO2 into the atmosphere. Hurricane Harvey has again shown just how vulnerable low lying coastal 
area infrastructure, both housing and industry, is from extreme weather events – damage 
assessments to date range from $100-$190 billion. As these events accumulate there are likely to be 
long-term effects on the US economy.  

The White House allowed the Climate Change Assessment Committee, responsible for, among other 
things, the National Climate Assessment report to expire, and President Trump issued a formal 
notice of the US withdrawal from the Paris Climate Agreement. 

On a somewhat better note, the chief of the Environmental Protection Agency decided not to delay 
implementation of Obama-era rules reducing emissions of smog-causing air pollutants. The Energy 
Information Agency forecast that the US will become a net exporter of natural gas in 2017 and 
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continue through 2018 and beyond, a trend indicating lower gas prices for the long-term. 

Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 4 and continues 
in the Scenario Axis Trends beginning on page 7, and our discussion of each Scenario begins on 
page 10. 

INTRODUCTION 

This is the 23rd 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 August 1-31 2017 inclusively, our analysis 
considers and builds on learnings from the last 22 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 - July 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 August there were: 
20 new EPS with significant events added, 
17 EPS (85%) with one or more EIs flagged for   
29 EIs flagged 

For the period September 2015 – August 2017 there were: 
440 Total EPS with significant events added  
275 EPS (63%) with one or more EIs flagged for  
492 EIs flagged 

This month’s report includes the following sections: 

Executive Summary……………………………………………………. Page 2 
Significant Uncertainties, Recent Trends & Wild Cards… Page 4 
Scenario Axis Trends………………………………………………….. Page 7 
EPS Events with EIs and Scenarios 1-5 Movement……….. Page 10 
EPS Events without EIs Flagged………………………………….. Page 17 
  

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

While there were no new significant uncertainties noted in August, several events fit previously 
identified trends. We also note a development affecting fossil fuel power generation in the Wild 
Card section, and we’ll discuss events related to Economic Growth and Technology Innovation in the 
Scenario Axes section.  

RECENT TRENDS 

Climate Change 
Regulation by Litigation Update - One day after getting sued by 15 states, Environmental Protection 
Agency (EPA) chief Scott Pruitt reversed his earlier decision to delay implementation of Obama-era 
rules reducing emissions of smog-causing air pollutants. At issue is an Oct. 1 deadline for states to 
begin meeting 2015 standards for ground-level ozone. Pruitt announced in June he would delay 
compliance by one year to give his agency more time to study the plan and avoid “interfering with 
local decisions or impeding economic growth”. Pruitt did not mention the lawsuit in in any of his 
statements, simply noting that "his about-face on ozone standards simply reinforced the EPA’s 
commitment to working with states through the complex process of meeting the new standards on 
time". The 15 states suing the EPA included California, New Mexico, Washington, and Oregon.1 

For the Western Interconnection and WECC planning, the move would seem to add additional 
uncertainty for both coal and gas fired power plants. 

The US Formally Withdraws from Paris Climate Agreement - In a move that cleared up any doubt 
about President Trump's intent on the Paris Climate Change Agreement, the administration 
delivered an official notice of withdrawal to the United Nations on Friday, August 4, 2017. 
Interestingly, in a statement, the State Department said: “the administration will nonetheless 
continue participating in international climate change negotiations, including talks aimed at 
implementing the Paris climate deal, to protect U.S. interests and ensure all future policy options 
remain open to the administration." The statement also said that the US "will continue to reduce our 
greenhouse gas emissions through innovation and technology breakthroughs, and work with other 
countries to help them access and use fossil fuels more cleanly and efficiently and deploy renewable 
and other clean energy sources."2 

It is unclear what the administration's next steps might be, even as some diplomats hope the 
president changes his mind, or reach some kind of compromise allowing the US to stay in the 
agreement.  

Trump Administration Disbands Climate Change Assessment Committee - Another indicator of the 
Trump Administration's view of climate change: A council vital to assessing climate change and the 
impacts it threatens to bring to the United States was allowed to expire Sunday, effectively 
disbanding the committee of 15 scientists, academia, government and non-profit individuals. One of 
the main impacts of the expiration of the Committee is the future of the National Climate 
Assessment report, which served as one of the primary sources of analysis on climate change.3 

 
                                                             
1EPS: EPA chief backtracks on delay of Obama-era rules on emissions, San Francisco Chronicle, August 3, 2017   
2EPS: Trump Administration Delivers Formal Notice to UN of Withdrawal from Paris Climate Change Agreement, Politico, 

August 4, 2017 
3 EPS: White House Disbands Climate Change Assessment Committee, International Business Times, August 22, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1426&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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The Committee: 
• Was responsible for making sense of all of the myriad climate data collected in the US; 
• Was responsible for the compilation of the Congress mandated National Climate Assessment 

published every four years; and 
• Broadly worked on communication, engagement, risk assessment and management, 

technology and other activities necessary for addressing climate change in the US. 

Global Warming Continues at Record Pace - The year 2016 was the warmest on record, surpassing 
temperature records that date back 137 years. Global temperatures in 2016 were higher than 2015, 
the previous record holder. According to the final version of the annual, peer-reviewed State of the 
Climate report released in August, it was also a year of other extremes and records, including the 
highest sea levels and lowest sea ice in the Arctic and Antarctica. And, it was one of the worst years 
for droughts. While 2016 was affected by the strong El Nino in the early part of the year, new 
records for the greenhouse gases, including carbon dioxide, nitrous oxide, and methane also 
contributed to the increases. 

The annual increases in methane and nitrous oxide were pretty much in line with past trends, but 
the rise in global carbon dioxide of 3.5 parts per million was the largest year-over-year increase 
observed in the 58-year measurement record.4 

Effects of Global Warming - First Antarctica and now Alaska: The Arctic is now warming at a rate 
twice as fast as other parts of the planet, and even in sub-Arctic Alaska the rate of warming is high. 
Sea levels are rising, threatening coastal villages and sea ice and wildlife habitat are disappearing. 
But the biggest issue is the Alaskan permafrost: it’s thawing. The rise in emissions has been so 
significant, the researchers found, that Alaska may be shifting from a sink, or storehouse, of carbon, 
to a net source.5  

Worldwide, permafrost is thought to contain about twice as much carbon dioxide as is currently in 
the atmosphere. Once this organic material thaws, microbes convert it into carbon dioxide and 
methane. Scientists estimate that the thawing process could contribute as much as an additional 1.7 
degrees Fahrenheit to global warming over the next several hundred years. 

Hurricane Harvey has once again shown us just how vulnerable low-lying coast area infrastructure, 
e.g., housing, industry, petroleum refining, power generation, shipping and transportation ports, 
etc., are from extreme weather events. While Harvey was not caused by global warming per se, 
increased water temperatures6 in the Gulf of Mexico most likely added to the density of rainfall and 
helped raise the storm from a category 1 to a category 4 before making landfall.  

It is also becoming increasingly clear that the costs from weather-related events accentuated by 
climate change are directly related to where cities and municipalities are allowing critical industry, 
housing and other forms of real estate development to occur, in many cases subsidized by low-cost 
Federal flood insurance - in particular in areas well known for historical flooding and storm 
damage.  Electricity generation, transmission, and distribution infrastructure in these areas 
supporting that real estate development are incurring cycles of damage and rebuilding. While 

                                                             
4 EPS: 2016 Hit Records For Global Temperature And Climate Extremes, National Public Radio, August 10, 2017 
5 EPS: Alaska’s permafrost is no longer permanent, The New York Times, August 22, 2017 
6 Global warming may have made the impact of Hurricane Harvey worse, Financial Times, August, 2017 

https://www.ft.com/content/5549a818-8f0f-11e7-9084-d0c17942ba93
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.ft.com/content/5549a818-8f0f-11e7-9084-d0c17942ba93
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primarily affecting areas of the US East and Gulf Coasts, this continued accumulation of costs can 
place increasingly large burdens on local and state economies and the US debt.  

Fuel Prices 
The US Expected to be Net Exporter of Natural Gas in 2017 - The latest Short Term Energy Outlook 
from the EIA projects the US to export more gas than it imports in 2017 and throughout 2018. The 
report notes that the United States’ status as a net exporter is expected to continue past 2018 
because of growing U.S. natural gas exports to Mexico, declining pipeline imports from Canada, and 
increasing exports of liquefied natural gas (LNG). The US is now the world's biggest producer of 
natural gas, surpassing Russia in 2009, and has doubled pipeline export capacity to Mexico. 
Additional pipelines from Appalachian fields to the Northeast will likely displace imports from 
Canada.7 

For the Western Interconnection and WECC planning, this trend, along with increasing shale 
production and Permian Basin discoveries and increasing production, argues for continued low 
natural gas prices. 

California Utilities and Regulators Push EV Infrastructure - California utilities and regulators have 
agreed to move ahead with large infrastructure investments designed to support future electric 
vehicle use and integration with electric distribution systems.8 The California Public Utilities 
Commission recently approved two rounds of pilot proposals to electrify transportation from the 
state’s investor-owned utilities (IOUs). These pilots will cost a combined $1.3 billion and go beyond 
Gov. Jerry Brown’s plan to have 1.5 million zero emission vehicles (ZEVs) on the road by 2025.  

The pilot projects would cover the gamut of possible ways to boost electric vehicle deployment 
including rate designs, smart charger build-out, public education efforts, and help utilities avoid 
upgrade costs, said Jim Lazar, senior advisor for the Regulatory Assistance Project (RAP). But these 
particular projects are not just focused on cars - they also focus on school and transit buses as well.  

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.  

Preference for Fossil Fuels - Department of Energy Releases Market & Reliability Report - The DOE 
released its Staff Report on the Electricity Markets and Reliability on August 23, 2017. The report 
did not go as far as perhaps the Trump Administration would have liked on the support of coal and 
nuclear, however, it did suggest measures to maintain coal and nuclear as part of the nation's 
baseline generation fleet.9 Produced at the direction of Secretary of Energy Rick Perry, the report 
recommends that federal regulators make changes to wholesale electricity markets that could 
potentially benefit existing coal and nuclear plants. A number of states have already adjusted the 
value of electricity produced by nuclear plants (e.g., New York10) in efforts to save jobs and maintain 
the plants for baseline electricity generation. 

                                                             
7 EPS: US Expected to be Net Exporter of Natural Gas in 2017, Energy Information Agency, Short Term Energy Outlook, 

August 9, 2017 
8 EPS: California Utilities and Regulator Push Electric Vehicle Infrastructure, Utility Dive, August 22, 2017 
9 EPS: DOE Releases Market & Reliability Report, Ars Technica, The New York Times, and Bloomberg, August 23, 2017 
10 New York Approves Nuclear Power Subsidy, Energy Watch, August 1, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1435&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1440&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://energywatch-inc.com/new-york-electricity-supply-costs-increase-2017-psc-approves-clean-energy-standard-subsidizes-upstate-nuclear-power/
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The report concedes that the nation’s electricity system remains reliable today, even with a sharp 
rise in intermittent wind and solar power, in part because natural gas generators and existing 
hydropower can easily fill any gaps in renewable generation; however, it makes a case that grid 
systems with fewer baseline coal and nuclear plants could see increased reliability problems. As 
expected, this finding was challenged by critics who noted that "grid operators have plenty of tools 
available to ensure the domestic electricity system remains stable even as natural gas and 
renewables increasingly displace coal and nuclear power.” 

Breaking with the administration, the report also lays the blame for the decline in coal fired power 
plants on economic factors - not policies - including the continued low natural gas prices and the 
reductions in renewables costs. 

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 - Reports11 were released in August covering activity during July 2017: 
US employers added 209,000 in July, down from June’s 220,000, and the jobless rate - consisting of 
workers who filed for unemployment benefits - held steady at 4.3%, matching May’s low rate.12  

The tight job market is being driven by a large number of workers who are opting to stay out of the 
labor pool. In the Interconnection, Colorado had the second lowest unemployment rate in the 
country at 2.4%. 

                                                             
11 US Bureau of Labor Statistics, State Employment and Unemployment Report for July 2017, August 18, 2017 
12 EPS: US Jobs and Wages for July 2017 Numbers Out, The New York Times, August 4, 2017  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://www.bls.gov/news.release/pdf/laus.pdf
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Wage increases continue to plod along, as hourly wages increased by 0.3% in July, bringing the year 
on year increase to 2.5%.  Economists remain 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. 

Canada Jobs and Unemployment - Canada added 10,900 new jobs in July 2017, down from 45,000 in 
June, while unemployment for the month was 6.3%, an improvement from June's 6.5%. Alberta's 
unemployment rate came in a 7.8%, up from June's 7.4%, and British Columbia’s unemployment 
rate increased to 6.0% in July from 5.8% June.13 

In the Western Interconnection, with the exceptions of Alberta, British Columbia, and New Mexico, 
unemployment rates have fallen into and remain steady in the range of 3.5%-5.5%, which is 
generally accepted by economists as indicative of “full employment. However, there are still a large 
number of people who fall into the category of those who are working part-time but would prefer 
full-time jobs, or those not working and wanting jobs – at 8.6% of the workforce in June - and are 
not counted in the unemployment rates shown below. 

Figure 1, Unemployment by State and Province as of July 2017 Sources: US Bureau of Labor Statistics 
and Statistics Canada  

 

The Global Economic Front – Recent analyst reports continue to show the global economy well on 
its way to firming up faster growth in 2017. Global GDP is expected to increase by 3.4% in 2017, 
well above traditional markers for high growth. Deutsche Bank analysts14 note the economic 
expansion as being more broad-based, inclusive, and synchronized across countries and sectors 
than in the past few years, and it appears to be more sustainable as inflation is staying relatively 
low. The expansion of the global economy could have significant effects on the Western 
Interconnection economies due to the region’s focus on Pacific Rim trade. 

                                                             
13 EPS: Canadian Job Growth Numbers for July Released, Statistics Canada, Edmonton Journal, Business Insider, and the 

CBC, August 4, 2017 
14 EPS: Global Economy Said Set for Faster, Firmer Growth, The Straits Times Singapore, August 18, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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In summary, events, and trends in August continue to indicate a faster growth period in the global 
economy and continue to paint mixed signals and 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 potential breakthrough in battery technology 
and two new innovative trends in use of existing storage technology. 

Breakthrough in Alkaline Battery Technology – A start-up, Ionic Materials in Woburn MA, has 
announced a new technology that could make solid-state alkaline batteries a viable alternative to 
lithium-ion and other high-energy storage technologies.15 Ionic said it had developed prototypes of 
a rechargeable alkaline battery that can be made using continuous manufacturing processes similar 
to the making of plastic wrap. The batteries are being developed to allow for charging “hundreds” of 
times and would be cheaper than lithium-ion batteries. Heavier than lithium-ion batteries, the 
alkaline batteries can make up that by being safer, be able to handle more charges, and store more 
energy over time. 

Storage Replacing Transmission Expansion – In what may be the first instance of its kind, Arizona 
Public Service (APS) announced Wednesday that rather than rebuild miles of electricity 
transmission lines16, it will install two battery storage systems totaling 8MWh in rural Punkin 
Center, Arizona - making it one of the first electricity companies in the US to utilize batteries instead 
of traditional infrastructure. The rural location of the new storage means that additional 
transmission lines originally planned to support the area will not be needed. At present most utility-
scale storage systems are providing grid-balancing or renewables integration - or both - rather than 
being seen as an alternative to transmission and distribution (T&D) infrastructure spending17.  

This trend could have long-term impacts in the Western Interconnection as distant and small rural 
towns are a familiar feature of large Western states and provinces. 

Storage + Gas Update - We noted a new development last month of gas generation plants now 
adding storage for greater flexibility and reliability. General Electric (GE) is leading this effort of 
pairing natural gas turbine plants with energy storage for new ways to meet peak demand and 
frequency regulation for power companies.18 

“Digitally assisted, flexible gas plants can handle both peak power and grid stability, calling into 
question the need for lithium-ion storage in those roles,” said Niloy Sanyal, chief marketing officer 
for GE Power Digital. GE has been at work layering software over complex industrial operations 
with its Predix platform. Its asset performance management system digitizes every energy resource 
in a customer's fleet - coal plants, gas plants, wind turbines, solar arrays, wires - and allows real-

                                                             
15 EPS: Storage Breakthrough Announced for Alkaline Batteries , The New York Times, August 1, 2017 
16 EPS: Arizona Utility Adds Storage in Place of Transmission Expansion, Energy Storage News, August 11, 2017 
17 EPS: Arizona utility applies energy storage to meet transmission expansion needs, Business Wire, August 9, 2017 
18 EPS: General Electric combines battery storage with gas generation, Green Tech Media, August 3, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1422&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.greentechmedia.com/articles/read/behind-new-york-power-authoritys-digital-avatar-project-with-ge
https://www.greentechmedia.com/articles/read/the-emerging-boom-in-utility-wide-asset-analytics
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1431&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1433&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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time operational decisions based on crunching more data points than a human operator ever could. 
GE installed its technology in a hybrid battery-gas turbine system in Norwalk, CA in April 2017. 

Along with the use of storage to replace transmission expansion, we consider Storage + Gas a long-
term trend that could have significant impacts across the Western Interconnection as more gas 
power generation is built. 

The continuing incremental and continuous improvement, coupled with innovative ways of 
combining existing technology within electricity supply and distribution systems 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 

   

Trump Administration Delivers Formal 
Notice to UN of Withdrawal from Paris 
Climate Change Agreement* 

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 

NONE 

Global Economy Said Set for Faster, Firmer 
Growth* 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

1.3 

White House Disbands Climate Change 
Assessment Committee* 

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; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

1.2 

DOE Releases Market & Reliability Report* 
Wild Card related 

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; 
Changes in Social Values Related to Energy Issues; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

US Expected to be Net Exporter of Natural 
Gas in 2017* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

NONE 

US Jobs and Wages for July 2017 Numbers 
Out* 

Economic Growth in the WECC Region NONE 

Missouri Regulators Reject Transmission 
Line  

Changes in Social Values Related to Energy Issues 1.2 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1440&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1434&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1434&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                  September 7 2017 

Quantum Planning Group                                                                                       Page 11 of 17 

EPS Key Drivers EIs Flagged 

General Electric combines battery storage 
with gas generation* 

Innovation in Electric Supply and Distribution 1.5 

Hedge Funds Move to Acquire Financially 
Distressed Generators 

Evolution of Electric Supply in the WECC Region; 
Shifts in national and global financial markets 

1.5 

Arizona utilities applies energy storage to 
meet transmission expansion needs* 

Innovation in Electric Supply and Distribution 1.4 

National study on grid modernization 
released by North Carolina Group* 

Innovation in Electric Supply and Distribution 1.4 

South Carolina Utilities Cancel New Nuclear 
Plant  

Innovation in Electric Supply and Distribution 1.5 

Trump Administration Proposing Sell-off of 
Bonneville Power Assets* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

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 on 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 

2016 Hit Records For Global Temperature 
And Climate Extremes* 

Economic Growth in the WECC Region; 
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 

2.1 

Trump Administration Delivers Formal 
Notice to UN of Withdrawal from Paris 
Climate Change Agreement* 

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 

NONE 

Arizona Utility Adds Storage in Place of 
Transmission Expansion* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region 

2.4 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1433&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1433&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1432&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1432&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1431&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1431&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1428&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1428&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                  September 7 2017 

Quantum Planning Group                                                                                       Page 12 of 17 

EPS Key Drivers EIs Flagged 

Global Economy Said Set for Faster, Firmer 
Growth* 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

NONE 

White House Disbands Climate Change 
Assessment Committee* 

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; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

NONE 

Alaska’s permafrost is no longer 
permanent* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2 

US Jobs and Wages for July 2017 Numbers 
Out* 

Economic Growth in the WECC Region NONE 

California Utilities and Regulator Push 
Electric Vehicle Infrastructure 

Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

2.4 

General Electric combines battery storage 
with gas generation* 

Innovation in Electric Supply and Distribution 2.4 

Arizona utilities applies energy storage to 
meet transmission expansion needs* 

Innovation in Electric Supply and Distribution 2.4 

National study on grid modernization 
released by North Carolina Group* 

Innovation in Electric Supply and Distribution NONE 

Storage Breakthrough Announced for 
Alkaline Batteries  

Innovation in Electric Supply and Distribution 2.4 

Trump Administration Proposing Sell-off of 
Bonneville Power Assets* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

NONE 

EPA chief backtracks on delay of Obama-era 
rules on emissions* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

NONE 

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 on all Scenarios. 
S2 Movement 
NO CHANGE: Year to date events show no clear movement towards S2 from either axis or other 
indicators. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1435&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1435&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1433&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1433&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1431&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1431&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1429&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1429&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1426&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1426&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 

Trump Administration Delivers Formal 
Notice to UN of Withdrawal from Paris 
Climate Change Agreement* 

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 

3.1, 3.2 

White House Disbands Climate Change 
Assessment Committee* 

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; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

3.1, 3.5 

DOE Releases Market & Reliability Report* 
Wild Card related 

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; 
Changes in Social Values Related to Energy Issues; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

US Expected to be Net Exporter of Natural 
Gas in 2017* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4, 3.5 

Canadian Job Growth Numbers for July 
Released* 

Economic Growth in the WECC Region 3.2, 3.3 

US Jobs and Wages for July 2017 Numbers 
Out* 

Economic Growth in the WECC Region 3.3 

Trump Administration Proposing Sell-off of 
Bonneville Power Assets 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

NONE 

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 slightly trending towards Scenario 3. 
Technology Innovation: Current trends continue to indicate continued incremental improvements in 
electricity supply and distribution technology – pointing towards the Scenario 3.  
Other indicators: The Wild Cards noted above continue to have potential long-term impacts on 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.  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1440&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 

2016 Hit Records For Global Temperature 
And Climate Extremes* 

Economic Growth in the WECC Region; 
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 

4.1, 4.3 

Trump Administration Delivers Formal 
Notice to UN of Withdrawal from Paris 
Climate Change Agreement* 

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 

4.1 

Arizona Utility Adds Storage in Place of 
Transmission Expansion* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region 

4.2,4.4 

White House Disbands Climate Change 
Assessment Committee* 

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; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.3 

Alaska’s permafrost is no longer 
permanent* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

4.3 

Canadian Job Growth Numbers for July 
Released* 

Economic Growth in the WECC Region NONE 

US Jobs and Wages for July 2017 Numbers 
Out* 

Economic Growth in the WECC Region NONE 

National study on grid modernization 
released by North Carolina Group* 

Innovation in Electric Supply and Distribution NONE 

Trump Administration Proposing Sell-off of 
Bonneville Power Assets* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

NONE 

EPA chief backtracks on delay of Obama-era 
rules on emissions* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

NONE 

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

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1436&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1430&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1427&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1426&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1426&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 on 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 20 EPS reported in August, 12 are relevant to S5, some with significant effects as discussed 
below. 

EPS Key Drivers EIs Flagged 

2016 Hit Records For Global Temperature 
And Climate Extremes* 

Economic Growth in the WECC Region; 
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 

2.1, 4.1, 4.3 

Trump Administration Delivers Formal 
Notice to UN of Withdrawal from Paris 
Climate Change Agreement* 

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 

3.1, 3.2, 4.1 

Arizona Utility Adds Storage in Place of 
Transmission Expansion* 

Innovation in Electric Supply and Distribution; 
Evolution of Electric Supply in the WECC Region 

2.4, 4.2,4.4 

Global Economy Said Set for Faster, Firmer 
Growth* 

Economic Growth in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector; 
Shifts in national and global financial markets 

1.3 

White House Disbands Climate Change 
Assessment Committee* 

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; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

1.2, 3.1, 3.5, 
4.3 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1445&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1444&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1443&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1442&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1441&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

DOE Releases Market & Reliability Report* 
Wild Card related 

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; 
Changes in Social Values Related to Energy Issues; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.5 

Alaska’s permafrost is no longer 
permanent* 

Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

2.2, 4.3 

US Expected to be Net Exporter of Natural 
Gas in 2017* 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Shifts in Availability and Prices of Fuels used in 
Electricity Sector 

3.4, 3.5 

Canadian Job Growth Numbers for July 
Released* 

Economic Growth in the WECC Region 3.2, 3.3 

US Jobs and Wages for July 2017 Numbers 
Out* 

Economic Growth in the WECC Region 3.3 

Trump Administration Proposing Sell-off of 
Bonneville Power Assets 

Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

NONE 

EPA chief backtracks on delay of Obama-era 
rules on emissions 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

NONE 

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 Climate Change 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(see Recent Trends section above). 

• 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. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1440&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1439&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1438&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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• Improved cyber-security 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 (see Recent Trends section above). 

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.  

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 Trump Administration Proposing Sell-off of 

Bonneville Power Assets* 
Economic Growth in the WECC Region; 
Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues 

2,4,5 EPA chief backtracks on delay of Obama-era 
rules on emissions* 

Evolution of Electric Supply in the WECC Region; 
Changes in Federal Regulation of Electric Power 
Systems in the WECC Region; 
Changes in Social Values Related to Energy Issues; 
Changes in Society’s Preferences for Sustaining 
Environment and Natural Resources 

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