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EXECUTIVE SUMMARY 

Scenario Movement: In this September 2017 report, there are no changes in our view of 
movement in the Scenario matrix from our August 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 
Unemployment rates in the Western Interconnection continue to improve for the most part, but the 
extremes of unemployment range from 2.4% to 8.1% amongst the states and provinces in the 
Western Interconnection.  2nd Quarter 2017 GDP growth for both countries was higher than 
expected, however, most analysts see this GDP rise as a short-term trend and do not expect that rate 
of growth to hold for the rest of 2017. 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, but continued 
problems with China’s sovereign and private debt overhang is causing downgrades in its sovereign 
debt rating. 

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 month’s report sees wind turbine manufacturers adding storage to new 
installations and new improvements in electric vehicle performance. This is what we would expect 
to see in Scenarios 1 and 3, both of which call for incremental and continuous improvements in this 
area., and could accelerate movement towards Scenario 5.  

The continuing incremental improvements within electricity supply and distribution technology 
innovation point towards Scenarios 1 and 3 and away from Scenarios 2 and 4, and could accelerate 
movement towards Scenario 5. Our full discussion of Scenario Axis trends begins on page 8.  

Uncertainties, Major Trends and Wild Cards 
A significant uncertainty has surfaced again regarding the ability of the grid to successfully integrate 
increasing amounts of distributed energy Resources (DER). The discussion below notes new 
significant work that addresses in detail the technical challenges, regulatory issues and market 
opportunities related to small-scale DER as a source of supply to the power system (combined 
transmission and distribution). Key questions are posed for WECC planning and Scenario 
development consideration 

A number of events occurred in September that fit previously identified trends in concerns about 
grid reliability vs. grid resiliency, China’s growing debt overhang, continuing issues in the solar PV 
market, and declining coal-fired power generation. We also note new developments in cyber 
security in the Wild Card section, and we’ll discuss events related to economic growth and 
technology innovation in the Scenario Axes section.  

PJM Interconnection, the operator of the nation's largest electric grid, conducted its Grid 20/20: 
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Focus on Security & Resilience conference to facilitate discussion among electric industry leaders on 
the role of resilience in electric transmission planning, operations, and power markets, noting a 
shift from concerns of reliability to the concept of grid resiliency. 

The Chinese government is working on a timetable to end both production and sales of fossil 
powered vehicles and wants electric vehicles to make up 25% of new vehicle sales by 2025. 

 In a case that may have significant negative impacts on the solar PV industry, the US Federal Trade 
Commission sided with bankrupt solar panel manufacturer Suniva and SolarWorld Americas, voting 
4-0 that cheap imported solar panels and modules have harmed domestic panel manufacturers. The 
case now goes to President Trump for tariff decision before November 2017. 

A new agreement has been reached that will fast-track the closure of the COLSTRIP generating plant 
in Montana. Colstrip was already scheduled to shut down two of its generating units by 2022. This 
new timetable concerns the other two units at the plant and would have those units and the entire 
plant shuttered by 2027. 

In the Cyber Security Wild Card front, the US electricity sector continues to be targeted by cyber 
attackers with the ability to disrupt or halt grid operations, and there are still no mandated state or 
federal cyber-security requirements. The attackers have shown they have the potential to sabotage 
or gain control of these systems should it decide to do so. 

Continuing developments and improvements in North Korea's ICBM and nuclear weapons and their 
public comments about the possibility of a high altitude electromagnetic pulse (HEMP) attack on 
the US and its Asian neighbors have caused US utilities to take the idea seriously. A group of utilities 
and EPRI are in the first year of a three year program to understand the potential impact of a HEMP 
attack on the generation and transmission of electricity, and to find ways to shield the network. 

Our full discussion of Uncertainties, Recent Trends, and Wild Cards begins on page 5 and continues 
in the Scenario Axis Trends beginning on page 9, and our discussion of each Scenario begins on 
page 12. 

  

http://billingsgazette.com/news/government-and-politics/colstrip-edges-toward-complete-closure/article_d4575cbf-70a8-5fab-81c8-0171790b9408.html
http://billingsgazette.com/news/government-and-politics/colstrip-edges-toward-complete-closure/article_d4575cbf-70a8-5fab-81c8-0171790b9408.html


Early Indicators, Trends & Scenario Movement                                                      October 7 2017 

Quantum Planning Group                                                                                       Page 4 of 19 

INTRODUCTION 

This is the 24th of the monthly reports by the Quantum Planning Group (QPG) to WECC and the 
Scenario Development Subcommittee (SDS) 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 September 1-30 2017 inclusively, our analysis 
considers and builds on learnings from the last 23 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 - August 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 September there were: 
17 new EPS with significant events added, 
11 EPS (65%) with one or more EIs flagged for   
20 EIs flagged 

For the period September 2015 – September 2017 there were: 
457 Total EPS with significant events added  
286 EPS (63%) with one or more EIs flagged for  
512 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 9 
EPS Events with EIs and Scenarios 1-5 Movement……….. Page 12 
EPS Events without EIs Flagged………………………………….. Page 19 
  

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

Integrating DER 
Deliberations about the growth, use, and integration of distributed energy resources (DER) on the 
customer side of the meter have been ongoing since the earliest work on scenarios by WECC 
starting in 2010.  In past Trends Reports, we have also monitored developments1,2 in DER. 

To be clear, utility-scale renewable and storage systems working in concert with the distribution 
network have been around for years and are well integrated.  Large-scale customer-owned power 
plants, which are the subject of formal power sales agreements, are also well established.  However, 
smaller scale customer-owned behind the meter electric supply, especially at the household and 
small business level, combined with various forms of rooftop solar power, battery storage, electric 
vehicles and possibly other technologies, is becoming more of an issue.   

 Allowing these smaller scale customer-owned sources of supply to serve as sources of supply for 
the utility power grid is now emerging as an area of study.  In this light, the documents referenced in 
this Trends Report by the California Independent System Operator (CAISO)3 and the More Than 
Smart Group4 are significant in that they address in detail the technical challenges, regulatory issues 
and market opportunities related to small-scale DER as a source of supply to the power system 
(combined transmission and distribution).  What we find of particular importance is summed up in 
the following statement from the More Than Smart Group report: 

“Outages and abnormal circuit configurations can create capacity constraint conditions on a 
distribution grid, which in turn affect a DER’s ability to participate in wholesale energy markets on the 
transmission system without additional constraints. Depending on distribution grid loading or voltage 
conditions, DERs may need to be ramped up or curtailed if thermal or voltage violations occur, or 
reconfigurations between circuits may need to be initiated. This problem is exacerbated due to the lack 
of visibility into the operation of individual DERs and the power flowing on distribution circuits, given 
current distribution system automation and Supervisory Control and Data Acquisition (SCADA) 
capabilities.  

Thus, safety and reliability problems could result if DER operators are unaware of circuit 
reconfigurations that affect their DERs. Enhanced communication in advance of, and during outages, 
as well as greater visibility of DER performance by the DO (Distribution System Owner) is needed to 
ensure transparent, consistent, and feasible dispatch instructions are conveyed to DER operators at all 
times in response to system conditions. Currently, the DO does not have the same level of visibility, 
control, and situational awareness on DERs as the ISO does with transmission connected generators.” 

We think this should suggest to the Scenario Development Subcommittee that the notion of an easy 
and short-term restructuring of the whole power system toward a highly DER infused way of 
reliably operating is likely premature. However, this is not to argue that over a period of 20 years or 
more years such a transition may not be possible.  But clearly, major questions are present to move 
to such a DER infused system.  Among the most important we would include: 

                                                             
1 EPS: Southern California Edison rate case generates debate on distributed power, Utility Dive, May 18, 2017 
2 EPS: Energy experts at Rhodium assess benefits of grid modernization, The Rhodium Group, January 2017 
3 EPS: California ISO issues further study on integrating distributed energy resources, CAISO, September 29, 2017 
4 EPS: More Than Smart Study Group Issues DER integration paper, More Than  Smart Group, June 17, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1383&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1379&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1460&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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1. For those customers who are happy with the existing standard of reliable electric service, 
what benefits are offered to them to incur the cost and risks of moving to a DER infused 
power system? 

2. What assurances exist that if the costs of building out the information and communications 
systems required to support a DER infused system will create the actual benefits forecasted?  
And, with such systems what cyber-security risks would come along and how would they be 
managed? 

3. If the distribution utility is still left with ultimate responsibility for the reliable operation of 
the system for all customers, how should the distribution utility be compensated for 
backstopping customer DER systems? 

We anticipate that in the next round WECC scenario development by the SDS these and other 
related questions will be deliberated in our work. 

RECENT TRENDS 

Several events occurred in September that fit previously identified trends. We also note 
developments in Cyber Security in the Wild Card section, and we’ll discuss events related to 
Economic Growth and Technology Innovation in the Scenario Axes section. 

The Grid to Come 
Future of the Grid: Reliable or Resilient? PJM Interconnection, the operator of the nation's largest 
electric grid, conducted its Grid 20/20: Focus on Security & Resilience conference5 to facilitate 
discussion among electric industry leaders on the role of resilience in electric transmission 
planning, operations, and power markets. Conference speakers noted a change in the focus of the 
group: "...We used to talk about equipment failure and outages caused by storms," said PJM CEO and 
President Andrew L. Ott. "Now, the threat profile has changed, the considerations are broader. There 
could be intentional attacks – cyber or physical. Those concerns lead us beyond reliability and into 
resilience..." 

Resilience can be defined as “the ability of the grid to withstand or bounce back quickly from all 
events that pose additional operational risks”. Establishing that level of resiliency might require a 
different take on reliability, which focuses more on how to prevent such an occurrence. These risks 
range from extreme weather to earthquakes, cyber and physical attacks, and events not yet 
imagined. For WECC, considering the trade-offs inherent in the question of reliability vs. resiliency 
should be a primary consideration for planning and future Scenario development. 

Climate Change 
China Plans to Ban Fossil Fuel-Powered Vehicles6 - The Chinese government is working on a 
timetable to end both production and sales of fossil powered vehicles and wants electric vehicles to 
make up 25% of new vehicle sales by 2025. China is the world’s largest market for vehicles of all 
types. Since China also plans to stop producing fossil- powered vehicles as well as to ban new fossil-
powered vehicle sales, once the timetable is published, there most likely will be impacts worldwide 
on oil.  The ban could well cripple the oil market and automobile markets.  Further, other vehicle 
producers could be forced to accelerate their own electric vehicle production to stay in the Chinese 

                                                             
5 EPS: The Future Grid: Reliable or Resilient? Business Insider, September 20, 2017 
6 Article: Business Insider, China's ban on gas-powered cars could cripple the oil market, September 12, 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1456&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
http://www.businessinsider.com/china-ban-gas-powered-cars-effect-on-oil-market-2017-9
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market. As noted in our July Trends Report, France7, Great Britain8, and Norway have already set 
dates for ceasing new sales of gas- and diesel-powered vehicles. 

Renewables 
The Solar Panel Trade War Heats Up - In a case that may have significant negative impacts on the 
solar PV industry, the US Federal Trade Commission9 sided with bankrupt solar panel manufacturer 
Suniva and SolarWorld Americas, voting 4-0 that cheap imported solar panels and modules have 
harmed domestic panel manufacturers. The case now goes to President Trump for tariff decision 
before November 2017. Given Trump's campaign promises to boost US manufacturing, he is likely to 
impose some restrictions on solar panel imports (most foreign panels come from China). 

“…The case is unique in that it has caused a considerable rift in the solar industry, with 
manufacturers on one side and installers on the other. Installers fought against Suniva’s bid for 
tariffs, saying that cheap imported panels have been a primary driver of the solar industry’s recent 
boom. Other solar installers have claimed that Suniva’s money woes were the result of 
mismanagement and poor products, not foreign imports..." Suniva is owned 63% by a Chinese 
company, and SolarWorld Americas is German-owned. 

The case is further complicated by the fact that Suniva's main creditor, UK's SQN Capital, sent what 
has been described as “an extortion letter” to the Chinese Chamber of Commerce, suggesting they 
acquire Suniva’s equipment in return for the withdrawal of the trade petition. While SQN was asking 
for what amounted to a $55 million payoff to make the case disappear, it also indicated that their 
primary interest was in recouping their failed investment and not in reviving what would be 
Suniva’s equipment-less facilities. 

Some analysts are expecting up to a 60% drop in new solar installations if the imposed tariff is as 
high as the two companies want: a 40-cent-per-watt duty on imported cells and a 78-cent-per-watt 
floor price for imported modules. For WECC planning and Scenarios, if the high tariff is imposed, look 
for a long-term impact trend of reductions in rooftop solar installations within the Western 
Interconnection. 

COLSTRIP Closure Fast-Tracked - A new agreement10 has been reached that will fast-track the 
closure of the COLSTRIP generating plant in Montana. The announcement came on September 15, 
2017, as part of a rate settlement from Puget Sound Energy (PSE). The investor-owned utility has 
agreed to be financially ready to close its coal plant in Montana nearly two decades ahead of what 
they’d originally planned. To do this, PSE will increase customer’s electric rates by about 1 percent. 
That increase will be offset by a 4 percent cut in natural gas rates. The deal has to be approved by 
Washington Utilities and Transportation commissioners. A hearing date is set for Sept. 29 in 
Olympia.  

                                                             
7 EPS: France wants to ban sale of gas and diesel cars by 2040, end coal by 2022, Ars Technica, July 6, 2017 
8 EPS: Britain Joins France in Getting Rid of Internal Combustion Vehicles, MIT Technology Review, July 26, 2017 
9 EPS: Solar panel maker wins trade commission finding, Ars Technica and Forbes, September 22, 2017 
10 EPS: COLSTRIP Update - New Deal To Fast Track Closure, KUOW Radio News, Seattle, September 15, 2017 

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=1418&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1459&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1453&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54


Early Indicators, Trends & Scenario Movement                                                      October 7 2017 

Quantum Planning Group                                                                                       Page 8 of 19 

Colstrip was already scheduled to shut down two of its generating units by 2022. This new 
timetable concerns the other two units at the plant. Puget Sound Energy has also agreed to provide 
$10 million to help the surrounding community of Colstrip transition once the plant closes.   

Oregon and Washington have already been moving away from coal, which is the biggest source of 
greenhouse gasses. A coal plant in Boardman, Oregon, is scheduled to close in 2020. Centralia, 
Washington’s coal plant will be completely shut down in 2025. 

For WECC planning and Scenario development, the generation gap created from coal power plant 
shutdowns will have impacts on not only what type of generation replaces the lost generation, but 
where that generation is located, and whether it is available to independent operators who need to 
connect to renewable generation. 

WILD CARDS 

No new Wild Cards were added in September.  We continue to monitor the current Wild Cards of a 
preference for fossil fuels, solar financing problems, cyber-security, nuclear power plant problems, 
and BREXIT.  

Cyber Security – Two events in cybersecurity were noted in September. The US electricity sector 
continues to be targeted11 by cyber attackers with the ability to disrupt or halt grid operations, and 
there are still no mandated state or federal cyber-security requirements. Computer/Cyber Security 
firm Symantec reported that the energy sector in Europe and North America is being targeted by a 
new wave of cyber-attacks that could provide attackers with the means to severely disrupt affected 
operations. The attacking group appears to be interested in both learning how energy facilities 
operate and also gaining access to operational systems themselves, to the extent that the group now 
potentially has the ability to sabotage or gain control of these systems should it decide to do so. 

The group behind these attacks is known as Dragonfly. The group has been in operation since at 
least 2011 and has re-emerged over the past two years from a quiet period following exposure by 
Symantec and a number of other researchers in 2014. This “Dragonfly 2.0” campaign, which 
appears to have begun in late 2015, shares tactics and tools used in earlier campaigns by the group. 

In another related item – while not specifically a cyber-attack but with much the same results - 
developments by North Korea's ICBM and nuclear weapons development programs and their public 
comments about the possibility of a high altitude electromagnetic pulse (HEMP)12 attack on the US 
and Asian neighbors found US utilities taking the idea seriously. Funded by about 60 electricity 
firms, the group (including EPRI) is more than a year into a three-year program to understand the 
potential impact of a HEMP attack on the generation and transmission of electricity, and to find 
ways to shield the network. 

In Europe and Israel, experts have long studied HEMP, and South Korea and Japan are also becoming 
increasingly concerned about HEMP attacks. Early US high altitude nuclear weapons tests in the 
1960s found damage in Hawaii and brought the idea of a weapon specifically designed for this type 

                                                             
11 EPS: Cyber-security Update: Western energy sector targeted by sophisticated attack group, Symantec and MIT 

Technology Review, September 6, 2017 
12 EPS: US Utilities Plan for EMP Attack on Grid, The Economist-UK, September 9 2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1452&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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of attack into development. While North Korea probably does not have, as yet, a weapon specifically 
designed for such an attack, any nuclear warhead can be set to detonate at a prescribed altitude. 

The referenced article notes that some have argued that an attack on America’s power grid could 
lead to a catastrophic blackout lasting months. The problem is that no one really knows for sure 
how deep damage to the grid would be and for how long damage to the grid would be and 
last. WECC’s Legacy Scenarios speak to the possibility of cyber-attacks, and in Scenarios 1 and 2 
describe such an attack, but as an easily recoverable disruption. However, the idea of an 
electromagnetic pulse attack was not considered. 

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 - Reports13 were released in September covering activity during August 
2017: US employers added 156,000 in August, down from July’s 209,000, and the jobless rate - 
consisting of workers who filed for unemployment benefits – edged up to 4.4%, 0.1% over July’s 
4.3% rate.14  

Figure 1, Change in Jobs 2015-2017 YTD, 
the New York Times Source: US Bureau of 
Labor Statistics 
 
 

                                                             
13 US Bureau of Labor Statistics, State Employment and Unemployment Report for August 2017, September 15, 2017 
14 EPS: US Job Growth Slowed in August 2017, Unemployment Edges Up, The New York Times, September 1, 2017  

https://www.wecc.biz/SystemAdequacyPlanning/Pages/Scenario-Planning.aspx
https://www.bls.gov/news.release/laus.nr0.htm
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1448&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Figure 2, Unemployment 2007-2017 YTD, 
the New York Times Source: US Bureau of 
Labor Statistics 
 

 

 

The tight job market continues to be driven by a large number of workers who are opting to stay out 
of the labor pool. In the Western Interconnection, Colorado had the second lowest unemployment 
rate in the country at 2.4% after North Dakota’s 2.3%. 

Wage increases continue to plod along, as hourly wages increased by 0.1% in August, bringing the 
year on year increase to 2.6%.  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 seen in the 
past. 

Canada Jobs and Unemployment - Canada added 22,000 new jobs in August 2017, up from 10,900 
in July, while unemployment for the month was 6.2%, an improvement from July’s 6.3%. Alberta's 
unemployment rate came in at 8.1%, up from July’s 7.8%, and British Columbia’s unemployment 
rate dropped to 5.1% in August.15 

In the Western Interconnection, with the exceptions of Alberta 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 is 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 August - and are not counted in the 
unemployment rates shown below. 

Figure 3, Unemployment by State and Province as of August 2017 Sources: US Bureau of Labor 
Statistics and Statistics Canada  

                                                             
15 EPS: Canadian Job Growth Numbers for July Released, Statistics Canada, BC Labor Force Highlights, September 8, 

2017 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1437&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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Economic Growth in the Western Interconnection - The rate of US economic growth picked up in the 
2nd Quarter 2017 as the GDP growth rate was revised up16 to an annualized rate of 3% from 
previous estimates of 2.6%. The 3% rate was the fastest growth in the past 2 years. The 
improvement was driven in large part by strong consumer activity, with purchases of durable goods 
like automobiles and appliances rising strongly, along with increased business spending. There is 
little consensus on whether this growth can continue for the balance of 2017. 

Canada's annualized GDP growth17 in the 2nd Quarter 2017 came in at 4.5%, well ahead of the 
expected forecasts. Canada's economy has shown continued strong growth over the first half of 
2017, The Canadian dollar is up about 7% (1.25) relative to the US dollar so far in 2017. Household 
goods consumption and increased exports were the main drivers of the much higher than expected 
growth. Economists are holding to their forecast of a 2.4%+ growth rate overall for 2017. 

The Global Economic Front – Recent press reports continue to paint a picture of consistent and 
synchronized growth worldwide. We have noted in numerous Trends Reports and EPS the issues 
related to Chania's debt structure, both sovereign and in the private sector. China is still on analysts’ 
radar as it continues to struggle with restructuring its sovereign and private debt. Citing risks of 
China's continuing "soaring" debt, S&P Global Services downgraded18 China's sovereign debt rating. 
From S&P: "The sovereign rating was cut by one step, to A+ from AA-, the company said in a 
statement late Thursday. 

The analysts also lowered their rating on three foreign banks that primarily operate in China, saying 
“HSBC China, Hang Seng China, and DBS Bank China Ltd. would be unlikely to avoid default should 
the nation default on its sovereign debt". Structural problems in China's debt remain, and it remains 
to be seen if it can be managed in both the short and long-term without severely impacting the 
global economy.  

In summary, events, and trends in September 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 and continuous improvements in 
renewables, storage efficiencies, and production costs. However, we note a report on the 
accelerating advancement of electric vehicle technology and a new innovative trend in use of 
existing storage technology. 

Electric Vehicle Technology Accelerating - Technological advance19s in the electric vehicle (EV) 
market continues as several newly introduced cars have 150 plus mile ranges on a full charge, and 
China begins to enter the market to add more capacity and options. Nissan has developed “a one-
pedal” system - in which a button press turns the accelerator pad into an "e-Pedal" that can start, 
                                                             
16 EPS: US Economy Grew 3% in 2nd Quarter, Fastest Pace in 2 Years, Financial Times and the New York Times, August 

30, 2017 
17 EPS: Canada's Big GDP Surge, Business Insider, August 31, 2017 
18 EPS: S&P Cuts China’s Credit Rating, Citing Risk From Debt Growth, Bloomberg, September 21, 2017 
19 EPS: Electric Vehicle technology advancing swiftly, The BBC, September 6, 2017 
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accelerate, brake and stop the vehicle – that will provide added energy efficiency gains. There is a 
race within the industry to compete on technology innovations that not only increase range and 
ease of use, but that are attractive to buyers, and as a result, the EV industry continues to move 
towards technological maturity with wider acceptance by consumers. 

Wind Turbine Manufacturers Add Storage – We reported in recent EPS of gas electricity generating 
plants adding storage for increased flexibility20 and now wind turbine manufacturers are also 
looking to add on-site storage.21 Danish company Vestas is one of the biggest turbine makers in the 
world and has just surpassed GE's market share in the US. It is working on 10 projects that will add 
storage to wind installations, and Tesla is joining Vestas on at least one of those projects. This is just 
one new item of many in this trend - the articles in the below referenced EPS notes a number of 
other projects where on-site storage is being included in wind farms. The efforts to combine wind 
turbines with battery storage offer a glimpse into how the wind industry might evolve in the future 
as storage is used to moderate the intermittency of wind generation. 

Along with the use of storage to replace transmission expansion22 and Storage + Gas, Wind + 
Storage is a long-term trend that could have significant impacts across the Western Interconnection 
as more wind power generation is added to the generation mix. 

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 

CA Bill to Require 100 percent Renewables 
by 2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

EIA releases the 2017 International Energy 
Outlook report: 

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

NONE 

US Utilities Plan for EMP Attack on Grid 
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 

Cyber-security Update: Western energy 
sector targeted by sophisticated attack 
group 
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 

                                                             
20 EPS: Battery storage systems being integrated with gas turbines for reliability, Utility Dive, July 25, 2017 
21 EPS: Wind Turbine Manufacturers Looking to Add On-site Storage, Ars Technica, September 6, 2017 
22 EPS: Arizona Utility Adds Storage in Place of Transmission Expansion, Energy Storage News, August 11, 2017 
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EPS Key Drivers EIs Flagged 

More Than Smart Study Group Issues DER 
integration paper 

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

1.4 

California ISO issues further study on 
integrating distributed energy resources 

Evolution of Electric Supply in the WECC Region 1.4 

The Future Grid: Reliable or Resilient? Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
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 

2016: Median U.S. Household Income Up for 
2nd Straight Year 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

Canada's Big GDP Surge Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

US Economy Grew 3% in 2nd Quarter, 
Fastest Pace in 2 Years 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

1.3 

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 

Electric Vehicle technology advancing swiftly Changes in Social Values Related to Energy Issues NONE 

CA Bill to Require 100 percent Renewables 
by 2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

EIA releases the 2017 International Energy 
Outlook report: 

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

NONE 

US Utilities Plan for EMP Attack on Grid 
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 
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EPS Key Drivers EIs Flagged 

Cyber-security Update: Western energy 
sector targeted by sophisticated attack 
group 
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 

More Than Smart Study Group Issues DER 
integration paper 

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

2.4 

California ISO issues further study on 
integrating distributed energy resources 

Evolution of Electric Supply in the WECC Region NONE 

Solar panel maker wins trade commission 
finding 

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

2.4 

The Future Grid: Reliable or Resilient? Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
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 

2.3 

2016: Median U.S. Household Income Up for 
2nd Straight Year 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

COLSTRIP Update - New Deal To Fast Track 
Closure 

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 

2.5 

Wind Turbine Manufacturers Looking to Add 
On-site Storage 

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

2.4 

Canada's Big GDP Surge Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

US Economy Grew 3% in 2nd Quarter, 
Fastest Pace in 2 Years 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

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. 
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1447&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 

S&P Cuts China’s Credit Rating, Citing Risk 
From Debt Growth 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

CA Bill to Require 100 percent Renewables 
by 2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

EIA releases the 2017 International Energy 
Outlook report: 

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

NONE 

US Utilities Plan for EMP Attack on Grid 
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 

Cyber-security Update: Western energy 
sector targeted by sophisticated attack 
group 
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 

More Than Smart Study Group Issues DER 
integration paper 

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

NONE 

California ISO issues further study on 
integrating distributed energy resources 

Evolution of Electric Supply in the WECC Region NONE 

The Future Grid: Reliable or Resilient? Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
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 

Canadian Job Growth & Unemployment 
Steady in August 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

3.2 

US Job Growth Slowed in August 2017, 
Unemployment Edges Up 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

3.2 

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 slightly trending towards Scenario 3.  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1458&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1458&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1452&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1460&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1460&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1456&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1449&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1449&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1448&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1448&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 

S&P Cuts China’s Credit Rating, Citing Risk 
From Debt Growth 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

CA Bill to Require 100 percent Renewables 
by 2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

EIA releases the 2017 International Energy 
Outlook report: 

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

NONE 

US Utilities Plan for EMP Attack on Grid 
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 

Cyber-security Update: Western energy 
sector targeted by sophisticated attack 
group 
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 

More Than Smart Study Group Issues DER 
integration paper 

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

4.4 

California ISO issues further study on 
integrating distributed energy resources 

Evolution of Electric Supply in the WECC Region NONE 

Solar panel maker wins trade commission 
finding 

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

4.4 

The Future Grid: Reliable or Resilient? Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
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 

4.2, 4.3 

COLSTRIP Update - New Deal To Fast Track 
Closure 

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 

4.3 

Wind Turbine Manufacturers Looking to Add 
On-site Storage 

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

4.4 

Canadian Job Growth & Unemployment 
Steady in August 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

NONE 

US Job Growth Slowed in August 2017, 
Unemployment Edges Up 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

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. 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1458&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1458&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1452&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1460&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1460&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1459&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1459&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1456&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1453&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1453&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1451&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1451&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1449&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1449&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1448&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1448&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 17 EPS reported in September, 10 are relevant to S5, some with significant effects as 
discussed below. 

EPS Key Drivers EIs Flagged 

CA Bill to Require 100 percent Renewables 
by 2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

EIA releases the 2017 International Energy 
Outlook report: 

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

NONE 

US Utilities Plan for EMP Attack on Grid 
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 

Cyber-security Update: Western energy 
sector targeted by sophisticated attack 
group 
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 

More Than Smart Study Group Issues DER 
integration paper 

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

1.4, 2.4, 4.4 

California ISO issues further study on 
integrating distributed energy resources 

Evolution of Electric Supply in the WECC Region NONE 

Solar panel maker wins trade commission 
finding 

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

2.4, 4.4 

The Future Grid: Reliable or Resilient? Innovation in Electric Supply and Distribution; 
Evolution of Electric Demand in the WECC Region; 
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 

2.3, 4.2, 4.3 

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1452&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1461&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1459&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1459&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1456&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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EPS Key Drivers EIs Flagged 

COLSTRIP Update - New Deal To Fast Track 
Closure 

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 

2.5, 4.3 

Wind Turbine Manufacturers Looking to Add 
On-site Storage 

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

2.4, 4.4 

   

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, Renewables, and Technology Innovation axis trends discussed in 
the Recent Trends and Scenario Axes sections 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. 

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

• 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 (see Wild 
Cards section above). 

• 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.  
  

https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1453&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1453&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1451&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1451&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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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 and referenced in this report.  

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

2 Electric Vehicle technology advancing swiftly Changes in Social Values Related to Energy Issues 

3,4 S&P Cuts China’s Credit Rating, Citing Risk 
From Debt Growth 

Economic Growth in the WECC Region; 
Shifts in national and global financial markets 

 
1,2,3,4,5 

CA Bill to Require 100 percent Renewables by 
2046 Killed 

Evolution of Electric Supply in the WECC Region; 
Changes in 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 

1,2,3,4,5 EIA releases the 2017 International Energy 
Outlook report: 

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

1,2,3,4,5 US Utilities Plan for EMP Attack on Grid 

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 Cyber-security Update: Western energy sector 
targeted by sophisticated attack group 

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 

   

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=1462&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1458&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1457&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1454&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1452&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
https://www.wecc.biz/SystemAdequacyPlanning/_layouts/15/listform.aspx?PageType=4&ListId=%7BA675FE69%2D4008%2D4C1C%2DACDF%2DBAE648103A42%7D&ID=1446&ContentTypeID=0x0100728BBD353EAC38499FA7F4990EDE8A54
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