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CEO Message 
At Portland General Electric (PGE), we take pride in providing safe, reliable, affordable  and 

increasingly clean power to homes, businesses and communities. Delivering this essential 

service is a responsibility that we have embraced for more than 130 years, and today, one 

that reflects evolving values and expectations.  

For decades, customers have made clean energy a top priority.  Echoing that sentiment, 

today many customers have aggressive climate goals and communities we serve have 

comprehensive climate action plans. In 2021, the Oregon Legislature passed landmark public 

§~zsg· ®r^® ^ppsª{ki ^|i {^|i^®ki J5/í« q~^z« p~ª ikg^ªf~|sºation. This inaugural Clean 

Energy Plan, filed in conjunction with our 2023 Integrated Resource Plan, is a comprehensive 

ª~^i{^§ ik®^szs|q r~µ µk µszz {kk® g¯«®~{kª«í k|kªq· |kki« ^|i qªkk|r~¯«k q^« 

emissions targets while maintaining reliability, safety a nd affordability.  

These targets are also in line both with the science -driven United Nations 6th IPCC Report, 

and with the policy of the federal government, which is providing significant financial 

resources to states, communities, utilities and customers through the Inflation Reduction Act 

and the Infrastructure Investment and Jobs Act.  

Meeting our targets and decarbonizing our system will require significant investment in 

diverse resources, as well as investments in new transmission infrastructure, techn ology  and 

innovation, as well as wider regional collaboration. We will invest in a full range of clean 

energy resources and tools, including large -scale wind and solar projects, battery storage, 

energy efficiency, demand response, customer -sited resources and community based 

renewable energy.   

This is a significant undertaking, requiring us to try new things as well as adopt and evolve 

when new technologies, opportunities  and challenges present themselves.  

Importantly, we cannot implement this Clean Energy Plan and Integrated Resource Plan 

alone. Success depends on the commitment of customers as well as leaders and partners 

throughout the community. This plan calls for community -based renewable energy and 

customer participation in energy efficiency and dem and response programs. We rely on key 

partners, ranging from community colleges and labor unions who enable well -trained 

workers, to suppliers and contractors of various types and sizes who provide reliable sources 

of materials and equipment.  

In the pages  that follow, we outline how we will meet future energy and capacity needs while 

^grsk´s|q k{s««s~|« ®^ªqk®«Ï ªkzs^fz· ^|i ^pp~ªi^fz·Î +k|®ª^z ®~ ®rs« §z^| s« J5/í« g~{{s®{k|® 
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to diversity, equity  and inclusion. We must decarbonize in ways that benefit eve ryone, with an 

attentive eye to historically underserved communities.  

Thank you for your interest, partnership  and willingness to think differently as we work 

together in building a clean energy future.  

 

Maria Pope 

 

President and CEO, PGE 
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Introduction    

Portland General Electric (PGE, or the Company) is proud to submit our combined, 2023 

Clean Energy Plan and Integrated Resource Plan (CEP/IRP) for consideration by our 

customers, stakeholders, communities  and the Public Utility Commission of  Oregon (OPUC, 

or the Commission).  

J5/í« §¯ª§~«k s« ®~ §~µkª ®rk ^i´^|gk{k|® ~p «~gsk®·Î Wk r^´k «kª´ki ~¯ª g¯«®~{kª« µs®r 

safe, reliable  and affordable power for over 130 years. We engage in robust planning, 

analysis, stakeholder and community engagement  to inform our investments in resources, 

customer programs  and the grid. We are committed to balancing affordability, reliability  and 

reductions in greenhouse gas (GHG) emissions across all of our planning efforts.  

"« Bªkq~|í« z^ªqk«® kzkg®ªsgs®· «¯§§zskª, we recognize our unique role in addressing climate 

change and leading an equitable clean energy transition in Oregon. We reflect this 

commitment in our climate -related goals and detailed disclosures of our progress in our 

annual environmental, social  and governance (ESG) report. We also see it aligned with the 

climate and clean energy goals of many of the customers and communities we serve. This 

CEP/IRP represents a continuation of our clean energy journey, which began years ago in 

response to customer de mands, climate science, emerging technologies  and market 

opportunities.  

Bªkq~|í« z^|i{^ªy gzk^| k|kªq· zkqs«z^®s~|Ï 6* À¾À¿Ï ^|i ¯|§ªkgkik|®ki pkikª^z 

government support for clean energy, is now transforming how PGE provides excellent 

«kª´sgk ®~ g¯«®~{kª«Î Prk À¾ÀÁ 7MJ s« J5/í« psª«® z~|q-term resource plan since the passage o f 

6* À¾À¿Ï µrsgr k«®^fzs«rki J5/í« gzs{^®k q~^z« s|®~ z^µ µs®r psª{ ®^ªqk®« p~ª ªki¯gs|q 

emissions associated with Oregon retail sales. HB 2021 requires PGE to file a CEP, detailing 

our plans to achieve annual progress toward achieving emissions targets wi th consideration 

for the benefits for local communities.  

These emissions targets and the expectations outlined in the pursuant Commission orders 

s|rkªk|®z· gr^|qk J5/í« approach to  long -term resource planning. Emissions targets are 

now an integral compone |® ~p J5/í« 7MJ {~ikzs|qÎ "® ®rk «^{k ®s{kÏ J5/ g^||~® 

demonstrate a balanced, feasible path toward emissions targets without also estimating 

future energy and capacity needs and identifying an optimal portfolio of resources to meet 

those needs, subject to  emissions constraints. Our CEP and IRP are tightly integrated and as 

such, PGE is submitting the CEP and IRP as a single planning document, responsive to the 

BJQ+í« ªk©¯sªk{k|®«Ï q¯sikzs|k« and expectations for both planning documents. The CEP 

serves as our accessible roadmap to the clean energy transition. The IRP functions as the 

detailed analytical foundation. Both share common methodologies and recommendations.  



Clean Energy Plan and Integrated Resource Plan 202 3  | Introduction  

 

Page 4 Portland General Electric  

 

Our CEP/IRP details a pathway to meeting future energy and capacity needs and emissions 

targets, given what we know today, and acknowledges the significant change and uncertainty 

confronting our industry in the coming decades. We propose measured, near -term actions to 

serve our customers with reliable, affordable  and increasingly clean power cons istent with 

achieving our 2030, 2035  and 2040 emissions targets. Those near -term actions represent 

specific steps PGE intends to take with acknowledgement by the OPUC.  

This filing is the result of continued and iterative planning and analysis, during whic h, we have 

emphasized and evolved our venues for stakeholder and community input. As has been 

underscored throughout this process, diverse stakeholders will view the document through 

their own lens. To aid in reviewing this first CEP/IRP submission, we hig hlight the following 

navigational tips:  

¶ +r^§®kª ¿ ik®^sz« ®rk g~{§^|·í« «®ª^®kqsk«Ï §z^||ki ^g®s~|« and forecasted emissions in 

response to HB 2021 requirements. Chapter 1, combined with Chapters 7, 13  and 14 

address the bulk of CEP guidelines and expectat ions outlined in HB 2021 and the 

+~{{s««s~|í« ~ªikª«;   

¶ Chapters 2-6 and Chapters 8 -12 serve as the more traditional components of the IRP. As 

noted above, HB 2021 and Commission orders necessitated changes in IRP methodology 

and analysis. As a result, there are CEP expectations addressed in some of the IRP 

chapters.  For example, community -based renewable energy (CBRE) resources are 

s|gz¯iki s| ®rk 7MJí« «k® ~p Mk«~¯ªgk B§®s~|«;  

¶ Chapters 11 and 12 provide a single Preferred Portfolio and Action Plan that reflect the 

near-term actions we intend to pursue to satisfy energy and capacity needs and emissions 

reduction requirements ; and  

¶ Appendix B provides a crosswalk for the reader to identify where each particular IRP   

guideline or CEP expectation from HB 20 21 or Commission orders are met .  

Our goal throughout the planning process was to produce a CEP/IRP that provides clarity on 

our priorities and values, responds to feedback, and aligns with the public policy goals of 

Oregon. We set out to mitigate risks fo r customers while balancing affordability and 

emissions reduction during a highly dynamic period of change for our industry. We sought to 

create a plan that was flexible and could be adapted as we continue to learn and as 

conditions change and new technolo gies and market opportunities arise.  

Importantly, we wanted a plan that would invite further conversations with our customers, 

communities, stakeholders and the Commission. We would like to acknowledge the time, 

work, valued inputs and contributions of so  many participants to this process over the course 

of many workshops and other venues. Moving forward, it will take all of us working together 

to implement the actions identified in this filing and successfully navigate an equitable clean 
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energy transition  for Oregon. We share the incredible sense of urgency and look forward to 

working together to implement next steps. 

Summary of key findings from the 2023 CEP/IRP  

¶ PGE has already reduced emissions from power sold to Oregon retail 

customers by 25  percent  below 2010 -2012 baseline emissions.  

¶ Electrification of vehicles, homes  and businesses will accelerate load growth 

in the years ahead. This CEP/IRP anticipates and plans for that load as PGE 

decarbonizes.  

¶ PGE will need to add non -emitting energ y resources and capacity at an 

accelerated pace in order to maintain system reliability while it systematically 

reduces fossil fuel purchases and generation to achieve emissions targets.  

¶ J5/í« §z^||ki §^®r ®~ k{s««s~|« ®^ªqk®« pk^®¯ªk« ^ zs|k^ª ikgzs|k sn 

emissions associated with sales to Oregon retail customers from 2026 -2030 

and 2030 -2040. Actual reductions may vary year -by-year due to variables 

®r^® s{§^g® k{s««s~|« ®r^® ^ªk fk·~|i J5/í« g~|®ª~z ^|iÛ~ª ®rk §^gk ~p gzk^| 

energy acquisition and integrat ion.   

¶ Achieving emissions targets reliably and affordably will require access to a 

wider geographic diversity of resources and the transmission solutions to 

access them. Participation in regional markets and partnerships that allow 

PGE to pool resources and source clean energy from across the West can 

increase reliability and lower costs for our customers.  

¶ Significant transmission constraints drive a greater role for customer -sited 

resources, including demand response and energy efficiency, and 

community -based renewable energy resources in this CEP/IRP. PGE plans to 

pursue all cost -effective energy efficienc y and demand response during the 

Action Plan window. PGE establishes a target for CBRE resources of 155 MW 

by 2030 with plans to pursue at least 66 MW by 2026.   

¶ The growing role of customer -sited and community -based renewable energy 

resources in J5/í« ikcarbonization efforts underscores the importance of 

J5/í« ongoing efforts to enhance the capacities of d istributed energy 

resources to provide local and system value when managed as a Virtual 

Power Plant. 
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¶ PGE forecasts a significant capacity need of 1136 MW in summer, 1004 MW 

in winter, and a significant energy need of 905 MWa (~2,500 MW nameplate) 

by 2030.  

¶ J~zsg· ^|i {^ªyk® gr^|qk« g~¯zi gr^|qk J5/í« k«®s{^®ki p¯®¯ªk k|kªq· ^|i 

capacity needs but the near -term actions proposed during the Action Plan 

window are the same: conduct one or more Request for Proposals (RFPs) for 

an additional 181 MWa (~520 MW nameplate) of non -emitting generation 

and sufficient capacity to remain resource adequate each year.  

¶ 2030 emissions targets can be met with  technologies  and resources that are 

currently known and commercially available.   

¶ Pathways to 2040 emissions targets will require further development of non -

emitting resources  and transmission  ®~ {kk® ®rk ªkqs~|í« k|kªq· ^|i 

capacity needs.  

¶ J5/í« |^®¯ª^z q^« §z^|®« will continue to play a role in help ing  to meet our 

resource adequacy needs during the clean energy transition . PGE will 

continue to invest in the efficiency, safety  and emissions controls of those 

facilities as appropriate.   

¶ Efforts to specify the sources of generation for resources currently procured 

through short -®kª{ {^ªyk® §¯ªgr^«k« µszz ªki¯gk J5/í« ªk§~ª®ki k{s««s~|« 

and future energy needs.  

¶ Utilizing federal, state  and local funding opportunities to support 

decarbonizati on on our system will mitigate customer price pressure during 

the transition.  

¶ J5/í« «¯ggk«« µszz ªk©¯sªk ikk§ ^|i g~|®s|¯ki g~zz^f~ª^®s~| µs®r ~¯ª 

customers, communities  and stakeholders and with a wide range of leaders 

at all levels of government.  
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Chapter 1. Clean energy plan 
House Bill  (HB) 2021 is a transformative public policy setting  Portland General Electric ( PGE) 

on a path to decarbonizing the power supply for  Oregon retail customers. 1  To inform our 

approach to meeting the greenhouse gas (GHG) emissions targets specified  by HB 2021, we 

have engaged in robust planning, analysis, stakeholder  and community engagement. 

Throughout our planning, we remain committed to balancing affordability for customers, the 

reliability of the grid  and GHG reductions.  

We begin this chapter by describing our vision for a clean energy future and our role in 

leading an equitable clean energy transition across our service territory. Before discussing 

our decarbonization strategies, we provide an overview of our system emiss ions and historic 

progress . Notably, in this chapter, we summarize the results of Integrated Resource Plan (IRP) 

modeling and portfolio analysis developed over subsequent chapters , which form the basis 

of our Clean Energy Plan (CEP) and detail our path to compliance with HB 2021 emissions 

targets. 

Chapter highlights  

¶ To meet our emissions targets, w e have identified a significant need to 

procure non-emitting resources  and capacity  to keep pace with new 

customer demands.   

¶ Achieving emissions targets reliabl y and affordably requires systematically 

replacing fossil fuel generation and purchases with non -emitting energy and 

capacity resources.  

¶ Transmission is a significant factor impacting the economics and timing of 

resource additions to meet HB 2021 targets. Transmission solutions are 

integral to meeting our targets.  

¶ Significant transmission constraints will drive a greater role for customer -

sited resources such as demand response  (DR), energy efficiency  (EE), 

distributed solar/storage  and community -based renewable energy  (CBRE) 

resources, highlighting  ®rk s{§~ª®^|gk ~p J5/í« kpp~ª®« ®~ s{§ª~´k ~¯ª 

utilization of these resources through a virtual power plant (VPP).  

 

1 House Bill (HB) 2021 codified as ORS 469A.400 to 469A.475, effective 09/25/2021.  



Clean Energy Plan and Integrated Resource Plan 202 3  | Chapter 1 . Clean energy plan  

 

Page 8 Portland General Electric  

 

¶ 2030 emissions targets can be met by technologies and resources that are 

currently known and commercially available.  

¶ Decarbonization p athways to 2040 will require further technological 

advancement of non -emitting resources and transmission to meet the 

regioní« k|kªq· ^|i g^§^gs®· |kki«Î  

 

At PGE, we are privileged to serve Oregon communities with an essential service 

foundational to the well -being and vitality of society. Our responsibilities are significant, and 

we are continuously evolving our ambitions and best practices to advance social equity and 

environmental sustainability in the communities we serve. We are firmly committed to a 

future in which all Oregonians can thrive.  

We have supported Oregon communities with reliable, affordable  and safe power for over 

130 years. While many things have changed over that time, our core responsibility to power 

Oregon homes and businesses has not. It has become increasingly  apparent that climate 

change poses significant risk s to the power sector across al l regions of the country. Extreme 

weather and natural disasters threaten utility infrastructure, contribute to energy market 

volatility  and render the balancing of energy supply and demand more challenging. At PGE, 

we have witnessed the impacts of climate change first -hand in the form of record -breaking 

winter and summer energy peaks, damaging and disruptive storms, and wildfire risk.  

Importa ntly, climate change threatens the health and well -being of the communities we 

serve, and our most vulnerable communities, including Black, Indigenous and People of 

Color (BIPOC) and communities experiencing economic hardship, are often the most 

negatively  s{§^g®kiÎ "« ®rk «®^®kí« z^ªqk«® kzkg®ªsgs®· §ª~´sikªÏ µk r^´k ^ ¯|s©¯k 

responsibility to address the challenges of climate change head -on and lead the transition to 

cleaner, non -emitting sources of energy. Integral to this work is our commitment to diver sity, 

equity  and s|gz¯«s~| ^|i ®~ «¯§§~ª®s|q k´kª·~|kí« ~§§~ª®¯|s®· ®~ §^ª®sgs§^®k s| ^|i fk|kps® 

from a clean and reliable energy future.  

Our commitment to equity is important across all areas of our business, but especially as we 

acknowledge the disprop ortionate impacts of climate change on vulnerable communities. 

We seek to decarbonize our system in ways that can benefit traditionally underserved 

communities across our service territory. In Chapter 7 , Community benefits indicators and 

community -based renewable energy , we describe our efforts to  apply an equity lens to our 

resource and decarbonization planning . In Chapter 14 , Community equity lens  we 

describe our efforts throughout our planning process  to create an inclusive process in which 

all the diverse communities we serve can participate and be heard.  
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We also seek to ground our resource and decarbonization planning efforts in the best 

available climate science, including the United Nations Interg overnmental Panel on Climate 

Change (IPCC) Sixth Assessment Report ̂ |i ®rk Bªkq~| +zs{^®k +r^|qk Mk«k^ªgr 7|«®s®¯®kí« 

Sixth Oregon Climate Assessment. 2,3 We see this reflected in climate -related goals that the 

company has set in recent years (described i n Figure 1), as well as our detailed disclosures of 

environmental, social  and governance (ESG) metrics and progress in our annual ESG report. 4 

We view our responsibility to  address climate change as broad, including decarbonizing the 

power we generate and purchase for customers; reducing emissions associated with other 

^ªk^« ~p ~¯ª g~{§^|·í« ~§kª^®s~|«Ï «¯gr ^« ~¯ª ~µ| ´krsgzk pzkk®« ^|i f¯szis|q«Ñ ^|i 

preparing our system for, and working with customers to support, their continued 

electrification of vehicles, homes, buildings  and industrial systems. 

PGE has been committed to reducing emissions for many years and in 2020 announced its 

voluntary goal to achieve company -wide net zero carbon emissions by 2040. PGE then 

became the first US utility to sign The Climate Pledge in 2021, joining what is now more than 

385 companies worldwide in committing to net zero emissions by 2040, 10 years ahead of 

the Paris Accords.5 Having established these emissions reduction goals, PGE then welcomed 

the opportunity to collaborate with community groups, policy makers  and other stakeholders 

around  the potential for state mandated targets for emissions for power genera ted and 

purchased for Oregon retail customers, in what eventually became House Bill 2021 (HB 

2021).  

 

2 United Nations Intergovernmental Panel on Climate Change (IPCC)  Sixth Assessment Report available at: 
https://www.ipcc.ch/assessment -report/ar6/   
3 Bªkq~| +zs{^®k +r^|qk Mk«k^ªgr 7|«®s®¯®kí« Ns¶®r Bªkq~| +zs{^®k "««k««{k|® ^´^sz^fzk ^®Ð 
https://blogs.oregonstate.edu/occri/oregon -climate -assessments/  
4 J5/í« /N5 ªk§~ª® s« ^´^sz^fzk ^®Ð https://portlandgeneral.com/about/who -we-are/sustainability   
5 Information about The Climate Pledge is available at: https://www.theclimatepledge.com/us/en   

https://www.ipcc.ch/assessment-report/ar6/
https://blogs.oregonstate.edu/occri/oregon-climate-assessments/
https://portlandgeneral.com/about/who-we-are/sustainability
https://www.theclimatepledge.com/us/en
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Figure 1. J5/í« climate goals and targets  

 

House Bill  2021 sets PGE on a course to provid ing  Oregon retail customers with energy from 

generation and power purchases that is 100 percent  GHG emissions-free by 2040, with 

important emissions milestones required along the way. 6 As described in Chapter 14 , 

Community equity lens , Chapter 13 , Resilience , and Chapter 7 , Community benefits 

indicators and community -based renewable energy , HB 2021 also requires PGE to 

meaningfully include equity, resilience  and CBRE resources as part of its decarbonization 

efforts, and to begin to evolve its resource planning approach to include a broader range of 

community benefits. The inclusion of community benefits mark s a change in how utilities like 

PGE evaluate resources and other system investments to serve customers. We have taken 

some important initial steps in this combined filing of our CEP and IRP to identify community 

benefits indicators  and adapt our IRP metho ds to begin including them. We look forward to 

future improvements  as we continue our engagement with communities.  

Filing  this inaugural CEP with our 2023 IRP is an important first step in charting a course to 

achieving emissions targets in 2030, 2035  and 2040 that balances affordability and reliability 

for customers. Our utility has learned much in this process, and we will continue to learn 

more and adapt our strategies as the market, technologies  and the needs of customers 

continuously evolve. As descri bed in the following sections , the path to the 2030 emission s 

target is predicated on technologies and resources that are currently known and 

commercially feasible and available. But as we look beyond the initial 2030 target, there are 

still important unknowns  regarding technology, resource economics  and regulation . 

 

6 ORS 469A.405. 
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But this is what we do know. Our ability to serve load in the future will hinge on our ability to 

plan for and procure the best combination of  resources that balances costs and risks for 

customers to meet our emissions targets safely and reliably.  Decarbonizing our power supply 

will require resource acquisition and integration at a pace and scale unprecedented in our 

¯®szs®·í« rs«®~ª·Î 7® µszz ªk©¯sªk gr^|qk« s| r~µ µk §ª~g¯ªk ªk«~¯rces for our system, how we 

operate our system, how we participate in energy markets, how we collaborate with other 

regional energy players, and ultimately, how we provide exceptional electricity service to 

customers. These changes will be informed by scie nce, market research, rigorous modeling, 

data analytics, guidance from our regulators and policy makers, and importantly, from robust 

engagement with customers and communities.  

Decarbonizing our system will require significant new investment in energy res ources and 

distribution and transmission  infrastructure  to prepare for the smart, clean energy grid of the 

future. Our commitment to energy access and affordability is more important now than ever 

before. Customers already rely on us for their essential el ectricity needs. As we look to the 

future, customers will rely on us further as they electrify their vehicles, homes  and businesses. 

Affordability drives us to continuously innovate, deploy new technologies, launch new 

programs, simplify processes  and redu ce costs while delivering exceptional customer 

experiences.  

We will continue to actively manage costs for customers as we transition to an energy mix 

that meets our emissions targets. This includes careful and inclusive planning through our 

Clean Energy Plan, Integrated Resource Plan and Distribution System Plan processes, 

competitive procurement through our Requests for Proposals (RFPs) for resources, and our 

continuous efforts to improve operational efficiency, safety, system and equipment reliability. 

We are also actively pursuing federal and state grant funding opportunities to offset 

investment costs and support key decarbonization initiatives on behalf of customers, 

including infrastructure upgrades. We are also supporting efforts to connect customers with 

the unprecedented federal tax incentives and rebates available, ranging from electric 

vehicles to heat pumps to rooftop solar.   

We remain committed to supporting customers with the tools to manage their own energy 

costs. This includes expanding syste ms that give customers insights into their energy use and 

support ing  customers in paying their electricity bills  through access to federal and state 

k|kªq· ^««s«®^|gk §ª~qª^{«Ï ^|i J5/í« 7|g~{k L¯^zspski *szz -s«g~¯|® (IQBD) Program. At 

the close of 2022, there µkªk {~ªk ®r^| ÂÅÏ¾¾¾ r~¯«kr~zi« k|ª~zzki s| J5/í« 7QBD program. 

We also recognize that m anaging costs also involves addressi ng societal barriers that make it 

harder for people to access energy savings, clean energy  and energy assistance and 

collaborating  with community groups to support state and federal legislation that helps low -

income and vulnerable communities meet their en ergy needs.  
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1.1  Aligned planning  

The combined filing of the CEP and IRP s« ®rk g~ª|kª«®~|k ~p J5/í« ´s«s~| p~ª ^ balanced , 

comprehensive, collaborative  and streamlined planning process to achieve emission targets . 

It is situated within an evolving utility re gulatory planning landscape where connectivity and 

alignment across planning strategies are increasingly complex  and necessary, sharing our 

journey toward decarbonization clearly and concisely. As a result, it connects the dots for our 

regulators, policyma kers, customers, stakeholders  and communities  between multiple 

planning requirements .  

The combined plans are informed by data and outputs from other planning processes; 

references are provided throughout the plan accordingly. Notably, load and distributed 

energy resource ( DER) adoption forecasts and hosting capacity analysis from the Distribution 

System Plan (DSP) inform IRP analysis of system needs and preferred resource options. The 

CEP and IRP Action Plan then provides the need and key inputs for successive planning 

activities presented through RFP materials, the Flexible Load Multi -Year Plan (MYP) and 

Transportation Electrification  (TE) Plan, as depicted in Figure 2 . 

Figure 2. Coordination between planning activities 7 8 

 

 

7 OAR 860-027-0400, available at: https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=221555 . 
8 See In the Matter of Public Utility Commission of Oregon, Con sideration for Adoption Staff Proposed Guidelines for 
Distribution System Planning , Docket No. UM 2005, Order 20 -485 (Dec 23, 2020), available at: 
https://apps.puc.state.or.us/orders/2020ords/20 -485.pdf . 

https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=221555
https://apps.puc.state.or.us/orders/2020ords/20-485.pdf
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PGE also has sought to promote alignment of engagement processes, as discussed in 

Chapter 14 , Community equity lens . Coordinated engagement strategies between the 

CEP, IRP, DSP and other venues seek to reduce workload wherever possible. Going forward, 

these engagement activities will also seek to a zsq| µs®r |kµ §ª~gk««k« ªkz^®ki ®~ J5/í« 

Community Benefits and Impacts Advisory Group  (CBIAG). The result of these proceedings 

must meaningfully reflect stakeholder and community input.  

This new landscape requires thoughtful and ongoing discussion. For ex ample, there are still 

many outstanding questions on how CEP guidance will impact existing DSP guidelines and 

inform resource acquisition actions and proactive investments in the distribution system to 

accelerate decarbonization as envisioned in HB 2021. W e look forward to working with the 

Public Utility Commission of Oregon  (OPUC or the Commission ), stakeholders  and 

community membe rs to further develop and refine the DSP guidelines.  

1.2  Historic al emissions trends and resource mix  

PGE is a vertically integrated electric utility encompassing generation, transmi ssion and 

is«®ªsf¯®s~|Î J5/ s« Bªkq~|í« z^ªqk«® kzkg®ªsgs®· §ª~´sikªÏ «kª´s|q ~´kª Ç¾¾Ï¾¾¾ ªk®^sz 

g¯«®~{kª« µs®rs| ^ «kª´sgk ^ªk^ ~p ¿ÎÇ {szzs~| ªk«sik|®«Î M~¯qrz· r^zp ~p Bªkq~|í« §~§¯z^®s~| 

lives within PGEí« service area, encompassing 51 incorporated cities entirely within the State 

of Oregon. Seventy -ps´k §kªgk|® ~p Bªkq~|í« g~{{kªgs^z ^|i s|i¯«®ªs^z ^g®s´s®· ~gg¯ª« s| J5/ 

service area.  

Figure 3. J5/í« «kª´sgk area  and g eneration capacity  
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J5/í« «·«®k{ s|gz¯ik« {~ªk ®r^| Á,300 megawatts (MW) of generation  capacity (Figure 3), 

including hydro, wind, solar, natural gas  and coal. The remaining coal in our system stems 

from our ownership share of units 3 and 4 of the Colstrip plant in Montana. PGE also owns 

and operates  five thermal generating units: Beaver, Power Westward Units 1 &  2, Coyote 

Springs and Carty, and its Westside hydro complex, including the Faraday, North Fork, Oak 

Grove and River Mill dams on the Clackamas, and the T.W. Sullivan dam on the Willamette. 

PGE also co-owns and operates the Pelton -Round Butte hydro complex in Madras with the 

+~|pkikª^®k Pªsfk« ~p ®rk W^ª{ N§ªs|q«Î J5/í« µs|i p^gszs®sk« s|gz¯ik *sqz~µÏ P¯g^||~| Ms´kª 

and Wheatridge.  

In addition to generation, PGE also purchases power to serve c ustomers. Those purchases 

take a variety of forms and may include bilateral contracts (both short - and long -term) and 

market purchases. The GHG content associated with these market purchases is either 

specified (from a known source  per contract ) or unspeci fied  (generation type not specified in 

a contract) . PGE also sells surplus power to the market or to other energy suppliers in the 

region. Power sales can help offset power costs for customers.  

PGE reports emissions from power generation and power purchas ed to Oregon Department 

of Environmental Quality ( ODEQ) annually as required by OAR 340 -215-0120.9 Chapter 5 , 

GHG emissions forecasting , provides a thorough overview of our emissions reporting 

requirements, especially as it pertains to HB 2021 compliance. In this section, Figure 4  

proviik« ^ «|^§«r~® ~p J5/í« ªk®^sz 565 k{s««s~|« ®ªk|i« ^|i ªk«~¯ªgk {s¶Î  

 

9  OAR 340-215-0120, available at: https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300 . 

https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300
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Figure 4. PGE emissions at a glance 10 

 

PGE is reporting 6.06 million metric tons of emissions from power generation and purchase d 

power  to service Oregon retai l load in 2022. This reporting continues a downward trend in 

reported emissions since 2010. There will always be year -to-year variations in emissions 

reported due to changes in economic factors that affect load or changes in weather that 

affect hydro condi tions, renewable capacity  and peak energy needs, that are increasingly 

r^ªi ®~ p~ªkg^«®Î 7® s« ^z«~ s|«®ª¯g®s´k ®~ z~~y ^® J5/í« 565 k{s««s~|« s|®k|«s®·Ï {k^«¯ªki s| 

emissions of carbon dioxide equivalent (CO2e)  per megawatt hour ( MWh), to show how PGE 

s« {kk®s|q z~^i qª~µ®r s| s®« «kª´sgk ®kªªs®~ª· µs®r z~µkª k{s®®s|q ªk«~¯ªgk«Î J5/í« 565 

intensity has also been consistently declining in recent years, from 0.41 MT/MWh in 2019 to  

0ÎÁ¾ ?PÛ?Wr s| À¾ÀÀÎ *· À¾Â¾Ï J5/í« 565 intensity for power associated with  Oregon retail 

customers effectively will need to fall to zero to meet HB 2021 requirements.  

 

10 Figures in the graphic above are preliminary and bas ed on energy served to retail customers within the State of Oregon, 
as required by the Oregon Department of Environmental Quality (ODEQ). Some or all of the renewable energy attributes 
associated with PGE's Basic Service Mix may be sold, claimed or not acq uired. The 26% Hydro amount includes power 
purchased from Bonneville Power Administration. The 21% Other & Unspecified contains purchased power for which a 
specific generating resource is not defined and could be any of the generation types (e.g., wind, hy dro, gas). 



Clean Energy Plan and Integrated Resource Plan 202 3  | Chapter 1 . Clean energy plan  

 

Page 16 Portland General Electric  

 

PGE lowers its reported emissions and emissions intensity by changing the portfolio of 

generated and purchased resources to meet Oregon retail load . In 2022, 39 percent  of the 

power generated and purchased for Oregon retail  customers came from specified non-

emitting resources, primarily hydro, wind and solar. The percentage of power  that was 

unspecified was 21 percent  in 2022 and stems primarily from short-term mar ket purchases. It 

is reasonable to conclude that a portion of those unspecified market purchases also c ame 

from non -emitting resources, given the surplus of solar exported from California during key 

intervals of the day. But because the underlying generati ng source is unknown for many 

short-term market purchases, including those occurring through the Energy Imbalance 

Market  (EIM), ODEQ rules require PGE to assign a positive emission factor to unspecified 

resources, as compared to non -emitting resources whic h have an emissions factor of zero. 

PGE is committed to  working with regional organization s to improve emissions tracking and 

accounting across Western markets to provide better visibility into the GHG content of 

market power.  

PGE also discloses GHG emissions as part of its annual ESG reporting. In our ESG report, we 

disclose emissions associated with Oregon retail load, based on ODEQ methodology. We 

^z«~ is«gz~«k ^ isppkªk|® ´skµ ~| J5/í« k{s««s~|« ¯«s|q ®rk g^®kq~ªsk« ~p Ng~§k ¿Ï À and 3 

emissions from t he GHG Corporate Protocol, displayed in Figure 5 .11 That approach 

§ª~´sik« ^ µsikª zk|« ~| J5/í« k{s««s~|« ®r^| x¯«® ®r~«k ^««~gs^®ki µs®r §~µkª associated 

with retail  customers and includes emissions associated with other areas of our oper ations, 

including wholesale operations, fleets  and our buildings and facilities.  

Figure 5. Scope 1, 2 & 3 emissions  

 

Prk k{s««s~|« ªkq¯z^®ki f· 6* À¾À¿ i~ |~® isªkg®z· g~ªªkz^®k µs®r ®rk g~{§^|·í« Ng~§k ¿Ï À 

or 3 emissions. HB 2021 applies to emissions associated with megawatts of generation and 

purchases for Oregon retail load. Scope 1 includes emissions from all fuels burned by 

thermal generating resources, whether for retail or wholesale customers, as well as fuels 

burned by our fleets and buildings. Power purchases for retail load are included in Scope 3. 

 

11 Additional information about the GHG Corporate Protocol is available at: https://ghgprotocol.org/corporate -standard .  

https://ghgprotocol.org/corporate-standard


Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 1 . Clean energy plan  

 

Portland General Electric  Page 17 

 

HB 2021 only applies to a segment of our Scope 1 and 3 emissions ; however, emissions 

associated with power generation and purchases comprise the largest portion of the 

compa|·í« ªk§~ª®ki k{s««s~|«Ï ^gg~¯|®s|q p~ª ÇÇ percent  of reported Scope 1, 2 and 3 

emissions. We include data on Scope 1, 2 and 3 emissions in this CEP to provide greater 

®ª^|«§^ªk|g· s|®~ J5/í« g~ª§~ª^®k k{s««s~|« p~~®§ªs|®Î 

1.2.1  HB 2021 requirements  

House Bill  2021 requires PGE to reduce emissions associated with electricity sold to  Oregon 

retail customers, with specific targets PGE must achieve on a path to 100  percent  non-

emitting energy by 2040. HB 2021 is a technology -neutral requirement and compliance is 

determined by reporting absolute emissions to ODEQ at or below target levels by 2030, 

2035 and 2040.12 Targets are determined as percentage reductions from a 2010 -2012 

average baseline, as specified by  O-/LÎ " «¯{{^ª· ~p J5/í« 6* À¾À¿ ®^ªqk®« s« s|gz¯iki s| 

Figure 6 . 

Figure 6. HB 2021 emi ssion targets for PGE  

 

1.3  Recent milestones in efforts to decarbonize  

J5/ r^« ^zªk^i· ®^yk| «sq|spsg^|® «®k§« ®~ ikg^ªf~|sºk s®« «·«®k{ s| ªkgk|® ·k^ª«Î J5/í« 

emissions in 2022 are already 25 percent  fkz~µ 6* À¾À¿í« 2010-2012 average baseline level 

 

12 ORS 469A.410 
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of emissions. While additional steps , as described in this chapter , are necessary to achieve 

the emissions targets in 2030 and beyond, we summarize some recent milestones in our 

efforts to build a non -emitting resource portfolio.    

All -Source RFP: In 2021, we issued an All -Source RFP for non-emitting energy and capacity 

ªk«~¯ªgk« ®~ {kk® g¯«®~{kª«í k|kªq· |kki«Î Jª~xkg®« ®r^® s|gz¯iki ´^ªs~¯« g~{fs|^®s~|« ~p 

wind, solar, battery storage, as well as pumped storage, were evaluated throughout 2 022. 

PGE is seeking generation resources to provide up to 250 -megawatt average ( MWa) of non -

emitting energy and 388 MW of non -emitting capacity in this RFP. The ultimate outcome is 

anticipated to result in the selection of multiple projects for both renewa ble and capacity 

resources.  

Clearwater Wind Project:  As part of the 2021 RFP, PGE and NextEra Energy Resources, 

LLC., have entered into agreements to construct a 311 MW wind energy facility, which will be 

part of the larger Clearwater Wind development in Eastern Montana. PGE will own 208 MW 

of generation, with another 103  MW of output purchased through power purchase 

agreements.  The project has an estimated commercial operation date of December 31, 2023. 

Located approximately 65 miles northeast of the Cols trip Generating Station, the wind farm 

will span Rosebud, Garfield  and Custer counties in Montana.  

Wheatridge Renewable Energy Facility:  The Wheatridge Renewable Energy Facility is the 

first development of its scale in North America to co -locate wind and s olar generation with 

battery storage. Wheatridge includes a 300 -megawatt wind farm, a 50 -megawatt solar facility 

and a 30-megawatt battery storage system, which came fully online spring of 2022. PGE 

partner ed with NextEra Energy Resources to develop the fa cility. Wheatridge is  in Morrow 

+~¯|®·Ï Bªkq~|Ï ®rk «^{k g~¯|®· µrkªk J5/ ªkgk|®z· ikg~{{s««s~|ki Bªkq~|í« ~|z· g~^z 

plant in Boardman.  

Boardman Closure and Decommissioning:  In 2020Ï J5/ gk^«ki ~§kª^®s~|« ^® Bªkq~|í« 

last coal-fired plant. We are now in t he process of sustainably decommissioning the facility. 

This includes seeding 100 acres of former coal yard and other previously developed areas 

with native plants; salvaging and/or repurposing all parts of the plant where feasible æ 

including rail cars, ve hicles, equipment  and scrap metal æto avoid waste; and turning 

concrete from the plant buildings into gravel or fill material at the site.  

Faraday Powerhouse : PGE recently completed the rebuild of the 100-year-old Faraday 

dam. This is an important asset in our non -emitting portfolio that is now back in service to 

customers. Investment in the upkeep and maintenance of our existing portfolio is essential to 

meeting our decarbonization targets reliably and affordably.  
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1.4  Strategies to decarbonize  

B¯ª ikg^ªf~|sº^®s~| §z^||s|q gk|®kª« ~| g¯«®~{kª«í |kki« ^« µk §z^| p~ª s|´k«®{k|®s in new 

resources and the grid that meet our emissions targets in 2030, 2035  and 2040. At the 

highest level, our approach to reducing emissions involves:  

1. Replacing fossil fuel generation  and purchases with non-emitting energy and capacity 

resources.  

2. Systematically  reduc ing the generation  and purchase of f ossil fuels for  Oregon retail 

customers.  

3. Actively work ing  with customers to help them manage their energy use and total energy 

expenditures.  

We bolster this approach with key enabling strategies to be able to deliver a reliable, 

affordable, clean energy supply, displayed in Figure 7 .  

Figure 7. Decarbonization strategies  

 

1.4.1  Clean energy  supply  

Achieving our GHG targets requires gradually reducing fossil fuel generation and purchases 

and substituting non -emitting energy and capacity resources. Fossil fuel electric generators 

can provide much needed dispatchable capacity  and reliability  to the grid that is harder to 

replace with renewable energy resources alone. The sun is not always shining , and the wind 

is not constantly blowing. Batteries can offer energy storage on a finite basis, but prolonged 

weather events th at inhibit wind and solar generation , as exhibited in recent years, can also 

deplete battery capacity. A reliable grid must be resource adequate, with enough capacity 

and reserves to maintain balanced energy supply and demand to meet peak energy needs at 
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any time and under all weather conditions. For these reasons, as PGE looks to replace fossil 

fuel generation and purchases with renewables and storage, it will need geographic and 

resource diversity.  

Identifying the Preferred Portfolio of non -k{s®®s|q k|kªq· ªk«~¯ªgk« p~ª J5/í« «·«®k{ s« ®rk 

fundamental responsibility of the IRP, developed  in later chapters of this filing. The IRP 

provides critical foundations for our CEP. The IRP estimates our system resource need by 

forecasting long -term demand growth and comparing it to projected generation from 

existing and contracted assets.  The IRP then models the pathway to fill those resource needs, 

by evaluating resource options and determining the optimal size and timing of resource 

add itions in different portfolios. The analysis results in a Preferred Portfolio of resources and a 

detailed Action Plan for the company to follow over the next 2 -4 years. That Preferred 

Portfolio and Action Plan become  the basis and rationale for the Companyí« gzk^| k|kªq· 

§ª~g¯ªk{k|®Ï s|gz¯is|q §~®k|®s^z g~|®ª^g® ªk|kµ^z« ^|i M4J«Î Prs« ·k^ªí« 7MJ ~§®s{sºk« ®rk 

resource portfolio subject to the GHG emissions constraints introduced by HB 2021 and 

includes other important modeling innovations related to transmission, resilience  and 

g~{{¯|s®· fk|kps®« ®~ ªkpzkg® ®rk +~{{s««s~|í« pkkif^gy ~| ~¯ª À¾¿Ç 7MJÏ new Commission 

guidelines  stemming from Docket UM 2225  and stakeholder and community feedback .13 

To inform the resource path to 2030 emissions targets, the current IRP examined the 

following list of resource options that are currently known and at commercial scale in our 

region:  

¶ On-shore wind: OR Gorge, SE Washington, Montana , Wyoming  

¶ Solar: Central OR, OR Gorge, Willamette Valley , Desert SW 

¶ Battery Storage: Lithium Ion, multiple durations  

¶ Hybrid: Solar + Battery Storage  

¶ Pumped Storage Hydropower  

¶ Distributed energy resources   

¶ Energy Efficiency (EE)  

¶ CBRE (comm unity scale solar, solar + storage microgrids, in -conduit hydro ) 

Beyond 2030, other non -emitting technologies like hydrogen, nuclear, carbon capture or 

long duration storage may prove cost -effective for serving customers in our region. These 

technology opt ions are explored in greater detail in Chapter 8 , Resource  options .  

 

13 See In the Matter of Public Utility Commission of Oregon, House Bill 2021 Investigation into Clean Energy Plans, Docket 
No. UM 2225, Orders available at: https://apps.puc.s tate.or.us/edockets/DocketNoLayout.asp?DocketID=23160 . 

https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=23160
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The IRP in Chapter 6 , Resource needs  describes the estimated capacity need in 2030 to be 

1136 MW in summer and 1004 MW in winter. It forecasts an energy need of 905 MWa by 

2030, which is roughly equivalent to 2 ,500 MW of non -emitt ing energy resources, depending 

on the capacity factors of those resources. This projected resource and capacity need is in 

addition to the 1 ,000 MW of non -emitting resources currently being pursued through the 

2021 All -Source RFP. This means that by 2030, PGE may need to procure and integrate 

between 3 ,000-4,000 MW of non -k{s®®s|q ªk«~¯ªgk« ^|i g^§^gs®· ®~ {kk® g¯«®~{kª«í k|kªq· 

demands and our 2030 emissions target. Policy and market changes  could change this 

estimated need by 2030 , but the work in the ne ar term is the same: we need to procure clean 

energy resources and capacity at a n accelerated pace through one or more RFPs to achieve 

our first emissions target in 2030. To put the challenge in perspective, PGE currently operates 

3,300 MW of owned and contracted assets (shown in Figure 3). As discussed further i n 

Chapter 3 , Planning environment  and Chapter 4 , Futures  and uncertainties , the 

procurement of this quantity of non -emittin g resources will be complicated by persistent 

supply chain and labor market challenges, as well as general competition for non -emitting 

resources against the backstop of a rapidly decarbonizing Western Inter connect  (see Section 

4.1 , The changing Western Interconnection ).  

As clean energy resources and capacity come online between now and 2030, PGE can 

systematically replace the use of fossil fuel generation and purchases for Oregon  retail  

customers. PGE beg^| ®rs« ®ª^|«s®s~| pª~{ p~««sz p¯kz« ·k^ª« ^q~Î Wk gz~«ki Bªkq~|í« ~|z· 

coal fired plant , Boardman , in 2020, a first of its kind agreement to consider closure as a form 

of pollution control.  We continue to evaluate the timing and conditions of exiting owne rship 

of Colstrip Units 3 and 4 as part of meeting our regulatory and legislative requirements . As 

we look to the future, we expect to evolve operations of our thermal fleet, which includes 

some of the highest efficiency natural gas plants in the nation, to provide for reliability during 

periods of grid stress when clean energy resources are scarce relative to demand and to 

meet resource adequacy  requirements. We will continue to maintain the efficiency and safety 

of these facilities, making upgrades as nec essary for efficiency, safety  and air quality. 14 We 

may also explore the potential to transition thermal generation to cleaner fuels, such as 

hydrogen, to replace natural gas combustion in those units.  

1.4.2  Community and customer -sited solutions   

As IRP portfolio analysis demonstrates, achieving targeted emi ssions levels reliably and 

affordably will require a diversity of resource options, not only utility -scale wind, solar and 

 

14 PGE entered into agreement with ODEQ in August 2021, agreeing to reduce permitted emission levels of nitrogen 
oxides, sulfur dioxide  and particulate matter at the Beaver/Port Westward 1 plant. The co mbined total of permitted 
emission levels for these three pollutants will be reduced by 85  percent  from 2021 -2025. 
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battery resources. DERs, CBREs and a virtual power plant ( VPP) to better support the 

utilization of DERs and CBREs, are important components of our decarbonization strategy , 

and they will enable customers and communities to play an important and growing role in the 

transition to a clean energy grid.  As our award-winning track record of customer participation 

in our voluntary renewable e nergy programs attests, many customers are already choosing 

clean energy now. We are also proud to serve many municipal, commercial  and industrial 

customers who have publicly established very ambitious sustainability and climate goals. 

Decarbonizing our po wer supply facilitates attainment of their clean energy goals. DERs and 

CBREs, however, are not only resources and programs that many customers want . They are 

also resources that can help us meet our energy and capacity needs as we decarbonize, 

especially given transmission limitations for new bulk system resources  as described in 

Chapter 9 , Transmission .  

The grid of the future will be increasingly smart and adaptive, allowing for improved  two-way 

energy transfers, which means customers can save money as we continue to work  with them 

on energy efficiency programs, rooftop solar, battery storage and electric vehicle charg ing . 

For example, through our smart grid connected appliance programs, customers can 

automatically adjust their energy us e. Our customer offerings aim to benefit both 

participating and non -participating customers, support grid reliability and help manage 

overall power costs .  

Programs that help customers reduce their energy usage or incentivize customers to match 

their energy usage to times when clean resources are most abundant on the grid not o nly 

save customers money, but they can also hasten the transition to cleaner energy  resources by 

replacing the need for fossil fuel standby generation. On extreme temperature days, or when 

unanticipated weather or other events pull generation assets offline, PGE can harness the 

flexibility of demand response programs and DERs to meet pea k energy demand. By 2030, 

PGE aspires to be able to meet  as much as 25 percent  of the energy  needed on the hottest 

and coldest days with power coming  from customers and DERs. 

We anticipate growing our flexible load portfolio, and we are already experiencin g significant 

growth in EVs on our system. There are currently approximately 61,000 electric vehicles 

registered in Oregon, and the state has aggressive goals of adding 250,000 registered zero 

emissions vehicles statewide by 2025 and even larger goals by  2030. We continue to 

collaborate  with the Energy Trust of Oregon  (ETO) on local, community -driven smart grid 

technology learning programs, including the Smart Grid Test Bed (SGTB) and Smart Grid 

Advanced Load Management & Optimized Neighborhoods (SALMON) pr ojects, funded 

through the Department of Energy . The SGTB collaboration is expected to continue through 

2026 and will include a solarize campaign, as well as flexible feeder, smart inverter  and 

battery pilots. The SALMON initiative is expected to continue through mid -2027 and includes 

the retrofit of approximately 580 buildings in North Portland with technologies such  smart 

thermostats, smart water heaters, solar with smart inverters, storage  and managed electric 
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vehicle charging, with a focus on bringing b enefits to low -income and environmental justice 

(EJ) communities within the SGTB. 

We offer and continue to build our residential smart battery storage pilot which contributes 

up to 2.4 MWh of energy to support various grid services. We have been working wi th 

municipalities to pair energy storage batteries with rooftop solar and municipal electric 

vehicle charging. We are also work ing with transit providers and school systems on bus 

charging on -route and at the depot. In partnership with Daimler Truck North America, we 

continue to invest in large truck charging including pairing MW size chargers with co -sited 

batteries at the Electric Island facility. In 2022, we launched a fleet charging pilot and will look 

to continue this engagement in 2023.  

Weather event s, and delays in procurement timelines, including supply chain disruptions, 

could result in the region experiencing challenges meeting peak customer electricity 

demand in the next several years, particularly in the summer months.  During this transition 

and when periods of emergency arise, utilities need the flexibility to access all available 

resources to meet increasingly uncertain peak load demands. Last year, the Commission 

approved a revision to our tariff to allow the addition of batteries into our Dis patchable 

Standby Generation (DSG) program. We are working with customers who are installing 

battery storage to be able to draw upon those batteries at peak times as we have historically 

done with existing customer -owned emergency generators. While the pro gram is still only a 

few months old , we already have seven interested customers making up 14 MW of potential 

power. This is why our DSG program continues to be an essential resource even as we 

transition to clean electricity and add more non -diesel reserves. Our DSG program consists of 

130 MW (as of this filing) of dispatchable contingency reserve in the form of diesel 

emergency backup generators. We have been experimenting with a new type of renewable 

diesel sourced from plant waste byproducts called R99  (99 percent renewable diesel)  and 

have already rolled it ou t to our largest customer with hopes for additional customer 

adoption  in the future .  

Energy efficiency is an important component ~p J5/í« ikg^ªf~|sº^®s~| strategy, as a 

mechanism to reduce load while helping customers save on their energy bills. As detail ed in 

Chapter 12 , Action Plan , PGE plans to acquire all cost -effective energy efficiency, which is 

currently forecast by ETO to be 150 MWa on a cumulative basis through 2028. The Action 

Plan also calls for PGE to enroll 211 MW summer and 158 MW of winter  customer demand 

response by 2028. 15 

In addition, as per UM 2225 guidelines, the IRP also evaluated CBREs. CBREs, as modeled in 

the IRP, are smaller scale, less than 20 MW, distribution -connected resources that can provide 

a wider range of community benefits including resiliency and bill savi ngs for customers. 

 

15 Demand response  values include existing programs.  
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CBREs as described in Section 7.2 , Community -based renewable energy (CBRE) , could 

include standalone community -scale solar photovoltaic resources, solar paired with storage 

microgrids for resilience, and small low -impact hydro opportunities. We have established a 

target for CBRE acquisition of 155 MW by 2030. The Action Plan calls  for 66 MW of CBREs by 

2026.  

DERs and CBREs, especially when combined as microgrids , can provid e timely  system 

capacity support, resiliency for the community  and avoid  disruptions to customer service.  To 

ensure that these resources can contribute both the  energy and capacity we need, we are 

investing in improved DER utilization through our development of a VPP with capabilities to 

support our clean energy transition, discussed in greater detail in Section 8.4 , Virtual Power 

Plant (VPP) . A VPP is effectively a power plant consisting of DERs and flexible loads, 

orchestrated through a technology platform to provide grid and power operations services. 

We anticipate that changes in DER and energy efficiency program design and rate structures 

will also be necessary to support expansion of these resources in ways that pro vide grid 

benefits for all customers and distribute costs fairly.  

We are actively planning for and investing in ways to equitably modernize our distribution 

system, while improving safety, reliability and reducing emissions. Building an equitable 

clean energy future will require intentional placement of resources like ba tteries, electric 

vehicle (EV) chargers and solar panels throughout Oregon communities. To plan for the 

smart grid and  make its benefits available to all PGE customers, we collaborated with 

community -based organizations and stakeholders on Part I and II of  our DSP, filed at the 

OPUC.16 Our DSP is an integral step toward creating a 21 st-century community -centric 

distribution system that can support decarbonization.  

1.4.3  Technology and innovation  

As we look to the future and our target to reduce emissions by 100 percent  by 2040, we are 

embracing innovation and preparing to adopt and scale cost -effective clean energy 

technologies to benefit customers. A 100  percent  emissions-free grid will require 

infrastructure upgrades and new resources, storage  and grid technologies to maintain 

resource adequacy and affordability for customers. As discussed in Chapter 2 , Accessing  

support for energy transition , passage of the Inflation Reduction Act (IRA) and Infrastructure 

Investment and Jobs Act (IIJA) , as well as ongoing efforts at the federal and state levels to 

streamline the siting of new energy resources, can accelerate the expansion of non -emitting 

resources across the West, including longer duration batteries, pumped storage, floating 

offshore  wind , nuclear and hydrogen technologies. We are work ing with Federal and State 

 

16 J5/í« -NJ ^´^sz^fzk ^®Ð Distribution System Planning | PGE (portlandgeneral.com) . 

https://portlandgeneral.com/about/who-we-are/resource-planning/distribution-system-planning
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governments, Tribes, peer investor -owned utilities  and other technology experts to drive 

innovation and leverage available incentives (IRA and IIJA) to accelerate the development 

and ultimately reduce the cost of these new technologies , as well as micro -grids, advanced 

artificial intelligence ( AI), grid edge a utonomous operations, communications systems,  and 

infrastructure upgrades and system hardening  including transmission, distribution  and hydro 

generation .  

Our Integrated Operations Center (IOC), which finished its first full year of operations in 

2022, is fulfilling its role as the nerve center for an increasingly complex and intelligent 

energy network. It integrates  grid -connected assets and devices, whether consumer, utility or 

third -party owned æ while coordinating and optimizing the flow of energy and i nformation 

across the system.  

As previously discussed , we are expanding  our VPP capabilities to support our clean energy 

ªk«~¯ªgk ^|i g^§^gs®· |kki« f· zk´kª^qs|q g¯«®~{kª«í §^ª®sgs§^®s~| s| ik{^|i ªk«§~|«kÏ 

solar, battery storage, electric vehicles  and distributed energy generation programs. We 

discuss the VPP in greater detail in Section 8.4 , Virtual Power Plant (VPP) . The new 

capabilities of our IOC and other smart grid investments provide the data, system visibility  

and insights to optimize resources under constantly changing conditions. More importantly, 

®rk«k ^i´^|gk{k|®« rkz§ ^ggkzkª^®k g¯«®~{kª«í gzk^| k|kªq· ®ª^|sformation by leveraging 

the scale and diversity of West -wide generation and transmission.  

1.4.4  Regional solutions to resource adequacy : markets, 

partnerships  and transmission  

To achieve GHG targets, PGE will need access to a wider geographic area to source and  site 

resources and a broader technological diversity of resources. That is why PGE is collaborating 

in innovative new ways across the Western Interconnection. From participation in the 

expansion of regional markets to coordination on resource adequacy to transmission 

planning, PGE, like other utilities across the West, is working across the energy system in the 

West to deliver better value and enhanced reliability as we and the region decarbonize.  

This regional expansion is occurring against the backdrop of a rapidly evolving power system 

landscape across the Western Interconnection , as discussed in Chapter 4 , Futures  and 

uncertainties . In 2018, no Western states had policies mandating 100  percent  clean or a 

non-emitting power system. Today, Oregon, Washington, California, Nevada, Arizona, New 

Mexico, Colorado  and Idaho have state regulations and/or utility -specific  goals requiring 100  

percent  clean or non -emitting power (shown in  Figure 17 ). These policies will likely 

accelerate the transition from coal and natural gas fired generation to wind, solar, storage  

and other non -emitting resources. T his rapid decarbonization will increase pressure on 

suitable locations for siting new resources, as well as on the transmission infrastructure 
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required to deliver that power to load. These policies also highlight the need for regional 

coordination of plann ing to mitigate situations of utilities becoming energy -long or risking 

curtailment due to economics or lack of transmission.  

Renewable penetration and retirement of fossil fuel plants require higher volumes of 

dispatchable power and capacity requirements . As a result, resource adequacy challenges 

have occurred in recent years in the Western Interconnection. In  California, the California 

Independent System Operator (CAISO) system  was forced to implement rotating power 

outages  in August 2020 and issued a St age 3 emergency alert in September 2022  due to an 

unprecedented extended heat wave . Prior to 2020, CAISO had not issued a Stage 3 alert 

since the 2001 energy crisis. Due to reliability concerns, California has created an electric 

reliability reserve fund and extended the li fe of the Diablo Canyon nuclear power plant  for 

grid reliability  purposes.  

Climate change has ushered in new climatic patterns such that historical data cannot  inform 

future summer and winter energy peaks as reliably. Weather events with  1-in-100-year 

frequency are occurring more regularly. Customer energy usage is also evolving in response. 

For example, the June 2021 heat dome event in Oregon led to a significant uptick in the 

number of air conditioners in residences. But recent data als o suggest that not only do more 

customers have access to air conditioning, but they may be using air conditioners differently, 

running it more consistently over multiple days. At the same time, public policy across the 

West is encouraging and/or mandating building and vehicle electrification as discussed in 

Chapter 3 , Planning environment , bringing new loads to the Western Interconnection. Our 

region is also experiencing significant load growth from data centers, crypto operations  and 

the expansion of other energy -intensive industries like semiconductor manufacturing.  

When resource adequacy challenges occur, they have implications across the Western 

Interconnect. For example, during the September 2022 heat event in California, generation 

assets across the Western Interconnect were operating at capacity to avoid power outages. 

J5/í« qk|kª^®s|q ^««k®« §z^· ^| s{§~ª®^|® ª~zk s| «¯§§zk{k|®s|q ªkqs~|^z ªk«~¯ªgk 

adequacy. At the same time, generating assets across the Western Interconnect contribute to 

the reliability and resource ad equacy of our system. For this reason, in December 2022, we 

announced our intent to participate in the Western Resource Adequacy Program (WRAP) 

through the Western Power Pool  (WPP), a proactive step to protect the reliability of the 

power supply for customers while we actively transition to non -emitting resources, as 

discussed further in Chapter 3 , Planning environment . This is a critical step in our strategy 

to decarbonize.  

N~ ®~~ s« J5/í« g~|®s|¯ki §^ª®sgs§^®s~| s| ®rk Wk«®kª| /7?Ï ^ µk«®-wide real -time energy 

trading market in partnership with  the California System Operator (CAISO) that has lowered 

power costs significantly for customers over five years. PGE is actively engaged with regional 

market expansion activities that would extend the benefits of the EIM to the Energy Day -
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Ahead Market (ED AM). Regional energy markets like EIM and EDAM effectively expand our 

resource footprint, allowing PGE access to a wider diversity of resources as we and other 

regional utilities decarbonize. Markets deliver cost -savings and reliability benefits by 

economig^zz· is«§^®grs|q §^ª®sgs§^®s|q ¯®szs®sk«í qk|kª^®s~| ^««k®« ®~ f^z^|gk «¯§§z· ^|i 

demand over a wider geographic region. This enables greater renewable penetration and 

integration across the West while reducing the need for stand -by fossil fuel generation . 

Markets, therefore, facilitate decarbonization efforts and can lower the overall GHG intensity 

of power traded across the Western Interconnect.  

Market design, however, will need to be carefully considered to account for disparate GHG 

polic ies and accounting requirements across Western states. The real -time nature of the 

market means that energy is dispatched where it is most economically valued at a point in 

time. When PGE participates in the EIM, or in other short -term market transactions , the power 

it imports is typically g~|«sikªki ê¯|«§kgspskië ^gg~ªis|q ®~ O-/Lí« 565 ªk§~ª®s|q 

requirements in OAR 340 -215-0020. Since the underlying generating resource is unknown, 

O-/Lí« ª¯zk« ^««sq| ^ §~«s®s´k k{s««s~|« ª^®k ®~ ®r~«k unspecified megawatts  to reflect 

emissions from fossil fuel generating assets operating across the Western Interconnect. This 

{k^|« ®r^® J5/í« §^ª®sgs§^®s~| s| ®rk /7?Ï ^|i §~®k|®s^z p¯®¯ªk §^ª®sgs§^®s~| s| /-"?Ï µszz 

result in report ing  GHG emissions from unspecified market purchases to ODEQ. CAISO has 

begun conversations with participating utilities through workshops and other venues to 

develop better market rules for tracking and attributing carbon to enhance regional 

decarbonization efforts and facilitate utility -specific com pliance with different state GHG 

policies and requirements.  

Beyond markets, PGE is also pursuing other beneficial regional collaboration opportunities. 

Our contract with Douglas Public Utility District provided 150 MW of non -emitting hydro 

capacity, while  supporting our partners with our systems operation  technology.  Finally, our 

portfolio analysis demonstrates that additional transmission options are needed to access the 

diversity of non -emitting resources required to reliably meet our emission s targets, given the 

known constraints to *~||k´szzk J~µkª "i{s|s«®ª^®s~|í« Ý*J"í«) transmission system. As 

discussed in Chapter 9 , Transmission , and outlined in Chapter 12 , Action Plan , PGE will 

continue assessing potential transmission options that provide the best customer value . 

These policies also highlight the need fo r regional coordination of planning to mitigate 

situations of utilities becoming energy -long or risking curtailment due to economics or lack of 

transmission. 

1.5  Pathway to HB 2021 emissions targets  

Section 1.2 , Historic al emissions trends and resource mix , describe s J5/í« rs«®~ªsg ^|i 

current emissions, resource mix, GHG intensity  and our HB 2021 emission targets. In Section 

1.3 , Recent milestones in efforts to decarbonize , we describe some of the significant 
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actions that PGE has already taken to decarbonize. At the close of 2022, PGE had already 

reduced emissions by 25  percent  from the HB 2021 established baseline.  

In Section 1.4 , Strategies to decarbonize , we describe our high -level approach to 

decarbonize , which involves gradually reducing fossil fuel generation and purchases for 

Oregon retail customers and replacing it with non -emitting energy resources and capacity, as 

well as key enabling strategies to facilitate a reliable and affordable transition. We also 

discussed the important and interrelated role of the CEP and IRP. Thk 7MJ k«®s{^®k« J5/í« 

energy and capacity needs subject to HB 2021 emissions constraints. It  creates a Preferred 

J~ª®p~zs~ ~p ªk«~¯ªgk« ®~ {kk® ®r~«k |kki« ^|i ik®^sz« ^| "g®s~| Jz^| ®~ q¯sik ®rk g~{§^|·í« 

procurement and related resource actions over the next 2-4 years.  

One of the CEPí« primary objectives  s« ®~ ik®^sz J5/í« §^®r ®~ g~{§zs^|gk µs®r ®rk 6* À¾À¿ 

targets. It should show that the Preferred Portfolio and Action Plan that PGE has developed in 

its IRP are g~|«s«®k|® µs®r ê|~-ªkqªk®«ë «®k§« ®rk g~mpany should take in the near-term to be 

able to meet emissions targets in 2030, 2035  and 2040, according to the best methods 

available at the time. Moreover, it should describe how the company will demonstrate 

continual progress toward those targets. In t his section, we describe how our strategies 

described in Section 1.4 , Strategies to decarbonize  and the Preferred Portfolio and Action 

Plan developed in the IRP in subsequent chapters , inform a path to the required emissions 

targets that balance affordability and reliability for customers. More details on modeling 

specifics can be found in those chapters and the appendix  to this document.  

1.5.1  Portfolio analysis and Action Plan  

The IRP estimates an energy need of 905 MWa by 2030 and a 202 8 capacity need of 6 24 MW 

in the summer and 614 MW in the winter. To achieve our emissions target by 2030, all the 

resources acquired to meet these energy and capacity needs will have to be non -emitting. 

Integration of these resources onto our system will enable a systematic reduction in fossil 

fuels serving Oregon retail load and subsequent GHG reductions. As described in Chapter 

11 , Portfolio analysis , IRP portfolio analysis determines the best set of resource types and 

quantities to meet energy and capacity needs under different scenarios. This informs the 

creati~| ~p ®rk Jªkpkªªki J~ª®p~zs~Ï ®rk g~{§^|·í« "g®s~| Jz^| and the path to HB 2021 

emissions targets described in this section.  

PGE addressed six key questions consistent with  HB 2021 compliance in our portfolio 

analysis. The answer to these questions provi des key insights for balancing  cost, risk, 

community benefits  and the rate of GHG reduction to achieve HB 2021 targets. Those 

questions include:  

¶ At what pace should PGE reduce emissions?  

¶ Which resource actions maximize community benefits?  
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¶ Will CBREs lower system costs?  

¶ Should PGE pursue energy efficiency and demand response beyond what is planned and 

cost-effective?  

¶ Is there sufficient transmission available to meet HB 2021 targets?  

¶ Do transmission expansion options allow PGE to meet system needs at the lowest cost?   

To answer these and related questions, PGE evaluated 39 different portfolios across seven 

categories of portfolio options (see Table 1). All portfolios meet  HB 2021 emissions targets .  

Table 1. List of portfolio categories and their purpose  

Portfolio 
categories  

Purpose  

Transmission  Study the need for transmission, the timing of this need, and the 

corresponding magnitude needed over time to reliably 

decarbonize.  

CBRE Explore the relationship between costs, risk  and community 

benefits.  

Additional EE and 

DR 

Determine if and how the role of these resources could change with 

the changing planning environment.  

Optimized  Explore the relationship between minimizing costs in the short -term 

and the entire planning horizon and the cost of constraining the 

model.  

Targeted policy  Inform stakeholder discussions on specific policy questions.  

Emerging 

technology  

Understand the potential impacts of emerging technologies.  

 

The insights gleaned from the construction and comparison of these 39 different portfolios 

informed the creation  ~p J5/í« Jªkpkªªki J~ª®p~zs~ ^|i ~¯ª f^z^|gki §^®r ®~ 6* À¾À¿ 

emissions targets. Specifically, we found that:  

¶ Amongst the five decarbonization  glidepath scenarios evaluated, a linear emissions 

glidepath best balances costs, risks  and the rate of GHG redu ction. Cumulative emissions 

reduction would be higher under scenarios that either front -loaded reductions in the 

early years, or accelerate GHG targets forward in time, but at additional risk and cost to 

customers. Alternatively, delaying emissions reducti on until 2030 lowers estimated costs 

but incurs risks that PGE will not meet its targets because of procurement delays or supply 
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chain constraints, increased uncertainties in available transmission inventory, and 

operational risks associated with adding la rge quantities of resource s in a short period.  

¶ Transmission is a very significant factor impacting the economics and timing of resource 

^iis®s~|« ®~ J5/í« «·«®k{Î Prk |kki p~ª |kµ ~|- and off -system transmission options is 

significant and will be required  for PGE to achieve the HB 2021 targets  reliably . The reality 

of these transmission constraints makes additional customer -sited solutions like energy 

efficiency, demand response  and CBREs more competitive in portfolio  analysis.  

¶ Given these transmission co nstraints, selecting 100  percent  of the CBRE technical 

potential (155 MW by 2030) lowers customer costs and risks while maximizing community 

benefits.  

¶ Pursuing 100 percent  of the cost -effective energy efficiency and demand response 

available minimizes cos ts and risks for customers. While additional increments of energy 

efficiency and demand response may lower long -term costs compared to alternative 

resource options , there are near -term price impacts and additional risk associated with 

procuring this additi onal energy efficiency and demand response in the current policy 

and market environment.  

These findings, summarized in Figure 8 , g~{§ªs«k ®rk ª^®s~|^zk p~ª J5/í« Jªkpkªªki J~ª®p~zs~Î  
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Figure 8. Key findings for the Preferred Portfolio  

 

PGE built its 2023 Action Plan based on these findings from portfolio analysis and the 

Preferred Portfolio. The Action Plan , shown in Figure 9 , is the best set of near-®kª{ ê|~-

ªkqªk®ë ªk«~¯ªgk ~§®s~|« ®rk g~{§^|· s|®k|i« ®~ ®^yk ®~ ªkzs^fz· f¯szi ®~µ^ªi« 6* À¾À¿í« 

emissions targets while minimizing costs.  
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Figure 9. Action Plan  

 

In addition to the resources being pursued in the Action Plan, PGE is taking steps to meet 

resource adequacy and emissions targets at the least possible cost and risk. These  additional 

actions are shown below in Figure 10 .  
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Figure 10 . Additional steps  

 

1.5.2  Pathway to emissions targets  

J5/í« Preferred Portfolio represents the best set of incremental resource additions that 

balance cost and risk for customers while achieving HB 2021 emissions targets.  Now we 

translate that analysis into emissions reductions planned for our system between now an d 

2030, and from 2030 to 2040.  

If PGE is successful in acquiring these resources and taking related resource actions, it will be 

able to replace fossil fuel generation and purchases with non -emitting alternatives at a pace 

and scale sufficient to reduce e missions below HB 2021 targeted requirements. For planning 

purposes, our modeling assumes a linear decline in emissions associated with retail sales 

between 2026, when incremental IRP resources first become available, and 2030. It then 

plans a linear decline in emissions from 2030 to the zero emissions target in 2040. Between 

2022-À¾ÀÄÏ k{s««s~|« ~| J5/í« «·«®k{ ^ªk k¶§kg®ki ®~ ikgzs|k i¯k ®~ planned resource 

actions, including incremental resource  additions  stemming from the 2021 All -Source RFP.  

Though  PGE uses a linear glidepath for emissions reduction  for planning purposes , PGE will 

measure annual progress in megawatts of non -emitting resources adde d to our system  rather 

than in tons of emissions reductions for two reasons. First, emissions reductions are 

predicated on adding non -emitting resources and capacity to reduce thermal generation and 

purchases for meeting  load and resource adequacy requirem ents. Second, actual emissions 

reported to ODEQ between now and 2030 will exhibit  year-to year variation, due to factors 
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like weather that impact hydro conditions, renewable capacity  and peak loads or other 

events that the utility could not reasonably fore cast or control.  

PGE is planning for accelerated  procurement through one or more RFPs between now and 

2030. We expect annual acquisition and integration of non -emitting resources and have 

planned for a resulting annual decline in reported emissions, holdi ng weather and other 

variables constant. However, the realities of market procurement, transmission  and system 

integration  may instead lead to step -changes in resources becoming available to PGE 

customers and resulting emissions reduction between now and 2 030. From a planning 

perspective this is still consistent with our 2030 target. Our work to further develop the VPP to 

enhance utilization of DERs and CBREs will continue in parallel over this time frame.   

Figure 11  details the incremental resource actions by year and annual decline in emissions 

planned between now and 2030. The incremental resource additions in the Preferred 

Portfolio are shown in  Table 2 .  

Figure 11 . Preferred Portfolio resource pathway t hrough  2030  
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Table 2. Preferred Portfolio  resource pathway  through  2030 17 

Values in 
nameplate MW  

2023  2024  2025  2026  2027  2028  2029  2030  

DR (cost -

effective)  

24 26 25 19 14 11 8 9 

EE (cost-effective)  31 30 30 30 30 31 33 33 

Storage  0 0 400 232 0 0 0 0 

Solar & wind  31 894 479 237 410 284 770 438 

CBRE 0 0 0 66 19 26 23 22 

Transmission  (Tx) 

market access  

0 0 0 44 0 0 0 211 

Contract 

extension   

0 0 0 200 0 0 0 0 

GHG glidepath 

(MMTCO2e)  

5.9 5.3 5.0 4.4 3.7 3.0 2.3 1.6 

 

As the table and graph indicate, PGE anticipates being able to meet its 2030 target using 

resources that are currently known and commercially available. Between now and 2030, 

J5/í« ®rkª{^z pzkk® s« g~|®s|¯s|q ®~ kg~|~{sg^zz· is«§^®grÏ ^« s® i~k« §ªk«k|®z·, to meet 

resource adequacy and cost -{s|s{sº^®s~| p~ª J5/í« g¯«®~{kª« ^|i the region . As PGE adds 

non-emitting energy and capacity resources, it anticipates systematically reducing the 

amount of thermal output from natural gas and coal for Oregon retail  load  to meet emissions 

targets (see Figure 12 ). The market for thermal generation is increasingly constrained across 

the West, as discussed earlier, with clean energy or GHG requirements in place in almost 

every state in the Western Interconnect. Thermal generation sold into the Western 

Interconnect is therefore likely subject to the GHG or clean energy requirements of other 

states. For example, fossil fuel energy exported to California and Washington incurs direct 

carbon pricing obligations. Public policies like this, and the massive buildout of non -emitting 

resources anticipated across the region, lowers economically dispatched thermal output in  

our forward modeling.  

 

17 Cost-effective estimates of DR and EE in this table reflect  incremental additions in each year  
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Figure 12 . GHG emitting resources for retail load 2023 -2030  

 

Table 3 and Figure 13  display the longer -term resource additions in the Preferred Portfolio. 

As we look beyond 2030 to the 90  percent  emissions reduction requirement in 2035 and the 

zero-emission requirement by 2040, two things become apparent. First, there is a need for 

additional dispatchable effective non -emitting capacity resources to be developed and 

available to us in our region to meet resource adequacy needs. The model effectively ho lds a 

place for a new non -emitting capacity resource by using  two generic resources that provide 

the necessary capacity and energy for the model to meet reliability needs once transmission -

constrained proxy resources have been exhausted, the need for which becomes larger the 

closer we come to 2040. That resource may  be a new resource, currently commercially 

unavailable, like hydrogen, advanced nuclear or advanced geothermal , or an existing 

resource that becomes more cost -competitive over time, like longer -duration batteries or 

pumped storage. Second, part of the effe ctive capacity need leading into 2040 could 

potentially be offset by existing thermal plants if they are able to transition to non -emitting 

p¯kz« f· À¾Â¾Î 7® s« §~««sfzk ®r^® sp «¯§§zsk« fkg~{k g~{{kªgs^zz· ^´^sz^fzk «~~|kªÏ J5/í« 

thermal fleet could combu st hydrogen or an alternative low -carbon fuel sooner. Almost all of 

J5/í« k¶s«®s|q ®rkª{^z pzkk® s« g^§^fzk ~p g~{f¯«®s|q ^ fzk|i ~p r·iª~qk| ~ª ªk|kµ^fzk 

natural gas at present . 
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Figure 13 . Preferred Portfolio resource pathway 2031 -2043  

 

Table 3. Preferred Portfolio r esource pathway 2031 -2043 (detail)  

Values in 
nameplate MW  2
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2
0
4
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DR (cost 

effective)  

11 8 9 8 5 11 7 7 7 1 6 11 3 

EE (cost 

effective)  

34 34 32 31 29 28 25 23 19 16 15 11 9 

Storage  0 0 0 0 100 68 100 100 100 100 0 0 0 

Solar & wind  596 301 282 284 319 419 467 500 391 320 414 132 224 

Tx market 

access 

293 252 0 0 0 0 0 0 0 0 0 0 0 

Capacity  0 0 0 0 13 309 500 500 500 500 0 50 99 

GHG glidepath 

(MMTCO2e)  

1.5 1.3 1.1 1.0 0.8 0.6 0.5 0.3 0.2 0.0 0.0 0.0 0.0 
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1.6  High -level opportunities, potential barriers, 

critical dependencies  

In this section we discuss our compliance path in terms of the opportunities, challenges, 

critical dependencies  and barriers we may confront. Our ability to decarbonize highly 

depends on acquisition and integration of non -emitting energy and capacity resources. PGE 

cannot reduce fossil fuel generation and purchases without the energy and capacity to 

replace it. As we discussed previously , PGE is pursuing different strategies to increase the 

likelihood that we can replace fossil fuel generation and purc hases from emitting and 

unspecified sources on the timeline we need to meet our emissions targets. We will pursue 

large, non -emitting supply -side resources and the transmission options necessary to support 

them; we will continue our work to develop a VPP and de ploy energy efficiency and demand 

response to reduce and actively shape load; we will work with communities to develop 

CBREs; and we will leverage technology, regional partnerships and markets to access a wider 

diversity of resources to balance reliab ility and costs for customers. Changes in the 

macroeconomy, markets, technology, the regional energy economy, federal and state policy 

incentives, and customer demands can either facilitate or delay the strategies we have 

identified . These risks and uncertainties are discussed further in Chapter 2 , Accessing  

support for energy transition , Chapter 3 , Planning environment , and Chapter 4 , Futures  

and uncertainties .  

Between now and 2030, there are clear, êlow regretsë near-term actions that will be integral 

contributors to our future decarbonization portfolio regardless of future uncertainties. These 

are largely the actions articulated in our Action Plan. There is no path to an 80  percent  

k{s««s~|« ªki¯g®s~| ~| J5/í« «·«®k{ ®r^® i~k« |~® s|´~z´k ^ «sq|spsg^|® f¯szi~¯® ~p |~|-

emitting energy storage and renewables. This includes  DERs, including distribut ion system 

connected CBREs, which have the advantage of not requiring additional transmission and 

provide grid and community benefits , and our efforts to improve utilization of flexible loads, 

through the VPP. As we look to acquire these resources, we will  seek federal support and all 

of the benefits of federal policy such as the Inflation Reduction Act (IRA) or the Investment 

Infrastructure and Jobs Act (I IJA) for customers, as discussed in Chapter 2 , Accessing  

support for energy transition .  

In terms of transmission, we also consider the South of Alston (SoA) line congestion relief and 

upgrades to the Bethel -Round Butte line as êno-regrets.ë There is very little time between 

now and 2030 to acquire and integrate the scale of non -emitting resources necessary to 

offset fossil fuels, so a strategy that prioritizes moving forward with technologies that are 

commercially available today is the only plausible pathway to our tar gets. We will be moving 

forward on all these strategies simultaneously in a n accelerated procurement cycle to 

support our success. We also anticipate negotiat ing  contract renewals to maintain contracted 
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non-emitting resources in our portfolio . We plan to pursue 100 percent  of the demand 

response and energy efficiency identified as cost -effective and technically available for our 

system.  

In the near-term, the risks of large, negative , long -term consequences for our compliance 

path relate to anything that delays or prevents our ability to execute on the Action Plan. The 

risks are real, given supply -chain and labor market challenges that, while improving, still exist  

as discussed in Section 3.3 , Market, labor and supplier dynamics . Procurement delays, 

supply chain constraints, increased uncertainties in available transmission inventory, siting 

challenges  and operational risks associated with adding large quantities of resource s in a 

short period of time can delay our timeline. Any significant change in statute s, rules or 

guidelines that would require PGE to alter its strategy or restrict optionality in our pursuit of 

non-emitting resources, could also delay emissions reduction, or threaten reliability and 

affordability for customers. While demand response, energy efficiency  and community -based 

renewable resources can offset some of the need for new resources, they cannot  offset the 

need for most  or avoid the need for new transmis sion options . These resources are an 

essential element of a successful outcome,  but achieving their technical potential also 

depends on customer and community interest and participation. In the case of energy 

efficiency, under the current regulatory paradi gm, it currently falls primarily  to the ETO to 

deliver all the cost -effective energy efficiency potential in our service territory . Finally, our 

success also hinges on our ability to continue strengthening relation ships and trust with 

stakeholders  and communities. We will continue to look to stakeholders  and communities for 

feedback on our efforts and be ready to adapt our strategies accordingly.  

There will be critical junctures on our path to 2030, 2035  and 2040 emissions targets that may 

require  material changes in our decarbonization pathways. Between now and 2030, PGE will 

be tracking closely the pace of acquisition of non -emitting energy and capacity. If we can not  

maintain reliability or the pace of constant yearly acquisition of resources and  capacity, we 

will need to adjust our approach to overcome delays or adjust timelines accordingly, if the 

variables causing the delay are beyond our control. At the same time, if new transmission 

options on - and off -system do not materialize, we will likely not be able to access the diverse 

resources our system needs to decarbonize and maintain reliability. Transmission is  a 

challenge to  both PGE and the regio n. Successful transmission solutions depend on regional 

coordination and cooperation, as well as on  federal , state or local  support for siting 

transmission resources.  

To execute on our long -term plan beyond 2030 , we need to see the quantities of non -

emitting resources available on the market, and at the lower price points we forecasted for 

them. New tr ansmission is needed to gain access to off -system resources or we risk the 

reliability of the system. As we near the 2040 target and an absolute zero emissions 

requirement, new technologies that can replicate thermal generation  dispatchable capacity, 
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such as advanced nuclear, hydrogen or carbon capture and storage will be needed across 

the region to support decarbonization and resource adequacy.  

Prk gªs®sg^z f^ªªskª« ®r^® |kki ®~ fk ^iiªk««ki ®~ s{§zk{k|® J5/í« z~|q-term plan are likely 

similar to those of  other utilities across the West who are rapidly decarbonizing. The major 

barriers are transmission and the need to rapidly develop and scale new non -emitting 

technologies. Solutions will depend on regional cooperation, coordination  and federal policy 

and ps|^|gs^z «¯§§~ª®Ñ J5/í« ^g®s~|« ®~ k¶§^|i §^ª®|kª«rs§« ªkqs~|^zz· ^|i g~|®s|¯~¯«z· 

innovate new technologies are key near -term strategies toward successful, long -term 

§^®rµ^·«Î P~ ®rk k¶®k|® ®r^® ®rk +~{{s««s~| g^| «¯§§~ª® J5/í« §^ª®sgs§^®s~| s| ®rk«k efforts, 

for example, in our pursuit of federal grant dollars or our participation in expanded regional 

markets like EDAM , the Commission can play an important  role in mitigating barriers.  

Over the next 5 -10 years, our success will also depend on the Commission , as well as the 

Federal Energy Regulatory Commission ( FERC) and other federal , state, and local regulatory 

bodies, adapting regulatory processes and mechanisms to meet new needs associated with 

the rapid transitio n and new operational reality of a renewables -dominated system. We will 

|kki ®rk +~{{s««s~|í« «¯§§~ª® to pursue transmission solutions and alleviate 

s|®kªg~||kg®s~| gr^zzk|qk«Î Wk µszz «kky ®rk +~{{s««s~|í« «¯§§~ª® p~ª ~¯ª k¶§^|iki 

deployment of dispatchab le resources through our VPP efforts, as well as the development of 

new customer programs to grow our flexible loads and help customers manage costs. We 

may ask the Commission to consider changes to current regulatory constructs , such as PCAM 

(discussed in Section 3.1.8 , Regulatory policy: Power cost adjustment mechanism 

(PCAM) ) to reflect the reality of operating a system that is soon to be dominated by variable 

resources or  competitive bidding rules. Customer programs and pricing structures designed 

when clean energy was the exception, rather than the norm, will  need to be adjusted to 

equitably distribut e costs and enable us to integrate more of these resources as  a core 

component of our decarbonization strategy.  
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Chapter 2. Accessing support for energy 
transition  

J~ª®z^|i 5k|kª^z /zkg®ªsgí« ÝJ5/í«) resource and decarbonization planning is occurring 

against the backdrop  of a global transformation from fossil fuels to non -emitting energy 

resources and storage  in the power sector . Technological advancement and public policy are 

key drivers of this ener gy transition, with implications for the cost and pace of increased 

penetration of non -emitting energy resources in the energy supply mix and the rapid onset of 

electrification and energy storage. To manage costs and enhance reliability for customers 

durin g this highly dynamic period of evolution in the energy sector, PGE is actively seeking 

federal and state incentives and other opportunities . We are also working  with organizations 

across the energy sector to access the latest research and coordinating wit h state agencies, 

community -based organizations, utilities, businesses  and other actors in Oregon to deliver 

pkikª^z «¯§§~ª® p~ª Bªkq~|í« k|kªq· ®ª^|«s®s~|Î Prs« gr^§®kª ik«gªsfk« those efforts and the 

s{§zsg^®s~|« p~ª J5/í« ªk«~¯ªgk ^|i ikg^ªf~|sº^®s~| §zanning .  

Chapter highlights  

¶ Federal and state policies are helping to drive rapid decarbonization in ways 

®r^® s{§^g® J5/í« ªk«~¯ªgk §z^||s|qÎ  

¶ Federal legislation such as the Inflation Reduction Act (IRA) and Infrastructure 

Investment and Jobs Act (IIJA) that expanded and extended tax credits will 

p^gszs®^®k J5/í« ^g©¯s«s®s~| ~p |kµ ªk«~¯ªgk« ^|i rkz§ {^|^qk g¯«®~{kª ª^®k 

impacts.  

¶ We are working across the energy sector to stay abreast of rapid 

technological and market changes so that customers benefit fr om the rapid 

changes occurring across the energy ecosystem.  
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2.1  Federal support for energy transition  

The 117th Congress delivered a comprehensive federal policy response to climate change 

and an investment package  to support broad clean energy, climate  and infrastructure 

investments. This includes enacting programs and funding that would support renewable 

energy development, clean transportation, energy efficiency, the resiliency of power 

infrastructure  and clean energy research . The passage of the IRA and the IIJA has significant 

potential impacts on J5/í« ªk«~¯ªgk ^|i ikg^ªf~|sº^®s~| §z^||s|q µs®r §~®k|®s^z fk|kps®« p~ª 

customers.  

In Section 8.1.6 , Treatment of tax credits , we discuss how our  Integrated Resource Plan  

(IRP) analysis incorporates incentives from the IRA and II JA. At the time of writing this Clean 

Energy Plan (CEP) and IRP, not every potential channel  or program for accessing this 

transition package is known; billions of dollars in funding from the IRA and IIJA are still 

making their way to state and local governments, and funding opportunities are still being 

announced. As these dollars can potentially  reduce the costs of the energy transition for 

customers and render the communities we serve more equitable and resilie nt, PGE will 

actively pursue these and other state or local opportunities, often in collaboration with other 

organization s. PGE has already been successful winning federal Connected Communities 

funding for our Smart Grid Test Bed.  

The implications of new funding opportunities and incentives for our resource and 

decarbonization strategies are potentially significant and likely include the following:  

¶ Lower costs and accelerated buildout of renewables and stand -alone energy storage due 

to production and inves tment tax credits.  

¶ Additional deployment of energy efficiency and demand response .  

¶ Expansion of micro -grid and other resiliency investments . 

¶ Accelerated electrification because of consumer incentives for electric vehicles, heat 

pumps  and building retrofits.  

¶ Faster development of emerging non -emitting, dispatchable technologies that could 

bring them into planning horizons earlier than currently anticipated.   

2.1.1  Inflation Reduction Act  

With the passage of the Federal IRA of 2022, Congress enacted extensions, expansions, 

modifications of clean energy tax provisions  and provided funding and incentives to support 
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decarbonization, energy efficiency  and electrification. 18 This significant legislation has 

substantial implications for PGE, customers and climate and clean energy policy 

implementation .  

+zk^| k|kªq· ®^¶ gªkis®« {~«® isªkg®z· ^ppkg® J5/í« ikg^ªf~|sº^®s~| ^|i ªk«~¯ªgk «®ª^®kq·Î 

Traditional Investment Credits and Produc tion Tax Credits (ITCs and PTCs) for specific 

resources, such as wind and solar, were extended to apply to projects that begin construction 

from January 1, 2022 (retroactively) to December 31, 2024. A new credit for standalone 

energy storage began on Janua ry 1, 2023. On January 1, 2025, the credits transition to 

technology -neutral tax credits tied to emission reductions provided by the qualifying 

resource as determined by future Treasury Department guidance. Credit availability would 

phase out when the late r of these two conditions is met: 1) when the US power sector emits 

75 percent  less carbon than 2022 levels or 2)  December 31, 2032.  

The ITCs and PTCs available for clean energy projects have been restored to full rates, 

eliminating previously planned phas e-outs.19 However, eligibility for the full credit applies 

only if prevailing wage and apprenticeship requirements are met. Specifically, facilities must 

pay prevailing wages during construction and the first 10 years of operation . Using 

apprentices as a percentage of labor hours increases over time ( 10-15 percent  of total labor).  

Exceptions to the apprenticeship requirement are possible for good faith efforts to hire 

apprentices. Additional adders are provided for meeting other criteria. These include a 10  

percent  increased credit for meeting domestic content requirements, a 10  percent  increased 

credit for projects placed on or near a coal plant, referred to as Energy Community, that was 

retired after December 31, 2009; a 10  percent  increased energy credit for solar and wind 

facilities with a net output of less than 5 megawatts (MW) placed in service in low -income 

communities or on tribal land; and a 20  percent  increased credit for property that is part of a 

qualifying low -income residential building project  or low -income economic benefit project. 

The 50 percent  credit rate reduction for qualified hydroelectric production for property 

placed in service after December 31, 2022, is also eliminated.  

The ITC and PTCs, after being restored to the full rates and ta king advantage of the 

additional adders, can significantly reduce the costs of generating renewable energy. The 

estimated cost reduction s for select sources of generation are  seen in Figure 14 . The IRP 

modeling assumes incremental resources are eligible for the 100  percent  level of applicable 

tax credits. 

 

18 Inflation Reduction Act of 2022, Pub. L. 117 -169, Aug. 16, 2022, 136 Stat.1818.  
19 Modeling in this IRP assumes all requirements met by incremental resources to maximize tax potential. For additional 
information on the requirements associated with tax cred its, please see the Inflation Reduction Act of 2022, available at: 
https://www.congress.gov/bill/117th -congress/house -bill/5376   

https://www.congress.gov/bill/117th-congress/house-bill/5376
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Figure 14 . Estimated cost reduction from IRA for select  generation sources  

 

The IRA attempted to resolve an important clean energy tax disadvantage that impacts 

resource costs for utility customers. The ITC is subject to tax normalization rules, which 

require public utilities to recognize the benefits from  the ITC over the life of the resource, 

while non -utilities can recognize the benefits of the ITC in year one. The IRA provides 

alternatives to the ITC by providing a solar PTC and an opt -out from normalization rules for 

the new standalone storage ITC. How ever, the IRA was written, whether intentionally or not, 

so that the clean energy tax credit adders are not applied equally to the ITCs and PTCs. For 

example, the ITC, with one adder, goes from 30  percent  to 40 percent  of capital costs, which 

is a 33 perce nt increase in the credits value, while the PTC rate for generation only increases 

by 10 percent . This disproportionate increase will make the ITC with adders more valuable 

than a similar PTC with adders. Therefore, the normalization issue will likely pers ist only for 

solar projects, given its lower annual output compared to wind. PGE will continue exploring 

different options to work around the normalization issue, such as a wholly owned regulated 

affiliate, to  promote greater competition in future resource  solicitations to deliver the least 

cost resources for customers.  
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B´kª^zzÏ ®rk gzk^| k|kªq· §ª~´s«s~|« ~p ®rs« |kµ zkqs«z^®s~| ^ªk k¶§kg®ki ®~ ^ppkg® J5/í« 

acquisition of new resources by helping keep customer rates lower through expanded and 

extended cre dits. Additionally, the IRA creates the concept of credit transferability. This 

allows for the sale of PTCs and ITCs generated by either new or existing facilities after 

December 31, 2022. PGE currently has a surplus of tax credits, resulting in a carryfor ward 

balance included in the rate base. However, with transferability, PGE will be able to monetize 

the value of the credits much more efficiently and eliminate the carryforward balance more 

quickly. This ultimately leads to lower costs for customers.  

Othe r provisions in the law will support the expansion of transmission, help advance 

permitting, provide grants to support  projects  and support energy efficiency and 

transportation electrification. For example, the Building A Better Grid Initiative (BABGI) 20 

incentivizes the development of new and upgraded transmission infrastructure. Key BABGI 

elements include:  

¶ $2.5 billion Transmission Facilitation Program intended to support the development of 

nationally significant transmission lines, increase inter -regiona l connectivity  and create 

access to renewables. 

¶ $2.3 billion in Grid Innovation grants to states, territories  and tribes to strengthen and 

modernize the country's grid. (PGE is work ing with the Confederated Tribes of Warm 

Springs in an effort to develop a qualifying project) . 

¶ $10.5 billion  Grid Resilience and Innovation Partnership Program, which includes funding 

for projects that improve ®rk qªsií« ªk«szsk|gk, enhance grid flexibility  and support the 

development of transmission and distribution  (T&D) infrastructure.  

¶ $760 million dollar Transmission Siting and Economic Development Grants program .  

Also included are clean vehicle provisions, energy efficient credits  and residential clean 

energy credits.  

The IRA eliminates the previous 200,000 -vehicle manufacturer cap on the clean vehicle tax 

credit, which means Tesla, GM  and Toyota EVs will be eligible again. The Electric Vehicle (EV) 

credit will now be available for both new (credit up to $7,500) and used (credit is the lessor of 

$4,000 or 30  percen t of sales price) vehicles. The credit does require vehicles to undergo 

final assembly in North America, which has limited the vehicles that currently qualify for 

credits. In addition, credits after December 31, 2023, and December 31, 2024, are 

increasingl y tied to where minerals and batteries, respectively, are sourced, favoring 

materials from free trade partners. The electric vehicle (EV) and alternative fuel charging 

 

20 ?~ªk s|p~ª{^®s~| ~| ®rk ì*¯szis|q ^ fk®®kª qªsií initiative, available at: https://www.energy.gov/gdo/building -better -grid -
initiative   

https://www.energy.gov/gdo/building-better-grid-initiative
https://www.energy.gov/gdo/building-better-grid-initiative
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credits are extended through 2032. Despite new limitations to some provisions, it is exp ected 

that these tax credits, along with others supporting transportation electrification, such as US 

Environmental Protection Agency ( EPA) grants and commercial and manufacturing credits, 

will drive additional adoption of EVs and support transportation el kg®ªspsg^®s~|Î J5/í« z~|q-

term load forecast will increase as a result. In this IRP, we consider a broad range of load 

growth scenarios to account for the potential impacts of factors that may accelerate 

electrification. This is further described in Sectio n 4.2 , Need Futures . Furthermore, PGE has 

also assessed how energy and capacity needs would change if the load grew faster than the 

high case. This is further described in Section 6.10.2 , Accelerated load growth sensitivity . 

The Residential Energy Efficient Home Improvement credit is restored through 2032 and 

promot es energy efficiency investments in homes. Residential clean energy credits of 30  

percent  are extended in full through 2032, with a phase -out through 2034. Residential 

customers will be able to apply this credit to solar installations and standalone energy  

storage systems. 

One additional goal of the IRA is to strengthen domestic manufacturing. This aim is reflected 

in the varying domestic content requirements for credits, as previously noted, for example, in 

the clean energy and clean vehicle tax credits. T he domestic supply chain ecosystem will take 

time to develop, and the expectation is that there will continue to be supply chain issues in 

the short -term planning horizon.  

2.1.2  Infrastructure Investment and Jobs Act  

The IIJA was signed into law on November 15, 2021. The IIJA directs $1.2 trillion of spending 

to infrastructure, defined very broadly. This includes traditional infrastructure funding focused 

on roads and bridges, public transit systems, passenger rail, ports and airports, as well as 

investments in the electric grid, broadband infrastructure, water systems, cybersecurity, 

transportation electrification  and climate resilience. It will spur a historic investment in energy . 

Most notably among its many programs, the bill funds $23 billion to enhance the resiliency of 

the power infrastructure  and investment in renewable energy, $21.5 billion to develop clean 

energy demonstrations and research hubs, $9 billion to enhance manufacturing facilities and 

projects, and $5 billion to boost energy effic iency and clean energy creation. It also has over 

$18 billion in support of EV charging deployment, clean transit and school buses, and other 

transportation electrification funding.  

PGE is pursuing å and plans to pursue å grant opportunities for infrastru cture projects that can 

benefit customers and lower customer rate impacts. Currently, PGE is currently following the 

grant submission process for over $500M of potential award, on just over $900M of total 

project cost. The overall status of grants that PGE  is pursuing through IIJA is shown in Figure  

15 , which is current as of March 2023:  
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Figure 15 . IIJA grant submission and funding progress  

 

The funding opportunities sought by PGE align with the need for decarbonized energy 

supply, reliable service  and more flexible processes and systems to meet customer needs. 

J5/í« p¯|is|q ~§§~ª®¯|s®sk« «kky ®~ {kk® ®r~«k ~fjectives as follows: 

Grid resiliency improvement projects : These projects will accelerate the modernization of 

our T&D grid with the implementation of a variety of technologies . These technologies 

include  distribution automation and early fault detection , along with hardening techniques 

such as undergrounding of high voltage lines and the installation of covered conductors 

µrkªk ^§§ª~§ªs^®k µs®rs| J5/í« 6sqr 4sªk Ms«y \~|k« (HFRZs).21 We will also seek funding to 

upgrade existing lines to allow for the impo rt of additional carbon -free generation to meet 

J5/í« gzk^| k|kªq· ®^ªqk®«Î 

Middle mile  fiber : The focus area will prioritize broadband communications and grid 

resiliency by providing broadband services to underserved communities along existing 

transmission paths. Fiber optic communications cables also will provide increased resiliency 

and communication options for PGE and customers. 

Grid services demonstration:  This demonstration will highlight  the ways in which 

technologies at an existing PGE renewable energy facility can provide  different types of 

active and reactive power controls to transform a renewable resource from a simple 

intermittent energy source to a resource capable of providing a w ide range of grid services.  

Hydropower initiatives:  Hydropower facility grants will allow for upgrades and 

improvements that target resiliency, dam safety  and environmental projects at multiple 

facilities that meet the requirements of the funding opportuni ty announcement. PGE 

continues to invest in hydropower as a carbon -free source of dispatchable capacity.  

 

21 64M\« ^ªk ^ªk^« µs®rs| J5/í« «kª´sgk ®kªªs®~ª· µrkªk ´kqk®^®s~|Ï ®kªª^s|Ï {k®k~ª~z~qsg^z §^®terns and wildland -urban 
interface considerations increase the risks associated with wildfire. PGE implements specific inspection and maintenance, 
vegetation management  and ~§kª^®s~|^z ^g®s~|« µs®rs| ®rk«k 64M\« i¯ªs|q ^|i s| §ªk§^ª^®s~| p~ª J5/í« ikgz^ªki Fire 
Season for improved ignition prevention and safety.  
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Table  4. Active PGE project applications  

Grant Vehicle  Focus area  Projects  
Grant 

Funding  

IIJA Grid Resilience and 

Innovation Partnerships ( GRIP) 

Topic area 1 / Grid 

resilience  

1 $100M  

Topic area 2  /Grid 

flexibility  

2 $50+M  

Topic area 3  / 

Transmission 

innovative 

partnerships  

1 $250M  

National Telecommunication  

and Information 

Administration ( NTIA )/IIJA  

Middle Mile  1 $29M 

IIJA  Grid services 

demonstration  

1 $6M 

IIJA  HydroWIRES technical 

assistance  

1 TBD 

IIJA  Hydropower 

incentives  

4 $13M 

 

2.2  State support for energy transition  

Federal funding for the clean energy transition will be made available through different 

programs and channels, including those available to state agencies, utilities, businesses, 

community -based organizations, Tribes  and local governments. PGE is committed to working 

with entiti es across Oregon to help deliver federal funding for the energy transition. While 

not all the previously -referenced federal funding for transition will flow through state 

agencies, the Oregon Department of Energy (ODOE) and Oregon Department of 

Transportat ion (ODOT) will be important conduits for customers to access these new 

opportunities.  



Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 2 . Accessing support for energy 

transition  

 

Portland General Electric  Page 49 

 

With  the new federal funding available , DOE has received and is seeking additional funding 

for the State Energy Program to support energy efficiency, resilience  and sustainable 

transportation. 22 In addition, DOE is seeking funding for grid resilience, building codes and 

electrification, and energy efficiency programs, including an energy efficiency revolving loan 

fund. DOE is also supporting the energy transition  under the direction of House Bill (HB) 

2021. DOE was required to convene stakeholders to conduct a Small -Scale Renewable 

Energy Projects study.23 HB 2021 also created a $50 million fund to provide grants for 

planning and developing community renewable ene rgy and energy resiliency projects. While 

the grant program is not open to investor -owned utilities like PGE, it is available for Tribes 

and local governments in our service territory.  

B-BP µszz ªkgks´k öÃÀ {szzs~| s| pkikª^z p¯|i« ®rª~¯qr ®rk 77<"í« @^®sonal Electric Vehicle 

Formula Program over five years. 24 That program provides funding to states to build electric 

vehicle (EV) charging infrastructure and facilitate EV charging data collection, access  and 

reliability.  ODOT plans to work with a broad rang e of stakeholders and partners, including 

PGE, to apply funding toward building out passenger vehicle corridors, future -proofing 

corridors for future heavy -duty freight charging, and filling public EV charging gaps for 

medium - and heavy-duty vehicles, BIPOC and rural communities. Combined with other state 

policies helping to accelerate vehicle electrification, this additional funding can help 

accelerate the growth of new flexible loads in our service territory.  

2.3   Technology and market research  

Decarbonizin g reliably and affordably for customers means staying abreast of the latest clean 

energy technology and market research across the globe. The energy landscape is rapidly 

evolving. To deploy customer dollars prudently in proven technologies, PGE works with other 

organizations to gain access to cutting edge data and information and to pool research 

dollars and best practices. For example, we are actively working with the Energy Power 

Research Institute (EPRI) on issues ranging from climate adaptation, wildfir e protection, safety  

and transmission planning to new non -emitting technologies of the future , like carbon 

capture and storage, hydrogen  and others. We participate in consortiums with utilities and 

energy companies that invest in early -stage new technologi es to mitigate risks while learning 

first-hand how those technologies are evolving. Our CEO, Maria Pope, serves on the 

Secretary of Energy Advisory Board , and as part of the smart grid working group, PGE has 

 

22 Information about the State Energy Program is available at: https://www.energy.gov/scep/about -state-energy -program   
23 Informa tion about the Small-Scale Renewable Energy Projects Study is available at: 
https://www.oregon.gov/energy/Data -and-Reports/Pages/SSREP-Study.aspx  
24 Information about the National Electric Vehicle Formula Program is available at: 
https://www.transportation.gov/bipartisan -infrastructure -law/regulations/2022 -12704   

https://www.energy.gov/scep/about-state-energy-program
https://www.oregon.gov/energy/Data-and-Reports/Pages/SSREP-Study.aspx
https://www.transportation.gov/bipartisan-infrastructure-law/regulations/2022-12704
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prepared whitepapers for the ODOE on the virtual  power plant (VPP) and transmission 

planning for distributed energy resources  (DERs).  

These relationships and others help us deliver the benefits of rapid technological change 

across the global energy ecosystem to customers in Oregon. They have helped us to lower 

our operating costs, minimize disruptions  and transform how we integrate wind, solar  and 

battery technologies. For example, our Wheatridge facility was the first of its scale to combine 

all three technologies to better utilize existing significant  and scarce transmission resources 

and to serve customers with non -emitting power. As we look to the future and lowering 

emissions to meet our targets, these relationships and access to federal and state support for 

energy transition will help us manage costs for customers and provide exceptional products 

and services.  
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Chapter 3. Planning environment  
Long-term planning occurs in the context of evolving law and policy, technological advances, 

economic conditions, advancing scientific understanding of the effects of climate change, 

and general environmental concerns. Each of these factors impact resource economics, 

customer prices, community benefits  and the resource decisions Portland General Electric 

(PGE) makes in the best interests of its customers. This chapter explores the broader planning 

context influk|gs|q ~¯ª ~´kª^zz ªk«~¯ªgk «®ª^®kq· ®~ ªkzs^fz· ^|i ^pp~ªi^fz· {kk® g¯«®~{kª«í 

energy needs while achieving emissions reduction and other regulatory requirements.  

Chapter highlights  

¶ 4kikª^z ^|i «®^®k §~zsg· s{§^g®« ®rk §z^||s|q k|´sª~|{k|® p~ª J5/í« 

Integrated Resource Plan (IRP) and Clean Energy Plan (CEP).  

¶ Regulatory policy may need to adapt to changing dynamics created by state 

and regional decarbonization objectives.  

¶ Thermal resource retirement in Oregon and the West creates challenges for 

resource adequacy as the region decarbonizes.  

¶ Continued uncertainty related to labor markets, supply chains  and the 

macroeconomy presents challenges to decarbonization efforts.  

 

3.1  Federal and state law and regulatory policy  

Ns|gk J5/í« z^«® 7MJ µ^« ^gy|~µzkiqki µsth conditions and directives on March 16, 2020, 

federal and state policies related to clean energy and greenhouse gas emissions have 

evolved significantly. As discussed in Chapter 2 , Accessing  support for energy transition , 

the federal government recently advanced transformative comprehensive climate policy with 

the passage of the Inflation Reduction Act (IRA) and the Infrastructure Investment and Jobs 

Act (IIJA). It also passed the CHIPS and Science Act, which has direct implications for our 

service territory. At the state level, new executive ord ers, state agency rules and legislation 

related to electric sector greenhouse gas emissions, energy efficiency, transportation 

electrification  and building decarbonization impact the planning environment for this IRP. 25  

 

25 2021: HB 2021, HB 2475, HB 2482, HB 2027, HB 2165 and HB 3141; 
   2022: HB 5202, SB 1536 and SB 1518. 
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3.1.1  CHIPS and Science Act  

Congress recently passed the CHIPS and Science Act of 2022 (H.R. 4346).26 This legislation is 

designed to boost US competitiveness and innovation. It is expected to support future 

scientific research and development funding that could help clean energy adv ancement 

through future appropriations the Act authorizes. It also provides funding to support 

domestic semiconductor chip manufacturing, which may help address supply chain issues as 

chips are so prevalent throughout goods, and their shortage has impacted  supply chains. 

The CHIPS Act directs $280 billion in spending over the next  10 years. The spending is 

allocated to scientific research and development ( R&D) and commercialization ($200 billion 

authorization) , semiconductor manufacturing, R&D, and workforc e development ($53 billion) , 

tax credits for chip production ($24 billion) , and programs aimed at leading -edge technology 

and wireless supply chains ($3 billion). As a result of the CHIPS Act, Oregon Business Council 

and ECONorthwest research estimate Oreg on could see upwards of $40 billion of investment 

over the next  10 years, with tens of thousands of jobs and $2 -3 billion in local tax revenue. 

Nkª´sgk ®kªªs®~ª· «k{sg~|i¯g®~ª s|´k«®{k|®« µszz isªkg®z· s{§^g® J5/í« z~^i qª~µ®rÎ  

In this IRP, we consider a broad range of load growth scenarios to account for potential 

impacts. This is further described in Section 4.2 , Need Futures . Furthermore, PGE has also 

assessed how energy and capacity needs would change if the load grew faster than the high 

case. This is further described in Section 6.10.2 , Accelerated load growth sensitivity . 

3.1.2  Oregon  House Bill 2021  

In the 2021 Legislative Session, the Oregon Legislature enacted House Bill (HB) 2021.27 This 

bill requires PGE to reduce the greenhouse gas emissions associated with electricity sold to  

retail electricity consumers in Oregon. Specifically, the bill re quires utilities to reduce those 

emissions by at least 80 percent below a 2010 -2012 average baseline level of emissions by 

2030, by at least 90 percent below baseline emissions levels by 2035; and to 100 percent 

below baseline emission levels by 2040. 28 Program implementation  is shared between the  

Public Utility Commission of Oregon  (OPUC or the Commission ) and the Oregon Department 

of Environmental Quality ( ODEQ). ODEQ's primary responsibility is collect ing  greenhouse 

gas emissions data, determin ing baseline emissions, calculating  the reductions necessary to 

meet the targets  and verifying  projected emissions reductions. ODEQ's determination and 

 

26 The Creating Helpful Incentives to Produce Semiconductors and Scien ce Act of 2022 (CHIPS Act) was signed into law on 
August 9, 2022.  
27 ORS 469A.400 469A.475, amended by O R Laws 2021, Chapter 508, available at: 
https://o lis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
28 ORS 469A.400 469A.475, amended by O R Laws 2021, Chapter 508, Section 3, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   

https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
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verification is based on emissions data reports submitted by the electricity providers 

under  OAR-340-215-0120 to Oregon's  Greenhouse Gas Reporting Program .29 The 

Commission must ensure that utilities demonstrate continual progress toward the 

greenhouse gas targets. 30 Utilities must develop a CEP to meet the targets concurrent with 

each IRP development  and convene a Community Benefits and Impacts Advisory Group  

(CBIAG) to solicit feedback from  environmental justice (EJ) communities and low -income 

g¯«®~{kª«Î Prs« g~{fs|ki pszs|q ~p J5/í« CEP and IRP g~{§zsk« µs®r 6* À¾À¿í« ªk©¯sªk{k|®« 

and related guidelines adopted by OPUC. 31 

PGE will continue to submit annual reports to ODEQ as it does now. As of 2021, ODEQ has 

required third -§^ª®· ´kªspsg^®s~| ~p J5/í« ^||¯^z k{s««s~|« ªk§~ª®s|qÎ J5/ ªkgks´ki ^ §~«s®s´k 

verification statement by the deadline of September 30, 2022, for the 2021 annual ODEQ 

Investor-Owned  Utility emissions reporting. In the comp liance years 2030, 2035, 2040  and 

every year thereafter, the OPUC will use the greenhouse gas emissions data reported to 

ODEQ for that compliance year to determine whether the emissions targets are met. This 

program is based on the actual emissions associa ted with the power served to retail 

customers and does not use renewable energy certificates (RECs) to track compliance. 32 The 

bill contains a reliability pause and a cost cap to ensure the targets are reached affordably 

and reliably. 33,34 

HB 2021 also includes a range of clean energy provisions not directly related to the 

Greenhouse Gases (GHG) targets at the heart of the bi ll. These include:  

¶ Allows community -wide clean energy tariff:  Sets forth the process for developing and 

approving a community -wide green energy tariff.  PGE is actively engaged with the cities 

we serve to develop such a program. 35 

¶ Bars new emitting facility  site certificates:  Prohibits the Energy Facility Siting Council 

(EFSC) from issuing a site certificate for a new generating facility that produces electric 

power from fossil fuels unless the new generating facility will generate only non -GHG-

 

29 Information about Bªkq~|í« Greenhouse  Gas Reporting Program is available at:  
https://www.oregon.gov/deq/ghgp/Pages/GHG.aspx   
30 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 4(6), available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
31 In the Matter of  Public Utility Commission of Oregon, House Bill  2021 Investigation into Clean Energy Plans , Docket N o. 
UM 2225, the OPUC adopted CEP expectations in Order Nos. 22 -206 (Jun 3, 2022), 22-390 (Oct 25, 2022)  and 22-446 
(Nov 14, 2022) . 
32 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Sections 1 -3, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/Measur eDocument/HB2021/Enrolled   
33 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 9, available at: 
https://olis.oregonlegislature.gov/li z/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
34 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 10, available at: 
https://oli s.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
35 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 20, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   

https://secure.sos.state.or.us/oard/displayDivisionRules.action?selectedDivision=1538
https://www.oregon.gov/deq/ghgp/Pages/GHG.aspx
https://www.oregon.gov/deq/ghgp/Pages/GHG.aspx
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
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emitting elec tricity. Further prohibits EFSC from approving a site certificate amendment 

p~ª ^| k|kªq· p^gszs®· §~µkªki f· p~««sz p¯kz« s| ^ {^||kª ®r^® µ~¯zi ê«sq|spsg^|®z· s|gªk^«k 

the gross carbon dioxide emissions that are reasonably likely to result from the opera tion 

~p ®rk k|kªq· p^gszs®·Îë36 

¶ Small -scale Renewables Requirement:  Increases the existing small -scale renewable 

mandate in the Oregon Renewable Portfolio Standard from an 8 percent  capacity 

standard to a 10  percent  capacity standard. 37 

¶ Community Renewable  Energy Grant Program:  Creates a $50 million fund at the 

ODOE to provide grants for planning and developing community renewable energy and 

energy resilience projects. 38 

3.1.3  Oregon Climate Protection Program (CPP)  

Oregon Governor Kate Brown issued Executive Ord er 20-04 in March 2020, directing state 

agencies to adopt policies and programs as allowable under existing law to help the state 

meet  statewide emissions targets . In response, the ODEQ established the CPP, a new 

regulatory program that began in 2022 aiming to dramatically reduce greenhouse gas 

emissions in Oregon over the next three decades.  The CPP sets a declining limit, or cap, on 

greenhouse gas emissions from fossil fuels used throughout Oregon, including diesel, 

gasoline, natural gas  and propane, used  in transportation, residential, commercial  and 

industrial settings. The program also regulates site -specific greenhouse gas emissions at 

manufacturing facilities, such as emissions from industrial processes, with a best available 

emissions reduction appro ach. The CPP does not apply to Oregon's electric utilities, energy 

service suppliers or electricity -generating  facilities .  

In 2022, PGE contracted with Evolved Energy Research (EER) to undertake an independent 

analysis exploring pathways to deep decarbonization across all energy sectors in its service 

area. Ýê-kk§ -kg^ªf N®¯i· Q§i^®këÞÎ39 This study updated an earlier Deep Dec arb Study in 

 

36 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 28, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
37 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 37, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
38 ORS 469A.400 469A.475, amended by OR Laws 2021, Chapter 508, Section 29, available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled   
39 Evolved Energy Research. (2022, August 15). Deep Decarb Study Update Tec hnical Report. Portland General Electric 
Resource Planning. Retrieved February 14, 2023, available at: 
https://assets.ctfassets.net/416ywc1laqmd/3KDEMrOpMkbjduyiBeen3z/88464626dbcd98c97f669289cb0dbd7d/EER _PG
E_Deep_Decarb_Study_Update_Memo_.pdf   

https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2021/Enrolled
https://assets.ctfassets.net/416ywc1laqmd/3KDEMrOpMkbjduyiBeen3z/88464626dbcd98c97f669289cb0dbd7d/EER_PGE_Deep_Decarb_Study_Update_Memo_.pdf
https://assets.ctfassets.net/416ywc1laqmd/3KDEMrOpMkbjduyiBeen3z/88464626dbcd98c97f669289cb0dbd7d/EER_PGE_Deep_Decarb_Study_Update_Memo_.pdf
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À¾¿Å f· //M ®~ s|gz¯ik Bªkq~|í« recent  adoption of HB 2021 and ODEQí« +JJÎ40 The study 

found that while the CPP does not directly regulate the electric sector, end -use electrification 

is likely to be a key CPP compliance strategy in transportation and building sectors. 

/zkg®ªspsg^®s~| µszz s|gªk^«k J5/í« ®~®^z z~^i Ý^|i g~ªªk«§~|is|q ªk«~¯ªgk ªk©¯sªk{k|®« ®~ 

meet HB 2021), but it will also create the opportunity to leverage flexibility from newly 

electrified loads like smart electric vehicle charging and water heating. As noted earlier, in  

Section 4.2 , Need Futures , and  Section 6.10.2 , Accelerated load growth sensitivity , we 

consider a broad range of load growth scenarios to account for potential impacts of federal 

and state policy drivers of electrification.  

A comparison of the emissions reduction goals of HB 2021 and the CPP is given in Figure  

16 .41 

Figure 16 . Emission reduction goals HB 2021 and CPP  

 

 

40 Evolved Energy Research. (2018, April 24). Exploring Pathways to Deep Decarbonization for the Portland General Electric 
Service Territory. Portland General Electric Resource Planning. Retrieved February 14, 2023,  available at: 
https://assets.ctfassets.net/416ywc1laqmd/7tc4cXtpYgEOTM8my6rxsP/987f9f746e1bae5072204693a34c1b68/ exploring -
pathways-to-deep -decarbonization -PGE-service-territory__1_.pdf   
41 PGE Deep Decarb Study available at: 
http s://assets.ctfassets.net/416ywc1laqmd/7zH0gqWpupl16cMDeEGme5/46b024e14df63f3256a428c982f9708e/PGE_De
ep_Decarb_Study.pdf   

https://assets.ctfassets.net/416ywc1laqmd/7tc4cXtpYgEOTM8my6rxsP/987f9f746e1bae5072204693a34c1b68/exploring-pathways-to-deep-decarbonization-PGE-service-territory__1_.pdf
https://assets.ctfassets.net/416ywc1laqmd/7tc4cXtpYgEOTM8my6rxsP/987f9f746e1bae5072204693a34c1b68/exploring-pathways-to-deep-decarbonization-PGE-service-territory__1_.pdf
https://assets.ctfassets.net/416ywc1laqmd/7zH0gqWpupl16cMDeEGme5/46b024e14df63f3256a428c982f9708e/PGE_Deep_Decarb_Study.pdf
https://assets.ctfassets.net/416ywc1laqmd/7zH0gqWpupl16cMDeEGme5/46b024e14df63f3256a428c982f9708e/PGE_Deep_Decarb_Study.pdf
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3.1.4  Transportation electrificat ion  

The 2021 Legislature enacted House Bill (HB) À¿ÄÃ ®~ k¶®k|i ^|i s{§ª~´k Bªkq~|í« electric 

vehicle (EV) rebate and support utility investment in electric vehicle infrastructure. 42 House Bill 

À¿ÄÃ ªk{~´k« ®rk À¾ÀÂ «¯|«k® ~| Bªkq~|í« /V Mkf^®k §ª~qª^{ ^|i {^yk« ~®rkª ®^ªqk®ki 

changes to support underserved communities better . House Bill 2165 also requires PGE and 

Pacific Power to collect a charge set to 0.25 percent of the total reve nues collected by the 

utility, at least half of which is to be spent on TE in underserved communities. The bill updates 

ORS 757.357 to clarify OPUC authority to allow utility cost recovery for TE infrastructure 

measures and recognizes that utility investme nt to support TE includes behind -the-meter 

infrastructure.  

Bªkq~|í« «®^®k ^qk|gsk« ^ªk ^z«~ µ~ªys|q ®~ ^i´^|gk TE s| ªk«§~|«k ®~ 5~´kª|~ª *ª~µ|í« 

Executive Order 20 -04. In March 2021, the Oregon Environmental Quality Commission 

(OEQC) adopted revised Clea n Fuels Program rules to increase the amount of clean fuels 

credits generated from EV charging , and the EQC has extended the Clean Fuels Program  

another  10 ·k^ª« ®~ À¾ÁÃÎ Prk /L+ ^z«~ ^i~§®ki +^zsp~ª|s^í« "i´^|gk +zk^| Pª¯gy« ª¯zk ®r^® 

requires manufacture rs of medium - and heavy-duty vehicles to sell a certain percentage of 

zero-emission vehicles and has adopted a similar standard for light -duty vehicles through the 

Advance Clean Cars II rule.  

The Oregon Department of Transportation (ODOT) is working to im plement the federal 2021 

Infrastructure Investment and Jobs Act, which provides formula funds and flexible funds that 

ODOT plans to use to deploy EV charging across the state. The Department has announced 

more than $100 million in combined state and federa l funding for transportation 

electrification over the next five years.  

These state efforts to support, fund  and accelerate TE ^ªk k¶§kg®ki ®~ g~{§zk{k|® J5/í« 

utility - and Clean Fuels-funded programs. These policies are also expected to drive load 

growth from TEÏ ^« ªkpzkg®ki s| J5/í« z~^i p~ªkg^«®Î "« |~®ki k^ªzskªÏ s| ®rs« 7MJÏ µk g~|«sikª ^ 

broad range of load growth scenarios to account for potential impacts of federal and state 

policy drivers of electrification in Section 4.2 , Need Futures , and  Section 6.10.2 , 

Accelerated load growth sensitivity . 

 

42 HB 2165 (2021), available at:  https:/ /olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2165  

https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2165
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3.1.5  Energy efficiency and building decarbonization  

Energy efficiency is an important resource for PGE to meet its decarbonization target s and 

helps customers save money in the process. House Bill (HB) 3141 was enacted in the 2021 

session to enable the conti nuity of energy efficiency programs for PGE customers by 

modernizing and extending the Public Purpose Charge beyond its scheduled expiration.  43,44 

The bill extends the Public Purpose Charge to 2035 from its current expiration in 2025. It 

removes energy ef ficiency funding from the Public Purpose Charge , moves it into rates, 

increases funding for low -income weatherization  and modifies the existing renewables 

provision to include storage and grid optimization investments that enhance resilience, 

reliability  and renewable power integration.  

At present, multiple bodies receive and disburse funding for energy efficiency investments in 

Oregon, including the Oregon Health Authority (OHA), Oregon Housing and Community 

Services (OHCS), ODOE and Energy Trust of Oregon (ETO). OHA administers the Healthy 

Homes Program established in the 2021 Legislative session via H ouse Bill (HB) 2842.45 The 

program provides funds to assist low -income households in repairing and rehabilitating their 

residences. The funds can be used to maximize energy efficiency and make improvements to 

make a home more fire -resistant or seismically resilient, among other health and safety 

measures. OHCS administers the Low-Income Home Energy Assistance Program (LIHEAP), 

Low Income Weatheriz ation Assistance Program (WAP) and the  Multifamily Energy Program, 

and Weatherization Training and Technical Assistance (WX T&TA).  ODOE administers the 

Heat Pump Incentive Program established by Senate Bill (SB) 1536 (2022), Energy Efficient 

Wildfire Rebui lding Incentive established by H ouse Bill (HB) 5006 and the Energy Efficient 

Schools Program and works to shape codes and standards for the built environment.  46,47 

In the 2022 Legislative Session, the Legislature enacted the Emergency Heat Relief Bill 

(SB 1536), including an allocation of $25 million to the  ODOE to support the installation of 

heat pumps in the state through two distinct programs. The Heat Pump Deployment Program 

will support residential customers by providing grants directly to individuals  to cover up to 

100 percent  of the cost of the purchase and installation of a heat pump. The grant funds can 

also be used to support related upgrades needed to support or enable the new heat pump, 

 

43 HB 3141 (2021), available at: https://olis.oregonlegislature.gov/liz/2021R1/Downloads/M easureDocument/HB3141  
44 More information about the Public Purpose Charge, available at: 
https://www.oregonlegislature.gov/lpro/Publications/Publi c-Purpose-Charge-Background -Brief.pdf   
45 HB 2842 (2021), available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2842/Enrolled  
46 SB 1536 (2022), available at: 
https://olis.oregonlegislature.gov/liz/2022R1/Downloads/MeasureDocument/SB1536/Enrolled  
47 HB 5006 (2021), available at: 
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB5006/Enrolled  

https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB3141
https://www.oregonlegislature.gov/lpro/Publications/Public-Purpose-Charge-Background-Brief.pdf
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB2842/Enrolled
https://olis.oregonlegislature.gov/liz/2022R1/Downloads/MeasureDocument/SB1536/Enrolled
https://olis.oregonlegislature.gov/liz/2021R1/Downloads/MeasureDocument/HB5006/Enrolled
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including new or upgraded electrical panels, weatherization  and upgrades to improve the 

airflow of the home. The bill also establishes a residential heat pump program that will 

§ª~´sik ªkf^®k« ®~ g~|®ª^g®~ª« p~ª ®rk ê§¯ªgr^«k ^|i s|«®^zz^®s~| ~p ^sª-source or ground -

«~¯ªgk rk^® §¯{§«ë p~ª ªk«sik|®s^z g¯«®~{kª«Ï |~t to exceed 60  percent  of the purchase 

price. Since 2002 , ETO has administered energy efficiency programs for industrial, 

commercial  and residential sectors on behalf of, and in collaboration  with, utility funders. PGE 

and ETO have realized conservation, o n average, of greater than 30 -megawatt average 

(MWa)/annually for the past  10 years and at a levelized cost of energy (LCOE) of less than 

$0.0375/kWh. In the 2021 Legislative Session, the Legislature enacted HB 3141 which 

maintained funding levels for OHCS low-income weatherization, low -income affordable 

housing  and energy conservation in schools  while tying energy efficiency funding to the cost -

effective amount available as determined through planning . 

House Bill 3141 required greater budgeting coordin ation between utilities and ETO. PGE 

and ETO are now identifying opportunities to leverage programmatic funding as well as 

other sources of funding  to. Coordinated programmatic efforts between ETO and PGE can 

improve  our collective efforts to manage deploy ment dollars and stack incentives and 

benefits of both energy efficiency and flex load  to enhance grid reliability.  In addition to 

enabling flexible resources that may be called upon to support decarbonization targets  and 

address both equity and grid const raints via non-wires solutions, energy efficiency 

investments serve to enable beneficial electrification, which has the potential to foster 

beneficial load growth and stabilize rates.  

Given that the 2022 Federal Inflation Reduction Act (IRA) will provide t ax credits, incentives  

and loans for energy efficiency investment, we are also working closely with the  ODOE as we 

collectively work to leverage activity to help those facing energy cost challenges to attract 

and deploy federal energy efficiency funding do llars.  

3.1.6  Local climate action planning  

Nine cities and counties served by PGE have already established climate -related goals 

through community processes and plans, and at least four more are in the process of 

developing plans. These plans typically cover a variety of goals and objectives, including 

those concerning greenhouse gases, energy use, transportation, waste, land use, health and 

safety, and economic development. Table 5  captures a list of local governments with existing 

plans (or in some phase of developing one) and  some key electricity and emissions goals.  



Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 3 . Planning environment  

 

Portland General Electric  Page 59 

 

Table 5. Local governments í climate action plans  

Local government  Emissions Goals  
Plan under 

development  

Beaverton  Net zero emissions from electricity by 2035; 

100% reduction of GHGs by 2050  

 

Clackamas County   X 

Gresham   X 

Hillsboro  General initiative to reduce carbon emissions  

Lake Oswego  Net zero emissions from electricity use in 

buildings by 2035; Carbon neutrality by 2050  

 

Milwaukie  Net zero emissions from electricity by 2030; 

Carbon neutrality by 2045  

 

Multnomah County  100% renewable electricity by 2035   

Portland  100% renewable electricity by 2030; 50% 

emissions reduction by 2030; carbon 

neutrality by 2050  

 

Salem  50% emissions reduction by 2035 and 

carbon neutrality by 2050  

 

Sandy  Carbon neutrality by 2050   

Silverton  100% carbon free electricity for City 

buildings  

 

Tigard   X 

Tualatin   X 

West Linn  50% reduction in buildings by 2040; 100% 

reduction in transportation by 2040  

 

 

Several cities and counties have timelines for their decarbonization goals that align with our 

HB 2021 targets. For those local governments that want to decarbonize on a faster timeline, 

J5/í« 5ªkk| 4¯®¯ªk /|®kª§ªs«k ^|i 5ªkk| 4¯®¯ªk 7{§^g® ^ªk fks|q ¯«ki ®~ «¯§§~ª® gzk^| 

energy goals. Many of our large commercial and industrial customers also use these and  

other programs to meet their decarbonization goals.  

PGE has been working with local governments since 2020 to develop a community -

supported renewable program to support those local governments that have adopted 
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community -wide climate goals. During the 202 1 legislative session, PGE worked in 

partnership with several of our local governments to pass language within HB 2021. The 

program will allow local governments to work with PGE to accelerate the procurement of 

non-emitting energy to meet their climate goa z«Î Ns|gk ®rk fszzí« §^««^qkÏ J5/ «®^pp r^´k fkk| 

meeting regularly with local governments to solicit feedback on the design so that the 

program will meet their goals and desired approach. As PGE continues to engage with local 

governments, collectively we will determine the right time to file the tariff to support the 

program.  

3.1.7  Regulatory policy: Direct access   

Oregon Electricity Service Suppliers (ESSs) have their own clean energy targets as part of 

House Bill (HB) 2021 Section 3(1) and are responsible for decarbonizing the electricity sold to 

direct access customers. 7MJ q¯sikzs|k Ç i~k« |~® ^zz~µ J5/í« ªk«~¯ªgk §z^||s|q ®~ s|gz¯ik 

customers that have elected to receive their power through direct access from an ESS, even 

though PGE retains the responsibilit y of Provider of Last Resort. To be eligible for direct 

access, nonresidential customers must have a facility capacity of at least 250 kW and an 

aggregate load of 1 MWa. This direct access option was initiated in 1999 with the passage of 

Senate Bill (SB) ¿¿ÂÇÏ êáªâkz^®s|q ®~ ªk«®ª¯g®¯ªs|q ~p kzkg®ªsg §~µkª s|i¯«®ª·Îë Prk zkqs«z^®¯ªkí« 

goalsÏ ^ª®sg¯z^®ki s| ®rk §ªk^{fzkÏ ®~~y s|®~ êg~|«sikªá^®s~|â |^®s~|^z ®ªk|i« ®~µ^ªi kzkg®ªsg 

ikªkq¯z^®s~|ë ^® ®rk ®s{kÎ48 

Senate Bill (SB) 1149 included the provisions for  isªkg® ^ggk««Ï µrsgr µ^« ikps|ki ^« êáÒâ ®rk 

ability of a retail electricity consumer to purchase electricity and certain ancillary services, as 

determined by the c~{{s««s~| p~ª ^| kzkg®ªsg g~{§^|· áÒâÏ isªkg®z· pª~{ ^| k|®s®· ~®rkª ®r^| 

the distribution ¯®szs®·Îë49 These are the entities known as ESSs. Much has changed since the 

§^««^qk ~p ®rs« ikªkq¯z^®s~| z^µÏ §^ª®sg¯z^ªz· Bªkq~|í« qªkk|r~¯«k q^« ªki¯g®s~| q~^z« ®~ 

address climate change.  

The design of the various direct access offerings has largely bee n left to the discretion of the 

Commission. PGE began offering a one -year direct access/market price option effective 

March 1, 2002, consistent with legislative provisions. 50,51 In the 2003 service period, PGE 

added the option for eligible customers to opt  out of cost -of-service energy supply for a 

minimum of five years (long -term direct access) with a pre -specified transition adjustment 

 

48 Oregon Laws 1999, Chapter 865, available at: 
https://www.oregonlegislature.gov/bills_laws/lawsstatutes/1999orLaw0865.html  
49 Id., at Section 1(6). 
50 Id. 
51 HB 3633 (2001), available at: https://www.oreg onlegislature.gov/bills_laws/archivebills/2001_EHB3633.pdf  

https://www.oregonlegislature.gov/bills_laws/lawsstatutes/1999orLaw0865.html
https://www.oregonlegislature.gov/bills_laws/archivebills/2001_EHB3633.pdf
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fee.52 J5/í« z~|q-term direct access program has a cap of 300 MWa. 53 In 2020, PGE launched 

a new large load direct access  option capped at 119 MWa, allowing customers with a "new 

load" (uncommitted to PGE and expected to grow to 10 MWa or more over three years) to 

avoid cost -of-service (PGE Schedule 689).54 These direct access caps are essential to help 

mitigate the potentia l for cost shifting.  

The Commission began an investigation into IRP requirements in 2002. 55 Five years later, the 

+~{{s««s~| ^i~§®ki 7MJ 5¯sikzs|k Ç ªkz^®s|q ®~ ®rk ®ªk^®{k|® ~p isªkg® ^ggk«« z~^i«Ð êá^â| 

kzkg®ªsg ¯®szs®·í« z~^i-resource balance should exc lude customer loads that are effectively 

g~{{s®®ki ®~ «kª´sgk f· ^| ^z®kª|^®s´k kzkg®ªsgs®· «¯§§zskªÎë56 The Commission believed that 

long -®kª{ isªkg® ^ggk«« g¯«®~{kª« ^ªk êáÒâ ìkppkg®s´kz· g~{{s®®ki ®~ «kª´sgkí ¯|ikª isªkg® 

access and should be excluded f rom the IRP load-resource balance over the planning 

r~ªsº~|Îë57 This has led to a situation where the Commission has limited insight into the 

extent that ESSs plan to serve their loads reliably, while electric utilities cannot plan for long -

term direct acck«« g¯«®~{kª«Î "« +~{{s««s~| N®^pp r^´k ~f«kª´kiÏ ê7BQ« i~|í® §z^| p~ª z~|q-

term opt -out customers, while ESSs generally have short -term contracts with the opt -out 

g¯«®~{kª« áÒâ ®rk {s«{^®gr fk®µkk| g~|®ª^g® zk|q®rÏ ^|i ªk«~¯ªgk zspkg·gzk« g~¯zi zk^i ®~ ^ 

situation where no entity is planning for the RA of long -term opt -out customers absent 

+~{{s««s~| s|®kª´k|®s~|Îë58 At the end of the September 2022 long -term direct access 

election window, approximately 11  percent  of PGE's net system load had opted out of cost-

of-service supply.  

The Commission opened an investigation into long -term direct access in 2019, focusing on 

resource adequacy, the costs and benefits of direct access  and lessons learned from other 

states.59 At the beginning of 2021, a separate proceeding was opened to specifically 

investigate the topic of resource adequacy in Oregon (see Chapter 4 , Futures  and 

 

52 Transmission Access Service Schedules: 485 Large Nonresidential Cost of Service Opt -Out (201 -4,000 kW); 489 Large 
Nonresidential Cost of Service Opt -Out (>4,000 kW); 490 *Sch 490 must aggregate t o >30MWa. This change became 
effective May 9, 2022, with UE 394 *. Large Nonresidential Cost of Service Opt -Out (> 4,000 kW and Aggregate to >100 
MWa). These all have a Minimum Five-Year Option and a Fixed Three -Year Option.  
53 In ADV 02-17 when we filed the first Sch 483. It had been discussed in a workshop for AR 441 and parties discussed the 
300MWa in a workshop but decided it shouldn't be in the rules but should be included in the rate schedule.  
54  See PGE Schedule 689, New Large Load Cost of Service Opt -Out (>10MWa), available at: 
https://assets.ctfassets.net/416ywc1laqmd/1Cpia6NCTgU4OMLbqcru7J/52d5 f28218bf70eb66366a9d677f682f/Sched_68
9.pdf  
55 In the Matter of Public Utility Commission of Oregon , Investigation Into Integrated Resource Planning Requirements , 
Docket No.  UM 1056 (Jul 26, 2002), available at: https://apps.puc.state.or.us/edockets/docket.asp?DocketID=10081  
56 Docket No. UM 1056, Order 07 -002 at 19 (Jan 8, 2007), available at: https://apps.puc .state.or.us/orders/2007ords/07 -
002.pdf  
57 Id. 
58 In the Matter of  Public Utility Commission of Oregon, Investigation Into Resource Adequacy in Oregon , Docket No.  UM 
2143, Staff Report at 9 (Mar 24, 2022), available at: https://edocs.puc.state.or.us/efdocs/HAU/um2143hau154059.pdf  
59 In the Matter of  Alliance of Western Energy Consumers, Petition for Investigation Into Long -Term Direct -Access 
Programs, Docket No.  UM 2024, ALJ Ruling issued February 21, 2020, adopting phasing proposal, Attachment A, available 
at: https://edocs.puc.state.or.us/efdocs/HDA/um2024hda12440.pdf  

https://assets.ctfassets.net/416ywc1laqmd/1Cpia6NCTgU4OMLbqcru7J/52d5f28218bf70eb66366a9d677f682f/Sched_689.pdf
https://assets.ctfassets.net/416ywc1laqmd/1Cpia6NCTgU4OMLbqcru7J/52d5f28218bf70eb66366a9d677f682f/Sched_689.pdf
https://apps.puc.state.or.us/edockets/docket.asp?DocketID=10081
https://apps.puc.state.or.us/orders/2007ords/07-002.pdf
https://apps.puc.state.or.us/orders/2007ords/07-002.pdf
https://edocs.puc.state.or.us/efdocs/HAU/um2143hau154059.pdf
https://edocs.puc.state.or.us/efdocs/HDA/um2024hda12440.pdf
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uncertainties ).60 In addition to this investigation, Oregon investor -owned utilities and some 

ESSs are committed to the binding phase in the Western Power Pool's Western Resource 

Adequacy Program (WPP WRAP), as discussed in Section 3.2 , Regional planning: resource 

adequacy .  

Prk +~{{s««s~|í« s|´k«®sq^®s~| s|®~ z~|q-term direct access led to an Informal Rulemaking in 

October 2021  aimed at narrowing the scope of issues under consideration. 61 Topics included 

the definition of non -bypassability (ensuring customers cannot avoid shared public policy 

costs by taking direct access ), how to calculate a non -f·§^««^fzk gr^ªqkÏ ®rk ¯®szs®·í« ª~zk ^« 

the provider of last resort (PGE is r equired to serve direct access customers should an ESS 

fail) and rules for implementation of HB 2021 for ESSs. The Commission moved into Formal 

Rulemaking in October 2022, focusing initially on addressing provider of last resort risk. 

Stakeholders are curr ently exploring the option of preferentially curtailing (disconnecting) a 

direct access customer if they return to the utility at short notice and there is insufficient 

power to serve them.  

3.1.8  Regulatory policy: Power cost adjustment mechanism 

(PCAM)  

The PCAM pª^{kµ~ªy s« ^ gk|®ª^z kzk{k|® ~p J5/í« §ª~gk«« ®~ ^ix¯«® g¯«®~{kª ª^®k« ®~ 

recover variance in power cost compared to the annual forecast. The PCAM allows for 

collection from, or refund to, customers of the power cost variance subject to power cost 

deadb ands, sharing and earnings deadbands.  

The current PCAM structure was adopted for PGE in 2007. 62 It originated from a Commission -

established set of principles envisioned to ensure a well -designed PCAM and an appropriate 

balance of power cost forecast risk between PGE and customers. Sixteen years later, the 

circumstances to which PGE is exposed have changed significantly with respect to a changing 

resource mix, the impact s of climate change  and changing wholesale market dynamics.  

Ws®r ®rk ªk©¯sªk{k|®« ~p 6* À¾À¿Ï J5/í« k|kªq· «¯§§z· §~ª®p~zs~ s« «rsp®s|q pª~{ 

predominantly high capacity, base load and dispatchable generation to a portfolio 

composed of increasing amounts of non -dispatchable and variable renewable energy 

ªk«~¯ªgk«Î Prk ªk|kµ^fzk ªk«~¯ªgk ^iis®s~|« ®~ J5/í« ^|i ®rk ªkqs~|í« «¯§§z· §~ª®p~zs~« 

 

60 Docket No.  UM 2143, Investigation into Resource Adequacy in the State , available at: 
https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=22698  
61 Docket No.  AR 651, In the Matter of Rulemaking Access Including HB 2021 Requirements , Public Utility Commission o f 
Oregon  (Oct 1, 2021), available at: https://apps.puc.state.or.us/edockets/docket.asp?DocketID=23063  
62 See OPUC Order No.07 -015 (Jan 12, 2007), available at: https://apps.puc.state.or.us/orders/2007ords/07 -015.pdf   

https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=22698
https://apps.puc.state.or.us/edockets/docket.asp?DocketID=23063
https://apps.puc.state.or.us/orders/2007ords/07-015.pdf
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have been primarily wind generation (and some so lar), which presents unique challenges 

with respect to predictability and coincidence with critical peak load conditions.  

J5/í« «kª´sgk area has experienced the impacts of climate change with increased frequency 

and magnitude of extreme weather events. In creasingly frequent severe weather events in 

peak months have resulted in a shift to  energy demand with system record -setting loads 

experienced in 2021 and 2022 for utilities across the Western Interconnection.  

These load excursions, coupled with the resou rce intermittency and the somewhat negatively 

correlated nature of most variable energy resources in the regional energy stack to high 

demand conditions caused by extreme weather, have stressed regional resource adequacy 

and exacerbated volatility in the m arket. During these events, PGE must serve higher load 

requirements and replace previously expected wind energy generally unavailable during 

very cold or hot temperatures.  

Collectively, these changes increase the degree of power cost variability and create  

conditions that become difficult to predict or forecast. The frequency, duration  and 

magnitude of disruptive events have led (and will continue to lead) to higher variability and 

extreme levels of power cost outcomes around any baseline forecast establish ed initially in 

rates. PGE expects these circumstances to continue and potentially intensify as climate 

change drives more frequent severe weather events and we transform the energy system to 

achieve the decarbonization targets of 2030 and beyond. Regulato ry policy can (and should) 

adapt to changing dynamics. Changing capacity constraints, load profiles, decarbonization 

policy  and scarcity pricing necessitate revisiting  the original PCAM principles and structure.  

3.2  Regional planning: resource adequacy  

Resource adequacy refers to planning to have enough resource generation, efficiency 

measures and demand -side resources to serve loads across a wide range of conditions with a 

sufficient degree of reliability. 63 Planning to be resource adequate is especiall y important as 

the region decarbonizes, as increasing penetrations of variable energy resources and retiring 

coal plants occur against a backdrop of increasingly extreme and unpredictable weather 

events. As states across the Western Interconnection decarbo nize in response to state or 

utility -specific mandates or targets, resource adequacy increasingly depends on regional 

coordination.  

The Western Power Pool (WPP) began gathering information about the need for a regional 

resource adequacy program in 2019, fs|is|q êá®ârk s{§k|is|q ªk®sªk{k|® ~p «k´kª^z ®rkª{^z 

 

63 For example, NARUC Resource Adequacy Primer for State Regulators, July 2021, defines the resource adequacy long -
term (years, months) planning focus as being "[a]ble to meet demand wi th sufficient supply side and demand -side 
resources", p.5. , available at https://pubs.naruc.org/pub/752088A2 -1866-DAAC-99FB-6EB5FEA73042. 

https://pubs.naruc.org/pub/752088A2-1866-DAAC-99FB-6EB5FEA73042


Clean Energy Plan and Integrated Resource Plan 202 3  | Chapter 3 . Planning environment  

 

Page 64 Portland General Electric  

 

generators within and outside the region (the Western US and Canada) mixed with increasing 

variable energy resources (VERs), has led to questions about whether the region will continue 

to have an adequa®k «¯§§z· ~p kzkg®ªsgs®· i¯ªs|q gªs®sg^z r~¯ª«Îë These efforts led to the 

formation of the Western Resource Adequacy Program (WRAP ), which began implementing a 

voluntary, non -binding (no penalties) program in October 2021.  The earliest binding 

(charges for  failure) season is scheduled for Summer 2025 (with participants providing an 

^i´^|gki ìp~ªµ^ªi «r~µs|qí ~p ®rksª ªk«~¯ªgk ^ik©¯^g· §~«s®s~|« p~ª ®r^® «k^«~| s| Bg®~fkª 

2024). Twenty-six load-responsible entities across  10 states and one Canadian province 

currently participate in WRAP development.  

The WPP WRAP includes a forward-showing planning mechanism to identify the collective 

capacity needed to meet a 1 -day in 10-year loss of load expectation (LOLE) target . The 

forward showing requires participants t o plan and submit a portfolio of resources seven 

months ahead of operational need and will not replace the multi -year IRP planning process. 

J5/í« 7MJ ^|i ®rk WJJ WM"J ¯«k isppkªk|® {k®r~i~z~qsk«Ï p~~®§ªs|®« and timeframes to 

assess capacity adequacy, currently leading to differing resource effective load -carrying 

capabil ities (ELCCs) and other capacity -critical hours. The OPUC's investigation into resource 

adequacy could lead to a state -level framework that bridges the WRAP and IRP.  

The forward showing aims  to provide reliability benefits through consistent metrics and 

methodologies while providing increased visibility and transparency. PGE will still be 

responsible for determining what resources to procure from other participants and suppliers. 

Participants will demonstrate compliance with forward -showing reliability metrics seven 

months before binding seasons (summer and winter). They will be given three months to cure 

any resource adequacy planning deficiencies. The program will calculate the required 

planning reserve margin (PRM) to meet the LOLE target for each month of the binding 

seasons. Participants will then be required to show they have adequate resources (specified 

generation and contracts backed by specified generation) and enough firm transmissio n to 

meet their P50 (median) load plus the PRM during the months of the binding seasons. The 

charge for noncompliance and failure to cure the inadequacy will be based on the cost of 

new entry for a gas peaking plant.  

At the end of 2022 , PGE, along with a majority of other participating load -responsible 

entities, committed to continued support for the WPP  FERC Tariff (rules of program, 

governance) , which was filed in August 2022 and approved February 2023 . 

At the state level, the OPUC opened an investigatio n into resource adequacy in January 

2021.64 Throughout 2021 , a state-level resource adequacy framework straw proposal was 

developed to complement the regional efforts in the WPP WRAP. The state framework would 

 

64 See Investigation into Resource Adeq uacy in the State, Docket No. UM 2143, Order 21-014 (Jan 13, 2021), adopting Staff 
Report with Appendix A, available at: https://apps.puc.state.or.us/orders/2021ords/21 -014.pdf  

https://apps.puc.state.or.us/orders/2021ords/21-014.pdf
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be mandatory for Oregon electric investor -owned utilities and ESSs, require forward showing  

of resource adequacy more than seven months ahead of a season (to enable time for physical 

resources to be built ), and could be in place sooner than a binding WPP WRAP (set to go 

binding no earlier than 2025). 65 This would bring ESSs more into line with what utilities like 

PGE already undertake in IRPs, providing the Commission with visibility into how direct 

access loads are being planned for to ensure resource adequacy. OPUC Staff and 

stakeholders resumed cons ideration of this state framework in the fourth quarter of 2022. 

The current potential schedule could see rules in place by mid -2023. 

3.2.1  Resource adequacy in the IRP compared to the WRAP  

As discussed in the previous section, PGE is participating in the WPP  WRAP. Binding 

participation (with penalties for failure) can occur no earlier than Summer 2025, with a 

forward showing of resource adequacy seven months ahead in October 2024. As PGE 

prepares for binding participation in the WRAP, it is necessary to conside r how the IRP and 

WRAP may need further alignment to avoid future conflicts. La wrence Berkeley National 

Laboratory (LBNL) identified four key IRP assumptions that will be impacted by participation 

in regional resource adequacy programs like the WRAP: relia bility targets ; resource capacity 

accreditation; transmission assumptions; and load forecasting. 66 Even with participation in the 

WRAP, it is important to note that the IRP still defines the resources that PGE can use to meet 

capacity needs, reliability  and emissions targets . 

The WRAP has adopted the resource adequacy standard of one event in 10 years LOLE, while 

J5/í« 7MJ ¯«k« ^ ~|k i^· s| ¿¾ ·k^ª« >B>/ ^« ^ ªkzs^fszs®· {k®ªsgÎ Prk«k ªkzs^fszs®· ®^ªqk®« µszz 

need to come into closer alignment as utilities approach binding participation in a regional 

resource adequacy program. 7p J5/í« 7MJ ªk«~¯ªgk ^ik©uacy target led to a lower capacity 

need than the WRAP, there is a risk of being modeled as adequate at the balancing -authority  

level but not at the regional level.  This could lead to the utility having to justify additional 

investments outside its acknowl edged Action Plan. States and the WRAP will likely need to 

reach a consensus around reliability targets for use in state -level IRP planning. 

The assignment of a capacity credit to a resource will also need to be more closely aligned 

between the IRP and the  WRAP before participation in the regional resource adequacy 

program becomes binding. WRAP uses a variety of resource -specific methodologies to 

g^zg¯z^®k ®rk ©¯^zsp·s|q g^§^gs®· g~|®ªsf¯®s~| ~p ^ §^ª®sgs§^|®í« qk|kª^®s~| ªk«~¯ªgk« i¯ªs|q 

 

65 Docket No.  Q? À¿ÂÁÏ N®^ppí« Jª~gk«« Jª~§~«^z ^|i M" N~z¯®s~| N®ª^µ Jª~§~«^zÏ pszki Bg®~fkª ¿ÃÏ À¾À¿Ï ^´^sz^fzk ^®Ð 
https://edocs.puc.state.or.us/efdocs/HAH/um2143hah145744.pdf  
66 Juan Pablo Carvallo, Nan Zhang, Benjamin D. Leibowicz, Thomas Carr, Ma ury Galbraith, Peter H. Larsen. Implications Of 
A Regional Resource Adequacy Program On Utility Integrated Resource Planning , Energy Analysis and Environmental 
Impact  Division, Lawrence Berkeley Na tional Laboratory . November, 2020, available at: https://eta -
publications.lbl.gov/sites/default/files/ra_paper_1_ -_final_version.pdf  

https://edocs.puc.state.or.us/efdocs/HAH/um2143hah145744.pdf
https://eta-publications.lbl.gov/sites/default/files/ra_paper_1_-_final_version.pdf
https://eta-publications.lbl.gov/sites/default/files/ra_paper_1_-_final_version.pdf
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®rk ªkqs~|í« g^§^gs®· gªs®sg^z r~¯ª«Î J5/í« 7MJ g^zg¯z^®k« ®rk g^§^gs®· g~|®ªsf¯®s~| ~p s|is´si¯^z 

resources using a stochastic model that optimizes resource generation to achieve a reliability 

objective. If an IRP relies on a different resource capacity accreditation metho dology than 

that used regionally, there is a risk of different outcomes between state and WRAP adequacy 

assessments. A potential solution is for states and the WRAP to agree on capacity 

contribution values and incorporate them into IRPs.  

The WRAP also conssikª« ®rk ikzs´kª^fszs®· ~p §~µkª µrk| ik®kª{s|s|q ^ §^ª®sgs§^|®í« 

resource adequacy. Any assumptions around transmission expansion should  be consistent at 

both the IRP and the regional level, requiring increased coordination and information sharing 

betwee n WRAP participants. There will also likely need to be increased standardizing on risk 

assumptions in load forecasts to avoid participants leaning on utilities that hedge more 

against forecast uncertainty.  

PGE looks forward to working with WRAP participant s and state regulators to ensure that 

state-level IRPs complement and work in harmony with regional resource adequacy 

programs.  

3.3  Market, labor and supplier dynamics  

The broader macroeconomic environment in the years following our 2019 IRP remains highly 

dynamic. While Chapter 4 , Futures  and uncertainties  discusses a wide range of critical 

uncertainties addressed in IRP modeling directly, this section discuss es additional trends 

contributing to market instability that impact PGE. Geopolitical unrest continues to contribute 

to volatile fuel markets and rising power costs for utility customers. Nationally and in Oregon, 

inflation remains high, labor markets are ti ght  and the specter of economic recession looms. 

At the same time, PGE is experiencing highly localized growth in key areas of our service 

area. This imparts additional pressures on the transmission system, which is already highly 

constrained , as discussed in detail in Chapter 9 , Transmission , and Section 11.1.7 , 

Transmission constraints . Economic uncertainty, transmission constraints  and labor and 

«¯§§z· gr^s| «r~ª®^qk« {^· s{§^g® J5/í« §^gk ~p ^g©¯s«s®s~| ^|i s|®kqª^®s~| ~p |~|-emitting 

resources in the years ahead. 

3.3.1  Localized load growth  

Demand for data center capacity has grown exponentially across the globe and in the United 

States in the last 10 years, driven by factors such as the need for computing power, cloud and 

software-as-a-service offerings  and entertainment. During that same time, certain areas of the 

PGE service area have become prime locations for data center siting. According to Cushman 

& Wakefield's 2023 Global Data Center Market Comparison,  the Portland market jumped to a 
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tie for first place in the overall global standing this year. 67 We are seeing a rapid expansio n of 

hyperscale activity in the Washington County submarket from new entrants and existing 

customers due to access to the Transpacific cable landing, relatively favorable pricing, 

sustainability options, low environmental risk, access to power  and available land. This 

contrasts with primary markets, such as Northern Virginia and Silicon Valley, seeing power 

and land constraints.   

In addition to data center demand, Oregon is a global leader in semiconductor 

manufacturing and R&D. Fifteen percent of US semiconductor manufacturing takes place in 

PGE's service area, with Hillsboro supporting the largest concentration of integrated devi ce 

manufacturers and semiconductor innovation in Oregon. With the Federal Government's 

2022 passing of the CHIPS & Science Act, billions of dollars of federal incentives have been 

made available to help spur unprecedented domestic investment in semiconduct or 

manufacturing and development. Oregon is vying to bring its share of that investment to the 

state for the benefit of local jobs and economic development . It is anticipated that much of 

that investment will focus on the region PGE serves, particularly  the North Hillsboro 

semiconductor ecosystem.  Specifically, the Oregon Semiconductor Competitiveness Task 

Force has recommended the addition of two 500 -acre parcels of land in the N. Hillsboro and 

North Plains area to support the location of major new semicon ductor manufacturing 

facilities.  

With both trends described previously , PGE is projecting significant hyper -local growth and 

surging electricity demand in these geographic areas.  PGE is proud to have supported 

enormous business growth in Washington County  and the Hillsboro area for many years, 

helping to pave the way for new jobs, revenue streams  and opportunity for the state. To meet 

this continued rapid demand growth, PGE is working diligently to increase infrastructure 

capacity by collaborating with ind ustry, stakeholders  and customers to benefit Oregon's 

economy.  These efforts include:  

¶ Advancing more than a dozen transmission projects with significant involvement of local 

governments and jurisdictions, including the Bonneville Power Administration (BPA );  

¶ Actively engaging with BPA to increase transmission capacity by collaborating to 

accelerate upgrades and reinforce key substations and transmission lines along our 230  

kilovolt (kV) and 500kV systems. We are also working with BPA to identify new option s for 

incremental capacity;  

 

67 Information about the  Global Data Center Market Comparison is available at: 
https://www.cushmanwakefield.com/en/insights/global -data-center -market -comparison   

https://www.cushmanwakefield.com/en/insights/global-data-center-market-comparison
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¶ Engaging residential and commercial customers to add value to the grid by participating 

in programs that compensate customers for lending their flexibility to the operation of the 

grid; and 

¶ Deploying grid edge technologies such  as remote sensors, dynamic line ratings  and the 

use of advanced conductor materials.  

At the time of the writing of this IRP, demand forecasts for North Hillsboro are being reviewed 

to ensure PGE is working from the most accurate load forecasts possible. We are working to 

understand customer timelines and flexibility, particularly around load delivery during peak 

usage times, to respond to new large load requests.   

3.3.2  Workforce availability  

Bªkq~|í« ®ª^|«s®s~| ®~ ®rk gzk^| k|kªq· p¯®¯ªk µszz ªk©¯sªk s|´k«®{k|ts in thousands of 

megawatts of new non -GHG-emitting resources and the people to build them. Oregonians 

are not unique in their desire for clean energy along the West Coast, which will lead to 

competition for the existing workforce to build those resources . Recognizing the need to be 

proactive, in mid -2022, PGE convened the Oregon Clean Energy Workforce Coalition 

(OCEWC). The OCEWC is a statewide coalition that includ es utilities, renewable developers, 

unions, workforce investment boards, state agencies, pre -apprenticeship programs, local and 

regional governments, education providers  and community -based organizations. The 

collective mission of the OCEWC is to build the c lean energy workforce pipeline by 

intentionally engaging with historically underrepresented populations in the energy sector, 

including women and people of color. Ensuring the workforce pipeline will be able to meet 

the demand for clean energy will require  all stakeholders to work together to support 

investments in pre -apprenticeship programs and educational awareness about the 

availability of jobs within the sector.  

3.3.3  Supply chain  

Like other electric companies nationwide, PGE continues experiencing delays in  securing the 

material needed for development, maintenance  and reliability.  

These delays continue to be driven by material availability, labor constraints, shipping and 

transportation issues, increased construction demand  and extreme weather, all exacerbat ing 

factors. 

The situation is dynamic and s« k¶§kg®ki ®~ g~|®s|¯kÎ Prkªkp~ªkÏ µkí´k ®^yk| ®rk«k «®k§«Ð  

¶ We continue to take steps to alleviate the  shortage impact on customers by delaying non -

critical work, seeking new sources  and adjusting material on ord er.  
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¶ We are working with industry organizations (like the Edison Electric  Institute ) and partners 

to advocate for measures to help address the shortage of critical materials.  

¶ Partnering with distributors and manufacturers to increase forecasting and materi al 

ordering.  

We will continue exploring option s toward finding a solution to these issues.   

3.3.4  Department of Commerce investigation into solar tariff 

circumvention  

On January 23, 2018, then President Trump placed tariffs on imported solar cells and 

modules ( PV panels) from China. The tariff level was set at 30 percent , with a 5 percent  

decline rate per year over the four -year term of the tariff. On February 4, 2022, President 

Biden extended the tariffs another four years but made an exemption for bifacial pan els (two-

sided panels used predominated in the utility -scale solar market segment).  

On March 28, 2022, the US Department of Commerce ( US DOC) announced a year -long 

investigation, which was prompted by a February 2022 petition from US company Auxin 

Solar, into whether imports of solar panels from Southeast Asia (specifically Cambodia, 

Malaysia, Thailand and Vietnam) are circumventing the tariffs in place against China. The 

investigation could result in retroactive tariffs of up to 240  percent . Despite Presidk|® *sik|í« 

exemption for bifacial panels in the tariff extensions, the investigation would impact all 

developments that involve crystalline silicon photovoltaic  (CSPV) cells. About 80 percent  of 

panels installed in the US in 2021 came from the four countr ies under investigation.  

The US DOC announced its preliminary determination in December 2022 that four of the 

eight companies being investigated were attempting to circumvent the existing tariffs 

through each of the four Southeast  Asian countries. The US DOC is scheduled to release a 

final determination, including the assessed duties, on May 1, 2023. President Biden issued a 

proclamation on June 6, 2022, which suspended the solar tariffs for two years. Therefore, 

duties cannot be collected on any solar imp ort until June 2024.  

The PV panel supply chain is likely to continue to experience disruption. Given the large 

share of PV panels originating in the Southeast Asian market, US-based developers may not  

find adequate supplies of replacement panels from other countries of origin. The limited 

supply of North American manufacturing capacity is largely sold through 2023, limiting the 

potential for alternative domestic supply to backfill Southeast Asian equip ment. Amidst this 

supply chain disruption, solar developers are faced with disrupting choices, including 1) 

importing Southeast Asian panels and facing exposure to retroactive penalties, 2) sourcing 

panels from more expensive countries of origin, including  China, whose PV panels are 

subject to ongoing tariffs, 3) waiting for the US DOC investigation to resolve.  
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Chapter 4. Futures and uncertainties  
To meet the evolving needs of the electricity grid and customers, it is critical to assess the 

wide range of uncertainties impacting different elements within the power system. Estimating 

the compounded effects of the different drivers and their impacts is foundational to ensuring 

the robustness of our resource actions  by minimizing risk over time for customers across a 

wide range of potential futures.  

The previous chapter discussed the broader policy and macroeconomic environment in 

which we are creating th ese plans. In this chapter we detail how we are incorporating t his 

environment, including all the associated uncertainty, into our IRP. First, we discuss the 

different Need Futures , which describes the range of resource  needs in terms of capacity and 

energy. This is followed by descriptions of the variation in technol ogy costs of resources and 

wholesale electricity prices. This approach informs how resource actions taken by Portland 

General Electric (PGE) will account for  future risks and uncertainties.  

Chapter highlights  

¶ Key drivers of uncertainty in this  Integrated Resource Plan (IRP) include 

demand growth, economic trends and technological innovation, rate of 

electrification and customer adoption of new technologies, regional 

resource adequacy  and buildout of new non -GHG-emitting resources.  

¶ J5/í« §~ª®p~zs~ ^|^z·«s« accounts for uncertainty in future resource needs, 

technology costs, wholesale energy markets  and hydro conditions.  

¶ Portfolio analysis was conducted across  351 potential futures, defined by the 

range of resource needs, technology costs  and wholesale elec tricity market 

prices 

4.1  The changing Western Interconnection  

The power system landscape across the Western Interconnection is changing rapidly. 68 At the 

start of 2018, there were no policies in the West that mandated a 100  percent  clean/non -

GHG-emitting power system. In September 2018, California signed S enate Bill (SB) 100 into 

law, which directed the state to reduce electric system GHG emissions to zero by 2045. 69 In 

 

68 Information about the Western Interconnection is available at: 
https://www.wecc.org/epubs/StateOfTheInterconnection/Pages/The -Western-Interconnecti on.aspx  
69 CA Senate Bill (SB) 100 (2018), available at: https://www.energy.ca.gov/sb100  

https://www.wecc.org/epubs/StateOfTheInterconnection/Pages/The-Western-Interconnection.aspx
https://www.energy.ca.gov/sb100
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the following years many states, including Oregon in 2021, pass ed similar bills targeting a 

non-emitting power system in the 2040s ( Figure 17 ).70 Additionally, several utilities in states 

without clean energy poli cies have made company -level decarbonization pledges. 71 Figure 

17  shows key state-level GHG reduction and renewable portfolio standard policies. 72 These 

policies will likely bring more wind, solar, storage  and other non -emitting resources to the 

West and transition away from coal and gas -fired generation.  

Figure 17 . Western clean energy policies  

 

Forecasting Western energy markets requires predicting how quickly non -GHG-emitting 

resources will arrive  and how quickly GHG -emitting generation will decrease, considering 

market and transmission interoperability issues , and assessing if the transition creates 

adequacy chall enges. Resource adequacy challenges have occurred in recent years in the 

Western Interconnection. In California, the California Independent System Operator (CAISO) 

system experienced blackouts in August 2020 and issued a Stage 3 emergency alert in 

Septembe r 2022.73 Prior to 2020, CAISO had yet to issue a Stage 3 alert since the 2001 

energy crisis. Due to reliability concerns, California passed AB 205 in the summer of 2022, 

which includes an electric reliability reserve fund, among other provisions. Californ ia also 

 

70 OR: HB 2021 (2021); WA: SB 5116 (2019); NM: SB 489 (2019); NV: SB 358 (2019); and CO SB 19-236 (2019). 
71 Available at : https://www.idahopower.com/news/idaho -power -long -range-plan-focuses-on-reliable -affordable -clean-
energy/ , and at https://www.aps.com/en/About/Our -Company/Newsroom/Articles/APS -sets-course-for-100-percent -clean-
energy -future , January 22, 2020 
72 Policies listed on  the map may not apply to smaller power providers ; additional policies may exist.  
73 A Stage 3 alert indicates blackouts are imminent.  

https://www.idahopower.com/news/idaho-power-long-range-plan-focuses-on-reliable-affordable-clean-energy/
https://www.idahopower.com/news/idaho-power-long-range-plan-focuses-on-reliable-affordable-clean-energy/
https://www.aps.com/en/About/Our-Company/Newsroom/Articles/APS-sets-course-for-100-percent-clean-energy-future
https://www.aps.com/en/About/Our-Company/Newsroom/Articles/APS-sets-course-for-100-percent-clean-energy-future
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passed SB 846 in 2022, which attempts to extend the life of the Diablo Canyon nuclear power 

plant, mainly for grid reliability. 74 

Beyond the changing supply side landscape, there is uncertainty regarding Western electric 

demand. Many states and mun icipalities have passed laws encouraging and/or mandating 

building and vehicle electrification  that could bring new loads to the Western 

Interconnection. For example, Oregon, Washington  and California are banning the sale of 

gasoline passenger vehicles by 2035, accelerating the push toward electric vehicles. 75 In 

spring 2022, Washington amended its building codes to require electric heating in most 

large multifamily construction and commercial buildings. 76 These policies, which aim to 

reduce GHG emissions, may lead to increased demand for electricity. Beyond electrification, 

the Northwest has also seen increased demand for electricity in recent years from industrial 

customers, often in the form of data centers.  

In late 2019, the Western Power Pool (then the Northwest Power Pool) reviewed reliability 

studies conducted by BPA, Energy and Environmental Economics, Inc. ( E3), Pacific Northwest 

Utilities Conference Committee ( PNUCC) and the Northwest Power and Conservation 

+~¯|gszÎ Prk «®¯isk« êsik|®sp· ^| ¯ªqk|® ^nd immediate challenge to the regional electricity 

«·«®k{í« ^fszs®· ®~ §ª~´sik ªkzs^fzk kzkg®ªsg «kª´sgkÎë77 Prk· ^z«~ |~®k ®r^® ê«®¯isk« r^´k «r~µ| 

that it is possible to cost -kppkg®s´kz· ªk§z^gk g~^z qk|kª^®s~| µs®rÒ z~µkª g^ªf~| ªk«~¯ªgk« 

and significan®z· ªki¯gk kzkg®ªsgs®· «kg®~ª g^ªf~| k{s««s~|«Îë78  

The Western J~µkª J~~zí« ps|is|q« rkz§ki «§¯ª ®rk gªk^®s~| ~p ®rk Wk«®kª| Mk«~¯ªgk 

Adequacy Program (WRAP). The WRAP is still under development. If it succeeds, it may 

change how the IRP examines power ma rket availability, resource adequacy  and resource 

capacity contributions (more information on the WRAP is in Section 3.2 , Regional planning: 

resource adequacy ).  

As part of the Western Interconnection, PGE routinely buys and sells power with other 

Western power market participants. As noted earlier in this section, predicting how much 

power will be available to buy and sell in future years is challenging . However, the IRP 

considers short -term power markets a s a resource adequacy tool. To accomplish this, the IRP 

includes an analysis that approximates how much power will be available in future years 

during peak hours. This analysis focuses more on power availability in Oregon, Washington, 

 

74 Available at: https://www.utilitydive.com/news/california -sweeping -climate -package -carbon -neutrality -2045-clean-
electri city-2035-diablo -canyon/631099/  
75 Available at: https://www.oregon.gov/deq/rulemaking/Pages/CleanCarsII.aspx   
76 Available at: https://www.spglobal.com/marketintelligence/en/news -insights/latest -news-headlines/washington -state-to-
require -electric -heating -in-building -code -update -69960737  
77 See ê/¶§z~ªs|q ^ Mk«~¯ªgk "ik©¯^g· Jª~qª^{ p~ª ®rk J^gspsg @~ª®rµk«®ëÏ @~ª®rµk«® J~µkª§~~zÏ Bg®~fkª À¾¿Ç, at 
page  7, available at: https://www.westernpowerpool.org/private -
media/documents/2019.11.12_NWPP_RA_Assessment_Review_Final_10 -23.2019.pdf  
78 Id. at page 8 .  

https://www.utilitydive.com/news/california-sweeping-climate-package-carbon-neutrality-2045-clean-electricity-2035-diablo-canyon/631099/
https://www.utilitydive.com/news/california-sweeping-climate-package-carbon-neutrality-2045-clean-electricity-2035-diablo-canyon/631099/
https://www.oregon.gov/deq/rulemaking/Pages/CleanCarsII.aspx
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/washington-state-to-require-electric-heating-in-building-code-update-69960737
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/washington-state-to-require-electric-heating-in-building-code-update-69960737
https://www.westernpowerpool.org/private-media/documents/2019.11.12_NWPP_RA_Assessment_Review_Final_10-23.2019.pdf
https://www.westernpowerpool.org/private-media/documents/2019.11.12_NWPP_RA_Assessment_Review_Final_10-23.2019.pdf
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Idaho  and Western Mon tana and is used as an input  into the resource adequacy model, 

Nk©¯~s^Ï ®r^® ik®kª{s|k« J5/í« |kki p~ª §~µkªÎ ?~ªk s|p~ª{^®s~| ~| ®rk ^|^z·«s« s« s| 

Appendix G , Market capacity study . 

For the Reference Case, the amount of market power available to the Sequoia model is in 

Table 6. Heavy load hours defined as  6:00 AM  to 10:00 PM, Monda y-Saturday, excluding 

holidays. Light load hours are all other hours. The light load hour range is dependent on load 

(lower load is associated with more market availability) . The decrease in winter market 

availability starting in 2026 is largely due to coa l unit retirements. 79  

Table 6. PGE 2023 IRP spot market power availability assumptions for resource adequacy  

All values in MW  

2025 and earlier  2026 and later  

Winter  Summer  Winter  Summer  

Heavy load hours  200 0 150 0 

Light load hours  400-999 400-999 400-999 400-999 

4.2  Need Futures  

One of the two key objectives of the IRP process is to estimate system need under a variety of 

scenarios.80 The IRP creates individual Need Futures that aggregate the impact of load 

growth, distributed en ergy resources (DERs) and market access assumptions. Different 

permutations of the load, DERs  and market access assumption form the basis for the range of 

Need Futures in the IRP. The range of Need Futures is a vital input to determine the 

robustness of the proposed set of resource additions to a variety of conditions. The Need 

Futures not only capture  the costs and risks associated with large and long -lived resource 

actions given the uncertainty in future resource needs but also highlight critical 

g~|«sikª^®s~|« p~ª J5/í« |~|-GHG-emitting resource procurement strategy.  

PGE designed the Need Futures to capture a broad variation from the Reference Case by 

varying drivers that would impact the resource need. 81 Figure 18  visually represents the 

driving v ariables that change the Reference Case to the High and Low Need Futures.  

 

79 The coal fired Centralia Unit 2 and Valmy Unit 2 are expected to retire at the end o f 2025.  
80 The other key objective is to propose the optimal combination of resources, their size  and timing, to address the 
identified system need. This culminates in Chapter 11 , Portfolio analysis .  
81 The Reference Case refers to the collection of assumptions ma de across all applicable variables. These assumptions 
were made based on analysis and studies. Low and High Case assumptions are applied in relativity to the Reference Case.  
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Figure 18 . Visualization of the range of Need Futures captured within the IRP  

 

Articulated in this section is a comprehensive list of variables that result in the three Need 

Futures, which are summarized in Table 7. 

¶ Top -down Load Forecast.  This IRP considers three scenarios related to macroeconomic 

and policy trends and impacts on future loads. In addition to the reference load forecast, 

the low and high growth scenarios capture uncertainty in economic drivers and for ecast 

model uncertainty. The top -down load forecast and associated high and low growth 

scenarios are detailed further in Section  6.1 , Load forecast , and  Appendix D , Load 

forecast methodology . 

¶ Energy Efficiency.  This IRP considers three scenarios related to energy efficiency 

adoption. In addition to the Reference Case, the Low Need Future assumes a higher 

acquisition of energy efficiency than the Energy Trust  of Oregon í« Ý/PBí«Þ cost-effective 

forecast based on the /PBí« rsqr avoided cost scenario ( which assumes a 25 percent  

increase in avoided costs as defined by UM 1893). 82 Similarly, the High Need Future is 

f^«ki ~| /|kªq· Pª¯«®í« z~µ ^´~siki g~«® «gk|^ªs~Ï µrsgr ^««¯{k« ^ ÀÃ percent  decrease 

in avoided costs relative to the Reference Case. Energy efficiency that was deemed cost -

effective by  ETO is discussed in Section 6.2 , Distributed Energy Resource (DER) 

impact on load . 

 

82 In the Matter of Public Utility Commission of Oregon, Investigation Into the Met hodology and Process for Developing  
Avoided Costs  Used in Energy Efficiency Cost-Effectiveness Tests, Docket No. UM 1893, available at: 
https://apps.puc.state.or.us/edo ckets/DocketNoLayout.asp?DocketID=20999   

https://apps.puc.state.or.us/edockets/DocketNoLayout.asp?DocketID=20999
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¶ Market Capacity.  This IRP considers three scenarios for the availability of capacity from 

the market across seasons, years and hours of the day. The High Need Future assumes 

reduced market capacity, indicating the minimal ability to serve load via market 

purchases during summer and winter high load hours. Conversely, the Low Need Future 

assumes higher market availability during the high load hours in summer and winter. 

These assumptions are based on the findings and recommendations in Appendix G , 

Market capacity study .  

This IRP leverages the analytical w~ªy µs®rs| J5/í« -s«®ªsf¯®s~| N·«®k{ Jz^| J^ª® À Ý-NJÞ to 

determine the range of impact of DER , using it as the primary source of data for the adoption 

of rooftop PV, building and transportation electrification loads and their integration with PGE 

through demand response programs. 83 

¶ Distributed Photovoltaics (PV).  This IRP aligns with the three adoption cases developed 

within the DSP. High adoption of PV results in a lower resource need and is consequently 

included in the low Need Future . Similarly, low ado ption of solar PV is included in a high 

Need Future , as shown in Table 7 . 

¶ Transportation Electrification (TE) Load.  High TE adoption results in a higher resource 

need and is included in the high Need Future . Conversely, low adoption of TE load is 

included in the l ow Need Future . 

¶ TE-related Demand Response (DR) programs. Unlike TE load, the low participation in 

TE-related DR programs is included in the High Need Future to ensure we capture the 

broadest range of potential futures. However, in the Low Need Future, we use a 

Reference Case of the adoption of TE -related DR programs because the low adoption of 

EVs would not have sufficient vehicles to be combined with a high adoption of TE -related 

DR programs. 

¶ Demand Response (DR).  Like energy efficiency and PV, this IRP models an inverse 

relationship between Need Futures and customer participation in DR programs. 84 

¶ Building electrification (BE) Load.  This IRP introduces three BE load adoption scenarios 

®~ ^zsq| µs®r ®rk -NJí« ^i~§®s~| «gk|^ªs~«Ï «~ ®rk rsqr ^i~§®s~| «gk|^ªio of BE load is 

included in the high Need Future . 

 

83 J5/í« -s«®ªsf¯®s~| N·«®k{ Jz^| J^ª® ÀÏ ^´^sz^fzk ^®Ð 
https://apps.puc.state.o r.us/edockets/edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&n
umSequence=21   
84 High adoption of demand response  programs results in lower needs  and low adoption of demand response  programs 
results in higher needs. The customer adoption of batteries is included within the demand response variable of each Need 
Future. 

https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&numSequence=21
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&numSequence=21
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¶ BE-related Demand Response (DR) programs. However, just as with TE-related DR 

load, low participation in BE -related DR programs is included in the High Need Future to 

ensure we are capturing the broadest r ange of potential futures, and in the Low Need 

Future, we use a Reference Case of the adoption of BE -related DR programs creating an 

appropriate lower bound to the Need Future .  

Table 7. Need Future variables  

 Low need  Reference need  High need  

Top-down Load Forecast  Low growth  Reference High growth  

Energy Efficiency High EE Reference Low EE 

Distributed PV  High adoption  Reference Low adoption  

Transportation 

Electrification (TE) load  

Low adoption  Reference High adoption  

TE-related DR programs  Reference Reference Low adoption  

Demand Response 

programs  

High adoption  Reference Low adoption  

Market capacity High availability  Reference Low availability  

Building electrification 

load  

Low adoption  Reference High adoption  

Building electrification -

related DR programs  

Reference Reference Low adoption  

 

In addition to the three Need Futures, PGE examined sensitivities to provide insight into 

other uncertainties that may impact need. These are described in Section 6.10 , Need 

sensitivities .  

4.3  Energy technology capital c ost scenarios  

Throughout Chapter 2 , Accessing  support for energy transition  and  Chapter 3, Planning 

environment , PGE describes the developments since the 2019 IRP that impact the current 

and expected costs of resources:  

¶ Tax credit changes (see Section 2.1 , Federal support for energy transition ) 

¶ Clean Energy Policy (a reference to Section 3.1 , Federal and state law and regulatory 

policy ) 
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Capital cost estimates are uncertain. Evaluating this capital cost uncertainty in a period of 

rapid technological change, inflation  and supply chain shortages is critical to creating a long -

term plan robust to potential changes. In addition to the reference costs (see Chapter 8 , 

Resource  options , and Appendix M , Supply -side options ), PGE uses low and high capital 

cost trajectories for supply -side resources. Reference Case trajectories are primarily informed 

by the Energy Information Administration (EIA) 2020 Annual Energy Outlook (AEO) and the 

National Renewable Energy Laboratory (NREL) 2021 Annual Technology Baseline (ATB) 

analyses.85,86 The high - and low -cost sensitivities generally rely on the scenarios presented in 

the NREL ATB; however, resource-specific assumptions are discussed in Appendix M , 

Supply -side options . Ca§s®^z g~«®« ^ªk s|gz¯iki s| J5/í« 7MJ ªk«~¯ªgk {~ikzs|q ´s^ ®rk 

revenue requirements model ( Section 10.1 , Fixed costs ). 

NREL summarizes the general technology innovation scenarios as follows: 87 

¶ Conservative scenario (high cost) In the NREL ATB Conservative scenario, historical 

investments come to market with continued industrial learning. The technology available 

is similar to the current day with a few technological innovations. Publi c and private 

investment in research and development (R&D) decreases.  

¶ Moderate scenario (reference) NREL ATB describes this scenario as the expected level of 

technological innovation. The innovations observed in today's marketplace have become 

more widespr ead, and nearly market -ready innovations have come into the market. Public 

and private R&D investments continue at the current levels.  

¶ Advanced scenario (low cost) Innovations far from market -ready today are successful and 

have become widespread in the NR EL ATB Advanced scenario. Innovative technology 

architectures could look different from those observed today due to increased public and 

private R&D investment . 

To illustrate the relationship between these three technology capital cost scenarios, fixed cos t 

trajectories for the Christmas Valley Solar resource under each are presented in Figure 19 . 

 

85 EIA 2020 Annual Energy Outlook, available at: https://www.eia.gov/outlooks/archive/aeo20/  
86 NREL 2021 Electricity ATB, available at: https://atb.nrel.gov/electricity/2021/index  
87 NREL 2021 Electricity ATB, available at: https://atb.nrel.gov/electricity/2021/definitions  

https://www.eia.gov/outlooks/archive/aeo20/
https://atb.nrel.gov/electricity/2021/index
https://atb.nrel.gov/electricity/2021/definitions
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Figure 19 . Christmas Valley sol ar resource overnight cost trajectory (2023$)  

 

See also the discussion of technology costs with respect to the Scenarios discussed in 

Chapter 11 , Portfolio analysis . 

4.4  Long -term fundamental price forecast  

The natural gas price forecast strongly influences the forecast of wholesale market prices fo r 

electricity. 88 PGE relies on the expertise of a power research consultancy, Wood Mackenzie 

(WM), to project the Western Electricity Coordinating Council (WECC) resource development 

and its impact on electricity prices in this IRP. Consequently, PGE incor §~ª^®k« W?í« |^®¯ª^z 

gas price forecasts into its long -term price forecasts , which reflects a declining reliance on the 

thermal fleet in the WECC as the region transition s to non -GHG-emitting resources. PGE also 

¯«k« W?í« WECC resource buildout outlook , shown in  Figure 20 . 

The figure reflects the magnitude of the WECC effort to decarbonize , with resource additions 

being mainly renewables and storage. Wh ile the contribution share of gas and oil capacity is 

forecasted to decline over time as loads increase and non -GHG resources are brought on-

line, the capacity of  gas and oil capacity  remains steady. The WECC capacity will nearly 

double the current level by 2043, with solar having the majority share and on and offshore 

wind  being the next major contributor . 

 

88 +~^z §ªsgk p~ªkg^«®« r^´k «~{k s|pz¯k|gk ~| ®rk µr~zk«^zk kzkg®ªsgs®· §ªsgk« ¯§ ¯|®sz ®rk k|i ~p À¾ÀÇ ^« J5/í« g^|isi^®k 
resource portfolios include a coal -fired resource, Colstrip, that PGE is set to exi t by January 1, 2030. 
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Figure 20 . WECC capacity installed by year and generation source  

 

PGE benefitted from extensive discussions on our electricity price forecasts with stakeholders 

in several IRP Roundtables.89 These identified the following risk drivers to be considered in 

the IRP forecasts: 

1. Gas prices and hydro conditions  

2. Cost of compliance with carbon policies  

3. Uncertainty in net load  

4. Scarcity of committed dispatchable resources  

PGE used the planning software  Aurora  with the WM WECC assumptions to generate  39 

electricity price futures from permutations of risk drivers and carbon policy. This analysis 

aimed to identify a reference electricity price and a range of reasonable electricity prices in 

the Pacific Northwest in the next 20 years. 90 Figure 21  displays forecasted monthly average 

electricity prices for each future, with the red reflecting reference prices. Simulated electricity 

prices then become an input for dispatch of existing PGE resources and are used to create 

energy value  for new candidate resources.  

 

89 See Appendix  C.1.3 , 2022 Public  meetings  and Appendix  C.1.4 , 2023 Public meetings  for more detail  
90 To reflect plausible scenarios in the simulation model, PGE capped energy prices at $1000 per MWh to reflect the price 
level that would trigger the FERC to investigate the i ncremental price increase. For price futures where significant 
commitment errors are considered and may consequently observe frequent breaches to the price cap, PGE reduced the 
price cap to $250 per MWh to reflect the price experienced during the 2000 ener gy crisis. 
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Figure 21 . Average a nnual PNW electricity price futures  

 

Results suggest that the forecasted growth in  renewable generation resources across the 

WECC will generally reduce annual average prices , but the variability associated with their 

generation profiles will have a significant impact throughout the planning ho rizon. Winters 

continue to be forecasted times of high average monthly prices . The months of May and June 

exhibit low average monthly prices given low demand and high generation supply.  The large 

distribution of potential market outcomes of forecasted pric es highlights  the uncertainty in 

forecasts of economic conditions . An important consideration is that IRP price forecasts do 

not necessarily represent the operational prices that utilities might face in real time due to the 

operating conditions utilities f ace and the unpredictable forward procurement costs. Instead, 

®rk 7MJí« p~ªkg^«®ki §ªsgk« ^ªk ®rk ªk«¯z®« ~p ^ f^z^|gki «·«®k{ ^|i |~ª{^z g~|is®s~|«Ï ^|i 

they benefit from a good forecast of load and renewable production. The prices are 

representative of h our-of-dispatch cost once reserves are procured. The long -term 

assumption is that the system finds adequate supply to meet demand and reserves. In 

contrast, operational prices do not have any of the mentioned elements. Operational prices, 

instead, are strongly dependent on short -term market variables. 91 

 

91 Short-term market variables are factors that influence the operational prices of natural gas because of shocks to the 
supply or demand side of the natural gas market. These shocks, for example, could be caused by weather events or 
political ev ents that increase or decrease the level of supply or demand in energy markets.  



Clean Energy Plan and Integrated Resource Plan 202 3  | Chapter 4 . Futures and uncertainties  

 

Page 82 Portland General Electric  

 

Acknowledging that our model will likely not accurately predict actual prices, PGE forecasted 

hourly prices with a variety of market price drivers: the quantity of available renewable 

capacity across the WECC, carbon policies, natural gas prices  and hydropower generation in 

the Pacific Northwest. Section 4.5 , Uncertainties in price forecasts , describes these market 

price drivers in more detail .  

4.5  Uncertainties in price forecasts  

PGE uses a scenario approach to model economic and technological uncertainty. In this 

section, we describe the risks and uncertainties that are evaluated in price forecasting, along 

with the price futures summarized in Section 4.4 , Long -term fundamental price forecast . 

4.5.1  Commodity risk: natural gas prices  

The price of natural gas has been and will continue to be a significant driver of wholesale 

electricity prices as natural gas -fueled power plants are used to meet loads, particularly 

during times of energy scarcity. The marginal units of power generated by natural gas -fueled 

power plants often set the market clearing price. While the contribution of gas -fueled power 

plants in the WECC declines  in a high -renewable  transition , the capacity of individual plants 

remains unchanged. With the significant increase of energy scarcity ev ents, the forecasted 

price and availability of natural gas will continue to influence the electric power market while 

storage resources are not yet long -term multi -day capable.  

J5/ ¯§i^®ki ®rk q^« §ªsgk p~ªkg^«® s|§¯® µs®r W~~i ?^gyk|ºskí« z~|q-term gas pr ice 

p~ªkg^«® ^´^sz^fzk s| <¯|k À¾ÀÀ ®~ ªkpzkg® ®rk {^ªyk® «k|®s{k|® §ªsgk« p~zz~µs|q M¯««s^í« 

invasion of Ukraine in February 2022. The war triggered market volatility as the global 

«^|g®s~|« ^q^s|«® M¯««s^í« q^« «¯§§z· ^|i s|gªk^«ki k¶§~ª® ~p zs©¯kpski |^tural gas (LNG) put 

a strain on the US ~sz ^|i q^« «¯§§z·Ï g^¯«s|q rs«®~ªsg^zz· rsqr q^« §ªsgk«Î W?í« p~ªkg^«® ^z«~ 

reflects the expectation of declining natural gas demand as states transition away from fuel -

powered plants toward renewable generation .  

Figure 22  shows the resulting Sumas hub gas price levels and trends. When simulating 

WECC prices, all gas hubs are input using the same input methodolo gy previously described 

so that all WECC hubs are stressed simultaneously.  
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Figure 22 . Natural gas price forecast Sumas Hub  

 

4.5.2  Commodity and scarcity risk: hydro power  generation  

Hydro power  generation  (hydro)  in the Pacific Northwest also strongly influences electricity 

prices. In addition to average hydro, PGE simulated a high and low hydro future. The average 

hydro is the Wood Mackenzie default and equal to the 2000 -2011 average generation 

published by EIA. High hydro is 10  percent  more than default and low hydro is 10  percent  

lower. See Appendix H , 2023 IRP modeling details , for more detail on this assumption. 

This hydro generation variability assumption is in line with the results observed in Ext. Study -

III , Climate adaptation . 

4.5.3  Carbon policies and emissions  target s in WECC 

This section explains how PGE modeled carbon price risk to market prices and unit dispatch 

simulations . PGE developed carbon adders to represent the cost of carbon policy 

compliance on power generation. These adders are added to dispatch cost based on 

individual resource fuel type and location. 92 The carbon adders are incorporated into  three 

different carbon futur es for the US portion of the WECC :  

 

92 A carbon adder is a modeling step in the PGE Zone Model (PZM) simulation  where a cost is added to the dispatch cost of 
a carbon-emitting resource proportional to its emissions rate . 
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¶ Reference Case: No carbon adders are applied to WECC except for California and 

Washington , where there is existing carbon pricing  legislation. California and Washington 

carbon adders apply the 2019 Reference GHG Allowance Price Projections published by 

the California Energy Commission (CEC). 93  

¶ Low carbon : No carbon adders are applied to WECC except for California and 

Washington,  where  there is existing carbon pricing legislation. California and Washington 

carbon adders apply the 2019 Low GHG Allowance Price Projections published by  the 

California Energy Commission (CEC). 94 

¶ High carbon : California, Washington  and Oregon apply the social cost of carbon (SC -

CO2) defined by the United States Environmental Protection Agency ( US EPA) and other 

federal agencies. 95 PGE selected 2.5 percent  as the discount rate in intergenerational 

discounting to repres ent the social cost of carbon. For the rest of WECC, PGE applied 

W~~i ?^gyk|ºskí« ªkpkªk|gk g^ªf~| ^iikª p~ªkg^«® ®~ §ª~¶· p~ª ®rk g~«® ~p g~{§zs^|gk 

with new carbon regulation. 96  

¶ Across each future , British Columbia and Alberta have a carbon tax adder th at reflects 

Canadian legislation . Figure  23  shows the forecasted level of the carbon adders.  

Figure  23 . Carbon adders in WECC economic analysis  

 

 

93 +/+í« 7|®kqª^®ki /|kªq· J~zsg· Mk§~ª® Ý7/JMÞ À¾¿Ç, available at: https://www.energy.ca.gov/data -
reports/reports/integrated -energy -policy -report/2019 -integrated -energy -policy -report   
94 Id. 
95 See, The Social Cost of Carbon , US Environmental Protection Agency,  available at: 
https://19january2017snapshot.epa.gov/climatechange/social -cost-carbon_.html  
96 Wood Mackenzie 2020H2 WECC Carbon Adder Forecast , shown in Figure  23 . 

https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-integrated-energy-policy-report
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-integrated-energy-policy-report
https://19january2017snapshot.epa.gov/climatechange/social-cost-carbon_.html
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4.5.4  Uncertainty and scarcity risk  

An important outcome of the public  process leading to this IRP was the recognition of a 

disconnect between operational prices and fundamentals forecast, as mentioned in Section 

4.4 , Long -term fundamental price forecast . Traditionally, fundamental models do not 

embed operational difficulties experienced in actual operations as the model assumes that 

new dispatchable resources can be added to overcome operational obstacles. However, 

stakeholders and PGE agreed that the energy transition to non -dispatchable new additions 

would likely result in increasing difficulty in committing the r esources at the right time. This 

´~z^®szs®· ^|i «g^ªgs®· §ªsgk §ªk{s¯{« r^´k |k´kª fkk| {~ikzki s| J5/í« 7MJÎ 6k|gkÏ J5/ 

created resource imbalance and scarcity premiums on prices by:  

¶ Introducing commitment error.  PGE purposely input a discrepancy between  the wind 

forecast and the actual wind generation to represent the possibility of not having the right 

resources online and ready to generate when the net load is not what is expected. A 15  

percent  increase or decrease forecast error is randomly imposed on  wind nameplate 

capacity hourly.  

¶ Adding start -up costs to simulated prices.  In our model, electricity prices are set by the 

marginal cost of the most expensive resource in the stack that is used to meet loads. 

When capacity is scarce, the marginal cost might underestimate prices, which demands a 

trade/bidding premium. We add the start-up cost to prices to reflect  this premium.  

This approach attempts to mimic the large generation and load swings with limited spare 

dispatchable resources. Additionally, we anticipate the magnitude of intermittent generation 

is and will increasingly fk ¯|§ªkgkik|®kiÏ ^|i gzs{^®k gr^|qkí« s{§^g® ~| z~^iÏ r·iª~ and 

wind generation is largely unknown. The uncertainty and scarcity risk drivers were discussed 

in the April 22 -3 roundtable , and more modeling detail is described in Appendix H , 2023 

IRP modeling details . 

Figure 24  illustrates the average electricity prices of the 39 price futures created in the 

WECC-wide  Aurora  simulation , organized into  three categories: no modeling input, net load 

commitment error  and start-up cost price futures. There is a pattern of more volatile 

electricity prices in the summer when net load commitment error, represented in light blue, is 

introduced. Appendix H , 2023 IRP modeling details , compares the intra-month hourly 

price range of reference and reference price future with start -up cost introduced.  
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Figure 24 . Monthly average electricity prices across modeling specifications  

 

By combining all the economic risk factors previou sly listed, we generated 39 price futures 

identified by a four -letter code for each risk model shown in  Table 8 . 

Table 8. Simulat ed  price futures  

  

Aurora Setup  Carbon Adder  
Gas Price 
Forecast  

Hydropower 
Generation  

W
M

 M
o
d

e
l

 

S
ta

rt
-u

p
 c

o
st

 

N
e

t 
lo

a
d

 
 c

o
m

m
itm

e
n

t 
e

rr
o

r
 

R
e

fe
re

n
ce

 

L
o

w
 

H
ig

h
 
 

R
e

fe
re

n
ce

 

L
o

w
 

H
ig

h
 
 

R
e

fe
re

n
ce

 

L
o

w
 

H
ig

h
 
 

Number of price 

futures with risk 

factor  

27 6 6 21 9 9 15 9 15 13 13 13 

 



Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 4 . Futures and uncertainties  

 

Portland General Electric  Page 87 

 

4.6  Addressing uncertainties  

When the Capacity Need, Market Price  and Technology Cost Futures are considered 

together, they explore a wide range of potential future conditions that influence the size and 

timing of resource additions.  Table 9 describes how these 39 price futures are combined 

with three Need Futures  and three technology cost futures to consider 351 unique futures for 

each portfolio. Conducting portfolio analysis across these 351 alternative futures allows us to 

evaluate portfolios that meet system needs across a wide range of potential futures  and score 

them based on cost and risk performance. While cost an d risk metrics vary across all futures, 

resource builds do not vary by hydropower condition.  

Table 9. Number of futures evaluated in portfolio analysis  

 
Market 
Price 

Futures  
 

Capacity 
Need 

Futures  
 

Technology 
Cost 

Futures  
 

Total 
Futures 

Evaluated  

Number of Futures  39 x 3 x 3 = 351 

 

The WECC-wide  simulation (conducted in Aurora) process is the first step to portfolio analysis 

and GHG emission forecasting. The simulated WECC electricity prices of the 39 price futures 

become the input for the PGE Zone Model simulation. Sequentially, the economic dispatch 

simulation results of new resources become inputs for the capacity expansion model, ROSE -E 

and the results of GHG-emitting resources become inputs for GHG emission forecasting. Th e 

following  section discusses the GHG emission forecasting process in greater detail , and 

Appendix H , 2023 IRP modeling details  explains the construct and relationships among 

models . 
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Chapter 5. GHG emissions forecasting  
Under House Bill (HB) 2021, Portland General Electric ( PGE) must reduce its greenhouse gas 

(GHG) emissions associated with electricity sold to  Oregon retail customers. This chapter 

begins with a discussion of historical GHG emissions and the HB 2021 GHG targets. It then 

moves to describe the emissions reporting  requirements of the Oregon Department of 

Environmental Quality  (ODEQ). Finally, this chapter describes the emissions forecasting  

process that follows the ODEQ methodology  and highlights five GHG reduction glidepaths 

PGE is studying as part of the 2023 Integr ated Resource Plan (IRP).  

Chapter highlights  

¶ HB 2021 sets 2030, 2035  and 2040 greenhouse gas (GHG) targets for energy 

associated with  PGE retail load of 1.62, 0.81  and zero million metric tons of 

GHG emissions, respectively.  

¶ PGE reports its GHG emissions associated with sales to Oregon retail 

customers to the ODEQ annually, and those reported emissions will be the 

basis for determining compliance with HB 2021.  

¶ New for the 2023 IRP, PGE uses an Intermediary GHG model to account for 

differences in regulat ion of GHG emissions associated with serving Oregon 

retail customers and wholesale market sales.  

¶ The IRP studies five different glidepaths for GHG reductions. Actual 

emissions may differ from those predicted here due to weather, resource 

procurement realities  and other factors.  
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5.1  HB 2021 targets  

House Bill (HB) 2021 sets Greenhouse Gas (GHG) emissions targets for PGE to meet. PGE 

must reduce GHG emissions associated with Oregon retail load as reported under ORS 

468A.280 to 1.62 million metric tons CO2 equivalent (CO2e) by 2030, 0.81 million metric 

tons by 2035  and zero metric tons by 2040 and every year after. Figure  25  «r~µ« J5/í« 

historical GHG emissions under ORS 468A.280  and the HB 2021 targets. 97 As of the close of 

À¾ÀÀÏ J5/í« k{s««s~|« r^´k ^zªk^i· p^zzk| ÀÃ percent  from the baseline emissions level of 8.1 

MMTCO2e.  

Figure  25 . Historical emissions for Oregon retail load service and HB 2021 targets  

 

GHG emissions from generation and power purchases fluctuate year to year, often due to 

variations in economic conditions, temperature, wind/solar conditions, water conditions  and 

other factors beyond the control of PGE. For example, higher -than-expected temperatures 

can increase the need for mechanical cooling ( air conditioning ), which increases load and the 

emissions associated with serv ing that load. 98 Water conditions can change hydroelectric 

power availability, with low water years increasing reliance on GHG emitting generation. An 

increase or decrease in macroeconomic activity can alter energy demand and the emissions 

associated with serving load. Figure  25  demonstrates the non -linear pattern of year -to-year 

reported emissions, with a declining trend from 2010 through 202 2. Due to these annual 

 

97 ORS 468A.280, available at: https://www.oregonlegislature.gov/bills_laws/ors/ors468a.html  
98 Since non-emitting resources dispatch first, an increase in load above the expected basis would likely be met by gas , 
coal or market purchases.  

https://www.oregonlegislature.gov/bills_laws/ors/ors468a.html
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GHG variations, the Public Utility Commission of Oregon (OPUC or the Commission) has 

«®^®ki ®r^® ¯®szs®sk« «r~¯zi ê^grsk´k ®rk À¾Á¾ ^|i À¾ÁÃ gzk^| k|kªq· ®^ªqk®« ¯|ikª ®·§sg^z ~ª 

k¶§kg®ki µk^®rkª ^|i r·iª~ g~|is®s~|«Òë.99 More discussion and an alysis on how 

temperature and hydropower conditions impact GHG emissions is in Appendix I , C-level 

analysis .  

Because of the correlation between load and emissions, GHG emissions intensity, defined as 

metric tons of CO2e per  megawatt hour  (MWh), is a useful decarbonization metric as it 

normalizes changes in load to better account for the resource mix that is serving that load. 

Figure 26  «r~µ« J5/í« Oregon retail GHG intensity from ye ar 2010 through 202 2. While 

GHG intensity provides useful information, HB 2021 requires an absolute reduction in utility 

GHG emissions, not a decrease in GHG intensity.  

Figure 26 . Historical GHG intensity for Oregon retail load service  

 

HB 2021 does not explicitly set GHG limits for years prior to 2030 . ORS 469A.415 (4)(e) states 

that electric utilities, like PGE, must demonstrate continual progress towards meeting clean 

energy targets in a Clean Energy Plan (see Chapter 1 , Clean energy plan ). HB 2021 did  not 

defin e progress as actual annual emissions reductions. PGE believes that demonstrating 

continual progress includes  planned annual actions to procure non -emitting resources to 

transition away from fossil fuel resources at a pace to reduce emissions to the target s in 2030, 

2035 and 2040. The Clean Energy Plan (CEP) will detail actions sufficient to reduce emissions 

 

99 In the Matter of Public Utility Commission of Oregon, House Bill 2021  Investigation into Clean Energy Plans , Docket No. 
UM 2225, Order No. 22-446 (Nov 14, 2022), Appendix A  at 31, available  at: 
https://apps.puc.state.or.us/orders/2022ords/22 -446.pdf   

https://apps.puc.state.or.us/orders/2022ords/22-446.pdf
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to at or below required thresholds under typical conditions. To examine the optimal progress 

toward 2030 GHG targets in portfolio analysis, PGE employs various GHG glidepaths to arrive 

at the HB 2021 targets. See Section 11.4.1 , Decarbonization g lidepath portfolios , for 

more detail.  

The IRP assumes future load growth after cost -effective energy efficiency and distributed 

energy resources (DERs) are acquired  ^|i s|g~ª§~ª^®ki s|®~ J5/í« «·«®k{. Therefore, 

emissions reductions occur due to non -emitting resource procurement displacing coal or gas 

generation (as  opposed to reductions from net demand reduction). In actual reporting, there 

will likely be a non -linear GHG decline due to various factors, including but not limited to:  

¶ Weather variations: for example, the same power system will produce different emissi on 

levels in a mild temperature year vs. an extreme temperature year. 100 This is discussed by 

the OPUC in Order 22 -446 and is further explored in Appendix I , C-level analysis .101 

¶ Procurement timelines: GHG emissions decline when PGE acquires additional non -

emitting energy. These acquisitions will occur in blocks and may lead to a staircase -like 

GHG reduction pathwa y. However, while each portion of resource procurement may lead 

®~ ^ ìfz~gy·í ªki¯g®s~| ~p GHG emissions, from a portfolio perspective , balancing 

regulatory, operational, financial  and resource procurement risks point to the advantages 

of continual acquisi tion of non -emitting resources  rather than delaying  acquisition until 

just before the 2030 compliance window.  Achieving a continual  reduction pathway will 

necessitate procurement of non -emitting resources throughout the decade , which is likely 

to provide t he best opportunity to add resources that offer an optimal combination of 

geographic location, resource characteristics, technological advancements  and access to 

needed transmission rights.  

¶ Unexpected economic  conditions impacting loads: higher or lower th an expected load 

may impact GHG emissions. Higher loads could arrive from faster -than-expected 

industrial growth (potentially from data centers) and/or faster -than-expected 

electrification.  

5.2  Annual ODEQ  reporting process  

The HB 2021 GHG targets applicable t o PGE include  an 80 percent  below baseline emissions 

level by 2030, a 90  percent  below baseline emissions level by 2035  and 100 percent  below 

baseline emissions level by 2040. ODEQ determines the baseline period for the investor -

owned utilities  as the average annual GHG emissions for 2010, 2011  and 2012 associated 

 

100 See Section 6.1 , Load forecast , for more discussion on extreme temperature events.  
101 In the Matter of Public Utility Commission of Oregon, House Bill 2021  Investigatio n into Clean Energy Plans, Docket No. 
UM 2225, Order No. 22-446 (Nov 14, 2022) , Appendix A at 13-14, available at: 
https://apps.puc.state.or.us/orders/2022ords/22 -446.pdf  

https://apps.puc.state.or.us/orders/2022ords/22-446.pdf
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with the electricity sold to retail electricity consumers in Oregon as reported to the Oregon 

Department of Environmental Quality ( ODEQ). 

Regulated entities will continue to report annual GHG emis sions to ODEQ, as they do today. 

In compliance years 2030, 2035  and 2040 and every year thereafter, the OPUC will use the 

data reported to ODEQ for that compliance year to determine whether the emissions targets 

are met. 

Per the ODEQí« s|«®ª¯g®s~|« p~ª ªk§~ª®s|q qªkk|r~¯«k q^« k{s««s~|«Ï ê7|´k«®~ª-owned 

utilities and electricity service suppliers must report their greenhouse gas emissions resulting 

from electricity served to end -users in Oregon to ODEQ, as prescribed by 

OAR 340-215-01À¾Îë102  

As PGE's service area is only within the  State of Oregon and PGE is not an êasset-controlling 

supplierë Ý^« ikps|ki in the rule) , PGE reports emissions following the non -multijurisdictional 

investor -owned utility methodology. This reporting must re flect emissions from the previous 

calendar year (Jan. 1 to Dec. 31) and be submitted to the ODEQ by June 1 of the following 

year. PGE is required to report the MWh of electricity generated or purchased to serve end 

users in Oregon for the previous emission s year for both unspecified and specified power 

sources.  

From the total MWh of electricity generated or purchased to serve end users in Oregon, PGE 

then adjusts its reporting for sales to the wholesale markets, as prescribed by OAR 340 -215-

¾¿À¾ Ý¿ÞÝiÞÏ ê4or electricity suppliers that are not multi -jurisdictional utilities, proportionally 

adjust all resources on an annual basis to account for the sale of power to the wholesale 

{^ªyk® ®r^® s« |~® y|~µ| ®~ fk x¯«® «§kgspski ~ª ¯|«§kgspskiÎë103 PGE specifically adjusts 

certain resources for specified sales to the wholesale market for:  

¶ +~z«®ªs§ «^zk« ®r^® ^ªk |~® µrkkzki s|®~ J5/í« «·«®k{ ^|i i~ |~® «kª´k Bªkq~| ªk®^sz 

customers, 

¶ Sales that are generated at a PGE-owned facility and delivered into the energy imba lance 

market (EIM), and  

¶ Specified sales to California.  

The remaining amount of wholesale sales is not known to be just specified or unspecified. As 

such, PGE proportionally adjusts all resources annually to account for the remaining sale of 

power to the wholesale market, as required by  OAR 340-215-0120 (1)(d). 

 

102 O-/Lí« s|«®ructions for reporting greenhouse gas emissions , available at: 
https://www.oregon.gov/deq/aq/Documents/GHGRP -IOUESSProtocol(non-MJ).pdf   
103 OAR 340-215-0120 (1)(d), available at: https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300  

https://www.oregon.gov/deq/aq/Documents/GHGRP-IOUESSProtocol(non-MJ).pdf
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300
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5.2.1  Specified sources  

" êN§kgspski «~¯ªgk ~p kzkg®ªsgs®·ë {k^|« ^ p^gszs®· ~ª ¯|s® ^zz~µki ®~ fk gz^s{ki ^« ®rk «~¯ªgk 

of electricity delivered. 104 PGE is required to report power as generated from a specified 

source when PGE is (1) a full or partial owner or operator of the generating facility or unit or 

(2) party to a power contract for a fixed percentage of generation from the facility or unit, or 

(3) party to a tolling agreement and rents a facility or unit from the owner, or is an exclusive 

power deliverer  that is not a retail provider and that has prevailing rights to claim electricity 

from the specified source. 105 PGE is required to report power as purchased from a specified 

source when PGE can provide documentation that a power contract designated purchas es 

from a specific generation power facility, unit or ODEQ-approved asset controlling supplier 

(ACS) at the time the transaction was executed. 106  

Per the ODEQí« s|«®ª¯g®s~|« p~ª ªk§~ª®s|q qªkk|r~¯«k q^« k{s««s~|«Ï ªk§~ª®s|q ªk©¯sªk{k|®« 

for specified power  include:  

ê7p §~µkª s« §¯ªgr^«ki ~ª qk|kª^®ki pª~{ «§kgspski «~¯ªgk«Ï ªk§~ª® ®rk 
MWh of electricity disaggregated by facility or unit, and by fuel type or 
ACS, as measured at the busbar. Utilities must  use a 2 percent 
transmission loss correction factor wh en reporting electricity not 
measured at the busbar of the generating facility.  

Annually, ODEQ will assign facility -specific or unit -specific emission 
factors for all registered specified sources by dividing the emissions 
(Metric tons of CO2 equivalent) by  the net generation (MWh) from a 
specified facility or unit for the most recent year data is available.  

Emissions from specified sources are calculated by multiplying the MWh 
served to end users in Oregon by the ODEQ assigned facility or unit 
specific emission factor, and by transmission loss factor, where 
^§§zsg^fzkÎë107 

 

104 See Greenhouse Gas Reporting Protocols at : https://www.oregon.gov/deq/aq/Documents/GHGRP -
IOUESSProtocol(non-MJ).pdf  
105 Id. 
106 Id. 
107 Id. 

https://www.oregon.gov/deq/aq/Documents/GHGRP-IOUESSProtocol(non-MJ).pdf
https://www.oregon.gov/deq/aq/Documents/GHGRP-IOUESSProtocol(non-MJ).pdf
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5.2.2  Unspecified sources  

"| êQ|«§kgspski «~¯ªgk ~p kzkg®ªsgs®·ë {k^|« ^ «~¯ªgk ~p kzkg®ªsgs®· ®r^® s« |~® ^ «§kgspski 

source at the time of entry into the transaction to procure the electricity.  108 Unspecified 

«~¯ªgk« ~p kzkg®ªsgs®· s| J5/í« «·«®k{ ®·§sg^zz· g~{k pª~{ «r~ª®-term market purchases, 

including the EIM. Currently, all unspecified market purchases receive the ODEQ-specified 

rate of 0.428 metric tons per MWh. 109 This rate is determined b y ODEQ and is not updated at 

regular intervals . As a result, it may result in certain MWh receiving a higher CO2e intensity 

compared to the actual CO2e intensity of unspecified market purchases.  

Per the ODEQí« s|«®ª¯g®s~|« p~ª ªk§~ª®s|q qªkk|r~¯«k q^« k{s««s~|«Ï ªk§~ª®s|q ªk©¯sªk{k|®« 

for unspecified power includ e: 

êQ®szs®sk« {¯«® ªk§~ª® ®rk ?Wr §ª~´siki ®~ k|i ¯«kª« s| Bªkq~| pª~{ ^|· 
unspecified power source.  

Electricity imported, sold, allocated or distributed to end users in this 
state through an EIM or other centralized market administered by a 
market operato r is considered to be  an unspecified source. Separately 
identify the MWh for power purchased from these markets from other 
unspecified sources.  

The default emission factor for calculating emissions from unspecified 
power is 0.428  MT CO2e/MWh.  

Emissions from unspecified sources are calculated by multiplying the 
MWh served to end users in Oregon by the default emission factor for 
¯|«§kgspski §~µkªÏ ^|i f· ®rk ®ª^|«{s««s~| z~«« p^g®~ªÏ µrkªk ^§§zsg^fzkÎë 

5.2.3  Third -party verification of annual emissions  

Beginning i n 2021, ODEQ requires annual reporting of GHG emissions to be verified by a 

third party. 110 Third -party verifiers must be certified by ODEQ, and use of the same verifier for 

more than three consecutive years is prohibited. The annual deadline for verification is 

September 30th. PGE received a positive verification statement by the deadline of 

September 30, 2022, for the 2021 annual ODEQ Investor -Owned Utility emissions reporting.  

 

108 Id. 
109 See OAR 340-215-0120, available at:  https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300  
110 See Greenhouse Gas Reporting Protocols, available at: https://www.oregon.gov/deq/aq/Documents/GHGRP -
IOUESSProtocol(non-MJ).pdf   

https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=269300
https://www.oregon.gov/deq/aq/Documents/GHGRP-IOUESSProtocol(non-MJ).pdf
https://www.oregon.gov/deq/aq/Documents/GHGRP-IOUESSProtocol(non-MJ).pdf
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5.3  Components of IRP emissions reporting  

Emissions flow through the IRP in three main steps. First, the PGE-Zone Model ( PZM, 

conducted in Aurora ) estimates the economic dispatch of all dispatchable resources, 

including t he existing GHG-emitting resources. More information on economic dispatch and 

the PZM model is in Appendix H , 2023 IRP modeling details . Second, these data and 

historical GHG emitting market and contract purchases  are input into the Intermediary  GHG 

model. This model, described in the following sec tion, estimates how much energy from 

GHG emitting sources is retained for serving retail load and how much is sold on the 

wholesale market. This information determines the yearly energy position used by the 

capacity expansion model (ROSE-E) that creates new resource portfolios. More information 

on the energy load resource balance is in Section 6.5.1 , Energy -load resource balance , 

and Appendix F , Load resource  balance . 

5.3.1  Intermediary GHG model  

The Intermediary GHG model inputs data from the PZM simulation , historical market 

transactions and GHG intensity values from the ODEQ to allocate GHG emitting generation 

between serving Oregon retail load and wholesale market sales. As discussed in Chapter 4 , 

Futures  and uncertainties , PGE creates 39 forecasts of electricity prices using a Western 

Interconnection simulation and then dispatches PGE owned/contracted generation against 

those prices. 111 This results in 39 forecasts of total power plant utilization. The 39 resource -

level generation forecasts feed into the Intermediary  GHG model.  

The PZM simulation forecasts total resource generation but does not distinguish between 

generation associated with retail load (regulated under HB 20 21) and wholesale sales (not 

regulated under HB 2021). ROSE-E, the capacity expansion model, requires the amount of 

retail energy associated with GHG emissions as an input. 112 To bridge the gap between the 

PZM simulation and ROSE-E, the Intermediary  GHG mod el performs two primary functions:  

 

111 The WECC-wide simulation  simulates the power system through the end of the IRP planning horiz on and takes Western 
carbon policies into consideration. These polices include carbon pricing, like in California and Washington, and 
ikg^ªf~|sº^®s~| ®^ªqk®« zsyk Bªkq~|í« 6* À¾À¿Î 7| ^qqªkq^®kÏ ikg^ªf~|sº^®s~| §~zsgsk« ^ii ª~¯qrz· ¿Æ¾Ï¾¾¾ ?W ~p «~z^ªÏ 
70,000 MW of wind  and 70,000 MW of storage to the Western Interconnection model from 2022 through 2045. PGE 
purchases the WECC-wide  resource build database from Wood Mackenzie. More information on the resource buildout is 
in Appendix H , 2023 IRP modeling details . 
112 If instead the total existing therma l generation were used as an input by ROSE -E, the energy position would have an 
inappropriate amount of energy. This would lead to fewer non -emitting resources being built  and the emission s targets 
would not be met on a planning basis.  
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1. Incorporates a GHG emission reduction glidepath to HB 2021 targets in 2030 , 2035 and 

2040: The GHG glidepaths for the 2023 IRP are in Figure 27 . They are a linear reduction 

glidepath, a glidepath where emissions reductions until 2030 occur more rapidly (front 

loaded), another where reductions until 2030 occur less rapidly (back loaded)  and two 

glidepaths with accelerated targets (non -emitting by 2035 and meeting HB 2021 targets 

two years faster).113 Using these glidepaths, the Intermediary  GHG model determines the 

amount of GHG emitting generation that PGE can retain to serve retail load.  

Figure 27 . GHG glidepaths associated with serving Oregon retail load in the 2023 IRP  

 

2. Incorporates an estimate of wholesale market transactions:  PGE buys and sells power on 

the wholesale market for various reasons, including risk mitigation and net var iable power 

cost reduction. The Intermediary  GHG model estimates the size of market purchases 

based on historical  data while considering the emissions associated with purchases . It 

also assumes that power not retained for retail load service sells into the  wholesale 

market.   

The primary output of the GHG Intermediary  model is an estimate of the energy from 

GHG emitting sources that PGE can use to meet retail load while meeting the GHG 

targets. This estimate flows into the energy load resource balance ( Section 6.5.1 , 

Energy -load resource balance ) that is used as an input to the capacity expansion model 

(ROSE-E). An example of this output is in Figure 28 , using the Reference Case price 

future and a linear GHG reduction glidepath. The lower line shows the GHG emissions 

 

113 With the front lo aded -GHG pathway the amount of reduction from 2023 to 2030 half every year, in the back loaded -
GHG pathway they double every year. All other pathways are linear to their respective targets.  
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associated with serving Oregon  retail load, and the upper line is the corresponding GHG 

emitting energy retained fo r the retail load.  

Figure 28 . GHG emissions and energy associated with serving Oregon retail load ( Reference Case ) 

 

Other than Colstrip, most GHG -emitting energy in the PGE portfolio has a GHG intensity rate 

of around 0.37 to 0.43 MTCO2e/MWh (Colstrip is 1.00 MTCO2e/MWh). 114 Gas plants 

dispatch in order of economic efficiency, with the lowest emitting and most efficient plants 

usually operating at the highest capacity factors. As a result, unit dispatch generally play s a 

small role in determining how much energy from GHG emitting generation PGE can retain for 

retail load. For example, in 2030, retail GHG emissions must be  1.62 million metric tons or 

fewer. If PGE were to obtain all its GHG-related generation from unspecified market 

purchases with an intensity rate of 0.428 MTCO2e/MWh, it would result in 3.79 million MWh 

of generation. If PGE were to obtain all its GHG -related generation from Carty Power Plant 

with an intensity rate of 0.389 MTCO2e/MWh, it would result in 4.16 million MWh of 

generation, a relatively small difference of 0.37 million MWh (42 -megawatt average  (MWa)). 

The difference in GHG emitting energy retain ed for Oregon retail load by price future (which 

impacts dispatch) is shown in Figure 29 . It shows multiple price future outcomes under the 

linear gli depath and the front -loaded glidepath. While there are large energy differences 

 

114 Power Plants Beaver & Port Westward II, as well as some specified market purchases, have higher emissions rates in 
some years, but annual energy from these sources is typically low. BPA power has a much lower rate (0.013 MTCO2e/MWh 
as provided by DEQ for use in the CEP/IRP), but the variation of BPA power used for retail load is somewhat small across 
price futures.  
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between the two glidepaths, within the individual glidepaths, the energy differences are 

relatively small.  

Figure 29 . GHG emitting energy from serving Oregon retail load under different glidepaths and price 
futures  

 

Beyond Oregon retail emissions, the GHG Intermediary  model also calculates emissions and 

the associated energy from wholesale activities. The bulk of this estimate comes from the 

PZM simulation, which forecasts the generation levels of the major PGE thermal units and the 

GHG glidepath, a key input into how much energy is kept for Oregon  retail load service. 115 In 

the PZM simulation  thermal units economically dispatch against Western power prices. The 

prices are created taking carbon pricing and GHG reduction policies into consideration. For 

example, the PZM simulation  includes carbon pricing in California and Washington and adds 

non-emitting resources to the West to meet emissions target s. Actual wholesale emissions 

will differ depending on the western resource buildout and future electric power policies.  

Economic dispatch also assumes an efficient dispatch order across the Western 

Interconnection. Operating gas plants less than economic dispatch may increase GHG 

emissions. For example, if the Carty power plant ran below economic dispatch, it would 

generate le ss energy. A less efficient gas plant elsewhere in the West would likely operate 

more to make up for this shortfall. The less efficient plant would emit more CO2e than Carty 

for each MWh of power produced, increasing GHG emissions across the West. This sce nario 

would likely also increase PGE net -variable -power -costs if it reduced total wholesale 

 

115 These units are power plants Beaver, Carty, Colstrip (20  percent  ownership), Coyote, Port Westward 1, & Port Westward 
2. 
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transactions. Additional information on economic dispatch and the PZM simulation is in 

Appendix H , 2023 IRP modeling details . 

Beyond PGE thermal units, the Intermediary GHG model adds additional energy and 

associated emissions with select contracts and wholesale market transactions. The total 

system (retail and wholesale) GHG emissions and associated energy from the Reference Case 

future is in Figure 30 . More information on GHG -emitting resources (including requirements 

established in UM 2225) is in Appendix O , Thermal Operations/ Output .  

Figure 30 . Total GHG emissions and associated energy forecast  

 

The Intermediary GHG model also passes to ROSE-E energy values from GHG-emitting 

resources. It does this using the retail and wholesale energy generation values in conjunction 

with annual forecasted  power prices. The model is essentially a data pass-throug h from the 

PZM simulation to ROSE-E for this function .  

5.3.2  ODEQ  review of PGE forecasted emissions accounting  

PGE will provide information to ODEQ ®~ ^zz~µ p~ª ^ ªk´skµ ~p J5/í« p~ªkg^«®ki k{s««s~|« 

accounting methodology as reported in this Clean Energy Plan . This will enable ODEQ to 

determine that emissions have been forecasted in alignment with ODEQ Greenhouse Gas 

Reporting protocols.  

In forecasting emissions associated with portfolios, PGE will use ODEQí« k{s««s~| p^g®~ª« p~ª 

each existing GHG-emitting re source, and PGE will provide the associated forecast of the 

retail load generation of each plant, purchases  and power sales by technology type for each 

year being forecasted.   
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Chapter 6. Resource needs 
This chapter quantifies the drivers of system demand and their im pact on energy, capacity  

and system flexibility need. Estimating these values is the first critical step in ensuring 

resource actions result in an adequate system that meets decarbonization and other policy 

objectives  while minimizing long -term costs and r isks.  

Chapter highlights  

¶ Load growth, expiring non -GHG emitting resource contracts  and decreasing 

retail sales from existing thermal resources drive the need for more non -

GHG emitting resources through the planning horizon.  

¶ The load forecast has increased since the 2019 Integrated Resource Plan 

(IRP) Update due primarily to higher industrial load growth projections. In 

addition, the persistent impacts of COVID -19 have increased residential 

usage. 

¶ Distributed energy resources  (DERs), including transportation and building 

electrification, are having a more significant impact on total Portland General 

Electric (PGE) loads as compared to past IRPs.  

¶ Capacity needs step upwards in 2026 and grow through the planning 

horizon due to  expiring contracts, exiting resources  and load growth. In the 

Reference Case, the 2028 capacity need is 624 megawatts (MW) in the 

summer and 614 MW in the winter.  

¶ Flexibility needs in 2026 are estimated at 80 MW in the Reference Case, 

growing to 122 MW i n 2030. 

¶ Although capacity needs increase in both summer and winter throughout the 

planning horizon, climate change drives relatively more need in the summer 

and less need in the winter.  
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6.1  Load forecast  

J5/í« k«®s{^®ki ik{^|i p~ª kzkg®ªsgs®· s« g^zzki s®« ìz~^i p~ªkg^«®Îí116 Our load forecast has 

been influenced by rapidly evolving trends (such as those related to COVID -19 or extreme 

temperatures) and the slower -moving, longer -term trends in energy deliveries. Each is 

accounted for in different wa ·«Î Prk §ªs{^ª· g~{§~|k|®« ~p J5/í« z~^i p~ªkg^«® ^ªkÐ  

¶ Top-down econometric load forecast: This model comprises two segments that capture 

business cycle impacts and long -term trends. Section 6.1.1 , Top -down econometric 

load forecasting , describes the top -down econometric forecast mode  and Section  

6.1.2 , Load trends , describes current load trends. 117 

¶ Incremental impacts associated with passive DERs: The impact of nascent and rapidly 

evolving end uses, including transportation electrification, rooftop solar  and building 

kzkg®ªspsg^®s~|Ï s« p~ªkg^«®ki s| J5/í« -s«®ªsf¯®s~| N·«®k{ Jlanning process. The load 

impacts of DERs are accounted for in Section 6.2 , Distributed Energy Resource (DER) 

impact on load . 

6.1.1  Top -down econometric load forecasting  

J5/í« ®~§-down forecasting models take an econometric approach by estimating the 

relationships between PGE service area historical loa d and exogenous drivers. These 

exogenous drivers include seasonal and weather variables  and macroeconomic indicators 

(population, employment  and income) used to describe regional economic trends.  

Weather, specifically ambient temperature, is the most signi ficant factor affecting customer 

electricity demand. PGE uses several weather variables in its energy and peak models, 

including heating and cooling degree days and wind speed. Energy use is also correlated 

µs®r kg~|~{sg ^g®s´s®·Î J5/í« kg~|~{k®ªsg {~ikz« forecast monthly energy deliveries by 

customer class and peak demand for the total PGE system. The primary model inputs are 

weather, population, employment, income, customer counts  and historical loads. Appendix 

 

116 The Corporate Load Forecast is descªsfki s| Nkg®s~| ÁÎÁ ~p J5/í« -NJ, available at: 
https://assets.ctfassets.net/416ywc1laqmd/46I2n65SyTv3TUMMdq1l55/a 993aebb7b7a84ebd3209d798454a33a/DSP_Par
t_2_-_Chapter03.pdf  
117 In the Matter of Portland General Electric Company, 2019 Integrated Resource Plan , Docket No. LC 73, Order No. 21 -
129 (May 3, 2021)Ï "§§k|is¶ " ^® Ã «®^®k«Ð êN®^pp g~|g¯ª« µs®r +Q* ®r^® ®rk s{§^gt of large customers in the industrial load 
p~ªkg^«® «r~¯zi fk gz~«kz· {~|s®~ªkiÎ N®^pp «¯§§~ª®« J5/ó« §z^| ~| §^qk Æ ~p s®« Mk§z· +~{{k|®« ®~ ìªk´skµÒ peer electric 
utility industrial load forecasts and Ò summarize findings in an IRP roundtable participant  discussion during the next IRP.íë 
J5/ §ªk«k|®ki ªk«¯z®« ~p s®« fk|gr{^ªys|q ~p kg~|~{sg iªs´kª« ¯«ki s| §kkª ªkqs~|^z kzkg®ªsg ¯®szs®sk«í s|i¯«®ªs^z z~^i 
p~ªkg^«®« ^|i §kªp~ª{^|gk ~p ^ fª~^i ª^|qk ~p kg~|~{sg iªs´kª« s| J5/í« s|i¯«®ªs^z z~^i p~ªkg^«® {~ikl at the July 22, 
2021, public roundtable meeting to meet this commitment.  Available at: https://apps.puc.state.or.us/orders/2021ords/21 -
129.pdf   

https://assets.ctfassets.net/416ywc1laqmd/46I2n65SyTv3TUMMdq1l55/a993aebb7b7a84ebd3209d798454a33a/DSP_Part_2_-_Chapter03.pdf
https://assets.ctfassets.net/416ywc1laqmd/46I2n65SyTv3TUMMdq1l55/a993aebb7b7a84ebd3209d798454a33a/DSP_Part_2_-_Chapter03.pdf
https://apps.puc.state.or.us/orders/2021ords/21-129.pdf
https://apps.puc.state.or.us/orders/2021ords/21-129.pdf
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H, 2023 IRP modeling details , provides additional details on the models that constitute this 

IRP top-down forecast and how those models were tested and selected.  

Econometric models assume that certain structural relatio nships captured represent the 

p¯®¯ªkÎ 7| ^iis®s~|Ï J5/í« Reference Case load forecast incorporates several key model input 

assumptions:  

¶ COVID Recovery:  An indicator variable is used in PGEs models to capture the impact of 

COVID-19 on energy deliveries. The  input assumption for this variable implies how those 

impacts taper during the forecast period. While we expect this input to continue to evolve 

to reflect current expectations, this IRP forecast assumes the long -term equilibrium for 

residential customers was reached in mid -2022. This level is estimated to be 

approximately 30  percent  of the impact seen in the early months of the COVID -19 

lockdowns.  

¶ Weather:  J5/í« z~^i p~ªkg^«®« ªkpzkg® |~ª{^z ~ª k¶§kg®ki µk^®rkª g~|is®s~|« ®rª~¯qr~¯® 

each year. For this IRP, the expected weather conditions are represented by a trended 

model for heating and cooling degree days to reflect the gradually warming regional 

climate. The forecasts do not attempt to predict, for example, an El Niño winter, a 

particularly hot summer or any weather event in any given year. A discussion of additional 

climate analysis is included in Section 6.9 , Climate adaptation . 

¶ Direct access: Customers with approximately 270 -megawatt average ( MWa) of combined 

g~{{kªgs^z ^|i s|i¯«®ªs^z z~^i s| J5/í« «kª´sgk ^ªk^ r^´k ~§®ki ~¯® ~p J5/í« g~«®-of-

service (COS) supply rates and receive energy from electricity service suppliers (ESS). 118 In 

IRP Guideline 9, in Order No. 07 -002, the Commission prohibits th e inclusion of long -

term direct access customer loads in long -term planning for both energy and capacity 

needs.119 This IRP portfolio analysis excludes these customer loads. However, as 

discussed in Section 3.1.6 , Local climate action planning  nine counties and cities 

served by PGE have already established climate -related goals through community 

processes and plans, and at least four more are in the process of developing plans. These 

plans typically cover a variety of goals and objectives, including those concerning 

greenhouse gases, energy use, transportation, was te, land use, health and safety , and 

economic development. Table 5  captures a list of local governments with existing plans 

(or in some phase of developing one) and  some key electricity and emissions goals.  

Several cities and counties have timelines for their decarbonization goals that align with our 

HB 2021 targets. For  those local governments that want to decarbonize on a faster timeline, 

J5/í« 5ªkk| 4¯®¯ªk /|®kª§ªs«k ^|i 5ªkk| 4¯®¯ªk 7{§^g® ^ªk fks|q ¯«ki ®~ «¯§§~ª® gzk^| 

 

118 This includes 1-year direct access (STDA), long-term direct access (LTDA) and new load direct access (NLDA) schedules.  
119 In the Matter of Public Utility Commission of Oregon, Investigation Into Integrated Resource Planning , Docket No. UM 
1056, Order No. 0 7-002 (Jan 8, 2007) at 19, available at: https://apps.puc.state.or.us/orders/2007ords/07 -002.pdf  

https://apps.puc.state.or.us/orders/2007ords/07-002.pdf
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energy goals. Many of our large commercial and industrial customers also use these and 

other progr ams to meet their decarbonization goals.  

PGE has been working with local governments since 2020 to develop a community -

supported renewable program to support those local governments that have adopted 

community -wide climate goals. During the 2021 legislativ e session, PGE worked in 

partnership with several of our local governments to pass language within HB 2021. The 

program will allow local governments to work with PGE to accelerate the procurement of 

non-emitting energy to meet their climate goals. Since th k fszzí« §^««^qkÏ J5/ «®^pp r^´k fkk| 

meeting regularly with local governments to solicit feedback on the design so that the 

program will meet their goals and desired approach. As PGE continues to engage with local 

governments, collectively we will determi ne the right time to file the tariff to support the 

program.  

¶ Regulatory policy: Direct access , this interpretation presents reliability and cost risks to 

cost-of-service supply customers. Consistent with prior IRPs, PGE includes one -year direct 

access cust~{kª« s| s®« 7MJ §z^||s|q fkg^¯«k ®rk· {^· ªk®¯ª| ®~ J5/í« +BN ª^®k« µs®r 

little notice.  

6.1.2  Load trends  

6.1.2.1  Impact of  COVID -19  

Recent load trends (marked by the  impact of COVID -¿ÇÞ r^´k s|pz¯k|gki r~µ J5/í« 

customers use electricity. The prevalence of work -from -home policies increased average 

residential usage, which remains high. As these changes to remote work will persist, we 

believe the impact of the last two years marks a longstanding change in average residential 

usage. In the commercial segment, initial shu tdowns had a stark but short -lived impact on 

energy deliveries. We believe prior structural relationships, including long -term trends and 

ªkz^®s~|«rs§« ®~ {^gª~kg~|~{sg s|isg^®~ª«Ï r~zi ®ª¯kÎ J5/í« s|i¯«®ªs^z «kq{k|® µ^« s{§^g®ki 

least by COVID-19 and has grown since the 2019 IRP.120 Figure 31  depicts changes in usage 

between customer classes since the March 2020 lockdowns.  

 

120 In the Matter of Portland General Electric Company, 2019  Integrated Resource Plan , Docket No. LC 73 , filed July 19, 
2019. 
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Figure 31Î J5/í« ^||¯^z k|kªq· ikzs´kªsk« qª~µ®r «s|gk ®rk s|s®s^z +BV7--19 lockdown  

 

Given the limited duration since the onset of COVID -19, PGE used out-of-model forecast 

adjustments to account for COVID -19 in its 2019 IRP Update load forecast. 121 Since the 2019 

IRP Update load forecast was finalized, PGE developed a methodology to account for 

COVID-19 in its econometric models by using indicator variables to reflect various stages of 

closure and recovery. This method applies to most, but not all, ~p J5/í« p~ªkg^«® «kq{k|®« 

and is discussed in further detail in Appendix D , Load forecast methodology . The evolution 

of the modeling approach was shared with sta keholders in IRP Roundtables, first on October 

28, 2020, when out -of-model adjustments were used as a temporary approach, and then on 

July 22, 2021, where the indicator variable approach was presented.  

6.1.2.2  Industrial growth  

/|kªq· ikzs´kªsk« ®~ J5/í« s|i¯«®ªial segment have increased rapidly over the past few years. 

Industrial growth has been focused on the semiconductor manufacturing and data center 

segments. The construction of new customer facilities continues at a rapid pace  as discussed 

in Chapter 3 , Planning environment . 

With respect to electr ic load, the number of projects and the average project size  assessing 

«s®k« s| J5/í« «kª´sgk ^ªk^ p~ª |kµ i^®^ gk|®kª §ª~xkg®« r^´k s|gªk^«kiÎ "iis®s~|^z §ª~xkg®« 

may see investment opportunities associated with CHIPS and Science Act funding in coming 

years. The realization and timing of large projects present heightened uncertainty around 

 

121 -~gyk® @~Î >+ ÅÁÏ J5/í« 7|®kqª^®ki Mk«~¯ªgk Jz^| Q§i^®kÏ pszki <^|¯^ª· ÀÇÏ À¾À¿Î 
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J5/í« z~^i p~ªkg^«®Î 6~µk´kªÏ ®rk ª^®k ^® µrsgr ®rk s|i¯«®ªs^z «kg®~ª s|g~ª§~ª^®k« k|kªq· 

efficiency also presents uncertainty in demand. 122  

6.1.2.3  Severe  temperature  

Ns|gk ®rk À¾¿Ç 7MJÏ J5/í« «kª´sgk ^ªk^ k¶§kªsk|gki ^| ¯|§ªkgkik|®ki {^¶s{¯{ 

temperature event, the êheat domeë of June 2021, and the warmest month on record in 

August 2022 based on average temperature. 123 Concurrent with these events came 

unprecedented hou ªz· §k^y ik{^|i«Î J5/í« |k® «·«®k{ §k^y ~| <¯|k ÀÆÏ À¾À¿Ï «k® ^ |kµ 

system record at 4,4 53 MW. During the summer of  À¾ÀÀÏ J5/í« |k® «·«®k{ k¶gkkiki ÂÏ¾¾¾ 

MW - a load level not seen in over  10 years prior to 2021 - on nine different days, including 

reaching  4,100 on five consecutive days in late July.  These events, coupled with more time 

spent in the home due to work -from -home policies and national macroeconomic trends of 

strong consumer expenditures on home upgrades, will likely continue the long -term trend  of 

s|gªk^«s|q «^®¯ª^®s~| ~p ^sª g~|is®s~|s|q s| J5/í« «kª´sgk ^ªk^Î "ir conditioner  saturation is 

s|gz¯iki s| J5/í« §k^y ik{^|i p~ªkg^«®Î Nk´kª^z «kg®~ª-level energy delivery models have 

been modified to account for this additional cooling demand.  

In add ition to extreme heat events, winter weather continues to be a significant driver of 

J5/í« §k^y z~^i«Î B| -kgk{fkª ÀÀÏ À¾ÀÀÏ J5/í« «kª´sgk ^ªk^ «k® ^ ªkg~ªi p~ª s®« µs|®kª 

season net system peak at 4,113 MW. This event occurred during severe weather, with a daily 

average temperature of 23 degrees Fahrenheit at Portland International Airport and 

«¯ª§^««k« J5/í« §ªs~ª µs|®kª «·«®k{ §k^y «k® s| ¿ÇÇÆÎ Prs« k´k|® rsqrzsqr®« ®r^® µrszk J5/ 

has transitioned towards a summer peaking service area, the regional clima te still faces the 

challenges of planning for a dual peaking system. 124  

6.1.3  Load uncertainty   

All forecasts have inherent uncertainty. For example, uncertainty is associated with the model 

input data, the selection of the model itself and the relationships est ablished within it, and 

factors external to the model. To reflect uncertainty in the model input data and the 

 

122 PGE and the ETO presented opportunities for energy efficiency at data centers at the February 2023 IRP ro undtable; 
greater adoption by the industrial sector could mitigate demand growth.  
123 ?k«rÏ "^ª~|Î ê"¯q¯«® W^« J~ª®z^|ií« 6~®®k«® ?~|®r /´kªÐ Prk yk· p^g®~ªÐ µ^ª{ |sqr®«Îë Wszz^{k®®k Wkky (Sept 2, 2022, 
2:14 pm PDT), available at: https://www.wweek.com/news/environment/2022/09 /02/august -was-portlands -hottest -month -
ever/#:~:text=The%20key%20factor%3A%20warm%20nights.&text=This%20August%20was%20the%20hottest,record%3
A%2074.1%20in%20July%201985 . Accessed October 27, 2022. 
124 Appendix I , C-level analysis , provides discussion on how extreme temperature can impact system GHG emissions. 
Prk«k k¶®ªk{k µk^®rkª ®ªk|i« µkªk psª«® is«g¯««ki s| ®rk ê+zs{^®k +r^|qk Jª~xkg®s~|« s| J~ª®z^|i 5k|kª^z /zkg®ªsg Nkª´sgk 
Pkªªs®~ª·ë ®r^® J5/ g~{{s««s~|ki Bªkq~| N®^®k Q|s´kª«s®·í« Bªkq~| +zs{^®k +r^|qk Mk«k^ªgr 7|«®s®¯®k, Prepared by  
Meghan Dalton . The report is available in Docket No. LC 66, J5/í« À¾¿Ä 7|®kqª^®ki Mk«~¯ªgk Jz^| Ýpszki Nov 15, 2016)  at 
391, available at:  https://edocs.puc.state.or.us/efdocs/HAA/ lc66haa144338.pdf   

https://www.wweek.com/news/environment/2022/09/02/august-was-portlands-hottest-month-ever/#:~:text=The%20key%20factor%3A%20warm%20nights.&text=This%20August%20was%20the%20hottest,record%3A%2074.1%20in%20July%201985
https://www.wweek.com/news/environment/2022/09/02/august-was-portlands-hottest-month-ever/#:~:text=The%20key%20factor%3A%20warm%20nights.&text=This%20August%20was%20the%20hottest,record%3A%2074.1%20in%20July%201985
https://www.wweek.com/news/environment/2022/09/02/august-was-portlands-hottest-month-ever/#:~:text=The%20key%20factor%3A%20warm%20nights.&text=This%20August%20was%20the%20hottest,record%3A%2074.1%20in%20July%201985
https://edocs.puc.state.or.us/efdocs/HAA/lc66haa144338.pdf
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relationships estimated in the load forecast, PGE empirically develops high - and low -load 

growth scenarios. These scenarios focus on alternate fut ures for macroeconomic drivers and 

incorporate stochastic load risk analysis by adding or subtracting one standard deviation in 

model uncertainty. Table 10  shows the inputs used to create the low, reference  and high 

top -down load forecasts.  

Table 10 . Inputs to top -down econometric load forecast scenarios  

Economic driver  Low load  Reference Case High load  

Population  0.0% 0.7% 1.5% 

Employment  0.5% 1.3% 2.5% 

Income  1.0% 2.1% 3.5% 

Model uncertainty  -1 SD None  +1 SD 

 

/zkg®ªspsg^®s~| s« ^z«~ ^ yk· ^ªk^ ~p z~^i ¯|gkª®^s|®·Î Prs« s« {~ikzki ~¯®«sik J5/í« ®~§-down 

econometric forecast and discussed in Section 6.2 , Distributed Energy Resource (DER) 

impact on load .  

The resulting load scenarios are summarized in Table 11 . 

Table 11 . Top -down econometric load forecast scenarios  

 Low load  Reference Case High load  

Peak demand  0.4% 0.8% 1.1% 

Total energy  0.5% 1.2% 1.7% 

Residential  0.0% 0.5% 0.9% 

Commercial  -0.4% 0.0% 0.3% 

Industrial  2.3% 3.5% 4.3% 

*Table reflects 20 -year average annual growth rate for years 2023 -2042, before the impacts of electrification, 
discussed in Section 6.2 , Distributed Energy Resource (DER) impact on load . 

6.2  Distributed Energy Resource (DER) impact on 

load  

J5/í« À¾ÀÀ -s«®ªsf¯®s~| N·«®k{ Jz^| Ý-NJÞ J^ª® ¿ ^|i À form the basis for DER actions within 

this IRP except for energy efficiency, which is sourced from Energy Trust  of Oregon 
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(ETO).125,126,127 Prk -NJ zk´kª^qk« J5/í« "i~§-/M {~ikz ®~ §kªp~ª{ f~®®~{-up site-level 

adoption of over 60 DER technologies and technolo gy combinations. The model accounts for 

key site-level factors such as access to garage parking, breaker space  and equipment 

turnover to determine the technical, achievable  and economic potential, as illustrated in 

Figure 32 . The AdopDER model simulates the market adoption of passive DERs and the 

expected participation of customers in current and potential demand response programs. 

Within the DSP, we simulated the adoption across three scenarios with varying parameters 

such as cost and policy interpretation. Additional details on the DER forecast methodology, 

assumptions, and outputs can be found within the DSP filing. The Inflation Reduction Act 

(IRA) was signed into law after filing the DSP. Thus, its impact is not captured as it pertains to 

the market adoption of passive DERs such as rooftop solar, electric vehicles  and building 

electrification. While this impact is not explicitly modeled, PGE has mode led both a high 

adoption case of these technologies and conducted a sensitivity to understanding how 

resource actions and system needs vary along the range of passive DER adoption. This is 

further described in Section 4.2 , Need , and Section 6.10.2 , Accelerated load growth 

sensitivity .  

In this chapter, we first focus on the market a doption of passive DERs (rooftop solar, 

transportation electrification  and building electrification). Then, we discuss the integration of 

cost-effective or economic potential of DR and EE through customer programs. The cost -

effective potential is highlight ed in yellow in Figure 32 . The treatment of non -cost-effective 

or additional energy efficiency and demand response is described in Section 8.2 , 

Additional distributed energy resources . 

 

125 J5/í« -NJ J^ª® ¿Ï ^´^sz^fzk ^®Ð 
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAA&FileName =um2197haa85326.pdf&DocketID=23043&nu
mSequence=1  
126 J5/í« -NJ J^ª® ÀÏ ^´^sz^fzk ^®Ð 
https://apps.puc.state.or.us/edockets /edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&n
umSequence=21   
127 4~ª ®rk §¯ª§~«k« ~p J5/í« 7MJÏ µk ¯®szsºk ®rk BJQ+í« ikps|s®s~| ~p -/M« µrsgr s|gz¯ik« is«®ªsf¯®ki qk|kª^®s~| ªk«~¯ªgk«Ï 
distributed energy storage, demand response, ener gy efficiency and electric vehicles that are connected to the electric 
distribution power grid.  See In the Matter  of Public Utility Commission of Oregon, Investigation Into Distribution System 
Planning, Docket No. UM 2005, Order No. 20 -485 (Dec 23, 2020), Appendix A at 15, fn. 2.  

https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAA&FileName=um2197haa85326.pdf&DocketID=23043&numSequence=1
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAA&FileName=um2197haa85326.pdf&DocketID=23043&numSequence=1
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&numSequence=21
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2197had151613.pdf&DocketID=23043&numSequence=21
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Figure 32 . The different potential assessments of  DERs 

Not 

technically 

feasible  

Technical potential  

Market 

barriers  

Achievable potential  

Not cost -effective potential  

(additional)  

Economic potential  

(cost -effective)  

6.2.1  Passive DERs  

Passive DERs are driven by direct customer adoption, such as distributed solar PV, electric 

vehicles and building electrification end uses. As identified in the DSP, distributed solar PV 

has a high technical potential of approximately seven gigawatts ( GW) of nameplate capacity 

within the service area by 2050. Based on the adoption curves produced within the DSP, we 

expect annual customer adoption of solar to peak in the early 2030s because of declining 

solar PV costs, which will lead to favorable customer economics within the current policy 

environment. Thus, the inc remental energy impact from 2023 of customer -adopted solar in 

the Reference Case is estimated at ~25MWa by 2030, as shown in Figure 33 .128 By the end of 

the planning horizon, this is expected to double. The incremental nature of Figure 33  

ensures that solar PV currently on the system is not double counted. 129 Residential customers 

drive the bulk of the solar adoption, given the economics between rates (Net Energy 

Metering (NEM) Incentives) and costs. However, NEM incentives do not require customers to 

comply with IEEE-1547, 2018 smart inverter standards. This prevents rooftop solar from 

being properly integrated and thus prevents PGE customers from realizing the full benefit of 

rooftop solar PV. Additionally, and especially w ith the IRA extending tax benefits on rooftop 

solar, the cost shift stemming from the current NEM policy will continue to increase inequities 

across customers and, consequently, energy burden, which was identified as a key measure 

by community partners in Section  7.1.6 , Informational community benefit s indicators . 

 

128 MWa and MW reporting of DERs may vary between the DSP and IRP, though the source data for the locational forecast 
is consistent between the DSP and IRP. The DSP outputs used for reporting purposes are simplified and do not accou nt for 
intra-year ramping/adoption. IRP outputs shown here include intra -year ramping. This difference is larger in early years 
where intra -·k^ª ª^{§s|q s« «sq|spsg^|® ^|i «rªs|y« ~´kª ®s{k fkg^¯«k k^gr |kµ ·k^ªí« s|gªk{k|®^z g~|®ªsf¯®s~| ikgªk^«k«Î 
129 In response to Docket LC 73, PGE 2019 Integrated Resource Plan,  Order 20 -¿ÃÀí« ªk©¯sªk{k|® ^® ÀÀÏ ê7| ®rk |k¶® 7MJÏ 
J5/ s« ®~ ªk§~ª® ~| ®ªk|i« ~p «^zk« f· g¯«®~{kª gz^«« ^|i -/M s|«®^zz{k|®« p~ª À¾¿Ã ®rª~¯qr À¾¿ÇëÏ J5/ r^« §ª~´siki ®rs« 
information within the DSP Part 1, Section 1.5 of Chapter 1, available at: 
https://assets.ctfassets.net/416ywc1laqmd/ELNdf17zyQvQiU9k71pI X/683cd2f7b3098517068c4594100a1025/DSP_2021_
Report_Chapter1.pdf . 

https://assets.ctfassets.net/416ywc1laqmd/ELNdf17zyQvQiU9k71pIX/683cd2f7b3098517068c4594100a1025/DSP_2021_Report_Chapter1.pdf
https://assets.ctfassets.net/416ywc1laqmd/ELNdf17zyQvQiU9k71pIX/683cd2f7b3098517068c4594100a1025/DSP_2021_Report_Chapter1.pdf
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Figure 33 . MWa generation impact of behind the meter (BTM) distributed solar PV over the planning 
horizon  

 

We forecast higher levels of adoption for electric vehicles than in the previous IRP, 

particularly in the light -duty segm ent. Based on the DSP, by 2030, we expect 341,280 light -

duty electric vehicles on the road, with 298,244 vehicles in the residential sector and 9,817 

medium and heavy -duty EVs in the Reference Case. Consequently, we expect the 

transportation electrificatio n load to be ~91  MWa by 2030, with a fivefold increase by 2043 to 

~503  MWa. 

Policy assumptions in the DSP do not include the impact of the Advanced Clean Cars II rule 

passed on December 19, 2022, which requires auto manufacturers to deliver 100  percent  

new zero-emission battery electric and plug -in hybrid electric vehicles by 2035. 130 Section 

6.10.2 , Accelerated load growth sensitivity , details a demand growth sensitivity analysis 

that is more aggressive than the Advanced Clean Cars II rule.  

Figure 34  represents the gross transportation electrification load across varying adoption 

scenarios, not accounting for the potential impact of associated demand response programs 

such as time-of-use or managed charging programs. These demand response programs are 

represented within the demand response potential in Section 6.2.2 , Demand response . 

 

130 The Advanced Clean Cars II, Administrative Order No. DEQ-23-2022, effective 12/19/2022, available  at: 
https://w ww.oregon.gov/deq/rulemaking/Documents/DEQ232022.pdf   

https://www.oregon.gov/deq/rulemaking/Documents/DEQ232022.pdf
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Figure 34 . MWa impact of transportation electrification (TE) over the planning horizon  

 

Building electrification has significant potential to decarbonize the economy further. The 

adoption of  electric space heating, water heating  and cooking technologies within the new 

construction sector and fuel switching within existing buildings  drives the building 

electrification forecasts . For this IRP, we leveraged the DSP outputs and associated 

assumptions. By 2030, we expect a ~27MWa impact from building electrification. Whi le this 

impact increases both summer and winter resource adequacy needs, the winter needs are 

impacted more prominently because of the space heating end use, which coincides with the 

winter peak.  

Like transportation electrification,  Figure 35  represents the gross building electrification load 

across varying adoption scenarios, not accounting for the potential impact of associated 

demand response programs such as time -of-use or managed charging programs. These 

demand response programs are repres ented within the demand response potential in 

Section 6.2.2 , Demand response . 

In addition to the building electrification scenarios modeled in the DSP, we have also 

modeled an electrification sensitivity to understand the impact of electrification, assuming the 

+zs{^®k Jª~®kg®s~| Jª~qª^{í« g~{§zs^nce is achieved only through increased electrification. 

This is further described in Section 6.10.2 , Accelerated load growth sensitivity . 
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Figure 35 . MWa impact of building electrification (BE) over the planning horizon  

 

6.2.2  Demand response  

As noted earlier in the section, the  DSP informs DER131 implications within the IRP, including 

ik{^|i ªk«§~|«kÎ J5/í« -NJ {~ikzki current and potential demand response programs, 

including  technologies (storage, smart thermostats, electric vehicles  and water heaters) and 

strategies (peak time rebates and time of use pricing programs) across all customer classes. 

Three adoption cases, which are the inputs to the IRP, are produced based on industry 

trends, such as technology cost, heuristics of customer ad option from other utility territories, 

and policy. Table 12  and Table 13  detail the achievable potential by season through the 

Action Plan period, with the cost -effective potential broken out. The cost -effective potential is 

integrated within the Need Futures and the Action Plan as the procurement tar get. The 

difference between achievable and cost -effective potential is the non -cost-effective potential, 

included within the IRP as potential resource options and further described in Section 8.2 , 

Additional distributed energy resources . 

 

131 4~ª ®rk §¯ª§~«k« ~p J5/í« 7MJÏ µk ¯®szsºk ®rk BJQ+í« ikps|s®s~| ~p -/M« µrsgr s|gz¯ik« is«®ªsf¯®ki qk|kª^®s~| ªk«~¯ªgk«Ï 
distributed energy storage, demand response, energy efficiency  and electric veh icles that are connected to the electric 
distribution power grid.  See, UM 2005, Order No. 20 -485, Appendix A at 15, fn. 2.  
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Table 12 . Summer demand response/flex load peak impacts  

Summer MW peak impacts , achievable potential  

Scenario  2024 2025 2026 2027 2028 2029 2030 

High  271 298 310 326 343 359 385 

Ref 146 183 211 236 257 274 294 

Low  98 118 137 155 173 187 201 

Cost -effective, achievable potential (TRC >=1) 132  

Scenario  2024 2025 2026 2027 2028 2029 2030 

High  256 273 278 282 287 287 294 

Ref 133 162 183 199 211 218 228 

Low  93 110 126 141 155 166 177 

 

Table 13 . Winter demand response/flex load peak impacts  

Winter MW peak impacts , achievable potential  

Scenario  2024 2025 2026 2027 2028 2029 2030 

Hig h 174 191 204 219 234 259 282 

Ref 106 134 158 177 194 213 231 

Low  68 83 99 113 127 141 152 

Cost -effective achievable potential (TRC >=1)  

Scenario  2024 2025 2026 2027 2028 2029 2030 

High  165 176 183 188 192 199 205 

Ref 98 119 137 149 158 167 174 

Low  66 79 92 104 115 126 134 

 

As noted in the DSP Part 2, we expect approximately 22 8 MW of summer and 17 4 MW of 

winter economic achievable demand response (including behind -the-meter storage enrolled 

 

132 The Total Resource Cost (TRC) test compares the costs and benefits of a resource and determines if the benefits are 
equal to or out weigh the costs,  i.e., TRC >=1, or if the resource is not cost -effective,  i.e., the projected costs are not greater 
than the expected benefits. The TRC test is the primary determinant in the implementation of a demand response and 
energy efficiency program  in Oregon.  
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in a program) by 2030 .133 The demand response portfolio will likely be dominated by Peak 

Time Rebates, Energy Partner and Thermostat programs  in the near-term. In the latter years 

of the planning horizon, post 2030, the adoption of building and transportation electrification 

end-uses increase the demand response potential, especially for programs such as Time of 

Use when combined with technolog ies such as smart thermostats, batteries or EVs. Details on 

the procurement target s across these programs can be found in the DSP Part 1 and Part  2, 

the 2021 Flexible load Multi -year Plan (MYP) and the 2019 Transportation Electrification Plan 

(TEP).134,135,136  

Figure 36  describes the Commission -filed resource plans that help PGE move from planning 

to procurement for demand response. This process will evol ´k ^« J5/í« virtual power plant 

(VPP) capabilities mature. Presently, the DSP forms the basis for all DER forecasts. Demand 

response forecasts go through the IRP process, where they may be layered with additional 

demand response previously deemed not cost -effective. Thus, the IRP Action Plan sets a 

target that combines both the cost -effective and currently non -cost-effective resources. The 

MYP is where PGE details the programs and procurement strategies for those programs to 

meet this DR target. The MYP will also highlight any operational concerns that may prevent 

achievement of the target, which may result in increasing the current targets for the supply 

side Request for Proposals (RFP) or undertaking a new RFP. 

 

133 PGE Distribution System Plan (DSP) Part 2 (August 15, 2022) , available at: 
https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_
Part_2_-_Full_report.pdf  
134 PGE Distribution System Plan (DSP) Part 1 (October 2021), available at: 
https://assets.ctfassets.net/416ywc1laqmd/i9dxBweWPkS2CtZQ2lSVg/b9472bf8bdab44cc95bbb39938200859/DSP_2021
_Report_Full.pdf  
135 PGE Distribution System Plan (DSP) Part 2 (August 15, 2022) , available at: 
https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_
Part_2_-_Full_report.pdf  
136 In the Matter of Portland General Electric Company, Flexible Load Plan, UM Docket No. 2141  (filed Nov 3, 2021) , the 
2021 Flexible Load Multi -Year Plan, available at: 
https://apps.puc .state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2141had16243.pdf&DocketID=22696&nu
mSequence=19 ;  

https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_Part_2_-_Full_report.pdf
https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_Part_2_-_Full_report.pdf
https://assets.ctfassets.net/416ywc1laqmd/i9dxBweWPkS2CtZQ2lSVg/b9472bf8bdab44cc95bbb39938200859/DSP_2021_Report_Full.pdf
https://assets.ctfassets.net/416ywc1laqmd/i9dxBweWPkS2CtZQ2lSVg/b9472bf8bdab44cc95bbb39938200859/DSP_2021_Report_Full.pdf
https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_Part_2_-_Full_report.pdf
https://downloads.ctfassets.net/416ywc1laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb7ba2940bac71/DSP_Part_2_-_Full_report.pdf
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2141had16243.pdf&DocketID=22696&numSequence=19
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAD&FileName=um2141had16243.pdf&DocketID=22696&numSequence=19
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Figure 36 . Planning to procurement Demand Response  

 

6.2.3  Energy efficiency  

This IRP incorporates the ETOí« {~«® ªkgk|® z~|q-term cost -effective EE savings forecast from 

May 2022. Additional details on ET Oí« p~ªkg^«® ^ªk §ª~´siki s| Ext. Study -II, EE 

methodology . ETO is working to understand how IRA tax credits mig ht reduce costs. This 

work is in its infancy and is not captured directly in the IRP. However, the different Need 

Futures account for how cost changes impact the EE forecast, as described in Section 4.2 , 

Need Futures . 

From 2026 through 2030, ET O projects that cost -effective energy efficiency will provide ~156 

MWa of energy savings averaging about ~31 MWa each year. Table 14  provides the 

breakdown of the annual energy efficiency savings by sector and program from 2024 

through 2030.  

Table 14 . Energy efficiency MWa savings breakdown by year, s ector  and program  

Sector  Program  2024  2025  2026  2027  2028  2029  2030  

Commercial  New buildings  3.5 3.8 3.8 3.9 3.6 3.5 3.4 

Commercial  Existing buildings  9.4 9.2 9.0 9.0 9.1 9.2 9.1 

Commercial  Multifamily  1.1 1.0 1.0 1.2 1.5 1.9 2.2 

Commercial Total  14.0 14.0 13.8 14.1 14.1 14.6 14.8 

Industrial Total  11.0 10.0 9.9 10.0 10.0 10.2 10.2 

Residential  Existing homes 3.6 3.9 4.1 4.0 4.5 5.5 6.0 

Residential  New homes 1.6 1.8 1.8 2.2 2.0 2.4 2.3 

Residential Total  5.2 5.7 6.0 6.2 6.5 7.9 8.4 

Yearly Total  30.2 29.7 29.6 30.2 30.6 32.7 33.3 
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Figure 37  highlights the annual EE forecast or cost -effective potential in MWa that is 

considered within the Need Futures, as noted in Chapter 4 , Futures  and uncertainties . 

Figure 38  provides the same data in a cumulative approach to highlight the aggregate 

impact of the cost -effective EE. Ext. Study -II, EE methodology , also includes details on the 

annual energy efficiency trends. Section 8.2.1 , Additional energy efficiency , provides 

more information on the additional energy efficiency evaluated within this IRP.  

Figure 37 . Annual EE forecast by adoption scenarios in MWa  

 

Figure 38 . Cumulative EE impact over the planning horizon  
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6.3  Load scenarios   

The aggregate impact of energy efficiency, other passive DERs  and the top -down economic 

forecast (or Base load forecast) yield the total load used within the IRP. In this section, we 

graphically present this information. Figure 39  shows the energy impact of EE savings, 

distributed PV generation, building electrification  and transportation electrification load in 

the Reference Case for 2026 and 2040. As mentioned earlie r, key data considerations for 

Figure 39  include the following:  

¶ The base load forecast includes all DER impacts through 2022. The DER impacts 

highligh ted here are the forecasted incremental impacts from 2023 to the year in 

question.  

¶ The transportation and building electrification loads are gross loads, meaning they do not 

include the impact of associated demand response programs such as managed charging  

or time of use, which could increase or decrease loads based on the program design.  

Figure 39 . Aggregate impact of DERs on base load in 2026 and 2040  
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Figure 40  describes the expected total load of each Need Future over the planning horizon 

showing the divergence between the Need Future  over time. By 2030, we expect the total 

load to be ~2604MWa, growing to just under ~3192MWa by 2040. This represents a 2.1  

percent  growth between 2030 and 2040. By 2040, the impact of building and transportation 

electrification is forecast to be ~1 3 perce nt of the total load of the system.  



Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 6 . Resource needs 

 

Portland General Electric  Page 119 

 

Figure 40 . Total load for each Need Future over the planning horizon 137 

 

6.4  Existing and contracted resources  

PGE owns and contracts a diverse set of resources to meet customer needs. Driven by state 

policy and company sustainability goals, PGE has been accelerating its transformation to a 

non-emitting power provider in recent years. This involves acquiring new non -emitting 

resources, like the Wheatridge Renewable Energy Facility, extending hydro electric contracts 

like the Pelton and Round Butte projects, and moving away from coal resources, like the 

Boardman power plant, which was retired in 2020.  

Figure 41  shows the net/nameplate MW of PGE -owned and contracted generating 

resources, including committed but not yet online resources (like the Clearwater wind 

project). 138 It does not show future resources from the IRP Preferred Portfolio  and assumes no 

renewals of existing contracts. In 2023, 52  percent  of capacity comes from PGE-owned 

resources, 31 percent  from contracted resources  and 17 percent  from co -ownership and 

community resources. Net/nameplate MW indicates resource size but is not a good i ndicator 

~p r~µ {¯gr k|kªq· ~ª g^§^gs®· ªk«~¯ªgk« g^| g~|®ªsf¯®k ®~ ®rk «·«®k{Î 4~ª ^ ´skµ ~p J5/í« 

energy position, see Section 6.5 , Energy need Î 4~ª ^ ´skµ ~p J5/í« g^§^gs®· ^ik©¯^g·Ï «kk 

Section 6.6 , Capacity need . 

 

137 The figure shows annual energy load forecast s, not peak load forecasts. Peak loads may grow at a different pace due to 
changing load shapes, demand response programs  and other factors.  
138 The figure does not include demand -side resources other than distributed system generation. Net MW may differ from 
nameplate.  Values are approximate.  
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Figure 41 . PGE owned & contracted resources  

  

The forecasted amount of solar on the system grows through 2025 due to bilateral contracts 

and qualifying facilities coming online. 139 In 2025 and 2026, there is a reduction in resources 

from the loss of the Avangrid capacity contract (100 MW), the BPA capacity contract (200 

MW) and a contract with Douglas PUD. Later in the decade, additional hydro contracts 

expire, and Colstrip exits the portfolio at the end of 2029. In the mid/late 2030s, the quantity  

of solar resources on the PGE system declines due to contract expirations.  

The IRP only assumes existing contracts will renew if there is a high degree of confidence that 

the specific contract (or something closely resembling it) will be executed. Contract 

uncertainty affects IRP resource adequacy and energy needs. PGE would, upon an ext ension 

of a contract or entering a new bilateral contract, update the resource need picture (and 

adjust RFP procurement levels if applicable). Section 6.10.3 , Contract extension 

sensitivity , includes additional discussion on the impact of contracts on resource needs.  

6.5  Energy need  

After detailing forecasts of system demand (in Sections 6.1 -6.3 ) and existing supply ( Section 

6.4 , Existing and contracted resources ), estimates of resource needs in terms of energy 

^|i g^§^gs®· g^| fk ikªs´kiÎ Prs« «kg®s~| ik«gªsfk« J5/í« ªk«~¯ªgk |kki« ®rª~¯qr ®rk zk|« ~p 

energy, which represents the amount of electricit y demanded and supplied each year and is 

 

139 These solar projects are largely schedule 202 qualifying facilities and GFI resources.  
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discussed in terms of megawatt average (MWa) or megawatt hours (MWh). 140,141 Section 6.6 , 

Capacity need Ï ik«gªsfk« J5/í« |kki« p~ª g^§^gs®·Ï µrsgr s« is«g¯««ki s| ®kª{« ~p ?WÏ 

referring to the ability to generate electricity when needed.  

6.5.1  Energy -load resource balance  

An energy -z~^i ªk«~¯ªgk f^z^|gk k«®s{^®k« ®rk isppkªk|gk fk®µkk| J5/í« p~ªkg^«® g¯«®~{kª 

load (demand) and the expected energy forecasted to be available to serve load (supply). 

The forecasted amount of energy available annually (in MWa) f rom owned and contracted 

non-dispatchable and non -emitting sources is calculated by multiplying the nameplate of 

each facility by the forecast capacity factor in each year.  

The calculation of energy available annually from sources with associated GHG emis sions 

requires a different methodology than was employed in the past due to the GHG emissions 

regulation created by House Bill (HB) 2021. Prior to the existence of GHG emissions targets, 

the availability of energy from thermal resources was calculated assu ming the availability of 

®rk ®~®^z g^§^gs®· ~p J5/í« ®rkª{^z ªk«~¯ªgk« ®~ «kª´k z~^iÏ µs®r ^ix¯«®{k|®« p~ª k¶§kg®ki 

maintenance and outages.  

As described in Section 5.3 , Components of IRP emissions reporting , the total generation 

zk´kz« pª~{ J5/í« is«§^®gr^fzk ®rkª{^z §z^|®« ^ªk ik®kª{s|ki ®rª~¯qr kg~|~{sg is«§^tch 

from the PZM simulation . To comply with HB 2021 emission s targets, only a portion of the 

total energy produced by those plants through economic dispatch can be retained to serve 

Oregon retail load.  The amount of energy retained to serve Oregon retail load is determined 

¯«s|q J5/í« 7|®kª{kis^ª· 565 model. The amount of energy that can be retained from 

market purchases and contracts with associated GHG emissions intensity is also accounted 

for in the Intermediary GHG model.  

When combined, the energy retai ned from GHG -emitting sources and the total energy from 

non-emitting sources determines the amount of energy allowed to serve Oregon retail load. 

The forecast of Oregon  retail load and the amount of allowed energy that can be used to 

serve that load are shown in Figure 42 . The quantity of allowed energy does not include  new 

supply -side resources outside of those from the  2021 RFP and the continued acquisition of 

energy efficiency, demand response  and other dem and-side resources.142 Before any 

additional incremental resource additions, the Oregon retail load is expected to surpass the 

 

140 One megawatt is 1 million watts. One megawatt delivered continuously 24 hours a day for a year (8,760 hours) is called 
an average megawatt.  
141 A megawatt hour (MWh) is equal to 1,000 kilowatts of electricity used continuousl y for one hour.  
142 As described in Section 6.2 , Distributed Energy Resource (DER) impact on load , cost-effective EE and DERs are 
s|g~ª§~ª^®ki s|®~ J5/í« z~^i p~ªkg^«® ^« ^ ªki¯g®s~| s| p¯®¯ªk z~^i«Î 4~ªkg^«® ~p g~«®-effective EE and DERs used in this IRP 
^ªk g~|«s«®k|® µs®r µr^® µ^« ¯«ki s| J5/í« À¾ÀÀ -s«®ªsf¯®s~n System Plan. Available at: 
https://portlandgeneral.com/about/who -we-are/resource -planning/distribution -system-planning  

https://portlandgeneral.com/about/who-we-are/resource-planning/distribution-system-planning
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allowed  k|kªq· ~| J5/í« «·«®k{ «®^ª®s|q s| À¾ÀÅÏ µs®r ®rk q^§ qª~µs|q ®rª~¯qr ®rk k|i ~p 

the 20-year planning horizon. The gap bet ween Oregon  retail load and allowed energy 

grows through time because of reductions in the amount of energy retained to serve retail 

load  from GHG-emitting sources, expiration of certain contracts  and growth in Oregon retail 

load through time. Because the k|®sªk®· ~p J5/í« 565 k{s««s~|« f¯iqk® s« ^zz~g^®ki ®rª~¯qr 

the dispatch of owned thermals and energy from contracts and purchases with associated 

GHG emissions, the future gap between load and allowed energy must be bridged with new 

non-emitting resources  or specified -source non -emitting market purchases. 143 

Figure 42 . Energy -load resource balance in linear GHG glidepath in Reference Case future  

 

6.6  Capacity need  

Capacity needs describe the effective capacity required to achieve a resource-adequate 

power system. For example, in 2026, the PGE system has a forecasted capacity need of 

506 MW in the summer. This implies that the system needs additional resources that, in the 

aggregate, provide 506 MW of power during key summer  hours.144 These estimates come 

out of the PGE resource adequacy model, Sequoia.  

 

143 Assuming no change in the emissions rate used to account for GHG emissions associated with market purchases from 
unspecified sources.  
144 An effective load -carrying capability study (ELCC), described in Chapter 10 , Resource economics , determines how 
{¯gr §~µkª isppkªk|® ªk«~¯ªgk« g^| kppkg®s´kz· §ª~´sikÎ 7| {~«® g^«k«Ï ^ ªk«~¯ªgkí« kppkg®s´k g^§^gs®· s« z~µkª ®r^| ®rk 
resource nameplate.  
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The IRP uses the Sequoia model to calculate the capacity needed to maintain resource 

adequacy in future years. Sequoia is an hourly model that simulates tens of thousands of 

weekly combinations of loads and resources to assess power system adequacy under a wide 

range of conditions. 145 Loads in the model represent all retail customers. Resources include 

owned and long -term contracted facilities (including Green Futu re Impact (GFI) resources), 

the recently signed Clearwater Wind project plus proxy resources that provide capacity and 

energy expected via the 2021 RFP, cost -effective levels of demand -side resources, and spot 

power market assumptions (see Chapter 4 , Futures  and uncertainties , for a discussion on 

the changing region and power market assumptions). 146 The capacity need assessment is 

performed before the portfolio model is run. As a result, the capacity need assessment does 

not include new resources identified by the IRP portfolio model. A list of majo r changes made 

to the Sequoia model between the 2019 IRP Update and the 2023 IRP is available in 

Appendix H , 2023 IRP modeling details . 

GHG-emitting resources are available for use in Sequoia through the year 2039. There may 

be multiday periods with high GHG -emitting resource utilization to maintain resource 

adequacy (for example, a period of cold, non -windy weather in the winter). To support this 

assumption and meet HB 2021 GHG targets, the IRP must select sufficient non -emitting 

resources to offset GHG -emitting generation usa ge annually. 147  

For the IRP, a resource-adequate system must average 2.4 hours of lost load or fewer per 

season (2.4 LOLH), an interpretation of one outage every  10 years. This standard is for supply 

and demand -caused outages, not outages due to transmissi on and distribution system issues 

(like a downed power line). Additionally, the capacity needs assessment does not examine 

flexibility needs, like having quick -to-react resources to balance variable energy resources 

and mitigate forecast errors. See Sectio n 6.8 , Flexibility adequacy , of this chapter for a 

discussion on system flexibility needs.  

The IRP examines power system capacity needs on a seasonal, summer and winter basis. 

Figure 43  shows system capacity needs for summer and winter from 202 4 through 2043 in 

the Reference Case in the solid lines. 148 The dashed lines show capacity needs with a 200 MW 

hydro -based contract renewing from 2026 through 2030.  

 

145 PGE developed Sequoia following the 2019 I RP. It was developed to better model energy limited resources and to 
incorporate process efficiency improvements. Sequoia was used in the 2019 IRP Update and in the PGE 2021 RFP. More 
information on Sequoia is in Appendix H , 2023 IRP modeling details . 
146 The GFI projects in Sequoia are Bakeoven Sol ar, Daybreak Solar and Pachwáywit Fields solar.  
147 The selection of sufficient non -emitting resources is done in ROSE -E, the capacity expansion model.  
148 Winter is defined as October through March; summer is defined as April through September.  
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Figure 43 . Seasonal capacity need  

 

Figure 43  demonstrates larger capacity needs emerging in 2026 (lower levels of needs exist 

prior to 2026 as well). The increased 2026 need is due to various capacity contracts expiring 

in 2024 and 2025. 149 A second upward step in capacity n eed occurs in 2030 when Colstrip 

exits the portfolio. After 2030, the need for power will grow via two primary drivers. First, 

steady forecasted load growth for the core system and quickening electrified end -use growth 

projections push the need up. Second,  resource reductions, like the loss of solar contracts in 

the mid/late 2030s, add to the need. In 2040, the need steps upward when existing GHG 

emitting resources, like natural gas power plants, can no longer serve retail load (the 2040 

need increase could  be reduced if existing gas plants are able to convert to a non -emitting 

fuel).  

Figure 44  presents a 12x24 (monthly by hourly) look at 2026 capacity needs. The graph 

gradients from gray Ýºkª~Û{s|s{^z ~¯®^qk«Þ ®~ ªki Ýrsqrkª zk´kz« ~p ~¯®^qk«ÞÎ J5/í« «·«®k{ 

sees adequacy challenges in the winter and summer evening hours and the morning in the 

winter  (hours in the heatmap are all Pacific standard time ). In 2026, under the Reference Case 

assumptions, there is a need for 430 MW of effective capacity in the winter and 506 MW in 

the summer to achieve an adequate system (2.4 LOLH per season).  

 

149 Contracts may fail to renew for many reasons. These include actions by the seller, like keeping the power to serve local 
load and/or selling to another entity. The  seller may also price the contract higher than other resource/contract options, 
causing PGE to pursue other options.  
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Figure 44 . 2026 Reference Case  capacity need heatmap  

 

6.6.1  Capacity under different Need Futures  

There is capacity need uncertainty in the next decade. The uncertainty is due to many factors, 

including:  

¶ Load growth uncertainty, both from the core forecast and electrification  

¶ Uncertainty regarding the level of demand -side resources PGE will acquire  

¶ Existing contract renegotiation uncertainty  

¶ This IRP examines low and High  Need Futures  to test uncertainty associated with loads 

and demand -side resources. See Chapter 4 , Futures  and uncertainties , for more 

information on Need Futures . Figure 45  shows the capacity needs of the low and high -

needs futures and the Reference Case. In 2026, summer need ranges from 364 MW in the 

low case to 617 MW in the high case. Section 6.10 , Need sensitivities , examines how 

different qualifyin g facility forecasts, electrification projections, contracts  and Colstrip 

impact capacity needs.  
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Figure 45 . Capacity need under different futures  

 

6.7  RPS need 

The Renewable Portfolio Standard (RPS) was established as a law in Oregon in 2007.  In 2016, 

Senate Bill (SB) 1547 escalated the RPS requirements for electric utilities to meet customer 

energy needs with  50 percent  of electricity from renewable resources by 2040 (see Table  

15 ).150 

Table 15 . RPS obligations per SB 1547  

Year 
RPS requirement  
(% of retail sales)  

RPS requirement MWa 
(reference need)  

2025 27% 491 

2030 35% 691 

2035 45% 975 

2040 50% 1207 

 

 

150 SB 1547 (2016), available at: 
https://olis.oregonlegislature.gov/liz/2016R1/Downloads/MeasureDocument/SB1547/Enrolled  

https://olis.oregonlegislature.gov/liz/2016R1/Downloads/MeasureDocument/SB1547/Enrolled
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In conjunction with meeting HB  2021 requirements, PGE projects that without incremental 

renewable resource actions, RPS obligations will exceed the quantities of Renewable Energy 

Certificates (RECs) available from generation from existing RPS -eligible resources in the Low, 

Reference and High Cases beginning in 2030 when RPS requirements increase from 

27 §kªgk|® ®~ ÁÃ §kªgk|® ~p ®rk ªk®^sz z~^iÎ J5/í« p~ªkg^«®ki §r·«sg^z MJN «r~ª®^qk151 in 2030 

is illustrated in Figure 46  and Table 16 . For detail« ªkq^ªis|q J5/í« k¶§kg®ki g~{§zs^|gk 

with the RPS requirements, see Section 11.5.2 , Resulting RPS position , which compares 

®rk MJN ªk©¯sªk{k|®« µs®r J5/í« g~ªªk«§~|is|q MJN §~«s®s~| µs®rs| s®« Preferred Portfolio . 

Figure 46 . J5/í« §r·«sg^z MJN «r~ª®^qk ^gª~«« Need Futures  

 

Table 16 . Physical RPS shortage in 2030  

Need future  2030 physical RPS shortage (MWa)  

Reference Case 53 

Low Need Future  11 

High Need Future  97 

 

 

151 " §r·«sg^z MJN «r~ª®^qk s« p~ªkg^«®ki µrk| MJN ~fzsq^®s~|« k¶gkki J5/í« §r·«sg^z MJN §~«s®s~|Î Jr·«sg^z MJN §~«s®s~| s« 
the comparison of forecast -generated Renewable E nergy Credit (REC) to the forecast RPS obligation over time. PGE 
includes information about physical RPS compliance as informational only and  does not include any resource additions 
based on physical compliance. For more detail, see Section 11.4.6 , Targeted policy portfolios .  
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6.8  Flexibility adequacy  

Resource adequacy need is a vital part of the IRP process to ensure resource actions result in 

a reliable system. An element of this assessment is understanding operational challenges 

associated with the need for operating reserves, operational constraints  of power plants  and 

errors in supply forecasts and commitments. Unserved energy from these sources can be 

^®®ªsf¯®ki ®~ ^ ikpsgs® s| ®rk «·«®k{í« ~§kª^®s~|^z pzk¶sfszs®·Î "gg~ªis|qz·Ï pzk¶sfszs®· ^ik©¯^g· s« 

an element of resource adequacy that highlights  ®rk ikpsgs® s| ^ «·«®k{í« ~§kª^®s~|^z 

capabilities hourly and is denoted by a MW flexible adequacy target.  

In addition to the hourly flexibility adequacy, the importance of more granular flexibility 

analyses, from hourly to sub -hourly, is growing as more  Variable Energy Resources (VERs) are 

integrated across the Western Interconnection. Sub -hourly resource integration impacts are a 

growing body of research across the industry. PGE is still in the learning phase on this topic, 

focusing on how it can be ass essed, understanding its connection with other elements of 

resource adequacy and hourly flexibility adequacy, and its impact on resource selection.  

As part of the flexibility assessment in this IRP, three key critical concepts are analyzed:  

¶ Flexibility adequacy.  A MW number that represents the magnitude of fast -acting 

dispatchable resources needed to meet the operational flexibility needs of the system 

and ensure system reliability. This metric is incorporated within our capacity expansion 

model, ROSE-E, to address this need by selecting an adequate amount of fast -acting 

dispatchable resources within the portfolio, such as batteries, pumped storage hydro  and 

other dispatchable resources.  

¶ Flexibility value.  Represents a benefit value stream that fast -acting dispatchable 

resources such as batteries and certain DERs should receive for addressing flexibility 

adequacy. This benefit is integrated into resource economics and is described further in 

Section 10.3 , Flexibility value and integration cost . 

¶ Integration cost.  Represents a cost value stream for VERs such as wind and solar that 

increase the need for flexibility adequacy due to their variability. This cost is integrated 

into resource economics and is described further in Section 10.3 , Flexibility value and 

integration  cost . 

For this IRP, PGE worked with Blue Marble Analytics, a third -party consultant, to model all 

three elements. Blue Marble Analytics used its Grid Path Model to perform the analysis, 

g^zsfª^®s|q ®rk {~ikz ®~ ®rk À¾¿Ç 7MJí« pzk¶sfzk ^ik©¯^g· ^|^z·«s«Î Prk ps|is|q« ~p ®rk 

Flexibility Adequacy Study are summarized in the following section, and the entire Blue 

Marble Analytics study is included in Ext. Study -IV, Flexibility  study . 
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6.8.1  Study takeaways and implications  

From Ext. Study -IV, Flexibility  study , we gathered the following findings o n flexibility 

adequacy (Table  17 ): 

¶ Flexibility challenges in the near - and mid -term are driven by forecast error . In both 

the 2026 and 2030 test years, the system experiences inadequate flexibility driven by 

forecast error. This is where the system, after adjusting hydropower and gas generation, 

does not have sufficient capacity intra -day to address the magnitude of forecast error 

during the hours with the highest net load.  

¶ Flexibility adequacy grows in magnitude and frequenc y from near - to mid -term. The 

study results indicate that in 2026, the system will require an additional 80 MW and 158 

MWh of flexible resources to meet the needs of the system, which occur about 0.1  

percent  of the time. This inadequacy grows to 122 MW and  501 MWh by 2030, with the 

frequency increasing to 0.3  percent  of the time.  

Table 17 . Flexibility adequacy in 2026 and 2030  

 2026  2030  

% Timepoints  0.1% 0.3% 

Total MWh  158 501 

Max MW  80 122 

 

¶ Flexibility adequacy challenges are experienced in both summer and winter 

seasons. In 2026, the model sees that winter outages are most common in the evenings. 

In summer, outages are later in the evening, with most outages during hours with the 

highest net  load, usually in the evenings from 6 -10 PM. By 2030, as the magnitude and 

frequency of these outages increase, the outages also occur in the spring and fall 

seasons. However, the largest outages still occur during evening peaks in summer and 

winter.  

¶ System headroom is constrained during summer and winter. Headroom is defined as  

how close the system is to experiencing a flexibility -related event. Blue Marble Analytics 

also assessed the system headroom and found that on a seasonal basis, the system is 

most constrained in the winter. System headroom is 300 MW or less 25 percent of the 

time in December and reaches zero in all three winter months as well as in November. 

Headroom is also frequently constrained in the summer and falls to zero in July, August  

and September.  
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¶ Diverse resources can help mitigate the increasing flexibility adequacy issues of the 

system.  Blue Marble found that fast -responding battery storage is required to address 

flexibility adequacy issues caused by forecast errors. The magnitude of s torage required 

can be reduced when the portfolio includes more diverse VERs. Thus, resource actions 

that maximize the diversity benefits of VERs that reduce the magnitude of storage needed 

to address flexibility adequacy issues is one of the more cost -effective methods to 

^iiªk«« ®rk s|gªk^«s|q pzk¶sfszs®· gr^zzk|qk«Î 6~µk´kªÏ qs´k| J5/í« qª~µs|q ®ª^|«{s««s~| 

constraints, the costs associated with new transmission for VERs may offset their diversity 

benefits for flexibility adequacy .  

6.8.2  Future improvements/l imitations of current data and 

analysis  

As noted, performing a flexibility assessment at the hourly granularity is a critical step in 

ensuring the reliability of a VERs-dependent system. There is a growing need to understand 

flexibility needs at the sub -hourly level. Sub-hourly flexibility assessments ensure the system 

has adequate operational capabilities to balance real -time generation changes of VERs. 

Assessing the sub-hourly flexibility needs is not only an extremely data and computationally 

intensive exercise but also raises several questions such as: 

¶ Is there sufficiently granular data of a future system to perform this analysis within 

resource planning?  

¶ Is there an industry standard or accepted modeling practices to perform such an 

assessment? 

¶ How do we apply annual reliability targets and standards to a sub -hourly analysis? 

¶ How do we account for the interaction between the different adequacy analyses, ensuring 

that the needs are not under or over -represented?  

PGE is committed to exploring these que stions, among others, to ensure we are accurately 

^««k««s|q ®rk «·«®k{í« |kki« ^|i ^ªk ik´kz~§s|q ªk«~¯ªgk §z^|« to deliver clean energy to 

customers reliably .  

6.9  Climate adaptation  

As the climate warms, PGE is adapting its planning process to reflect future temperature and 

hydrologic conditions. Generally, continued warming in the Northwest will lead to higher 

temperatures and reduced snowpack (as more precipitation falls as rain rat her than snow). 

Higher temperatures will increase summer electric demand (more AC) and decrease winter 

demand (less heating). Less snowpack but similar precipitation levels will result in more 
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hydropower in the winter (more rain increases stream flows) but  less hydropower in the 

summer (due to less snowpack and an earlier melt). 152 The impact of these changes will result 

in relatively higher capacity needs in the summer (due to more demand and less 

hydropower)  and relatively lower capacity needs in the winte r (due to less demand and more 

hydropower).  

6.9.1  Climate change in the 2023 IRP Reference Case  

PGE incorporates some elements of climate change into the IRP Reference Case scenario and 

is studying other aspects of climate change via sensitivities. PGE also enga ged a consultancy, 

Creative Renewable Solutions, to review climate change incorporation in the IRP and to 

provide recommendations for future improvements.  Prk g~|«¯z®^|g·í« µ~ªy s« s| ®rk Ext. 

Study -III , Climate adaptation .  

The IRP Reference Case incorporates climate change by:  

¶ Including a warmin g assumption based on historical temperature trends in the load 

forecast. See Section 6.1 , Load forecast , of this chapter for more information on the load 

forecast. 

¶ Using a reduced number of historical years (30) for both temperature and hydropower 

sampling in the adequacy model to better reflect climate trends.  

¶ Using climate change model data in the market capacity study. 153 This study dictates how 

much market power is available to the PGE resource adequacy model, Sequoia. Switching 

to climate change model data played a role in allowing mar ket power access in the winter 

and restricting power market access in the summer.  

Information on how historical temperature trends align with climate change model data are in 

Appendix D , Load forecast methodology . Appendix G , Market capacity study , discusses 

how climate change data impacted that analysis.  

6.9.2  Temperature years in the 2023 IRP adequacy model  

The IRP uses the Sequoia model to examine resource adequacy and determine capacity need 

in future years. The IRP uses the corporate load forecast and historical weather years to create 

the hourly load profile used in Sequoia and provide load variations bas ed on weather. In past 

planning work, Sequoia used temperature data from 1980 through the most current year 

 

152 There is some abi lity to store/move water from month to month at select Northwest hydroelectric projects, but the 
overall trend is towards more water/hydro generation in the winter, and less in the summer.  
153 The market capacity study uses data from the Northwest Power & C onservation Council. Their switch to climate change 
data for the 2021 Power Plan led to the switch in the study.  
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available. For the 2023 IRP, the model uses the most recent 30 years (1992 -2021). The 

rationale for the switch is that more recent temperature data should better reflect the 

changing climate.  

To test the impact of switching to the 30 -year record, Sequoia ran with two sets of 

temperature years:  

¶ 1980-2021, a 42-year temperature record  

¶ 1992-2021, a 30-year temperature record (created by shortening the 42 -year record)  

Table 18  shows how the seasonal capacity need in the year 2026 varies depend ing on the 

number of temperature years used in the model. In both summer and winter, the capacity 

need is higher in the 30 -year record than in the 42 -year record.  

Table 18 . Seasonal capacity needs in year 2026 under different weather  years (MW) 154  

 42 load years  30 load years  

Summer  452 MW 506 MW 

Winter  417 MW 430 MW 

6.9.3  Hydropower climate change data sensitivities  

Resource adequacy needs can vary due to hydro conditions. Some years have relatively high 

levels of hydropower generation due to high levels of snow and rainfall. Due to the higher 

levels of hydropower generation, those years may have fewer adequacy issues  than average. 

Other years have low levels of hydropower generation due to decreased rain/snow and may 

face more adequacy challenges than average.  

Incorporating a wide and realistic array of hydro conditions in resource adequacy modeling is 

important to p rovide an accurate picture of system needs. In past planning work, Sequoia 

used a 79-year (1929-2007) hydro record. For the 2023 IRP, the model uses the most recent 

30-year record (1989 -2018). The rationale for the switch is that more recent hydrological 

records should better reflect the changing climate.  

 

154 These tests use the 30-year hydro record from the 2023 IRP.  
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The IRP tests how six different hydro generation records impact resource adequacy needs.  155 

The first test uses the historical 1929 -2007 record. The second test uses the 30 -year historical 

hydro record (1 989-2018). The third through sixth tests use climate change model forecasts 

for 2020 -2048.156  

Table 19  shows how summer and winter capacity needs in the year 2026 differ by the hydro 

record. Compared to the 79 -year record, all other hydro records result in equal or increased 

summer capacity ne eds and decreased winter capacity needs. Going forward, PGE will 

continue to explore using climate change hydro data in planning work.  

Table 19 . Year 2026 capacity need (MW)  

 
79 -year 
record  

30 -year 
record  

CanESM2 MICRO5  HadGEM2  GFDL 

Summer  506 MW 506 MW 514 MW 508 MW 507 MW 506 MW 

Winter  432 MW 430 MW 423 MW 426 MW 423 MW 431 MW 

 

6.10  Need sensitivities  

For the 2023 IRP, PGE examined the capacity and energy need impacts of different qualifying 

facility success rates, accelerated load growth beyond the high Need Future , contract 

renewals, market emissions rates  and Colstrip exiting the portfolio four years  early. 

6.10.1  Qualifying facility sensitivities  

PGE ran two qualifying facility (QF) success rate sensitivities focusing on years 2026 and 

2030. These sensitivities primarily impact the amount of solar energy on the PGE system. The 

Reference Case QF assumptions and the two sensitivities follow. In all c ases, the IRP assumes 

that QF contracts do not renew after they end.  

 

155 For all of the tests, the data which are changing are for the larger PGE owned /contracted projects which are Mid -C 
contracts associated with specific dams and the Pelton Round Butte projects. The impact of changing the hydro record for 
smaller hydro projects is not assessed in the IRP.  
156 The 30-year hydro record and climate change hydro data are from BPA/US  Army Corps of Engineers  and processed by 
the consultancy Creative Renewable Solutions. More information on the climate models is available in Ext. Study -III , 
Climate adaptation . 
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¶ Reference Case: All QFs that are currently online plus 50  percent  of executed Schedule 

201 projects and 100  percent  of executed Schedule 202 projects are included. 157 

¶ Low QF sensitivity: All QFs that are currently online plus 50  percent  of executed Schedule 

201 projects and 50  percent  of executed Schedule 202 projects are included.  

¶ High QF sensitivity: All QFs that are  currently online plus 100  percent  of executed 

Schedule 201 projects and 100  percent  of executed Schedule 202 are included.  

Table 20  shows capacity needs for winter and summer under the Reference Case and 

high/low QF case assumptions. With fewer QFs on the system, capacity needs increase; with 

more QFs on the system, capacity needs decrease or stay the same.  

Table 20 . Qualifying f acility sensitivity Capacity need (MW)  

Capacity 
impact  

2026 summer  2026 winter  2030 summer  2030 winter  

Low QF  537 431 1,156 1,008 

Reference  506 430 1,136 1,004 

High QF  505 430 1,136 1,004 

 

On an energy basis, in 2026, the Low QF sensitivity results in a 36MWa decrease in energy, 

s|gªk^«s|q J5/í« k|kªq· «r~ª®^qk ^|i ªk©¯sªs|q ^iis®s~|^z ªk«~¯ªgk«Î Prk 6sqr L4 «k|«s®s´s®· 

results in a 1MWa increase in energy, reducing the need for new resource s.  

This analysis shows that delays or terminations of executed QF projects have an impact on 

capacity and energy needs. To minimize these risks, PGE will continue to monitor the status 

of QF projects and provide updates within the docket if changes  materi ally impact the Action 

Plan (Chapter 12 ). PGE continues to advocate in OPUC policy and rulemaking dockets for 

changes in the power purchase agreements and the contracting process for QFs that would 

reduce speculative contracting an d increase the success rate of QFs that sign power 

purchase agreements.  

 

157 Schedule 201 resources are 10 MW nameplate in size or fewer; Schedule 202 resources are greater than 

10 MW, not to exceed 80 MW.  



Clean Energy Plan and Integrated Resource Plan 2023  | Chapter 6 . Resource needs 

 

Portland General Electric  Page 135 

 

6.10.2  Accelerated load growth sensitivity  

In addition to the High  Need Future  which includes the high building and transportation 

electrification adoption cases from the DSP, the IRP include s an electrification and load 

sensitivity to understand the combined impact of the following possibilities:  

1. Increased building electrification from building -related  Climate Protection Program 

compliance being achieved through electrification only (this re sults in higher building 

electrification than the high Need Future ).158  

2. Transportation electrification growth that is more aggressive than the Advanced Clean 

Cars II policy (this results in higher transportation electrification than the high Need 

Future).159  

3. A base load forecast with higher load growth in part due to increased industrial growth.  

PGE created this sensitivity to test the capacity need and load impact of these possibilities in 

aggregate. Table 21  compares the capacity need of this accelerated load growth sensitivity 

^q^s|«® ®rk 7MJí« ªkpkªk|gk Need Future  and high Need Future  for years 2026 and 2030. 

Figure  47  provides the same comparison on an annual energy load basis.  

Table 21 . Capacity need (MW), high electrification & load sensitivity  

Case 
2026 

summer  
2026 

winter  
2030 

summer  
2030 winter  

Reference  506 430 1,136 1,004 

Accelerated load 

growth  

788 870 2,020 2,036 

High Need Future  617 628 1,357 1,302 

 

158 The Climate Protection Program reduces GHG emissions from multiple sources, including space heating , available at: 
https://www.oregon.gov/deq/ghgp/cpp/pages/default.aspx   
159 Advanced Clean Cars I I puts Oregon on a trajectory to 100  percent  EV sales for passenger cars, SUVs and light -duty 
trucks by 2035 , available at: https://www.oregon.gov/deq/rulemaking/Pages/CleanCarsII .aspx  

https://www.oregon.gov/deq/ghgp/cpp/pages/default.aspx
https://www.oregon.gov/deq/rulemaking/Pages/CleanCarsII.aspx
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Figure 47 . Comparison of the accelerated load growth sensitivity  with the IRP reference and high Need 
Future  

 

6.10.3  Contract extension sensitivity  

Table 22  estimates how the IRP's capacity and energy needs change based on existing 

contract renewal. The contracts included in the table are:  

¶ A 100 MW capacity contract to Avangrid that expires in 20 24 

¶ A 200 MW capacity contract to BPA that expires in 2025  

¶ Contract s with Douglas PUD that expire in 2025  and 2028  

In the following table, all contracts extend through the year 2030. Contract extension reduces 

both energy and capacity need in all impacted years.  

Table 22 . Energy and capacity need s with and without select contract extensions  

Year 

Ref. case 
energy 
need 

(MWa)  

Energy 
need with 
extensions 

(MWa)  

Ref case 
summer 
capacity 

(MW)  

Summer 
cap with 

extensions 
(MW)  

Ref case 
winter 

capacity 
(MW)  

Winter cap 
with 

extensions 
(MW)  

2024  0 0 344 252 55 2 

2025  0 0 51 - - - 

2026  58 0 506 - 430 - 

2027  277 167 568 48 502 - 
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Year 

Ref. case 
energy 
need 

(MWa)  

Energy 
need with 
extensions 

(MWa)  

Ref case 
summer 
capacity 

(MW)  

Summer 
cap with 

extensions 
(MW)  

Ref case 
winter 

capacity 
(MW)  

Winter cap 
with 

extensions 
(MW)  

2028  504 388 624 104 614 28 

2029  757 603 791 164 683 96 

2030  905 756 1,136 540 1,004 458 

 

6.10.4  Market emissions rate  sensitivity  

PGE buys unspecified power  on the market . Table 23  estimates how energy needs would 

change in 2030 if half of the recent quantity of unspecified market power purchased by PGE 

were instead specified as non -emitting.  As existing thermal resourc es are considered always 

available for resource adequacy purposes, this change in purchases would have no effect on 

estimated capacity needs. However, s uch a change would  «sq|spsg^|®z· ªki¯gk J5/í« yearly 

energy need s, which in turn would reduce the quanti ty of non -emitting generation and 

customer price increases . These results suggest that determining the  appropriate emission 

factor  of market purchases will be critical going forward to accurately determine resource 

needs.  

Table 23 . 2030 energy need with 50  percent  of unspecified market purchases designated as non -
emitting   

2030 Energy Need  MWa  

Low Need Future  746 

Reference Need Future  905 

High Need Future  1,071 

Reference Need Future with 50% of unspecified market 

purchases designated as specified/ non -emitting  

686 
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6.10.5  Colstrip  sensitivity  

Table 24  estimates how capacity and energy needs change in years 2026 through 2029 if 

Colstrip no longer provides power to retail customers starting in 2026. This differs from the 

Reference Case assumption of Colstrip providing power to retail customers through the end 

of 2029. Capacity needs increase when Colstrip no longer  provides retail power starting in 

2026, but energy needs decrease. The decrease in energy needs is due to Colstrip having a 

higher GHG intensity than other resources in the portfolio. Its higher GHG intensity results in 

higher GHG emissions per MWh in the portfolio; thus, fewer MWhs from GHG -emitting 

sources are kept for retail load service. This accounting happens in the Intermediary  GHG 

model (see Chapter 5 , GHG emissions forecasting , for details on that model).   

Table 24 . Energy and capacity needs with and without Colstrip  

Year 

Ref. case 
energy 
need 

(MWa)  

Energy need 
w/o Colstrip 

(MWa)  

Ref case 
summer 
capacity  

(MW)  

Summer 
cap w/o 
Colstrip 

(MW)  

Ref case 
winter 

capacity 
(MW)  

Winter 
cap w/o 
Colstrip 

(MW)  

2024  0 0 344 344 55 55 

2025  0 0 51 51 - - 

2026  58 0 506 799 430 726 

20 27  277 138 568 858 502 797 

2028  504 406 624 917 614 902 

2029  757 683 791 1,083 683 974 

2030  905 905 1,136 1,136 1,004 1,004 
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Chapter 7. Community benefits indicators 
and community- based 
renewable energy 

While our Integrated Resource Plan (IRP) has historically focused on least -cost, least-risk 

modeling  as the foundation for providing safe, reliable  and affordable power to customers, 

House Bill (HB) 2021 and OPUC guidelines for utilit iesí Clean Energy Plans expand the focus 

of resource planning to be more inclusive  of the broader  community benefits  of resource 

options and the opportunities for Community -based Renewable Energy resource s (CBREs). 

This chapter describes  J5/í« ^§§ª~^gr ®~ ®rk +~{{¯|s®· >k|« ®~§sg ^« ~¯®zs|ki s| ®rk 

BJQ+í« Q? ÀÀÀÃÏ µrsgr §ª~´siki q¯si^|gk ~| ®rk ik´kz~§{k|® ~p community benefits 

indicators ( CBIs), the inclusion of a CBRE potent ial study and the identification of CBRE 

opportunities.  

Chapter highlights  

¶ J~ª®z^|i 5k|kª^z /zkg®ªsgí« ÝJ5/í«) Community Lens Potential study defines 

our approach to the CBRE forecast and identifies 155 megawatts (MW) of 

CBRE potential by 2030.  

¶ PGE incorporates CBIs within our IRP using a 10 percent  adder for our 

Resource CBI pathway and a scoring methodology for  our Portfolio CBI 

pathway. 

¶ PGE will continue  to evolv e our approach to CBIs and CBREs through our 

Community Learning Labs and by working with our communities to identify 

future CBRE opportunities  through our community Request for Proposals 

(RFP) and development of non-wires solution s (NWS).  
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7.1  Community benefits indicators  (CBIs) 

7.1.1  Defining community benefit s indicators  

PGE defines a CBI as an equity tool that can be applied to modeling, analysis, scoring 

metrics, procurement, programs  and reporting to inform decisions related to planning 

activities. CBIs aim to assist in pursuing equitable outcomes and beneficial long -term impacts 

to environmental justice  (EJ) communities, tribes  and the most vulnerable communities.  

To begin our work, we r eviewed OPUC guidance under Order 22 -390 regarding CBIs and 

®rksª ^§§zsg^®s~| ®~ +*M/ ^|^z·«s« ^|i 7MJ §~ª®p~zs~ ^|^z·«s«Î *^«ki ~| ®rk BJQ+í« q¯si^|gk 

in Order 22 -390, CBIs are divided into five categories:  

¶ Resilience (customer and system) 

¶ Economic  

¶ Environmental  

¶ Energy equity  

¶ Health and community wellbeing  

Additionally, PGE  reviewed  ®rk BJQ+í« "®®^gr{k|® " pª~{ Bªikª ÀÀ-390 (also referred to as 

ê"®®^gr{k|® "ëÞÎ 160 Attachment A was provided by a coalition of Energy Advocates  detailing  

15 distinct CBIs the Commission and utilities should consider. We reviewed the list of 

recommended CBIs from our communities within Attachment A and the broader literature 

^ª~¯|i +*7« ^|i ®rk k¶§kªsk|gk« ~p ~®rkª ¯®szs®· x¯ªs«isg®s~|« ÝkÎqÎÏ W^«rs|q®~|í« Clean 

Energy Transformation Act requirements). Utilizing this information, we worked with 

communit ies and stakeholders  within our Community Learning Labs to identify additional 

CBIs and which CBIs are most important to our communities.  

 

160 See In the Matter of Portland General Electric Company, House Bill Investigation into Clean Energy Plans , UM Docket 
No. 2225, Order No. 22 -390 (Oct 25, 2022) , Appendix A at 65 (Attachment A Stakeholder CBI Proposal), available at: 
https://apps.puc.state.or.us/orders/2022ords/22 -390.pdf . 

https://apps.puc.state.or.us/orders/2022ords/22-390.pdf
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PGE will continue  working with our communities and other stakeholders through the 

Community Learning Labs and other venues to develop more  standardized information to 

guide implementation efforts and accountability  around community benefits moving forward . 

This work includes:   

¶ Developing m etrics used to measure these benefits . 

¶ Establishing a baseline of the current state of these benefits, where feasible. 

¶ Determining t hreshold s/criteria for success . 

7.1.2  Community benefit s indicator  pathways  

PGE views CBIs as an important component  of an inclusive process of the clean energy 

transition, helping us identify opportunities for communities to benefit from investments to 

achieve emissions targets. As discussed further in Chapter 14 , Community equity lens  and 

engagement  PGE conduct ed community engagement within our Community  Learning Labs 

to develop our initial approach to CBIs. Our goal s were to identify CBIs of interest to our 

communities , identify baseline metrics where possible, and share objectives and goals for 

improving and updating those metrics in subsequent CEP and IRP filings .  

PGE heard from our communities and stakeholders  that CBIs are important within the 

planning  process because they can influence how utilities make resource investment 

decisions. We also heard they are important to the implementation of  Bªkq~|í« 6* À¾À¿Î 

Based on this feedback, we  develop ed and categorized CBIs into two groups: quantifiable 

and qualitative. Quantifiable CBIs refer to benefits that can be measured or expressed as a 

value. Qualitative CBIs refer to benefits that cannot be expressed as a value but can be 

described based on quality rather than  quantity.   

CBIs were then p laced into one of three pathways : Resource, Portfolio  and Informational, as 

per OPUC Order 22 -390, which states that initial CEPs should include at least one interim 

CBIs for each pathway. Resource and Portfolio CBIs are considered quantifiable benefits for 

this CEP and Informational CBIs are qualitative.  Figure 48  illustrates the different pathways 

ªkz^®ki ®~ +*7« ^« ikps|ki f· ®rk BJQ+í« Bªikª ÀÀ-390. 
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Figure 48 . OPUC Order 22 -390: CBI Pathways  

 

Identifying, measuring  and appl ying CBIs is new to J5/í« k|kªq· ªk«~¯ªgk §z^||s|q ^|i 

resource acquisition process. As described in Section 7.2.1 , Defining CBREs , for the first 

step in the IRP portfolio analysis, PGE developed initial CBRE proxy values to reflect a variety 

of potential CBIs, which allow for distinguishing  the energy system ben efits of these 

resources from their relative contribution to community benefits. However, as we move to 

procure CBREs and initiate program planning and project development, it may be important 

to develop a set of CBIs that are both quantifiable and measura ble.  

As a starting point, we apply the Resource and Portfolio pathways  to IRP modeling . We use 

the first pathway, Resource CBIs or rCBIs, to inform and track progress  on actions related to 

CBREs. We use the second pathway, Portfolio CBIs or pCBIs, to addr ess the impacts of the 

utility's portfolio on communities, which should  be reflected in IRP portfolio scoring. For 

Informational CBIs or iCBIs, we include indicators that may provide transparency into 

important topics for communities.  

7.1.3  Resource community b enefits indicators  

The OPUC provided guidance within their Community Lens Topics for UM 2225 for Resource 

CBIs (referred to as CBRE-p~g¯«ki +*7«Þ ®r^® ª+*7« ^ªk ¯«ki ®~ ês|p~ª{ ^|i ®ª^gy §ª~qªk«« ~| 

CBRE actions and should be reflected in the CBRE potentia l study and in IRP portfolio 

«g~ªs|qÎë161 When developing rCBIs , PGE evaluated how to incorporat e new benefit s for the 

community within portfolio analysis, which is ®rk 7MJí« process of resource selection. Portfolio 

analysis is used to understand future long -term resource needs, analy ze the expected costs 

 

161 See In the Matter of Portland General Electric Comp any, House Bill Investigation into Clean Energy Plans , UM Docket 
No. 2225, Order No. 22 -390 (Oct 25, 2022) at 39, available at: https://apps.puc.state.or.us/orders/2022ords/22 -390.pdf  

https://apps.puc.state.or.us/orders/2022ords/22-390.pdf











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































