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Table 21. Ranking criteria and updated weighting scores 

P . . . . . . Max possible W . h . r1orit1zmg cr1ter1a e1g tmg 
score 

Addresses safety concern 20 15.5% 

Must do for customer commitment 20 15.5% 

Compliance-driver or mitigates transmission constraint 15 11.6% 

Precursor to mitigating other grid needs 15 11 .6% 

Frees up or mitigates mobile/temporary equipment 15 11 .6% 

Equity index metric 5 3.9% 

Feeder% loading of seasonal limit (N-0) 4 3.1% 

Transformer% loading of load beyond nameplate ratings 
4 3.1% 

LBNR (N-0) 

Existing total asset and geo risk (substation) 4 3.1% 

Existing CMI impact (substation) 4 3.1% 

Existing total asset and geo risk (feeder) 4 3.1% 

Existing CMI impact (feeder) 4 3.1% 

Known load growth impact to equipment 4 3.1% 

Substation SCADA 3 2.3% 

Multiple feeders or transformers exceed criteria 3 2.3% 

Overload or voltage issue for N-1 condition (feeder) 1 0.8% 

Overload or voltage issue for N-1 condition (transformer) 1 0.8% 

Distribution transformer utilization index 1 0.8% 

Distribution feeder utilization Index 1 0.8% 
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P . . . . . . Max possible W . h . r1or1t1zing cr1ter1a e1g ting 
score 

Makes substation DG ready 0.8% 

Utilizing the Distribution Planning Ranking Criteria and Scores, PGE prioritizes grid needs. 
The following distribution planning grid needs in Table 22 were analyzed for solutions as 
part of the 2025 capital cycle, which began in 2023 and are based on 2022 loading 
information on equipment. 

Table 22. List of prioritized grid needs 

Priority PGE location Grid need Project Total 

1 
Evergreen 

Add distribution infrastructure Evergreen 4.9 
substation 

2 
Swan Island 

Substation Rebuild Swan Island 4.8 
substation 

3 
Glisan 

Industrial load growth in Gresham Glisan 4.5 
substation 

4 
New Station New Load/Capacity need, rebuild 

Sub E 4.4 
E substation 

5 
Glencoe- Capacity addition to implement other 

Glencoe-Glisan 2.7 
Glisan grid need mitigations 

6 
Holgate 

Capacity addition to implement other 

substation 
grid need mitigations in SE Portland, Holgate 

2.5 
lack of SCADA telemetry, feeder 
reliability improvements, aging assets 

Descriptions of these proposed solutions are provided in Appendix E Description of 
solutions to address grid needs. 

6.1.3 Distribution planning process evolution 

PGE is continuously evolving its planning practices to adjust to a rapidly changing 
distribution system landscape. This evolution is particularly critical to the load growth in the 
PGE service territory. 

To address these challenges, we have outlined below several focus areas where the team 
are pursuing changes. 

• Forecast new electrification load (TE/BE) and resources (DER) and right size the 
distribution grid investments to safely and reliably serve the growing demand for 
electricity and proliferation of DERs. 
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• Modernize grid assets and systems to enable bi-directional power flow and real-time 
information exchange to maximize efficiency and reliability and adoption of clean 
energy resources. 

• Improved information exchange for efficient analytics and management of behind­
the-meter resources for grid level optimization of load and resources. 

• Focus on reliability and resiliency as extreme weather scenarios become more 
common. (Hardening, and redundancy of service) 

6.2 Traditional solution identification 

6.2.1 Traditional solution identification process 

This section provides an overview of our solution identification process for the prioritized 
grid needs. We describe the process by which our planning engineers identify potential 
solutions that are needed to provide necessary additional capacity and address any 
identified system deficiencies. Prior to recommending a capital investment, planners will 
thoroughly evaluate existing infrastructure to identify opportunities for increased capacity 
utilization, potentially avoiding the need for new capacity projects. Potential solutions to 
address capacity issues that involve minimal or no incremental cost may include rebalancing 
distribution loads, phase balancing, and small-scale reconductoring projects to facilitate 
incremental distribution capacity. 

The solution identification process is directly fed from the output of our grid needs 
identification process. We perform a system study to develop and support potential project 
options. The study will include a problem statement, study methodology and analysis, 
project benefits, cost estimates and a recommended solution option. We utilize our 
distribution load flow software, CYME, to analyze distribution system options by modeling 
scenarios and running load flow simulations which will assist in determining a preferred 
solution option for a project. 

To accommodate load growth, such as the load growth identified in the grid needs analysis, 
PGE commonly implements new infrastructure, such as new transformers and/or distribution 
feeders. For substation transformers, our planners will determine the necessary transformer 
capacity based on standardized transformer sizes so we can accommodate the loading 
needs identified in the study. We have standardized transformers sizes (28 MVA62 and 50 
MVA), however non-standard sizes may be required based on specific needs of a customer 
and/or a location. Our planners will then work to determine: 

• If upgrading existing infrastructure will adequately alleviate loading concerns (such 
as upgrade an existing 28 MVA transformer to a 50 MVA transformer). 

• If expanding an existing site will be enough (such as expanding an existing substation 
to have three transformers instead of two). 

62 The nameplate rating is 28 MVA, with Load Beyond Nameplate Ratings (LBNR) providing capacity 
equivalent to approximately 30 MVA. 
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• If a new substation and associated equipment are necessary. 

For distribution feeders, PGE's planners determine if reconductoring (upgrading existing 
conductor to a larger size) of an existing conductor will meet the loading needs and will 
develop a feeder reconductor project. Or, if there are reliability or jurisdictional 
requirements, our planners will develop an underground conversion or rebuild project. 
When existing feeders are heavily loaded, a new feeder may be necessary. The planner will 
determine the size of the new conductor and the best route. 

Once PG E's planners have narrowed down options in a study, PGE will analyze feasibility, 
constructability and any potential issues. Internal experts are included in this process, 
including the following : 

1. Transmission Planning team - Help evaluate impacts of distribution changes on the 
transmission system, including DER integration effects on power flows and system 
stability. Provide input on transmission constraints that could affect substation 
capacity additions and ensure coordinated planning between transmission and 
distribution systems. Support analysis of how proposed distribution projects align 
with broader transmission system capabilities and future needs. 

2. Substation Engineering team - Help determine if an existing substation can 
accommodate upgrades to existing equipment or expansion of the site. 

3. Property Services team - Help identify and acquire real estate if a new substation 
site is required or if existing property expansion is possible. 

4. Distribution Operations Engineering team - Help determine if spacing will be an 
issue for new feeder getaways, if expanding an existing substation, and will provide 
feedback for new feeder routes and emergency switching sheets for transferring load 
off transformers and feeders.63 

Next, PG E's planners work with our estimators to obtain substation and/or distribution 
system estimates for the proposed solutions options. Once estimates are acquired, the Asset 
Management Planning (AMP) group will perform an economic/cost-benefit analysis. The 
outputs of this analysis will include benefit-cost ratio, reduction in risk value, avoided 
customer interruptions, and reduction in customer minutes interrupted, among others. 

The information PGE needs to identify solutions is provided by multiple internal teams and 
sources: 

• Historical loading - Metered data points sourced from our Pl Historian data (real­
time data historian program). 

• Load forecast - The corporate load forecast (Chapter 3 DER forecasting). 

63 Emergency switching sheets outline the necessary steps to transfer load from a feeder or 
transformer to neighboring feeders and transformers when we need to perform equipment 
maintenance or construction-related activities (such as rebuilding a substation), or when there is an 
outage. 
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• Known block loads - Information regarding projects coming online from our 
Economic Development, Key Customer Management, Distribution Operations 
Engineering, Design Project Management and Local Government Affairs teams. 

• New or upgraded substation - Layout design from our Substation Engineering 
team. 

• New or expanded property- Information from our Property Services team. 
• Distribution feeder layout and switching sheet feedback - Information from our 

Distribution Operations Engineering. 
• Economic analysis- Information from our AMP team. 
• Transmission analysis - Information from our Transmission Planning team. 
• Estimates for substation, transmission, and distribution system work- From our 

Estimators in the Project Management Organization (PMO) team. 

PGE's distribution planning manager reviews our system studies to confirm that all important 
information has been included and will consider constructability, cost and timelines. The 
study shows a recommended solution option, why it is being recommended and how much 
it will cost. Ideally, the recommended solution option would last for at least 10 years before 
requiring additional investment in new technologies and/or equipment. The study is used to 
formulate the design and construction scope of a project. 

6.3 Non-wires solution identification and development 

Stakeholders, OPUC staff, and PGE all recognize the need to more thoroughly consider 
alternative resources. As Distributed Energy Resource (DER) penetration increases and 
associated costs decrease, interest in implementing Non-Wires Solutions (NWS) has grown 
as a way to defer or replace conventional distribution infrastructure investments. These 
innovative solutions are anticipated to address localized needs while generating cost 
savings for customers. 

However, significant learning and testing are required to identify the most effective and 
efficient NWS options. Given that NWS serve as substitutes for traditional infrastructure, 
reliability and affordability remain paramount considerations. The interest from the 
Commission, stakeholders, and staff in developing NWS that leverage DERs, energy 
efficiency, and flexible load underscores the perceived value of PG E's ongoing investments 
in these resources. 

Transitioning from our current state of DER development and VPP maturity to an operational 
capacity where these resources can effectively collaborate with PGE operations and enhance 
customer engagement is a complex journey. While PG E's Smart Grid Test Bed is actively 
conducting research and demonstrations to address operational, development, 
deployment, and customer value challenges, the complexity of implementing NWS 
represents a significant evolutionary step. 

Currently, PGE operates primarily within Stage 1 of the VPP Capability Stages framework. 
Challenges in orchestrating a locational aggregation of DERs to provide consistent, location­
specific grid services include but are not limited to: 
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• Customer adoption of DER technologies 
• Customers' willingness to allow strict management of their smart grid investments to 

maintain reliability 
• The need for differentiated service tariffs for customers participating in NWS, tailored 

to local grid constraints 
• Clearly defined compensation structures to avoid confusion among customers 

enrolled in PGE programs, whether they are part of NWS or not 

• The operational capability to dispatch DERs to meet identified grid needs 
• Addressing changes in customer demographics over the lifespan of the NWS 

As PGE's VPP capabilities advance and customer adoption of DERs grows, grid planning will 
increasingly identify opportunities where these resources can collaboratively meet local grid 
demands. 

PGE's investments in VPP and grid modernization position the development of NWS as a 
more organic and cost-effective approach to addressing grid challenges through DERs. By 
leveraging customer-owned resources, as outlined in the Distribution System Plan (DSP) 
guidelines, NWS has the potential to provide valuable grid services while delivering direct 
benefits to customers. Initiatives like virtual power plants exemplify non-wires alternatives 
that incorporate community-generated renewable energy, reducing the need for costly 
energy purchases, fuel expenditures, and infrastructure investments-all while enhancing 
grid reliability and customer resilience. 

Many utilities, including PGE, are determining best practices and standard approaches in 
real-time. Through our work on the NWS concept proposals developed for DSP Part 2, we 
identified key capabilities that need to be in place in order to address a grid need (Table 
23). 

Table 23. Capabilities required to support implementation of non-wires solutions 

Capability Description 

Grid modeling and 
analysis 

DER control and 
dispatch 

Product design and 
marketing 

Contractor training 
and management 
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Digital twin/network model development, including analysis of SCADA 
and field sensor data, typology models and control settings, and DER 
performance data. 

Design and implement DER controls, including DERMS alignment, lab 
simulation, hardware-interoperability and testing, OEM 
communication and coordination. 

Analyze customer composition of chosen locations, assess customer 
preferences/needs, customize product offerings to maximize 
participation/adoption, incorporate considerations for disadvantaged 
populations, design and implement measurement and evaluation 
framework. 

Identify installers who are willing to add NWS requirements to the 
install process, work with installers to design efficient installation 
processes, prepare installers to configure DERs to integrate with PGE 
systems/controls. 
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Capability Description 

ADMS/DERMS 
controls integration 

Equity lens 

Configure ADMS/DERMS to recognize and operate NWS DERs, 
develop operations procedures to cover NWS use cases. 

Apply environmental justice principles in the deployment of DER­
based solutions 

Through our concept proposal, we demonstrated that DERs could meet the identified 
requirements for providing capacity relief on the Eastport location. We have been working 
to elaborate on that concept by focusing our work in the SGTB to develop the capabilities 
identified in Table 23. 

6.3.1 Flexible Feeder Project {SALMON: SmartGrid Advanced Load Management & 
Optimized Neighborhood) 

As PG E's flexible load portfolio expands and its DERMS capabilities mature, there is a 
growing need to understand how DERs can be integrated into distribution operations and 
the value they provide. In this research area, projects to explore the values of DERs as an 
operational asset, by driving high levels of dispatchable load on a single feeder, using 
targeted incentives for new equipment, controls, storage, distributed solar and EE. This work 
involves close collaboration between PGE and Energy Trust of Oregon to learn about co­
deployment of DER solutions in a traditionally underserved North Portland community 
historically subjected to redlining and gentrification. 

Non-wires solutions (NWS) offer alternatives to some traditional grid infrastructure 
upgrades, while Virtual Power Plants (VPP) aggregate and manage distributed energy 
resources to provide grid services similar to conventional power plants. While distinct in 
purpose, both NWS and VPP leverage similar DER capabilities to benefit the grid. The 
purpose of the project is to create a concentration of resources dense enough to create or 
approach the capabilities of a virtual power plant or non-wires solution. This project area is 
closely linked to the DOE Connected Communities grant (SALMON) awarded to PGE and its 
partners in this work- Energy Trust, NEEA, National Renewable Energy Laboratory and 
Community Energy Project. 

That proposal focuses its efforts on the Overlook/ Arbor Lodge portion of the SGTB, a 
historically under-served community in North Portland. The team is aiming to build up to a 
1.4 MW flexible load resource in the community, consisting of: 

• Efficiency measures, 
• Connected devices, 
• Distributed solar, 

• Energy storage, and 
• Smart charging. 

These community resources will then be integrated into PG E's ADMS/DERMS and optimized 
by National Renewable Energy Lab (NREL) to demonstrate a series of bulk services, 
including energy, capacity, and frequency response, as well as distribution services 
including capacity relief, power quality, and Volt/Var optimization, including conservation 
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voltage reduction (CVR). The results of this work will be shared regionally through the 
existing network of stakeholder groups, spurring a realignment of utility planning and 
operation. 
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Chapter 7. Empowered communities 

This chapter outlines PGE's approach to community engagement and equity initiatives, focusing 
on three main elements: 

Strategic Framework 

• Equity lens integration in DSP planning 
• Focus on affordability and partnerships 
• People-centered planning approach 
• Goals for community empowerment and participation 

Customer Support Programs 

• Income-qualified bill discount programs 
• Energy efficiency initiatives 
• EV charging infrastructure 
• Battery storage in PSPS zones 
• PGE+ personalized assistance 

Engagement Initiatives 

• IRP Roundtable (monthly) 
• Distribution System Workshop (bi-monthly) - (2024 - 5 workshops) 
• Community Learning Labs (in-person) 
• Community Benefits and Impacts Advisory Group (CBIAG) 

The chapter demonstrates PG E's commitment to creating an equitable, sustainable energy future 
through meaningful community engagement and targeted support programs while maintaining 
transparency in decision-making processes. 

Portland General Electric (PGE) recognizes the role of the distribution system in fostering 
equitable and sustainable resources. Operating within a modern grid that facilitates two-way 
bi-directional flow, PGE is dedicated to developing innovative and creative resources that 
will benefit customers and communities. Through developing and establishing 
comprehensive approaches which includes programs, projects, and initiatives, we will 
continue to provide safe, reliable, affordable service with the capacity to provide resilient 
and equitable energy to our customers and communities. 

As we continue on this transformational journey, we acknowledge the challenges and 
benefits, while striving to achieve decarbonization targets. PGE acknowledges these efforts 
will require a combination of people-centered planning and technological inclusivity. 

Over the past few years PGE has made concerted efforts to practice better community and 
stakeholder engagement recognizing the importance of these engagements as we continue 
to serve our many different customers, differently situated with different needs in balance 
with our transition to a clean energy future. We acknowledge this clean energy future will 
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affect our communities and customers in different ways and we are taking a more thoughtful 
and proactive approach when it comes to our people centered planning . 

The DSP is unique when it comes to serving our customers and communities as it has 
pushed the utilities to think differently in how we deliver power. Some of the ways we want 
to empower our customers is to participate in our energy ecosystem. This could be rooftop 
solar, solar plus storage, energy efficiency, demand response and batteries. These options 
provide alterative solutions to support our growing demand. 

Through the DSP, our goal is to implement and optimize a Virtual Power Plant (VPP) in 
conjunction with Distributed Energy Resources (DERs) to enhance community needs and 
provide maximum benefits to customers. We plan to accomplish this goal, in part, by 
increasing participation in PGE programs and products, partnerships and implementing and 
executing strateg ic objectives listed below: 

• Applying an equity lens framework in DSP strategy and planning . 
• Collaborate with community leaders/partners, EJ communities, CBIAG members and 

interested stakeholders. 

• Share updates and provide learning opportunities in DSP technical workshops, 
community Learning Labs and other appropriate venues. 

• Establish continuous improvement and feedback loop process. 

These objectives will help us achieve our desired outcomes, such as increase bill savings for 
customers, reduce energy burden in communities, improve community well-being and 
create more resilient communities and more clean and sustainable energy resources 
(reduction in GHG emissions). 

By meeting goals, objectives and desired outcomes will assist in PGE having a greater 
impact in providing a more safe, reliable, affordable, resilient and equitable clean energy to 
communities and customers. 

To support our customers equ itably, especially those who experience high energy burden, 
we are currently creating an affordability strategy to address the needs of our customers. 

Our affordability strategy is grounded in two key themes: affordability and collaboration. 
Our mission is to create a sustainable and equ itable energy future by providing 
comprehensive support to our customers and meaningful long-term collaborations with our 
partners. 

We recognize the importance of making energy affordable for all our customers, particularly 
those who face economic challenges. Our affordability strategy encompasses a holistic 
approach to bill assistance, discounts, and energy efficiency. This commitment to equity is 
reflected in our various programs designed to alleviate financial burdens and provide 
support where it's needed most. 

Key initiatives include: 

• Bill Assistance Programs: Providing financial aid to customers struggling with their 
energy bills. 
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• Discount Programs: Offering reduced rates for income-qualified customers to 
promote equitable access to energy. 

• Energy Efficiency Programs: Helping customers lower their energy consumption 
and costs through education and resources in partnership with the Energy Trust of 
Oregon. 

Also, our affordability strategy highlights the history and future of partnership as we work 
alongside various stakeholders to drive innovation and sustainability. By leveraging our 
partnerships, it helped implement several pilot projects and initiatives aimed at enhancing 
energy efficiency and flexibility. 

Notable collaborations include: 

• Smart Grid Test Bed (SGTB) Phases: Working with stakeholders on the Smart Grid 
Test Bed (SGTB) to improve grid reliability and efficiency. 

• SALMON and Flex Feeder Initiatives: Collaborating on projects focused on 
sustainable and renewable energy solutions. 

• Smart Inverter and Battery Pilots with ETO: Partnering with Energy Trust of 
Oregon (ETO) to test and deploy advanced technologies that enhance energy 
resilience. 

• Northwest Energy Efficiency Alliance (NEEA) End Use Load Flexibility Project: 
NEEA to explore new ways to optimize energy use and increase flexibility in the grid . 

Our approach to affordability and partnership is strategically integrated through our 
Distribution System Planning (DSP) and Multi-Year Planning (MYP) processes. The DSP 
identifies the locations and communities that would benefit most from targeted 
interventions. MYP, on the other hand, outlines details of the specific actions and initiatives 
we will undertake to achieve our affordability and sustainability goals. 

As previously mentioned in our benefits chapter, PGE offers several programs that help 
address some our customers' needs. This includes: 

• Income Qualified Bill Discount (IQBD) Program64 : Provides discounted rates for 
income-qualified customers. 

• Medical Certificate Program65 : Flags customers with medical needs through a 
specialized program. 

• Peak Time Rebate66 : Engages customers in managing electricity demand during 
peak times for grid stability. 

• Time of Day67: Encourages off-peak energy usage through pricing incentives. 

64 Income-Qualified Bill Discount Program. Available at: https://portlandgeneral.com/income­
q ualified-bi 11-d iscou nt 
65 Powering Medical Equipment- Outages. Available at: https://portlandgeneral.com/outages­
safety/be-prepared/powering-medical-equipment 
66 PGE Rebates, Peak Time Rebates & Peak Use Shifting . Available at: 
https://portlandgeneral .com/save-money/save-money-home/peak-time-rebates 
67 Time of Day. Available at: https://portlandgeneral.com/about/info/pricing-plans/time-of-day 
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• Smart Thermostat Program68 : Empowers customers with smart energy management 
tools for optimized consumption. 

• EV Smart Charging Program69 : Facilitates the integration of electric vehicles (EVs) by 
offering incentives for smart EV charging. 

• Multi-family Charging Program70: Enables access to EV charging infrastructure in 
multi-family units. 

• Battery Program in PSPS Zones71 : Deploys battery storage systems in areas prone 
to Public Safety Power Shutoffs (PSPS) for improved reliability. 

• PGE +: Conveniently offers personalized assistance and resources to help customers 
navigate their energy needs72• 

Together these programs not only help address immediate needs but pave the way for a 
more resilient and sustainable distribution system. 

In our commitment to advancing community and stakeholder engagement, we draw 
learnings from other venues such as the CEP/IRP Roundtable 73and Community Benefits and 
Impacts Advisory Group (CBIAG}74. By leveraging these insights, we strive to evolve our 
external engagement efforts to enable a people-centered approach to Distribution System 
Planning, including with our community engagement and impact team to strategically align 
outreach and engagement efforts to the communities we serve. 

We recently reformatted and refocused the Learning Labs to be more community centered . 
PGE is committed to enhancing communication and collaboration with communities we 
serve and with interested stakeholders. We have made the following changes to our external 
engagement forums: 

1. IRP Roundtable - We will continue hosting our Integrated Resource Plan (!RP) and 
Clean Energy Plan (CEP) Roundtables sessions for stakeholders who want to discuss, 
understand, and provide input on in-depth technical issues and decisions relating to 
our !RP and CEP. 

Details: Every month, virtual 3-hour meetings via Zoom. 

68 Smart Thermostat Program & Rebates. Available at: https://portlandgeneral.com/save-money/save­
money-home/smart-thermostat-program 
69 Charging your EV at Home - EV Smart Charging Program. Available at: 
https://portl and general .com/energy-choices/ el ectric-veh ides-charging/ charging-you r-ev / charging­
you r-ev-at-hom e 
7° Commercial and Multi-Family Make Ready. Available at: https://portlandgeneral.com/commercial­
and-multi-family-make-ready 
71 PGE Medical Battery Support. Available at: https://portlandgeneral.com/medical-battery-support 
72 PGE+. Available at: https://portlandgeneral.com/save-money/pge-plus 
73 Resource Planning Meeting Materials. Available at: https://portlandgeneral.com/about/who-we­
are/resource-planning/resource-planning-engagement/resource-planning-meeting-materials 
74 Community Benefits & Impacts Advisory Group (CBIAG). Available at: 
https://portlandgeneral .com/about/who-we-are/community/communit;y-benefits-and-impacts­
advisory-group 
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2. Distribution Workshop - We will host distribution public workshops for community 
members and stakeholders who want to discuss, understand, and provide input on 
in-depth technical issues and decisions relating to our Distribution System Plan, Flex­
load Multi-year Plan, Transportation Electrification Plan, and other demand-side 
programs and resources. 

Details: Every 6-8 weeks, virtual 2-3-hour meetings via Zoom. 

3. Community Learning Lab - The Learning Labs will be reformatted and refocused to 
be in person. These sessions will emphasize engagement with groups and 
individuals to build intentional relationships with communities. We will provide 
content on request and information on energy topics, PGE initiatives and activities, 
and opportunities for community involvement and collaboration on projects such as 
Non-Wires Solutions (NWS}, Demand Response/Flexible Load, and Community­
Based Renewable Energy (CBRE) installations. 

Details: To be scheduled upon request, in person, outside work hours, and at 
community venues. 

From February 2024 to December 2024, PGE hosted six public distribution system 
workshops. This included attendees, from the Oregon Public Utility Commission (OPUC), 
government entities, community-based organizations, community advocates and leaders, 
individuals, peer utilities and developers. 

The first workshop highlighted PG E's development of the Distribution System Plan (DSP) and 
focused on advanced grid technologies, non-wire solutions, distributed energy resources 
(DERs}, and community-based renewable energy (CBRE). PGE emphasized partnerships, 
funding, and timelines for these initiatives. 

Also, we introduced PGE Plus, a program designed to address barriers to clean energy 
adoption through rebates, financing options, and installer connections. The discussion 
addressed the complexities of on-bill financing and implementing consumer protections 
such as fair administrative charges and product warranties. PGE aimed to support diverse 
customer groups, including low- and moderate-income households, through small loan 
programs, with plans to expand offerings to HVAC systems. 

In a subsequent workshop, PGE introduced the Distributed Energy Resources (DER) 
Forecast, detailing improvements made to forecasting practices and tools since the 2022 
DSP filing. This helped explain how DER forecasting aids distribution system planning. 

The grid needs assessment presentation outlined PGE's focus on safety, reliability, and 
capacity management. It explained how grid needs are prioritized for capital investments 
and how analysis of these needs supports DER integration and operation. 

Additionally, in our workshops we shared solutions for grid needs, evaluating their cost­
effectiveness and reliability. During the workshop the capital planning process was 
highlighted as key to long-term grid reliability, addressing customer demand and budget 
constraints. Overall, PGE emphasized the challenges and opportunities of integrating DERs, 
demonstrating how this integration would enhance grid flexibility and reliability through 
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effective planning and orchestration. Similarly, we focused on how DER integration supports 
the evolving needs of the grid, emphasizing the importance of maintaining grid reliability 
and flexibility. 

Another presentation on the Flex Load and Multi-Year Plan Update provided a 
comprehensive overview of PG E's ongoing and future efforts to manage flexible loads. The 
discussion centered on various programs and pilots designed to optimize demand response 
and other customer-based energy management initiatives, demonstrating progress made in 
these areas and outlining PGE's future direction in multi-year planning. 

In our final workshop series, we addressed the consideration of transmission issues in 
distribution system planning, particularly concerning the increasing penetration of DERs. 
The presentation aimed to explain the integration of transmission and distribution planning, 
ensuring alignment with overall grid modernization efforts. Table 24 shows the workshop 
attendees by major categories. 

Table 24. Distribution System Workshop attendees by major category 

DSW # 1 DSW # 2 DSW # 3 DSW # 4 DSW # 5 DSW # 6 
Row Labels - 2/24 - 5/24 - 6/24 - 7 /24 - 9/24 - 12/24 

Gov 7 4 11 6 5 5 

Regulator 3 4 9 6 5 5 
OPUC 3 4 9 6 5 5 

Gov 1 

ODOE 

Legal 1 1 

OPUC 1 1 

City 1 

Muni 2 

CUB 1 1 1 

Advocate 8 5 3 1 1 4 

Advocate 2 4 1 1 1 3 
CBO 4 2 

Solar 2 1 1 

EE 9 2 2 4 1 1 

Research 1 

NEEA 1 

Trust 8 2 2 4 1 1 

ETO 8 2 2 4 1 1 

2 2 1 2 1 1 

Develo er 1 2 1 

Individual 3 5 1 1 2 

IOU 6 1 7 2 3 

Electric 3 1 5 2 2 

Gas 3 2 
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DSW # 1 DSW # 2 DSW # 3 DSW # 4 DSW # 5 DSW # 6 
Row Labels - 2/24 - 5/24 - 6/24 - 7 /24 - 9/24 - 12/24 

Natural Gas 
Research 2 1 

Service Provider 1 

Tribes 1 

Total 40 16 

1 

1 

32 17 

1 

13 

1 
1 

17 

In conclusion, the workshops on PGE's Distribution System Plan (DSP) highlighted the 
utility's proactive approach to integrating Distributed Energy Resources (DERs) and 
advancing grid modernization. In line with the Commission's recent order in the 2023 Clean 
Energy Plan and Integrated Resource Plan in LC 80, we have been working closely with staff, 
stakeholders, peer utilities, and the Community Benefits and Impacts Advisory Groups 
(CBIAGs) within a ded icated working group. 

As we move forward, PGE remains steadfast in its mission to provide safe, reliable and 
affordable power to all our customers as we transition to clean energy. We understand the 
power of community and collaboration, and with these initiatives, we are building a more 
sustainable future-together. 
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Chapter 8. Action Plan (2-4 yrs) 

This chapter provides an overview of PG E's planned investments over the next 2 to 4 years. 

PGE's planned investments and strategies for grid modernization and infrastructure upgrades, 
focusing on three main elements: 

• Traditional Infrastructure Investments 
• Grid Modernization Investments 
• Virtual Power Plant (VPP) Resource Investments 

The chapter demonstrates PG E's commitment to modernizing the grid while maintaining reliability 
and enabling large-scale integration of distributed energy resources to improve flexibility and 
reduce supply-side resource needs. 

We describe the three categories of investments that are covered in the Needs analysis and 
Solution identification sections: traditional infrastructure needs, grid modernization solutions 
that advance our long-term vision and VPP resource investments. Additionally, we provide 
some insight into distribution system investments driven by other factors, such as wildfire 
mitigation and transportation electrification. 

8.1 Introduction 

Our vision for the distribution system aims to build on traditional utility values of reliability, 
safety and affordability by including values such as decarbonization, community impact and 
cybersecurity. Our Near-term action plan aligns to this vision for the DSP and represents our 
initial steps toward modernization of the distribution system. 

We operate in an evolving planning environment. Many factors influence the way the plan is 
executed : 

• Disruptive weather events 
• Supply chain disruptions that lead to price swings and delays 
• Jurisdictional permitting requirements, or 
• Emergence of significant industrial or commercial development 

PG E's budgets are fixed each year and any of these factors could cause a reprioritization of 
the work that is identified in the plan. The projects and investments that are described 
below represent the body of work that PGE has prioritized for the coming years. The forces 
at play in our local environment will dictate the timing and duration over which that work is 
completed and whether the identified projects are displaced by other projects of higher 
priority. 
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8.2 Traditional infrastructure investments 

Our traditional T&D investments include investments needed to enable security, resiliency, 
and DER adoption. For these investments, we have identified a suite of projects to be 
prioritized in this planning cycle. These investments are needed to address the prioritized 
grid needs identified in Section 6.1.2 Prioritized list of grid needs that maintain reliability, 
safety, resiliency and compliance with state and federal requirements. 

The proposed solutions identified by the Distribution Planning team and described in 
Section 6.2 Traditional solution identification are submitted to the Transmission and 
Distribution (T&D) Portfolio Team for consideration as part of the next year's Capital Plan 
(e.g., submitted in 2024 for initiation in 2025). Based on these submissions and submissions 
from other teams within PGE, the Portfolio team develops a five-year Capital Project 
Roadmap. The T&D Business Sponsor Group reviews and approves the roadmap and issues 
it every June to help establish the priority for the years ahead. Many groups provide input to 
the roadmap's development, including System Planning, Asset Management, Operations, 
Project Management, and Supply Chain. It is a living document that the Portfolio team 
manages monthly. Prioritization inputs include: 

• Resource Availability 
• Material Availability 
• Cash Flow 
• AMP Risk Register 
• Strategic Alignment 

• Compliance 
• Customer commitments 

The project prioritization process results in project inclusion on the roadmap. 

In the Solution identification section (Section 6.2) we described the project scoring and 
prioritization process for projects that originate in the Distribution Planning department. 
Table 25 summarizes the projects that were prioritized for execution in the next four years 
along with the estimated costs. The projects are presented in PG E's transmission and 
distribution investment categories (described in Appendix 1.5 Historical distribution 
system capital investments, Figure 60). 
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Table 25. Summary of distribution system investments (as of July 2024) 

Project category ($M) 2024 2025 2026 2027 2028 

Compliance $148.32 $187.38 $141 .53 $91 .10 $72.07 

Customer/Partner $153.44 $140.55 $131.80 $135.58 $140.49 

Capacity/Flexibility $38.76 $94.64 $158.01 $132.78 $162.75 

Reliability $41 .37 $70.27 $47.90 $38.62 $31 .85 

Operations $1 .25 $1 .10 $2.26 $2.47 $2.56 

Totals $383.15 $493.95 $481.50 $400.54 $409.72 

All of these projects go through PG E's annual capital planning and budgeting process. 
Plans and forecasts are refined over the life of the project. Plans and forecasts for projects in 
future years (2026-2028) are subject to change. The future year forecast also reflects the 
projects that were identified as of July 2024. We expect that new projects will be identified 
in future years and the forecasts for those years will increase. 

Our local economy, environment, and technologies are evolving. As such, the grid needs 
and our investment priorities may change in response to those conditions. 

8.3 Grid modernization investments 

While it is essential to address the prioritized grid needs, that is a largely reactive response 
to conditions in our service territory. In order to execute on our vision and goals, we need to 
build capabilities, create partnerships and establish the technology platform that will enable 
that level of execution. 

Our grid modernization investments represent a key element to transforming the grid and 
enabling large-scale integration of DERs, especially solar PV, batteries and electric vehicles, 
in a manner that can improve grid flexibility and reduce the need for supply-side resources. 

Table 26. Summary of grid modernization investments (as of July 2024) 

Project category ($ million) 2024 2025 2026 2027 2028 

Grid management systems $48.29 $37.16 $16.10 $5.50 $4.00 

Integrated planning $1.50 $0.70 $1.40 $- $-

Sensing, measurement, and $2.50 $4.05 $13.60 $35.60 $4.20 
automation 

Telecommunications $12.80 $14.16 $13.65 $9.85 $3.55 

Physical grid infrastructure $5.00 $4.84 $8.50 $8.80 $9.00 

Totals $70.09 $60.91 $53.25 $59.75 $20.75 
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All of these projects go through PG E's annual capital planning and budgeting process. 
Plans and forecasts are refined over the life of the project. Plans and forecasts for projects in 
future years (2026-2028) are subject to change. The future year forecast also reflects the 
projects that were identified as of July 2024. We expect that new projects will be identified 
in future years and the forecasts for those years will increase. 

Our local economy, environment, and technologies are evolving. As such, the grid needs 
and our investment priorities may change in response to those conditions. 

8.4 VPP resource targets 

As we advance to a 100 percent clean energy supply, we are often replacing base-loaded 
thermal resources with variable energy resources like wind and solar. As a result, we 
identified that in order to achieve this decarbonized future, we would need to find new 
sources of flexibility for the supply portfolio. 

Chapter 5 Virtual Power Plant (VPP) details the portfolio of resources that PGE is targeting 
for enrollment in its VPP.75 A summary of the portfolio is provided in Table 27. 

Table 27. VPP resources and target MW 

VPP Resources 2025 2026 2027 2028 2029 
(MW) 
Flexible Load 

116.3/61.2 126.9/65.7 140.3/69.8 151.3/74.0 162.3/78.2 (Summer/Winter) 

VPP Solar+Storage 28 28 450 503 559 

Distributed 
140 180 220 260 300 Thermal 

Grand Total 284.3/229.2 334.9/273.7 810.3/739.8 914.3/837 1,021.3/937.2 
(Summer/Winter) 

Note that the VPP Solar figures reflect the resources that are available to the VPP for VPP 
operations. There are additional solar resources installed throughout the system (see NEM 
and OF installed in Appendix 1.6 Net metering and distributed generation) and forecast 
in the coming years. 

2025 2026 2027 2028 2029 

Distributed Solar Forecast 
(nameplate MW) 

376 453 549 643 658 

We are working to develop opportunities for customers to make those NEM resources 
available for VPP operations. 

75 Note that the information in Table 27 does not reflect the total MW of DERs that are interconnected 
in PG E's service area, only those MW that are targeted for enrollment in the VPP. 
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8.5 Other significant or emerging drivers for distribution system 
investment 

8.5.1 MVP programs 

8.5. 1. 1 Existing activity 

PGE's 2023 Integrated Resource Plan (IRP) highlights the need to develop distributed 
energy resources (DERs) to meet load demands and achieve decarbonization targets cost­
effectively. The IRP projects that approximately 25 percent of PG E's energy and capacity will 
come from DERs, driven by factors such as resource availabil ity, valuation, and system 
delivery constra ints. Policy initiatives like Community Based Renewable Energy (CBRE), 
Community Benefit Ind icators (CBI), and small renewable mandates further emphasize the 
importance of investing in DERs. The Multi-Year Plan is central to PG E's DER development 
and is a key component of our forthcoming Distribution Plan's Near-Term Action Plan. 

The Flex Load activities described herein are in service to the acquisition goals of 211 MW 
Summer and 158 MW winter demand response by 2028. These goals were laid out most 
recently in PGE's 2023 Integrated Resource Plan (IRP), and associated Addendum. 

PGE's comprehensive Flexible Load portfolio includes the following key pilots and 
programs: 

Table 28. Summary of flex load capacity (forecasted for 2025-2026) 

Summer capacity Winter capacity 

Activity 2024 2025 2026 2024 2025 2026 

Residential Smart Thermostats 43.7 48.1 52.5 9.0 9.9 10.8 

Peak Time Rebates 15.4 16.1 16.6 11 .5 12 12.4 

Time of Day 2.5 4.1 5.6 

Energy Partner on Demand 38.8 41 .3 43.8 31 .5 33.5 35.5 

Multi-family Water Heating 2.0 2.0 2.3 2.5 2.5 2.8 

Energy Partner Smart 
2.2 2.1 2.8 0.5 0.6 0.70 

Thermostat 

Residential EV Charging76 1.8 2.6 3.3 1.9 2.7 3.5 

Flex load capacity (MW)77 106.5 116.3 126. 9 56. 9 61.2 65. 7 

76 PGE includes Residential EV Charging capacity in Flex Load portfolio capacity totals as, despite the 
fact that it is funded through the Transportation Electrification Plan, it does contribute Flex Load 
capacity. 
77 Neither NEEA Market Transformation nor Smart Grid Test Bed projects are included in Flex Load 
capacity figures as they only contribute indirectly thereto. 
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Related activities include: 

• Smart Grid Test Bed which, with guidance from the Demand Response Review 
Committee (DRRC), PGE uses to perform research demonstrations and small-scale 
pilots to assess new technology and inform future Flex Load development. 

• Residential EV Charging, which contributes Flex Load capacity, as illustrated in Table 
28, but is funded under Transportation Electrification activities. 

Table 28 reflects the Company's forecast of Flex Load Capacity through the current MYP 
planning cycle. 

Since 2021, existing pilot and program capacity has grown +20 percent, forecasted to end 
2024 with an additional 10.8 summer MW and 3.9 winter MW. PGE seeks to continue to 
grow existing pilot and program capacity with an additional 20.4 summer MW and 8.8 
winter MW by the end of 2026. This performance represents both growth and retention of 
the portfolio. 

Flex Load customers served are summarized in Table 29: 

Table 29. Flex Load portfolio: Customers served 

Customers served 2023 2024 2025 2026 
(actual) (forecast) (forecast) (forecast) 

Residential offerings 188,187 204,629 229,847 253,430 

Commercial offerings 13,162 15,602 17,512 19,578 

Table 29 reflects the Company's forecast of residential and commercial enrollments in Flex 
Load pilots and programs through the current MYP planning cycle. 

Cost effectiveness of Flex Load activities is assessed via a Total Resource Cost test (TRC) at 
the portfolio level. Measuring at the portfolio level allows mature activities to provide 
support for the development of pilots to validate prospective market solutions. PGE also 
reports TRC results at the underlying pilot and program level to provide insight into the 
performance of each individual activity. 
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Table 30. Summary of flex load cost effectiveness (2023-2026) 

Activity TRC TRC TRC 
(2023) (2024) (2025-2026) 

Residential Smart Thermostats 1.97 1.86 3.90 

Peak Time Rebates 0.68 0.60 1.13 

Time of Day 1.50 1.37 2.52 

Energy Partner on Demand 1.29 1.48 2.59 

Multi-family Water Heating 0.16 0.28 0.29 

Energy Partner Smart Thermostat 0.22 0.12 0.64 

Flex Load Portfolio78 0.97 1.00 2.07 

Table 30 presents cost effectiveness tests from both the last two MYP filings (2023 and 
2024) as well as that as of the current MYP planning cycle (2025-26). 

8.5. 1.2 New activity 

New Flex Load development currently focuses on electric vehicle (EV) load management, 
the emerging battery market, and collaboration with the Northwest Energy Efficiency 
Alliance's (NEEA) End Use Load Flex (EULF). We expect to continue to bring new activities 
over the next two years. 

78 Smart Grid Test Bed and Residential EV Charging are not included in Flex Load cost effectiveness 
calculations as they are funded via separate dockets (UM 1976 and UM 2033, respectively). NEEA 
Market Transformation project is not included as it does not provide direct benefits to the portfolio. 
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8.5. 1.3 Budget high level 

Table 31. Summary of flex load funding 

A . . 2025 2026 2025-2026 
ct1v1ty 

(proposed) (proposed) (proposed) 

Residential Smart Thermostats $3,756,000 $4,044,000 $7,800,000 

Peak Time Rebates $2,913,610 $2,967,105 $5,880,715 

Time of Day $666,500 $535,150 $1,201,650 

Energy Partner on Demand $6,087,977 $6,055,727 $12,143,704 

Multi-family Water Heating $1,170,250 $2,771,080 $3,941,330 

Energy Partner Smart Thermostat $1,422,000 $1,573,460 $2,995,460 

NEEA Market Transformation79 $357,500 TBD $357,500 

Funding $16,373,837 $17,946,522 $34,320,359 

Smart Grid Test Bed80 $2,030,214 $1,254,288 $3,284,502 

Residential EV Charging81 $2,130,409 TBD $2,130,409 

Holistic Flex Load Spending82 $20,534,460 $19,200,810 $39,735,270 

Table 31 reflects the Company's proposed funding, as found in the current MYP filing, for 
the portfolio of Flex Load pilots and programs for the 2025-2026 planning cycle. 

79 While PGE expects NEEA's Market Transformation activity to continue past 2025, the scope and 
cost of that work remains to be determined. PGE will reengage with the Commission once PGE and 
other utilities have aligned on the scope and costs of that additional work and cost. 
80 Smart Grid Test Bed figures are subject to change; those funding proposals and related filings can 
be found in UM 1976. Available at: 
https://apps.puc.state.or.us/edockets/DocketNolayout.asp ?Docketl D=21662 . 
81 Residential Smart Charging pilot is funded separately under UM 2033 and has yet to propose 
funding for 2026. The 2025 funding for this pilot reflects the most recent available: that filed with 
PGE's 2023 Final Transportation Electrification Plan under UM 2033. Available at: 
https://edocs.puc.state.or.us/efdocs/HAH/um2033hah 15818.pdf. 
82 As noted in the prior footnotes, Smart Grid Test Bed and Residential EV Charging activities are 
funded via separate dockets (UM 1976 and UM 2033, respectively) and are included for informational 
purposes only. 

130 of 344 I Portland General Electric - 2024 Distribution System Plan 



Chapter 8. Action Plan (2-4 yrs.) 

8.5.2 Transportation electrification 

8.5.2. 1 Transportation electrification strategy 

The 2023 TE Plan's strategy details PG E's role in planning for, serving and managing TE 
load.83 Below is a synopsis of the 2023 TE Plan strategy elements: Plan for TE Load, Serve TE 
Load and Manage TE Load. 

8.5.2.1.1 PLAN FOR TE LOAD 

PGE will lead through planning and siting. This work includes but is not limited to 
extending forecasting capabilities to provide insight into load, location and impact by 
feeder, EV class, and customer type. Additionally, PGE will influence siting of larger loads 
(e.g., medium-to-heavy duty and fleets) at feeders and substations with available capacity. 
The collection ofthis data will inform next steps in planning and program development, as 
well through which tools PGE serves the load. 

PGE will focus on coordinated corporate planning by consolidating Distributed Energy 
Resource (DER) and TE forecasting, as well as consolidating planning of CEP, IRP, and TE 
Plans to foster coordination across all efforts. 

PGE will update TE forecasts to inform distribution upgrades and planning. This new 
practice will inform capital planning activities in a strategic manner. 

PGE's state, local, and regional planning will include parties involved in federal and 
corridor planning, including regional utilities, Oregon Department of Transportation 
(ODOT), Oregon Department of Environmental Quality (Oregon DEO or DEO), and Oregon 
Department of Energy (ODOE). 

8.5.2.1.2 SERVE TE LOAD 

PGE will build distribution and grid infrastructure to serve customers, aligning those 
investments to support and serve ongoing TE customer load. PG E's advanced planning tools 
now incorporate IRA and IIJA data as well as meter data. As a result, our AdopDER model 
perspective is both broad enough to encompass market shifts and also granular enough to 
identify new usage and load pockets unique to TE load. These capabilities allow PGE to plan 
for TE load in a targeted manner, forecasting local TE-driven load growth and distribution 
system needs assessments ahead of load materializing. 

Our planning tools also inform our need for new power generation balanced against trends 
in customer DER adoption, which PGE is seeing driven by federal tax credits and state 
incentives. This adoption of self-generation and energy storage is expected to help manage 
the need for new supply-side generation and TE-related distribution system upgrades. PGE 
is implementing site generation and storage similarly at our Electric Island facility. 
Investments such as these will be operationalized through our prior investments in our 
Integrated Operations Center and our Advanced Distribution Management System. These 

83 2023 TE Plan. Available at: 
https://assets.ctfassets.net/416ywc1laqmd/2xv3CdVdbyaZuYVy3UFWkR/65122d294f36a14ee6514ca 
b2cf6fb74/TEP 2023-08-25 Full Report.pdf 
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advanced capabilities enable PGE to harvest the grid benefits of TE load and the new smart 
grid capabilities of EV batteries and managed TE load, thereby enhancing how we will serve 
all TE load reliably, safely, and at "least cost". In addition, PGE will conduct work to inform 
how to better serve TE customers and how to incorporate both TE load and TE customer 
needs into current business practices and tools. PGE will pursue learnings from distinct, 
business, multi-family, municipal, and heavy-duty activities. PGE will look for opportunities to 
acquire TE load management through traditional tools like rate design and tariffs such as 
line extension allowances. 

8.5.2.1.3 MANAGE TE LOAD 

PGE seeks to effectively manage TE load, enabling and scaling managed charging with 
vehicle telematics and delivering flexible load and Virtual Power Plant (VPP) MWs. 

PGE will structure TE rates and tariffs to incent "grid-friendly" behaviors, developing 
rates that motivate charging behavior, support grid health, load siting investment (e.g ., 
make-ready), and meet policy requirements. 

The following icons (Figure 25) represent the central elements of PGE 2023 TE Plan 
Strategy. PGE created these icons to visually connect activity to the 2023 TE Plan Strategy. 

Figure 25. Central elements of TE strategy 
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Each of the following intersecting components are part of each of the activities outlined 
within PG E's 2023 TE Plan. The consistence of these cross-cutting activities is a further 
reflection of the strategy outlined above. These activities include but are not limited to: 

• Collect data - Particularly load profile data, which informs how to manage TE loads 
and develop long-term, sustainable, traditional utility structures to incorporate how 
we serve TE loads into our rates and tariffs. 

• Continue to collect market experience - To meet the needs of this evolving market 
PGE must be a market participant, whether as a provider of electricity or other TE 
specific services. Though adoption is accelerating, additional use cases and needs 
may yet be identified. 

• Cultivate partnerships - PGE will continue to cultivate partnerships with private 
market entities, municipalities, non-profits, community-based organizations, and 
state, regional and federal entities to solve challenges, address barriers, provide 
solutions and meet customer needs. 

• Meet current demands to inform how to evolve service - PG E's 2023 TE Plan 
attempts to meet current demand in the program areas while carefully managing 
spending and market presence. The focus of these activities is to collect information 
to shape a sustainable long- term approach to TE load. 

• Inform planning activities - Data is a foundational element in planning but market 
presence and market activity will also inform our planning activities. Our market 
presence, customer engagement and site development work will inform PG E's 
planning activities. 

• Learn how best to meet the needs of underserved communities -Underserved 
community TE needs may be unique and may outline a different role for PGE. 
Therefore, the TE Plan activities are structured to both serve the current need while 
informing how to meet evolving or emerging needs. 

8.5.2.2 Transportation electrification forecast 

PG E's investments in customer energy efficiency over the past several decades will enable us 
to make initial investments in transportation electrification without significant impacts on our 
distribution system. TE will, however, have a growing overall impact on energy and capacity 
needs. PGE must continue to make investments into our system so that our service-level 
transformers, feeders, substation transformers, and substations will have enough capacity to 
provide EV drivers access to charging service throughout our service area. 

This section introduces the expected distribution system impacts arising from TE for which 
PGE will need to plan. This section is not intended to present a thorough distribution 
planning exercise for EVs. Instead, we provide indicative examples of how various types of 
EVs can impact the distribution system, and strategies to efficiently manage the grid in light 
of these impacts. 

For example, PGE did not conduct power flow analyses to determine EV hosting capacity or 
estimate locational value. Such analyses will be done in concert with other new loads coming 
to the system through the course of routine distribution planning . 
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The TE forecast is shown in Table 32 and Figure 26. The forecast clearly indicates levels of 
load growth that require upgrades to the distribution system much in the same way a new 
residential development or manufacturing facility would require upgrades to serve new 
load. As we know from the grid needs analysis described in Section 6.1, the primary 
considerations for planning those upgrades are the size of load growth, timing and location. 

Table 32. Transportation electrification forecast 

Scenario 2023 2024 2025 2026 2027 2028 2029 2030 

High 19 36 57 87 119 158 

Ref 17 29 43 63 83 110 

Low 15 23 31 43 55 70 

Figure 26. TE load growth forecast 
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There are several drivers behind the changes between the May and August TE forecasts: 

1. In May 2024, market shares for TE fleet electrification and TE heavy-duty vehicle 
(HDV) city bus (ref, lo and hi) were kept very high. However, we have seen a 
temporary slowdown in the adoption of medium and heavy duty EVs, and we have 
reduced the market share inputs based on the actual observed trends. The reduction 
in these market shares and since HDVs contribute significantly to energy impacts so 
we see an associated reduction in the energy impacts. 

2. We have improved the vehicle fuel type categorization process that helps us 
determine the number of BEVs, plug-in hybrid electric vehicle (PHEVs) vs internal 
combustion engine (ICE) vehicles. This has resulted in the identification of a number 
of vehicles that were previously categorized as EV to actually be ICE vehicles. This re­
classification would have lowered to some extent our current TE load forecasts. 
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3. We have been working with Cadeo (vendor for AdopDER) to improve the TE forecast 
module. After the May 2024 forecast, we were able to review the results and propose 
improvements in the vehicle allocation and their mapping to load shapes. This too 
has led to reduction of battery electric vehicle (BEV) MDV/HDVs load impacts. 

We have been giving increased focus on AdopDER's TE forecast and making improvements. 
We are achieving better vehicle count forecasts progressively. There were manual 
adjustments that were previously needed which we are able to eliminate by making 
improvements to the AdopDER code and data processing steps. We are in the process of 
making further improvements in the mapping of vehicles to load shapes and also improving 
the load shapes themselves, so we expect to see some more changes next time. 

To accommodate EV adoption, we must make planful investments so that infrastructure is 
right-sized, future-proofed, and optimally located to minimize integration costs. Adoption of 
light duty EVs is less likely to trigger distribution system upgrades beyond service-level 
transformers that are typically paid for by customers. Large, spot-load additions, such as 
fleet electrification or development of charging hubs, are the types of TE-driven load growth 
that require system impact analyses from the distribution planning team. 

When EV adoption starts to reflect the forecast, the associated load will show up as a need in 
PG E's grid needs analysis and, if prioritized at that time, we will develop solutions to meet 
those needs. An example of an emerging need, a need that might require a distribution 
infrastructure investment, is described in the following section. 

8.5.2.3 Existing activity 

Table 33. 2023 - 2025 TE portfolio overview 

Programs Overview Target audience and goals 

Business and Multi­
family Make-Ready 
Solutions 

Business EV Charging 
Rebates 

Make-ready and rebate support for 
business, workplace, public and 
multi-family customers 

PGE provides technical support, and 
also installs/owns make-ready 
infrastructure 

Leverage learnings from this pilot to 
identify new approaches to meet the 
needs of underserved and multi­
family sectors 

Rebate to support customer charger 
ownership, with the final payment 
provided at year five if rate follows 
Schedule 50 pricing 

Rebate to support customer charger 
ownership, with higher rebate 
amount provided to multi-family 
sites 

Public charging at businesses 
and multi-family locations 

Charging cost parity with 
schedule 7 customers in the 
multi-family sector 

100 Level 2 (L2) ports by end 
ofyear2025 

Workplace, multi-family, fleet, 
semi-public and public 
charging locations 
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Programs Overview Target audience and goals 

Clean Fuels Program 

Fleet Partner Pilot 

Heavy Duty Charging 
Pilot 

Portfolio Support 

Portfolio of programs funded 
through DEO's Clean Fuels Program 
credits based on residential EV 
ownership, managed by PGE 

Programs include grants and 
infrastructure (Drive Change Fund 
and Electric School Bus grants), 
education and outreach activities, 
and emerging technology 

PGE and stakeholders created this 
portfolio approach in 2021 

Pair fleet advisory services with 
turnkey design and construction of 
make-ready for L2 and DCFC 

10-year usage commitment 

Provides insight and visibility into 
fleet charging plans and locations 

Research managed charging 
strategies for fleet customers 
beyond current time of day pricing 

Install heavy-duty charging paired 
with solar and battery deployment to 
learn grid management with all 
technologies combined 

Coordinated site development 

Co-siting of storage and local 
generation where feasible 

Distribution upgrade insights 

West Coast Clean Transit Corridor 
(WCCTC) coordination 

Funding to support TE-related 
program activities at the portfolio 
level 

Grant-writing partnerships to utilize 
federal and state grant dollars to 
minimize rate payer impact 

Funding to expand load forecasting 
capabilities, data options, and 
modeling 

~500 L2 port rebates, 250 L2 
installation rebates, and 20 
DCFC ports 

Programs and grants must 
electrify transportation in 
Oregon and support 
residential customers, with a 
focus on underserved 
communities 

Larger fleet customers 

533 L2 and 110 DCFC make­
ready ports by end of year 
2025 

13.2 MW of load capacity by 
2028 

Medium- to heavy-duty 
charging users 

Two sites of medium- to heavy­
duty charging 

Where feasible, sites must 
have solar and battery installed 
to manage the charging load 

All TE programs and customer 
classes 
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Programs Overview Target audience and goals 

Public Charging -
Electric Ave 

Public Charging -
Municipal Charging 
Collaboration 

Residential Smart 
Charging Pilot 

8.5.2.4 New activity 

2022 funding for statewide 
campaign support 

Public charging pilot supporting six 
Electric Avenue sites across PG E's 
service area 

Support equitable transition to 
electric vehicles through utilizing 
schedule 50 rate, which is 
comparable to residential home 
charging costs 

Explore on-peak price signals to 
manage public charging load and 
minimize grid impact 

Pole charging and curbside charging 
installations to support equitable 
charging transition for underserved 
communities 

Build upon the success of the pole 
charging demonstration to support 
equitable neighborhood charging 

Utilize schedule 50, which is 
comparable to residential home 
charging costs 

Underserved community partnership 

A charger or telematics rebate to 
support residential customers' 
transition to electric vehicles, whilst 
minimizing impact to the electric 
grid 

Create equitable path for installation 
of chargers if panel upgrades are 
required 

Extend pilot enrollment through 
2025 to incorporate learnings from 
Smart Grid Test Bed demonstrations 
into future program design 

Underserved residential 
customers 

Improve uptime to 90%+ for 
six Electric Avenue charging 
locations 

Underserved residential 
customers 

180 pole chargers + 160 
make-ready curbside by end of 
year2025 

Residential single-family EV 
owners 

Scale enrollments from -2,200 
as of EOY 2022 to + 7,000 by 
EOY 2025 

2.6 MW managed charging by 
EOY 2025 

The following activities were newly approved with the 2023-2025 TEP and are described in 
Table 33: 

• Public Charging - Municipal Charging Collaboration 
• Business and Multi-family Make-ready Solutions 
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8.5.2.5 Budget high level 

Table 34. Program operating and capital expenditures, 2023-2025 

PROGRAMS 2023 2024 2025 2023•2025 
TOTAL 

Business and Multi-family 
$210,100 $1,085,452 $1,251,578 $2,547,130 

Make-ready Solutions 

Business EV Charging 
$460,000 $2,328,728 $2,788,728 

Rebates 

Clean Fuels Program $11,758,817 $13,714,381 $17,856,449 $43,329,647 

EV Ready Affordable 
$1,000,000 $1,000,000 

Housing Grants 

Fleet Partner Pilot $5,258,760 $6,415,740 $6,442,773 $18,117,273 

Heavy Duty Charging Pilot $1,997,290 $1,186,441 $436,723 $3,620,453 

Portfolio Support $1,811,500 $387,500 $287,500 $2,486,500 

Public Charging - Municipal 
Charging Collaboration $4,927,903 $2,941,812 $7,779,689 $15,649,404 
and Electric Ave 

Residential Smart EV 
$2,417,000 $1,945,313 $2,130,409 $6,492,722 

Charging Pilot 

GRAND TOTAL $29,841,370 $30,005,365 $36,185,121 $96,031,856 

8.5.3 Wildfire mitigation 

8.5.3.1 OveNiew 

PGE designed the Wildfire Mitigation Plan (WMP) to provide strategic direction for the 
programs and activities that seek to mitigate the potential for PGE equipment, facilities, or 
activities to become wildfire ignition sources.84 The WMP incorporates 'lessons learned' 
from the 2023 fire season and describes PG E's wildfire preparedness and response activities 
for 2024. 

The success of the Program relies on the active participation of a broad spectrum of internal 
and external stakeholders with the coordination of PG E's Wildfire Mitigation organization. 
The Program is informed by PG E's wildfire risk mitigation assessment (WRMA) and Value 
Spend Efficiency (VSE) calculations. PGE uses these calculations to develop and guide 
Program activities and wildfire mitigation investments. 

84 2024 Wildfire Mitigation Plan. Available at: 
https://assets.ctfassets. net/ 416ywc1 laq md/5Fg5ArDStzdqKN leC5e6IV / 6fbe9201 a693e4bea42721 dd 
c9d665a5/WMP final-2024.pdf 
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PGE reviews its fire season operations and wildfire mitigation preparedness and response 
actions annually and updates the WMP as needed. The issues PGE seeks to address with the 
WMP are dynamic, and the increasing risks of wildfire have been and will continue to be 
hard to predict. Oregon has been subject to unprecedentedly fierce heat and ice storms, 
increases in dead fuels, population growth (with accompanied extension of electric service) 
into the wild land urban interface, and hard to predict local weather conditions that can 
accelerate the speed and spread of fire, and amplify the destruction of property and critical 
services. 

Global climate change continues to alter the Pacific Northwest's climate in ways that are 
difficult to model and predict. This reality will drive continuous evaluation and modification 
of PG E's WMP for the foreseeable future. 

PG E's primary wildfire risk mitigation objective is to reduce the risk of ignition from PGE 
assets while limiting the impacts of specific mitigation activities, such as PSPS events, to 
customers. The Program can be broken down into four risk mitigation approaches and 
associated objectives: 

• PSPS: Temporarily turn off power during extreme weather conditions to reduce 
wildfire risk. 

• Operational Practices: Implement operational system settings, including protection 
systems (e.g., reclosers), line and vegetation maintenance, and use a risk-informed 
protection strategy to reduce the risk of ignitions. 

• Situational Awareness: Improve PGE's wildfire-related risk management and 
situational awareness capabilities. 

• System Hardening: Implement a systematic, risk-informed approach to identify and 
prioritize system hardening and resiliency measures to reduce the likelihood of 
ignitions caused by utility assets and protect PGE assets from damage. 

PGE has delivered and continues to find cost-effective ways to maximize wildfire risk 
reduction by applying risk assessment modeling to guide mitigation strategies. This work 
aims to deliver the highest risk reduction per dollar spent on mitigation. 

PGE WRMA methodologies include multiple statistical models that use a variety of data 
sources to identify the areas of highest wildfire risk within PG E's service area to: 

• Identify and refine the boundaries of the high-rise fire zones (HFRZ) within the PGE 
service area. 

• Quantify the likelihood that individual PGE assets could contribute to the ignition of 
large wildfires(> 100 hectares for fires in timber; >400 hectares for grass or 
rangeland) and map their location. 

• Apply a consequences model to determine where a potential wildfire ignition would 
be most significant. 

These methods enable PGE to identify the highest-risk areas within its service area and 
prioritize wildfire mitigation actions. In addition, PGE evaluates wildfire risk across PGE 
transmission and generation assets outside our service area. Assessment results allow PGE 
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to evaluate susceptibility to the natural and human factors that could contribute to electric 
asset-caused wildfire ignitions and provide data-driven guidance for PGE's Program. 

8.5.3.2 Wildfire risk informed decision-making 

Climate change will continue to increase wildfire threats, requiring continual adaptation of 
asset management and other routine business practices. This challenging reality and PG E's 
responsibility to maintain reliable electric service require a careful balance between often­
competing interests and system requirements. As the complexity of this analysis increases 
with each passing year, the industry's best practice of risk-informed decision-making 
(selecting mitigation projects based on estimated risk reduction value) continues to guide 
PGE. 

In advancing the risk-informed decision-making process, PGE has developed and is 
evaluating a new method to measure risk. Value Spend Efficiency (VSE) builds off the Risk 
Spend Efficiency (RSE) concept shared in the 2023 WMP, in which pre-and post-mitigation 
risk is measured in a quantifiable way and adjusted for qualitative impacts not easily 
measured in dollars. An example of this is the impact of wildfires on watersheds/drinking 
water-a critical consequence to understand and factor into decision-making, but not 
accounted for in the classical RSE equation. 

PGE considers risk, lifecycle costs, and performance in a single process to guide 
understanding and estimate the effectiveness of mitigation measures. PGE works to 
continuously apply RSENSE concepts in assessing mitigation alternatives across various PGE 
programs, including PSPS, vegetation management, system hardening, capital investment, 
and operations. PGE continually improves its RSENSE assessment approach for long-term 
and real-time planning and analysis. PGE recognizes that RSE and VSE only directionally 
inform the selection of wildfire mitigation options for inclusion in the mitigation strategies 
within the HFRZ. PGE aims to achieve the highest estimated risk reduction value per dollar 
invested. 

This VSE assessment approach is flexible enough to allow PGE to adjust the analytical 
variables to account for factors such as climate change and to incorporate findings from its 
ODF, USFS, and local fire agency partnerships, as well as other critical concepts in 
mitigation, including the speed of execution. 

8.5.3.3 Expected program costs 

PGE develops an annual implementation and administrative cost budget and an 
administrative cost and forecasted capital budgets for the Program. 

Table 35. PGE 2024-2027 Wildfire mitigation forecasted capital costs 

Cost Area ($M) 2024 2025 2026 2027 

Wildfire Mitigation 

Wildfire-Related Utility Asset 
Management 

$39.5-$44.4 $52.6-$73.7 $57.9-$73.7 $61 .1-$78.9 

$3.5-$4.8 $4.0-$4.6 $4.2-$4. 7 $4.4-$5. 7 
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Cost Area (SM) 2024 2025 2026 2027 

WMP Total Range $43.0-$49.2 $56.6-$78.3 $62.1-$78.4 $65.5-$84.6 

Table 36. 2024 WMP activity and descriptions 

Activity Description 

Wildfire Mitigation Program 
and Compliance 

Risk Mapping & Simulation 

Grid Operations and 
Protocols 

PSPS Program 

WMP Engagement, Public 
Awareness & Education, and 
Public Safety Partner 
Coordination 
Asset Management & 
Inspections 

Vegetation Management & 
Inspections (AWRR) 

Investment O&M 

Wildfire Mitigation 

HFRZ Utility Asset 
Management 

Develop, monitor, and track compliance to PGE's WMP. 
Includes Industry Engagement and Research & 
Development. 

Activities included in PGE's WRMA, HFRZ development, 
and valuation of capital projects and O&M programs. 

Develop, implement, and monitor changes to PG E's 
Operations during fire season . Includes fire season training 
to select employees. 
Continue maturing PG E's de-energization protocols for 
public safety. Includes CRC and Customer Programs 
associated with supporting customers during a PSPS. 

Engage customers, communities, and public safety partners 
to educate and gather feedback on PG E's WMP. 

Ignition Prevention Inspections and corrections performed 
under PGE's Inspect-Correct methodology in HFRZ. 

AWRR annual inspections, trimming, and tree removals 
within HFRZ. 

O&M associated with prior investments in system 
hardening and situational awareness to reduce wildfire risk 
in HFRZ. 

Capital 

System hardening and situational awareness investments 
that are focused on risk reduction in HFRZ. 

Capital additions and/or replacements in HFRZ based on 
inspection results or specific programs. 

PGE will continue to refine its WRMA program in 2024 and beyond and will continue to 
forecast its wildfire mitigation capital spending needs based on the results of that analysis. 
State or Federal grant funds may augment PG E's planned programs if PGE receives an 
award. PGE is pursuing further grant funding for wildfire risk reduction and resiliency 
improvement. These programs include Federal Emergency Management Agency's Building 
Resilient Infrastructure and Communities grants and the Department of Energy's (DOE) 
Bipartisan Infrastructure Bill (BIL) with grant funding opportunities through the Grid 
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Resilience and Innovation Partnerships section. PGE also explores additional opportunities 
through the State of Oregon's formula grants under the BIL. 

8.6 Monitoring and adapting PGE's DSP 

PG E's plan is to monitor progress using a combination of traditional and newer metrics. For 
metrics around reliability, resilience and outages, we measure the overall performance of 
the distribution system in three ways: 

• System Average Interruption Duration Index (SAIDI) 

• System Average Interruption Frequency Index (SAIFI) 
• Momentary Average Interruption Event Frequency Index (MAIFle) 

For the metrics around decarbonization, community impact and environmental justice 
impact, PGE will draw from the metrics outlined in HB 2021, including the topics to be 
covered in the biennial report developed by the Community Benefits and Impact Advisory 
Group. These include: 

• Million metric tons of carbon dioxide equivalent (C02e) per year 

• Energy burden change 
• Disconnections within environmental justice communities 

Additionally, PGE will work with stakeholders and Staff to convene relevant advisory groups, 
such as the Community Benefits and Impact Advisory Group outlined in HB 2021, to set 
targets, track progress and adapt the DSP, IRP and Clean Energy Plan over time. 
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Appendix A. Compliance crosswalk 
A.1 Community engagement 

~!~ Community Engagement Plan Chapter section 

3.a 

3.b 

3.c 

3.d 

During Plan development a utility should host at least 
four stakeholder workshops prior to filing the utility's 
Plan. These workshops should be held during Plan 
development, at a stage in which stakeholder 
engagement can influence the filed Plan. The 
workshops may include in-person meetings located in 
a community, and may include presentation of the Plan 
outline, data and assumptions under consideration or 
challenges encountered, and the utility's approach to 
community engagement. During stakeholder 
workshops, a utility must invite community members to 
share their perspectives, relevant needs, challenges, 
and opportunities or novel solutions for the grid. 

To engage stakeholders and community on 
distribution system planning, a utility should leverage 
best practices, and lessons learned from engagement 
efforts from prior Plans, and other planning processes. 
A utility should also leverage ongoing community and 
stakeholder engagement processes, while maintaining 
accessible engagement forums, and integrate 
distribution system planning engagement to the full 
extent it is beneficial to do so. Ongoing processes may 
include but are not limited to Clean Energy Planning, 
and regional or local-area planning exercises. 

During preparation and implementation of a DSP, a 
utility should document community and stakeholder 
comments and feedback and utility response, 
including comments and feedback that were heard 
but not implemented. This documentation should be 
included in the utility's Plan when filed . 

A utility should maintain a Community Engagement 
Plan, as developed in the Company's prior DSP. The 
Community Engagement Plan should describe actions 
the utility will implement in order to engage 
community members and CBOs if it needs to develop 
and implement non-wire solutions to address grid 
needs, or if it needs to engage communities around 
implementing larger projects that may have a 
reasonable expectation of impacting surrounding 

Chapter 7 Empowered 
communities discusses our 
approach to public 
workshops and briefly 
describes the six workshops 
conducted for this DSP filing. 

Chapter 7 Empowered 
communities discusses our 
approach to public 
workshops and briefly 
describes the six workshops 
conducted for this DSP filing. 

Appendix C Stakeholder 
feedback provides a record 
of the questions/comments 
received during the 
development of this DSP 
along with PGE's responses. 

PGE's Community 
Engagement Plan is included 
in DSP Part 1 and informs our 
current engagement 
activities. DSP Part 1: 
https://assets.ctfassets.net/41 
6ywc1 laqmd/Ade5oN7SaTG7 
jQRTGcPzt/5 7 6380f 14d90a97 

143 of 344 I Portland General Electric - 2024 Distribution System Plan 



J& @fatJW 11J 5ik@ ii@ 

Appendix A: Compliance crosswalk 

~!~ Community Engagement Plan Chapter section 

3.d.i 

3.d.ii 

3.d.iii 

3.e 

communities. Larger projects may exclude, for 
example, regular maintenance projects, or inspection 
projects. The Community Engagement Plan should 
include the activities described below. 

Proactively engage stakeholders regarding possible 
non-wire solutions or larger projects in impacted 
communities. Engagement of the local community 
may include in-person meetings located in the 
community; presentation of the project scope, 
timeline, rationale; discussion of proposed utility 
projects and the value and risks associated with 
options; and solicitation of public comment, 
particularly to understand community needs and 
opportunities. 

Collaboratively develop and share information, for 
example datasets and metrics to guide community­
centered planning of the possible non-wire solutions 
or larger projects. 

Consider engagement of local governments and Tribal 
nations for input on possible non-wire solutions, larger 
projects, as well as on other policies intersecting 
distribution system planning. Examples of such 
policies may include micro-grids and other resiliency 
planning, or local environmental and climate plans 
such as fleet-electrification and building-electrification 
efforts. 

Utilities should aim to create a collaborative and 
accessible environment among all interested CBO 
partners, local governments, Tribal nations, and 
stakeholders. 

64699685176187f95/DSP 20 
21 Report Chapter3.pdf 

The SGTB (see Section 6.3) is 
a stakeholder-driven project 
which in part is working to 
develop a tool set that would 
inform the development of 
non-wires solutions and the 
outreach/engagement 
activities that accompany 
their implementation. 

See 3.d .i 

See 3.d.i 

PG E's DSP workshops are the 
primary activity focused on 
creating a collaborative and 
accessible environment for all 
parties. In addition, PGE 
conducted "office hours" after 
each workshop and provided 
all workshop materials 
through our DSP website. 
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A.2 Baseline data 

~!~ Current System Data Assessment Chapter section 

4.a 

4.a.i 

4.a.ii 

4.a.iii 

4.a.iv 

4.a.v 

4.a.vi 

4.b 

4.b.i 

4.b.ii 

4.b.iii 

4.b.iv 

4.c 

4.c.i 

A summary description and table of the utility's 
distribution system assets including: 

Asset classes 

Number of assets in each class 

Average age of assets in each class 

Age range of assets in each class 

Life expectancy of assets in each class 

Percentage of assets in each class at or beyond the 
end of expected life 

A discussion of distribution system monitoring and 
control capabilities including: 

Number of feeders 

Number of substations 

Monitoring and control technologies (such as SCADA, 
AMI, etc.) currently installed, and the percentage of 
substations, feeders, and other applicable equipment 
with each technology. 

A description of the monitoring and control 
capabilities (for example, percentage of system with 
each technology, resulting capacity, such as remote 
fault detection or power quality monitoring, and what 
time interval measurements are available) 

A discussion of any advanced control and 
communication systems (for example: distribution 
management systems, distributed energy resources 
management systems, demand response 
management systems, outage management systems, 
field area networks, etc.). The discussion should 
include: 

A description of system visibility and capabilities 

Appendix I Baseline data 

Appendix I Baseline data, 
Table 59 

Appendix I Baseline data, 
Table 59 

Appendix I Baseline data, 
Table 59 

Appendix I Baseline data, 
Table60 

Appendix I Baseline data, 
Table 59 

Appendix I Baseline data, 
Table 59 

Appendix I Baseline data 

Appendix I Baseline data 

Appendix I Baseline data 

Appendix I Baseline data, 
Distribution system 
monitoring and control 
capabilities 

Appendix I Baseline data, 
Distribution system 
monitoring and control 
capabilities 

Appendix I Baseline data, 
Distribution system 
advanced control and 
communication capabilities 

Appendix I Baseline data, 
Distribution system 
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~!~ Current System Data Assessment Chapter section 

4.c.ii 

4.c.iii 

4.d 

4.e 

4.e.i 

4.e.i.1 

4.e.i.2 

4.e.i.3 

4.e.i.4 

4.e.ii 

4.f 

The percentage of system reached with each 
capability, the percentage of customers reached with 
each capability 

Any utility programs utilizing each capability 

Historical distribution system spending for the past 
five years, in categories that reflect Company project 
management and financial management practices 
and have been shared with Staff prior to filing. 

Net Metering and Small Generator information: 

Total existing net metering facilities and small 
generator facilities interconnected to the distribution 
grid (or to the transmission system, as appropriate for 
small generator facilities) at time of filing, by feeder. 

The total number of net metering facilities by 
resource type. 

The total estimated rated generating capacity of net 
metering facilities by resource type. 

The total number of small generator facilities by 
resource type. 

The total nameplate capacity of small generator 
facilities by resource type. 

The total number and nameplate capacity of queued 
net metering facilities and small generator facilities at 
time of filing, by feeder, broken down by resource 
type. 

Plans should include the utility's most recently filed 
Annual Reliability Report as an appendix to the Plan. 
Any descriptions of reliability challenges and 

advanced control and 
communication capabilities 

Appendix I Baseline data, 
Distribution system 
advanced control and 
communication capabilities 

Appendix I Baseline data, 
Distribution system 
advanced control and 
communication capabilities 

Appendix I Baseline data, 
Historical distribution 
system capital investments, 
Table68 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix I Baseline data, 
Net metering and 
distributed generation 

Appendix H Annual 
reliability report 
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~!~ Current System Data Assessment Chapter section 

4.g 

4.g.i 

opportunities in the Distribution System Plan should 
cross-reference underlying data and information 
contained in the Annual Reliability Report, or other 
properly cited, publicly available data source. 

Plans should include high-level summary data on 
electric vehicles (EV) and EV charging, or link to such 
data if it is provided through other utility planning 
practices or publicly available sources. If not provided 
through other utility planning practices or publicly 
available sources, the data should include: 

Total number of EVs of various sizes served by the 
utility's system at time of filing 

Appendix I Baseline data, 
Electric vehicle {EV) data 
and EV charging data 

Appendix I Baseline data, 
Electric vehicle {EV) data 

4.g.ii Number of EVs added to the utility's system in each of Appendix I Baseline data, 

4.g.iii 

4.g.iv 

4.g.v 

4.g.vi 

4.h 

4.h.i 

4.h.ii 

4.ii.1 

the last five years Electric vehicle {EV) data 

Total number of charging stations on the utility's 
system, broken down by type, ownership, and feeder 

Total number of charging stations added to the 
utility's system in each of the last five years, broken 
down by type 

Data on the availability and usage patterns of 
charging stations 

Summary data of other transportation electrification 
infrastructure, if applicable 

Plans should include high-level summary data on 
demand response/flexible load pilot and/or program 
performance metrics for the past five years, or link to 
such data if it is provided through other utility 
planning practices. If not provided through other 
utility planning practices, the data should include: 

Number of customers participating by residential and 
business customer class, and combined total 

By winter and summer demand response season: 

Maximum available capacity of DR by residential and 
business customer class, and combined total 

Appendix I Baseline data, 
EV charging data 

Appendix I Baseline data, 
EV charging data 

Appendix I Baseline data, 
EV charging data 

Appendix I Baseline data, 
Other TE infrastructure 

Appendix I Baseline data, 
Demand response 

Appendix I Baseline data, 
Demand response, Table 76 

Appendix I Baseline data, 
Demand response, Table 77 
and Table 78 

Appendix I Baseline data, 
Demand response, Table 77 
and Table 78 
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~!~ Current System Data Assessment Chapter section 

4.ii.2 

4.ii.3 

4.i 

Season system peak 

Available capacity of DR, expressed as a percentage 
of the season system peak 

Data and information assembled for the Current 
System Data and Assessment requirement should be 
submitted to the Commission in electronic format and 
without protective order. Utilities may take necessary 
action to protect confidential or sensitive information 
that is sought in this electronic submission, such as 
anonymizing customer data or critical infrastructure. 

A.3 Forecast 

Appendix I Baseline data, 
Demand response, Table 77 
and Table 78 

Appendix I Baseline data, 
Demand response, Table 77 
and Table 78 

The baseline data is available 
on PGE's website at: https:// 
content-pre-p l-dot-gcp-csweb­
dev-d78c.appspot.com/ dsp­
baseline-data 

DSP Forecasting of Load Growth, DER Adoption, and Ch . 
di Ev Ad . apter section 

g n option 

5.a 

5.a.i 

5.a.ii 

5.a.iii 

5.a.iv 

Forecast of load growth to a granularity of, at a 
minimum, the substation level, including discussion 
of: 

Forecasting method and tools used to develop the 
forecast 

Forecasting time horizon(s) 

Data sources used to inform the forecast (sources 
and vintage should be clearly identified in DSP 
filings) 

The load forecast should include data, inputs, and 
assumptions from the Company's most recent 
IRP/CEP, or from the most current and accurate 
sources at the time. Sources should be consistent 
with those used in other Company planning practices 
at the time. Examples include but are not limited to: 

5.a.iv.1 System modeled scenarios decomposed to the 
distribution system 

5.a.iv.2 Discussion of how IRP/CEP forecasting is 
decomposed to, and reconciled with, geographic 
areas of the distribution system, and identification of 

Appendix G. Forecast 
results and AdopDER 

Appendix G. Forecast 
results and AdopDER 

Appendix G. Forecast 
results and AdopDER 

Appendix G. Forecast 
results and AdopDER, and 
Table52 

Appendix G. Forecast 
results and AdopDER, and 
Table 52 

Appendix G. Forecast 
results and AdopDER 

The IRP/CEP forecast is not 
decomposed to the 
distribution system. Rather, 
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DSP Forecasting of Load Growth, DER Adoption, and Ch . 
di Ev Ad . apter section 

g n option 

5.b 

5.b.i 

5.b.ii 

5.b.iii 

5.b.iv 

those specific geographic areas. Examples of such 
areas may include transitional planning areas. 

Forecast of DER adoption and EV adoption to a 
granularity of, at a minimum, the substation level, 
including discussion of: 

Forecasting method and tools used to develop the 
forecast 

Forecasting time horizon(s) 

Data sources used to inform the forecast (sources 
and vintage should be clearly identified in DSP 
filings) 

The forecast should include high/medium/low 
scenarios for both DER adoption and EV adoption 

A.4 Grid needs identification 

forecasting is performed at 
the Bus-bar level and 
aggregated up to the 
substation and system level. 

Appendix G. Forecast 
results and AdopDER, Table 
53, Table 54, Table 55, 
Table 56, and Table 57 

Section 3.1 DER forecasting 
model 

Section 3.1 DER forecasting 
model 

Appendix G. Overview of 
AdopDER and Integration 
within Planning Processes 

Appendix G. Forecast 
results and AdopDER, Table 
53, Table 54, Table 55, 
Table 56, and Table 57 

~!~ Grid Needs Identification Chapter section 

6.a 

6.a.i 

6.a.ii 

149 of 344 I 

Describe any currently used system assessment 
processes and practices (such as system reliability 
assessments, system asset health assessments, etc.) 
that are utilized in assessing grid adequacy and 
identifying grid needs and evaluating possible 
solutions, which may include: 

Criteria, methods, and tools used to develop the 
assessment 

Forecasting time horizon(s) 

Section 4.1 Needs analysis 
for DER integration and 
operation, Section 6.1 
Traditional grid needs 
analysis and Appendix B 
Distribution planning 
process describe PG E's 
approach to assessing the 
system's needs. 

Appendix B Distribution 
planning process describes 
PG E's criteria, methods and 
tools for assessing the 
system's needs. 

Appendix B Distribution 
planning process describes 
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~!~ Grid Needs Identification Chapter section 

6.a.iii 

6.b 

6.b.i 

6.b.ii 

6.b.iii 

150 of 344 I 

Key performance metrics 

Discuss and identify anticipated grid needs, to the 
extent such identification does not violate customer 
privacy or NERC/CIP protections, including the 
following: 

Replacement needs based on asset condition 

Grid needs to address forecasted load growth, DER 
adoption, EV adoption 

Grid needs to address customer needs such as new 
service, additional service, or service quality 

PG E's forecast horizon for 
assessing the system's needs. 

Appendix B Distribution 
planning process describe 
PGE's performance metrics. 

Section 6.1.2 Prioritized list 
of grid needs provides a list 
of grid needs identified 
through the grid needs 
analysis. Additional grid 
needs are captured in the 
Annual Reliability Report 
provided in Appendix H 
Annual reliability report 

Section 6.1.2 Prioritized list 
of grid needs provides a list 
of grid needs identified 
through the grid needs 
analysis. Additional grid 
needs are captured in the 
Annual Reliability Report 
provided in Appendix H 
Annual reliability report 

Section 6.1.2 Prioritized list 
of grid needs provides a list 
of grid needs identified 
through the grid needs 
analysis. Additional grid 
needs are captured in the 
Annual Reliability Report 
provided in Appendix H 
Annual reliability report 

Section 6.1.2 Prioritized list 
of grid needs provides a list 
of grid needs identified 
through the grid needs 
analysis. Additional grid 
needs are captured in the 
Annual Reliability Report 
provided in Appendix H 
Annual reliability report 

Portland General Electric - 2024 Distribution System Plan 



Appendix A: Compliance crosswalk 

~!~ Grid Needs Identification Chapter section 

6.b.iv Grid needs identified through other utility planning 
processes including, as relevant: 

6.b.iv.1 IRP/CEP 

6.b.iv.2 Wildfire Mitigation Plan, including but not limited to 
identified Increased risk, either in geographically 
targeted areas, or at a system-level 

6.b.iv.3 Transportation Electrification Plan 

6.b.iv.4 Geographically targeted efforts of any demand side 
programs/DER programs 

6.b.iv.5 Annual reliability reporting, and any related 
performance issues 

6.b.iv.6 Transmission planning 

6.b.v Timing of grid needs 

6.c Provide a summary table of each identified grid 
need, and specify the timing of each need. 

With the exception of Wildfire 
Mitigation planning, the 
planning processes identified 
in items 1-6 are represented 
in the Load and DER forecasts 
and are prioritized by the 
Distribution Planning process 
per the Ranking Matrix 
presented in Table 21. 

See 6.b.iv 

Many wildfire-related investments 
are driven by risk, rather than load 
or DER growth. The wildfire risk 
assessment process is described in 
PGE's 2024 Wildfire Mitigation 
Plan, available at: https:// 
assets.ctfassets.net/416ywcllaqmd/5Fg5 
ArDStzdqKNleC5e6IV /6fbe920 la693e4 
bea42721ddc9d665a5/ 
WMP _final-2024.pdf 

See 6.b.iv 

See 6.b.iv 

See 6.b.iv 

See 6.b.iv 

Timing of grid needs is driven 
by their priority. The grid 
needs for which solutions are 
developed are considered 
the highest priority to 
address. 

Section 6.1.2 Prioritized list 
of grid needs provides a list 
of grid needs identified 
through the grid needs 
analysis. Additional grid 
needs are captured in the 
Annual Reliability Report 
provided in Appendix H 
Annual reliability report 
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A.5 Solution identification 

~!~ Solution Identification Chapter section 

7.a 

7.b 

7.c 

7.c.i 

7.d 

152 of 344 I 

Document the process to identify the range of 
possible solutions to address grid needs. 

Identify at a project- or program-level processes or 
approaches to employing no or low-incremental cost 
options to resolve a grid need without capital 
projects (examples may include rebalancing 
distribution loading through switching and phase 
balancing, or other actions). 

Assess each identified grid need for possible 
traditional solutions, alternative solutions, and for 
low-cost solutions. 

Document possible solutions in Near-term Action 
Plan investment/expenditure summaries (Guideline 
8bv) 

If a utility has grid needs that could reasonably be 
considered candidates for non- wires solutions, 
develop at least two non-wires solutions pilot 
concept proposals (concept proposals). If no 
candidates are identified, a utility should describe 
the investments needed to enable non-wires 
solutions in its service area. 

Section 4.2.1 How do we 
identify solutions? and 
Section 6.2 Traditional 
solution identification 
describe PGE's approach to 
identifying solutions to 
address grid needs. 

Chapter 1 Distribution 
system vision discusses 
PG E's focus on reducing the 
cost to operate the system 
through orchestration of 
DERs. PGE's development of 
traditional solutions follow a 
least cost approach. 

PGE's grid modernization 
solutions (Section 4.2) are 
focused on developing the 
capabilities to pursue 
alternative solutions. PG E's 
development of traditional 
solutions (Section 6.2) follow 
a least cost approach. PG E's 
progress toward non-wires 
solutions is discussed in 
Section 6.3 Non-wires 
solution identification and 
development. 

Investment summaries are 
provided in Appendix E 
Description of solutions to 
address grid needs. 

PG E's progress toward non­
wires solutions (NWS) is 
discussed in Section 6.3 
Non-wires solution 
identification and 
development. Section 6.3.1 
Flexible Feeder Project 
(SALMON: SmartGrid 
Advanced Load 
Management & Optimized 
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DSP S I • Id ·t· . Ch • gdln o ut1on ent1 1cat1on apter section 

7.d.i 

7.d.ii 

7.d.iii 

In these concept proposals non-wire solutions would 
be used in the place of traditional infrastructure. The 
purpose of these concept proposals is to gain 
experience and insight into the evaluation of non­
wire solutions to address priority issues such as the 
need for new capacity to serve local load growth, or 
power quality improvements in underserved 
communities. 

In its concept proposals, a utility should discuss the 
grid need(s) addressed, various alternative solutions 
considered, and provide detailed accounting of the 
relative costs and benefits of the chosen and 
alternative solutions. The concept proposals should 
be reasonable and meet the Guidelines, even if the 
individual proposal may not be cost-effective. 
Should a utility elect to pursue implementation of a 
concept proposal the utility may propose regulatory 
investment and cost recovery treatment of 
implementation costs. 

Concept proposals should utilize the utility's 
Community Engagement Plan and address: 

7.d.iii.1 Community interest in clean energy planning and 
projects 

7.d.iii.2 Community energy needs and desires 

7.d.iii.3 Community barriers to clean energy needs, desires, 
and opportunities 

Neighborhood) provides 
insight into how we are 
gaining experience with NWS. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 
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DSP S I • Id ·t· . Ch • gdln o ut1on ent1 1cat1on apter section 

7.d.iii.4 Energy burden within the community 

7.d.iii.5 Community demographics 

7.d.iii.6 

7.d.iv 

Any carbon reductions resulting from implementing 
a non-wires solution rather than providing electricity 
from the grid's incumbent generation mix. 

The concept proposal should include a process in 
which the utility works with stakeholders to set equity 
goals, as appropriate for the need. 

A.6 Near-term action plan 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

PG E's next concept proposal 
will follow from the lessons 
learned and capabilities 
developed through the 
SALMON project. 

~!~ Near-term Action Plan Chapter section 

a.a 

8.b 

8.b.i 

Prioritized list of the utility's proposed solutions 
(investments/expenditures) over the next five years to 
address identified grid needs. 

A summary of each planned investment/expenditure 
estimated to cost more than $2 million. Each summary 
should be roughly one page in length and should 
include the content listed below. A utility should use 
best efforts to include the content listed below and if 

Appendix E Description of 
solutions to address grid 
needs, provides the 
prioritized list (the capital 
portfolio) of T&D and Grid 
Modernization projects. 

Appendix E Description of 
solutions to address grid 
needs provides the project 
summaries for T&D and Grid 
Modernization investments> 

omitting content, provide an explanation of why it was $2 M. 
not included. 

Project narrative including benefits of the project, the 
asset classes and unit counts of proposed solution, 
and as available, foundational assumptions and key 

Appendix E Description of 
solutions to address grid 
needs provides the project 
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~!~ Near-term Action Plan Chapter section 

8.b.ii 

barriers or constraints (for example financial, technical, 
organizational) and mitigation plans. The narrative 
should identify the grid need(s) addressed by the 
project, and if the project was prompted by a 
standard, company policy, or other requirement. 

Estimated timeframe 

8.b.iii Estimated project cost/expenditure amount, and as 
applicable, estimated ongoing or maintenance costs 
beyond normal inspection (for example lease line 
costs or software maintenance costs) 

8.b.iv 

8.b.v 

Description of the criteria and methods the utility used 
to prioritize the investment/expenditure in Guideline 
8a, including consideration of if, and how the 
investment/expenditure advances State policies and 
goals and PUC objectives, including but not limited to : 
- Reliability 
- Safety and security 
- Customer benefits and promoting inclusion of 
underserved populations 
- Optimized operation of the system 
- Efficient integration of DERs 
When possible, the description should include 
quantification of the improvement in the goal and 
should demonstrate improvement by using cited, 
publicly available data, for example a utility's Annual 
Reliability Report. Should a planned 
investment/expenditure advance a goal not included 
above, a utility should explain the rationale for the 
investment/expenditure, and when possible, include 
quantitative outcomes. 

Description of alternative solutions considered (for 
example, traditional utility solutions, low-cost 
solutions, and if applicable any non-wires solutions the 
utility may have considered) including, where 
available, the proposed asset classes and unit counts, 

summaries for T&D and Grid 
Modernization investments> 
$2 M. 

Appendix E Description of 
solutions to address grid 
needs provides the project 
summaries for T&D and Grid 
Modernization investments> 
$2 M. 

Appendix E Description of 
solutions to address grid 
needs provides the project 
summaries for T&D and Grid 
Modernization investments> 
$2 M. 

Sections 4.2 and 6.2 
describe the process for 
identifying and prioritizing 
Grid Modernization and T&D 
investments respectively. 
Appendix E identifies the 
primary driver/category for 
the project and those 
drivers/categories are 
described in Figure 60. 

Appendix E Description of 
solutions to address grid 
needs provides the project 
summaries for T&D and Grid 
Modernization investments> 
$2 M. 
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~!~ Near-term Action Plan Chapter section 

and estimated project cost/expenditure amount for 
each alternative. 

8.b.vi Description of if, and how the investment/expenditure 
is coordinated with the utility's other planning 
processes (such as the most recent IRP/CEP, Wildfire 
Mitigation Plan, Transportation Electrification (TE) 
Plan, and DR/Flexible Load Plan) 

8.b.vii Description of if, and how the proposed 
investment/expenditure interacts with non-distribution 
asset strategies (for example, transmission strategies), 
whether alternatives to distribution investment were 
considered, and if made, what impact does the 
proposed investment/expenditure have on other 
network assets. 

8.c Projected spending: Provide a table of the projected 
cost to implement the Action Plan. The table should 
present costs on an annual basis for each year of the 
Action Plan and break costs into the same spending 
categories used for historical distribution system 
spending (Guideline 4d). Provide a description of 
anticipated requests for cost recovery . 

A. 7 Long-term plan 

See Appendix J Capital 
planning process for a 
discussion of how PGE 
coordinates investments 
across planning activities. 

Appendix E Description of 
solutions to address grid 
needs provides the project 
summaries for T&D and Grid 
Modernization investments> 
$2 M. 

Chapter 8 Action Plan (2-4 
yrs) provides a summary of 
the Action Plan. Table 25 
and Table 26 summarize the 
T&D and Grid Modernization 
investments respectively. 

~!~ Long-term Distribution System Plan (LTP) Chapter section 

9.a 

9.b 

The utility's vision for the distribution system for the 
next 10 years, and a discussion of if, and how, it aligns 
with State policies and goals and PUC objectives, 
including but not limited to : 
- Reliability 
- Safety and security 
- Customer benefits and promoting inclusion of 
underserved populations 
- Optimized operation of the system 
- Efficient integration of DERs 

Prioritized list of investments/expenditures the utility 
expects to make in years 6 through 10 in order to 
advance the 10-year vision . 

Chapter 1 Distribution 
system vision and Chapter 2 
Distribution system strategy 
outline PG E's vision for the 
distribution system. 

Appendix F Grid 
modernization long-term 
plan and workstreams 
provides a description of the 
types of investments that will 
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~!~ Long-term Distribution System Plan (LTP) Chapter section 

9.c 

9.c.i 

A summary of each planned investment/expenditure 
which should be no more than one page in length, 
and include the following, as available: 

Project narrative including benefits of the project, and 
as available, foundational assumptions and key 
barriers or constraints (for example financial , technical, 
organizational, and mitigation plans). 

9.c.ii Estimated timeframe 

9.c.iii Estimated project cost/expenditure amount 

9.c.iv Description of any rationale, criteria, or methods the 
utility used to prioritize the investment/expenditure in 
Guideline 96, including consideration of if, and how 
the investment/expenditure advances 
policies/goals/objectives identified in Guideline 9a, 
and consideration of any connections to, and impacts 
on, Near- term Action Plan projects. 

9.c.v Description of if, and how the investment/expenditure 
fits with the utility's other planning processes (such as 
the most recent IRP/CEP, Transmission, Wildfire 
Mitigation Plan, TE Plan, and DR/Flexible Load Plan). 

be needed to achieve our 
vision. 

Appendix F Grid 
modernization long-term 
plan and workstreams 
provides a description of the 
types of investments that will 
be needed to achieve our 
vision. 

Appendix F Grid 
modernization long-term 
plan and workstreams 
provides a description of the 
types of investments that will 
be needed to achieve our 
vision . 

Appendix F Grid 
modernization long-term 
plan and workstreams 
provides a description of the 
types of investments, 
accompanied by high-level 
road maps, that will be 
needed to achieve our vision. 

PGE has made best efforts to 
describe the long-term plan. 
Development of this detail in 
the long-term plan currently is 
not a PGE practice. 

PGE has made best efforts to 
describe the long-term plan. 
Development of this detail in 
the long-term plan currently is 
not a PGE practice. 

PGE has made best efforts to 
describe the long-term plan. 
Development of this detail in 
the long-term plan currently is 
not a PGE practice. 
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Appendix B. Distribution planning process 
B.1 Introduction 

Distribution system planning is the process of analyzing the electric distribution system to 
assess whether it is capable of serving existing and future power demand (sometimes called 
load) under normal conditions and when unanticipated issues arise (sometimes called 
contingencies), like equipment failure. This process allows us to provide reliable, safe and 
resilient energy to PG E's customers at a fair and reasonable cost. 

Historically, PGE distribution system planners were primarily concerned about managing 
current and future power demand because power flowed in one direction; from the place it 
was created or generated to homes and businesses.85 This has changed as technologies, 
policies, and our capabilities continue to evolve. The grid has become more complex, which 
means PGE has to plan for more situations and predict new, possible scenarios for operating 
and maintaining the distribution system. 

When conducting distribution system planning, PGE looks at how we will meet customer 
needs, improve safety, increase reliability and resiliency, meet new standards and 
requirements and reduce risk to the system and our customers. We also optimize the 
configuration of the distribution system to improve customer experiences and reliability. We 
are doing this work with detailed network models of the distribution grid using Eaton's 
power flow modeling software, CYME, that factors into most aspects of distribution system 
planning . CYME is used for the analysis of three-phase electric power networks and is 
equipped with powerful analytical options and alternative solution techniques. This model is 
our way of identifying and developing solutions for traditional grid needs on our system 
such as equipment overloads or voltage issues. 

B.2 Current distribution planning process 

A robust distribution planning process helps us make the best decisions to improve safety, 
increase reliability, meet customer needs, meet standards and requirements and reduce 
risk. PGE analyzes our distribution system on a continual basis, including analyses for 
scenarios such as new customer loads or changes in system conditions. Our distribution 
planning process has traditionally followed five major guiding principles: 

• Plan to peak- PGE plans the distribution system to serve customers even during 
extreme temperatures, at the largest power demand at a given point during a year. 

85 PG E's DSP Part 1, Figure 4. The electric grid illustrates the one-way flow of power discussed in this 
section. 
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• Plan for load capacity- PG E's target loading is less than 67 percent for feeders and 
less than 80 percent for transformers.86 This gives us flexibility and spare capacity to 
move load around on the system, when needed, to meet the needs of our customers. 

• Target system flexibility-All customers are served by switching load from one 
piece of equipment to another (at both the transformer and feeder level) during 
planned or unplanned outage events. 

• Prioritize customer load growth projects - Large housing developments, 
manufacturing facilities and industrial parks that anticipate an increased need for 
power. 

• Planning at least 10 years out - New infrastructure is built for the long-term load 
needs of an area, ensuring that the infrastructure provides adequate capacity and 
reliability for at least 10 years. 

This planning process is a cyclical process that follows a series of steps shown in Figure 27. 
The planning process considers a wide array of variables, such as equipment loading and 
asset health, so that PGE continues to provide safe and reliable power to our customers. 

86 DSP Part 2. Current distribution planning process. Plan for load capacity. Available at: 
https://downloads.ctfassets.net/416ywc1 laqmd/2Fr2nVc4FKONetiVZ8aLWM/b209013acfedf1125ceb 
7ba2940bac71/DSP Part 2 - Full report.pdf#page=26 
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Figure 27. Current distribution planning process 
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B.2.1 Capital planning process 

In the spring of each year, PGE begins the capital planning process (Appendix J Capital 
planning process) in which we identify needs on the grid, develop projects (investments) to 
address those needs and request funding for projects that need to be prioritized to support 
reliability and safety. 

PGE starts our capital planning process with the forecast of peak customer load and now the 
DER forecast (started in 2022). We conclude our planning process with the design and 
construction of prioritized and funded projects. This process can be lengthy and sometimes 
takes years. As part of our annual distribution planning process for capital planning, we 
thoroughly review existing and historical conditions, as defined in Table 37. 
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Table 37. Planning considerations 

Consideration Description 

Safety concerns 

Customer commitments 

Feeder and substation 
loading, reliability, and 
resiliency performance 

Dependencies between 
substations and feeders 

Temporary equipment use 
and system configurations 

Asset health 

Known and projected load 
growth 

Quantity and types of DERs 

Total system load forecasts 

Previous planning studies 

When equipment is obsolete or at end of life and failure is 
imminent, or equipment can no longer safely protect the 
transmission or distribution system. 

Includes signed agreements such as minimum load agreements 
(MLA) or customer-provided estimates of future load needs that we 
identify as highly likely. 

Covers historical loading and future load projections, compared to 
planning guidelines and thermal limits of substation equipment 
(reliability and resiliency performance is determined using Institute 
of Electrical Electronics Engineers IEEE standards metrics). 

Ensure that system upgrades leave room for system reconfiguration 
during planned or unplanned outages, so we can move customer 
load to other facilities when we need to take equipment out of 
service. 

Allow the removal of temporary equipment that has been installed 
as a result of an outage. 

The condition of an asset, such as a substation transformer, and 
how much longer it can be used before it is at risk of failing . 

Increased load for new residential developments or large 
commercial customers, and growth of existing 
commercial/industrial customers in specific locations. 

Review of current and projected types of DERs on the distribution 
system. 

The corporate load growth forecast applied across the entire 
service territory, as well as DER forecasts. 

May require updates to information, such as projected loading and 
large customer load additions. 

Solutions identified as part of the distribution planning process may include, but are not 
limited to, a new feeder or substation, upsizing, or "reconductoring" distribution lines for 
more capacity, or upgrading substation transformers for more capacity. While PGE has 
relied on these traditional solutions in the past, we will evolve to explore non-wires solutions 
to resolve our grid needs. We develop cost estimates and perform cost-benefit analyses to 
determine the best options based on several factors, including operational requirements, 
technical feasibility and future needs. 

Proposed projects are funded as part of an annual budgeting process. This is based on a 
portfolio-level ranking methodology that also funds other distribution investments and 
expenditures (including asset health, grid modernization, storm response and mandated 
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projects to relocate utility infrastructure in public rights-of-way when required for public 
projects like road widening). This process is described in Section 6.2.1. 

B.2.2 Planning criteria 

All distribution system equipment has thermal 
loading limits that must factor into PG E's planning 
processes. Exceeding these limits stresses the 
system, causes premature equipment failure and 
can result in customer outages. 

PG E's planning processes primarily focus on the 

The thermal loading limit is the 
maximum amount of load that 
can be served by a piece of 
equipment before risking 
equipment failure. 

substation distribution transformer and mainline feeder levels. We plan, measure and 
forecast distribution system load with the goal of serving all customer load under system 
normal (N-0) and single contingency (N-1) conditions (N-1 refers to conditions when '1' 
system component fails, for example, a feeder or transformer). Our goal is to keep electricity 
flowing to as many customers on the feeder as possible. Designing our system for adequate 
N-1 capacity allows for restoring power to all customers by reconfiguring the system using 
electrical switching when there is an outage of any single element. Planning criteria for our 
distribution feeders require associated feeder getaways, mainlines and voltage regulators 
not to exceed 67 percent of their seasonal thermal limits or 12 MVA, whichever is lower, 
under system normal, or N-0, conditions. For most standard feeders, this equates to two­
thirds normal capacity of a standard feeder mainline. Under N-1 conditions, distribution 
feeders can load up to their seasonal thermal limits. For both N-0 and N-1 conditions, the 
distribution system is planned such that voltage at the customer meter is maintained within 5 
percent of the customer's nominal service voltage, which for residential customers is 
typically 120 volts. 

Underground feeder circuits are installed in a group of plastic pipes called a duct bank that 
is strengthened with concrete when required. When multiple feeder circuits are installed 
close to each other in the duct banks they heat up more quickly than a single underground 
feeder circuit would . PGE planning engineers use software tools to determine maximum N-0 
and N-1 feeder circuit cable capacities for circuits installed in duct banks. When 
underground feeders fill existing duct banks, and there is no more room for additional duct 
banks from a substation to the distribution load, we have to construct facilities from a 
different area to serve th is load. 

In addition to examining distribution feeder demands, PGE looks at the loading levels 
compared to the capacity limits for the substation distribution transformers. A transformer 
loading limit study was performed on our system in July 2009 to determine the summer and 
winter transformer loading beyond nameplate ratings (LBNR). This study evaluated the 
transformer winding limits based on top oil temperature, hot spot temperature, and loss of 
life with derating factor considerations for individual transformers based on bushings, LTC, 
and/or auxiliary components on a case-by-case basis. The transformer load ing limit study 
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calculations used the IEEE standard for transformer loading.87 The distribution power 
transformer ratings were classified based on transformer capacity (MVA), manufacturer and 
cooling type to provide the loading capabilities that planning engineers use for transformer 
loading analysis. The IEEE standard criteria used to determine the summer and winter LBNR 
is: 

• Top-oil temperature not to exceed 110°C 
• Hottest-spot temperature not to exceed 130°C 
• Insulation loss of life not to exceed 0.0133 percent (per day) 
• Hottest-spot temperature range from 120°C to 13Q°C not to exceed four hours 

Transformer design life is determined by the longevity of all the transformer components. At 
a basic level, most substation transformers have a high voltage coil of conductor and a low 
voltage coil electrically insulated from each other and submerged in a tank of oil. 
Transformer loading generates heat; the more load transformed from one voltage to the 
other, the more heat; too much heat damages the insulation and connections inside the 
transformer. Hottest-spot temperatures refer to the places inside the transformer that have 
the greatest heat, and top-oil temperature limits refer to the maximum design limits of the 
material and components inside the transformer. The LBNR rating is the transformer thermal 
loading limit that must be maintained to avoid loss of life. Loss of life refers to the shortening 
of the equipment design life that leads to premature transformer degradation and failure. 

To maximize the service life and the ability to reliably serve customers, PG E's loading 
objective for transformers is 80 percent of the distribution power transformer's LBNR. A 
robust distribution system keeps substation transformer utilization rates below 80 percent, 
with multiple restoration options in the event of a substation transformer becoming 
unavailable because of an equipment failure or required maintenance and construction. 
During emergency situations, such as N-1 contingencies, distribution power transformers 
are permitted to be loaded up to 100 percent of their LBNR rating. 

All supervisory control and data acquisition (SCADA) enabled substation feeders and 
transformers are equipped with metering equipment that can measure various power 
quantities (MW, MVAR, MVA, voltage and current) and these meters are polled by grid 
management systems (EMS and ADMS) every 10 seconds. These 10-second sample values 
are archived in a historian (Pl System) which allows us to refer to historical peak demands for 
system planning needs. For non-SCADA stations, the feeders are equipped with meters, and 
they are polled hourly for interval data and demand values are then archived in the historian 
(Pl system). Transformer loading in non-SCADA stations can be obtained by aggregating 
corresponding feeder loads. 

Each transformer's peak in a multi-transformer substation is typically non-coincident, which 
means the transformers can each individually experience peak load at different times, and 
potentially on different days. This is because each transformer serves multiple feeder 

87 IEEE Guide for Loading Mineral-Oil-Immersed Transformers - Corrigendum 1," in IEEE Std CS?.91-
1995/Cor 1-2002, vol., no., pp.1-16, 12 June 2003, doi: 10.1109/IEEESTD.2003.94283 
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circuits, and each circuit serves different loads. Substation transformer peak load is 
proportional to, but usually less than, the sum of the feeder circuit peak loads served from 
that substation transformer, because typically the feeders also experience peak load at 
differing times. Using PG E's planning criteria, planning engineers evaluate the distribution 
system, assess transformer and feeder loading, and identify risks for normal and contingency 
operation of the system. 

B.2.3 Feeder and substation design 

Distribution feeders for standard service to customers are designed as radial circuits (Figure 
28). Therefore, the failure of any single critical element of the feeder causes a customer 
outage. PGE constructs ties between different feeders so that we can switch load from one 
feeder to another in the event of an outage. The distribution system is planned with enough 
capacity to minimize the number of switching operations that are required to restore power 
to customers after a single outage event. In the past few years, we have automated some of 
these feeder ties through distribution automation, which automatically moves the load from 
one feeder to another if there is an outage. This is an essential component of our grid 
modernization efforts and can reduce outage frequency and duration. 

Figure 28. Typical radial distribution system one-line schematic 
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PGE plans and constructs distribution substations with a physical footprint sized for the 
ultimate substation design. This is based on anticipated load but can occasionally be limited 
by factors such as geography and available land (as seen in Figure 29, where the changes in 
the fence line required us to make the substation a polygon instead of the typical rectangle 
shape). Many substations are planned for a maximum ultimate design capacity of three 
transformers at the same distribution voltage, however, geography and land constraints for 
substations can limit capacity to two transformers, like the substation in Figure 29. This 
maximum size balances substation and feeder costs with customer service, customer load 

165 of 344 I Portland General Electric - 2024 Distribution System Plan 



8& §fatJJ) 1 iJ §Jk@ IJJ 

Appendix B: Distribution planning process 

density and reliability considerations. Some substations serve very large industrial loads and 
require more than three transformers to provide enough power. 

Figure 29. Distribution substation 

Planning includes cost, reliability and customer service considerations. Cost considerations 
include the transmission, sub-transmission, and distribution capital investment in the lines, 
land cost and space to accommodate growth. Customer service and reliability implications 
include line length and route, integration with the existing system, access and security. Over 
time, transformers and feeders are incrementally added within the established footprint until 
the substation is bu ilt to ultimate design capacity. Higher levels of DER will affect substation 
capacity, system protection and voltage regulation. Sometimes a large development will 
require the addition of a new substation because the area substations do not have enough 
capacity to serve the new development. 

To best serve customers with reliable power, distribution feeders are sized to carry existing 
and planned customer load. PGE's distribution system is designed to serve existing 
customer loads with adequate reserved capacity to pick up load in the event of a failure. The 
maximum design ampacity on our standard feeders is 900 amps. Some distribution feeders 
are sized larger to serve large industrial load and minimize the amount of infrastructure in a 
constrained space. 

A substation's size is limited not only by the physical space inside the fence, but also by the 
number of feeder circuits that can be physically routed to the surrounding area's loads. 
Overhead feeder construction is the most cost effective and standard overhead construction 
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is one feeder circuit on a pole line. For more feeder density, two overhead feeder circuits 
per pole line can be constructed when conditions allow it. Underground feeder construction 
has a higher cost than overhead construction but is often mandated by the local jurisdiction, 
especially in urban areas. For this reason, underground feeder construction is becoming 
more common than overhead feeder construction for new feeders. Thermal limits of 
underground feeder cable require spacing between multiple feeder circuit main line cables. 
Thermal limits for primary distribution lines are defined in Table 38 and Table 39. 

Table 38. 13 kV Overhead feeder thermal limits 

Conductor Winter (MVA) Summer (MVA) 

795 kcmi188 ACSR89 27.9 18.9 

795 kcmil AAC90 27.1 17.8 

556 kcmil ACSR 22.3 14.7 

556 kcmil AAC 21 .6 14.3 

336 kcmil ACSR 16.3 10.7 

336 kcmil AAC 15.8 10.4 

4/0 AWG91 AAC 11. 7 7.8 

4/0AWGACSR 11 .1 7.3 

Table 39. 13 kV Underground feeder thermal limits 

Cable Winter (MVA) Summer (MVA) 

750 kcmil Cu92 - Dual run 

1,000 kcmil Al93 - Dual run 

750 kcmil Al - Dual run 

750 kcmil Al - Single run 

26.7 

23.3 

20 

12.2 

88 kcmil : measure of conductor size representing one thousand circular mils 
89 ACSR (aluminum conductor steel-reinforced): galvanized steel conductor or conductors 
surrounded by one or more concentric layers of 1350-grade aluminum conductors 
90 AAC (all aluminum conductor): high-purity, corrosion-resistant, concentric lay of 1350-grade 
aluminum conductors 
91 AWG (American Wire Gauge): measure of conductor size as defined by American Society for 
Testing and Materials (ASTM) standards 
92 Cu: denotes copper conductor 
93 Al : denotes aluminum conductor 
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B.3 Assessing grid adequacy and identifying needs 

Grid adequacy is assessed by determining existing system conditions, creating projections 
for future system conditions, and then determining mitigation strategies for system 
deficiencies. It requires existing system loading and performance conditions that are 
obtained from substation SCADA and metering sources, customer metering data, load 
projections from PG E's Corporate Planning team, Key Customer team, and Business 
Development team as well as directly from municipalities and customers. 

Near-term studies are performed in the one- to five-year horizon for project development, 
and long-term studies, in the five- to ten-year horizon, are used to inform strategic substation 
and distribution infrastructure placement and land acquisition for future use. An example is a 
large swath of undeveloped industrial land. Studies would be performed on the anticipated 
customer load levels on the site. The existing electrical infrastructure in the area would be 
analyzed to determine how much load could be accommodated and what additional 
infrastructure, such as substations, would be required to serve the projected load. This 
information would be used to inform decisions on proactively purchasing property for a 
future substation site. 

Existing conditions and future system conditions are evaluated by PGE's Distribution 
Planning team utilizing our engineering analysis software, CYME, to determine system 
deficiencies based on established criteria explained in the following sections. Using CYME, 
input from Distribution Operations engineers, and Distribution Planning engineers' technical 
knowledge of long-range plans for the system, multiple options to mitigate system 
deficiencies are developed. 

B.3.1 Contingency analysis 

Grid adequacy assessments are performed on worst-case system conditions. For most of 
PGE's system, this is during the summer, when system loading conditions are the highest 
and equipment and line thermal limits are at the lowest due to high temperatures. Two 
scenarios are evaluated, the system normal condition, referred to as N-0, and the system 
during a single outage, or contingency, referred to as N-1. N-0 refers to the system when all 
substation transformers and distribution feeders are in service and in their normal 
configuration. When a single substation transformer or a single distribution feeder is out of 
service, this is an N-1 condition. System loading information is obtained from Pl Historian as 
well as customer metering data. This information is entered into CYME distribution analysis 
software, which is used to determine where system operating conditions are outside 
acceptable ranges. 

PGE's system is designed to serve customers with adequate reserved capacity needed to 
allow timely restoration of service after an outage of one distribution power transformer or 
one distribution feeder (N-1 conditions). This is accomplished by limiting the peak loading 
of distribution transformers to 80 percent of capacity and limiting distribution feeders to 67 
percent of capacity. 
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B.3.2 Load limits 

Loading limits are determined by ambient temperatures and industry standards for 
obtaining expected length of service before failure. IEEE Standard C57.91 is applied for 
transformer loading.94 Insulated Cable Engineers Association (ICEA) and IEEE standards are 
applied for feeder loading.95 The system is also designed to maintain an acceptable voltage 
range, as defined by American National Standards Institute (ANSI) C84.1.96 The primary 
voltage of the system is required to stay within +/- 5 percent from nominal. 

B.3.3 System modeling 

Once existing system deficiencies, if present, are determined, system loading conditions are 
modified in the CYME model to account for projected load growth. Data is collected from 
PG E's Corporate Planning team, Key Customer Management team, Business Development 
team, Design Project Manager team, the Distribution Operations Engineering team, as well 
as local and state agencies. This data is used to predict the amount and location of load 
growth that will occur in the one- to ten-year planning horizon. Loading and voltage 
cond itions are then analyzed a second time to determine possible deficiencies that will likely 
occur during any known load ramp timeframe and five years out with potential, but not 
committed, load growth.97 We modify the CYME model for the system until all existing and 
possible future deficiencies are corrected . Increasing the size of conductors, adding 
substation transformers, or add ing new distribution feeders are examples of mod ifications to 
correct distribution system deficiencies in the CYME model. 

B.3.4 Assessing reliability and risk 

System reliability is determined by PGE's Distribution Planning team through two primary 
sources - historical outage information and existing and future system contingency analysis. 
Outage information is collected from our Outage Management System (OMS) and industry­
specified indices are calculated according to IEEE Standard 1366 and IEEE Standard 1782 
for every feeder by Asset Management Planning (AMP) team.98 

Feeders showing poor performance based on these indices are evaluated for traditional 
wired solutions as well as modern techniques like distribution automation. In the future, non­
wires solutions (NWS) may also be deployed to address reliability performance concerns. 
The PGE system is evaluated in CYME for the ability to continue to serve all customers 

94 IEEE standards. Available at: https://standards.ieee.org/. 
95 ICEA standards. Available at: https://www.icea.net/docs. 
96 ANSI standards. Available at: https://ansi.org/. 
97 Historically, in most of PG E's system, the load growth has been relatively flat and any significant 
fluctuations in load have been due to weather, not actual new demand on the system. As a result, 
sometimes the forward-looking analysis has not been required. 
98 IEEE Guide for Electric Power Distribution Reliability Indices," in IEEE Std 1366-2012 (Revision of 
IEEE Std 1366-2003), vol., no., pp.1-43, 31 May 2012, doi : 10.1109/IEEESTD.2012.6209381 and" in 
IEEE Std 1366-2012 (Revision of IEEE Std 1366-2003), vol., no., pp.1-43, 31 May 2012, doi : 
10.1109/IEEESTD.2012.6209381. 
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during the outage of one transformer or one feeder. The existing system as well as the 
projected future state ofthe system are evaluated . 

In addition to using industry standards and CYME, PGE uses the outputs of the economic life 
cycle models developed by the AMP team to identify concentrations of system risk. These 
models and outputs are discussed in (Appendix G.3.1 Forecast results and AdopDER, 
CYME integration). Reduction in system risk is primarily determined through analysis of 
PGE's assets with the Integrated Planning Tool (IPT) by the AMP group. 

B.4 Risk assessment framework 

PG E's approach to Asset Management is to maximize customer value by cost-effectively 
mitigating risk. Our Asset Management Planning (AMP) team employs risk-based economic 
lifecycle models to prioritize long-term capital investments and optimize maintenance 
strategies. These models assess both system reliability and wildfire risks, factoring in both 
asset-specific conditions as well as geographic influences like vegetation and weather. By 
aggregating annual risk projections with maintenance expenses and levelized capital costs, 
we calculate the cost of ownership for each asset on the grid in terms of net present value 
(NPV). 

The lowest cost of ownership determines the optimal timing for proactively replacing an 
asset or intervening to mitigate risks in another manner. This value strikes a balance between 
maintenance costs, operational risks, and intervention expenditures. AMP utilizes these 
outputs to inform project development to reduce system failure risks, enhance reliability, 
and improve the overall customer experience. The key input for calculating risk-spend 
efficiency is the reduction in cost of ownership, which incorporates decreased expected 
reliability risk, wildfire risk, and maintenance costs across the asset's economic lifecycle, as 
well as those of future lifecycles. 

The approach PG E's AMP team takes to model ing assets is based on the industry definition 
of risk and in line with the International Organization for Standardization (ISO) 55000 
Standard.99 Reliability Risk is defined as the product of annual probability of failure and 
consequence cost of failure (Figure 30). The consequence cost reflects the economic 
impact of an outage to customers and direct cost impacts to PGE to respond to the failure. 

99 International Organization for Standardization (ISO) 55000. Available at: 
https:/ /www.iso.org/sta nd a rd/830 53. htm I 
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Figure 30. The risk equation 
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PGE's AMP team uses a suite of asset models combined 
with the Integrated Planning Tool (IPT) to evaluate 
proposed projects on economic benefits and key risk and 
reliability metrics. 

B.4.1 Asset models 

The suite of asset risk models is comprised of 11 different 
transmission, sub-transmission, and distribution asset 
class models, identified in Figure 31. Within each model, 
PGE calculates risk using the definition from Figure 30 
for every individual asset on the system, which can then 
be aggregated to calculate the risk on the system at the 
asset class level. 

The annual failure probability 
is the likelihood an asset will 
have a repairable or 
nonrepairable failure as a 
function of its age, condition 
and model. 

Consequence cost of failure 
is the weighted average cost 
of repairable and non­
repairable failure scenarios 
of the asset. 
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Figure 31. Existing asset models 
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B.4.2 Calculating asset risk 

The approach the AMP team takes to modeling assets is based on the industry definition of 
risk. 

B.4.3 Probability of failure 

Modeling annual probability of equipment failure rests on three building blocks: 

• The base annual failure probability that corresponds to calendar age of the asset via 
the Weibull distribution curve 

• Identification of any asset degradation via the health index 

• Adjustment for any known bad vintages/manufacturers via a failure multiplier 

B.4.4 Base failure curves 

AMP uses Weibull distributions to statistically model the annual probability of equipment 
failure. These curves are developed for each asset class family and sub-asset class family, if 
warranted, to estimate the annual likelihood an asset will fail as a function of its age, 
assuming it has made itto that age. An example Weibull failure curve is shown in Figure 32. 
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Figure 32. Example probability of failure (Weibull) curve 
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In some cases, an asset family may have several different sub-types of assets with different 
characteristics and historical failure data. When this happens, different failure curves with 
different parameters are applied to the different sub-types. 

B.4.5 Health index 

The health index is used to quantify an asset's condition relative to its end of life and 
calculate the asset's effective age. The health index assesses if the asset is acting older than 
its calendar age based on poor test or inspection results. If it is acting older than its calendar 
age, an adjustment to the calendar age occurs to reflect its "true age" via its effective age. 
This new effective age is then used as the input to the failure curve. 

B.4.6 Failure multipliers 

Failure multipliers are identified for "bad actor" types of assets. This may be a particular 
configuration, manufacturer or vintage. PGE subject matter experts often help identify "bad 
actors" and with respective failure data assign failure multipliers based on their expertise. 
The failure multipl ier is applied against the likel ihood of failure based on the effective age of 
the assets to elevate the annual failure probabil ity. 

These three components are combined to calculate annual asset failure probability 
calculation. Figure 33 shows an example of how this calculation works with substation 
transformers. 
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Figure 33. Failure probability calculation example 
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The other half of the risk equation is consequence of failure, which is the quantified impact 
to PGE and the customer when an asset fails. The customer outage impact for substation 
assets typically represents about 75 percent-BO percent of the overall consequence cost of 
failure, wh ich is calculated using values of service (VOS) lifted from a Pacific Gas & Electric 
2012 study approved by the California Public Utility Commission (CPUC) and escalated to 
2024 dollars. 

PGE is engaged conversation with Lawerence Berkeley National LBNL's ICE Calculator 2.0 
project will allow PGE to refine the VOS values used in customer outage impact modeling, 
improving the accuracy of calculated project benefits. The values identified from PGE's 
survey will also be used to update and improve the accuracy of LBNL's ICE 2.0 calculator, 
delivering broad value across the industry. 

To calculate the weighted average consequence cost, leveraging both available failure data 
and subject matter experts, PGE determines approximately 4 to 6 different failure scenarios 
that range from benign to catastrophic and assign their relative likelihoods. 

B.4.8 Failure scenarios 

Each failure scenario developed for an asset assesses the following and calculates a 
corresponding cost: 

• Associated damages - Typically represents costs for adjacent equipment damage 
• Repair cost - If failure is non-destructive, estimated cost to repair the asset that comes 

from either a percentage of asset replacement cost, or subject matter expert feedback 
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• Additional costs - Environmental cleanup costs 
• Emergency premium - Represents the increased cost to address the failure 

immediately 

• Customer Outage impact - baseline economic impact of an outage by customer 
classes (residential, commercial, and industrial), depicted in Figure 34. 

Figure 34. Calculation of customer outage impact 
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PGE uses a weighted average approach to quantify the impact of asset failure, leveraging 
subject matter expertise and failure data to build out failure scenarios from minor to 
catastrophic. Each scenario is assigned its own relative likelihood and corresponding cost of 
failure as shown in the equation below. 

v= (RL * S1) + (RL * Sz) + (RL * S3) + (RL * S4) 

v = weighted outage consequence cost or CMI 

RL = relative likelihood 

S 1 - S4: substation transformer failure consequence 
scenarios 

Figure 35 shows how this algorithm is applied to a specific substation transformer within 
PGE's service territory. 
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Figure 35. Consequence of failure scenarios 
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Appendix C. Stakeholder feedback 
C.1 Distribution system workshop# 1 - Feb 8, 202419-11 a 

Type Question/comment Response 

Question 

Question 

Question 

Question 

Question 

Question 

Question 

177 of 344 I 

Just curious about the repayment. Yes. It will be payroll deduction 
Are you taking that out through 
payroll deduction or how are you 
doing that? 

Got it. And then my other question Correct. 
is around the service fees. I'm 
assuming that's not quite figured 
out yet? 

When will the loan program be 
available? 

How do we help the diverse 
customer base and the 
underserved rural low moderate 
income? 

How do we cover all these costs 
for on-bill payment service? 

What happens if we don't collect 
enough money or if we collect too 
much? 

How are you thinking you'll 
identify lending partners for this? 

Is PGE going to play a role in how 
installers interact with the 
consumer if things go wrong? 

We hope to have it available by the end of 
the quarter, but it depends on our 
negotiations with the lenders. 

We're still working on it. This is why we're 
here, to see if there are any considerations 
we need to take into account. 

We're still wrangling with that. Nothing is 
free. We're trying to figure out what is fair 
and whether the ad min charge should be a 
percent or a flat fee. 

We don't have answers to all of these yet. 
We're still working it out. 

We did an request for proposals (RFP) for 
lenders, and we had several credit unions 
apply. We'll probably come back to you on 
that one. 

Yes. Every single one of our installers will 
honor the manufacturer warranty. We've 
layered that into how we selected our 
network 
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Type Question/comment Response 

Question 

Comment 

Question 

178 of 344 I 

When did the smart grid test bed 
begin? 

Yeah, thanks. I thought it had 
begun before 2021, and I was 
confused. It sounded like it came 
after that. So okay, just thank you . 
That could confirm. It's been 
around for a while. 

Will PGE be looking at other non­
wire solutions in the test bed like 
flow enhancements? 

In 2016, as a response to our 2016 IRP, 
commission staff issued a white paper which 
was an appendix to the decision 
acknowledging the 2016 IRP. They 
requested PGE develop something called a 
smart grid test bed to explore the 
acceleration of demand response. At the 
time, the commission was concerned that 
PGE was not developing demand response 
as quickly or as necessary as outlined in the 
requirements from the 2016 IRP. So, in 2018, 
PGE submitted a proposal for the smart grid 
test bed. Phase one of the test bed was 
focused on the customer value proposition 
for demand response. The learnings from 
that were valuable, and today, PGE has 
nearly double the national average 
participation rate in our demand response 
programs, about 22% compared to the 
national average of 12%. We're now in phase 
two, which includes various technologies like 
vehicle-to-grid and water heaters, and 
flexible feeder approaches, with additional 
funding from the US Department of Energy. 

We believe that understanding flow, both on 
the distribution feeders and the sections of 
distribution feeders, is important. We still 
have yet to identify all the things that we 
would be looking at with a non-wire 
solutions project, but through the 
distribution system plan, all of those activities 
that we intend or propose to demonstrate 
would be brought to forums like this so that 
we could receive input from our 
stakeholders. Does that help? 
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Type Question/comment Response 

Question 

Question 

Question 

Question 

179 of 344 I 

Will the Smart Grid Test Bed 
discussion include learnings from 
programs contained in PGE's Flex 
Load Plan? 

What timeline are you looking at 
for unveiling or publishing this 
plan? Also, are you considering 
how to braid different sources, like 
federal funding, into the system to 
increase accessibility of DERs 
(distributed energy resources)?" 

Are you thinking of this Demand 
Response (DR) and non-wires 
solutions work as having overlap 
with the community-based 
renewable energy identified in 
your IRP?" 

I hear these high-level 
frameworks, but can you provide 
some examples of action items on 
the ground, such as how PGE 
would make investments to create 
resilient communities and reduce 
emissions? 

The Smart Grid Test Bed (SGTB) proposals to 
the commission for activity are separate 
filings. Each project that the SGTB intends to 
execute is also separately placed before the 
commission for approval. Before it goes to 
the commission, it goes to a group called the 
Demand Response Review Committee, 
which includes stakeholders like Citizens 
Utility Board, Northwest Power Council, 
Oregon Department of Energy, NEEA, 
Energy Trust of Oregon, and others. 
Additionally, in Docket 2141, we incorporate 
those activities so that readers of the multi­
year plan or the flex load plan can see 
holistically the activities PGE is conducting 
around demand response, flex load, and DR 
development. 

It is important to communicate timelines for 
the plan, including for acquisition, system 
upgrades, and integrating DERs. He also 
acknowledged the necessity of braiding in 
various funding sources, like grants from the 
U.S. Department of Energy and support from 
Energy Trust of Oregon, to help reduce the 
burden on ratepayers. 

PGE is developing an RFP for community­
based renewable energy (CBRE) resources 
and hopes to find overlap between these 
proposals and the identified locations for 
non-wires solutions. The goal is to integrate 
CBREs into these projects, creating a 
stronger connection to operations and 
realizing broader benefits for both the 
community and the energy system. 

Examples of non-wire solutions, such as 
community-based renewable energy 
projects, are part of the plan. She referenced 
past work on the SGTB pilot as an example, 
aiming to replicate aspects of that project in 
the future to enhance community 
engagement and system efficiency. 
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180 of 344 I 

I guess kind of like, then what? 
How are those insights being used 
now? Is this something that will be 
leveraged again in the 
Empowered Communities 
project? 

Did the rebate program apply to 
residential customers only? 

Is PGE looking at income 
demographics for the test beds? 
How are high-income customers, 
who may also be high energy 
users, being targeted to reduce 
load? 

What is PGE doing to ensure high­
energy users, especially high­
income customers, are reducing 
their energy use? 

PGE clarified that while they do not intend to 
replicate the SGTB exactly, the lessons 
learned from that pilot helped inform 
program design, particularly around demand 
response programs like the Smart 
Thermostat Program and the Water Heater 
Program. The success of these programs, 
especially in terms of customer participation, 
is a direct outcome of those lessons. These 
insights also inform future outreach and 
engagement strategies in projects like 
Empowered Communities. 

Yes, the peak time rebate program applied 
only to residential customers. The program 
was tested in areas like Hillsboro, Milwaukie, 
and North Portland to represent the 
demographics of the overall service territory. 
This was to understand how different 
customer groups, especially those with low 
to moderate income, participated and 
responded to messaging and event calls. 

When developing the smart grid test bed, 
the focus was on having a representative 
sample of customers from various income 
levels. The outcomes and reports are filed 
with the commission and available for 
review. High-income customers tend to have 
more load flexibility, and while they may not 
be motivated as much by monetary 
incentives, they respond more to 
environmental and community benefits. 

The Energy Trust of Oregon offers incentives 
to all customers, including high-income 
earners. Higher income customers often 
have more flexibility in reducing energy 
usage. While PGE may not increase 
incentives for them, it focuses on 
communicating other value propositions like 
environmental impact, which higher income 
customers respond to more strongly than bill 
reductions. 
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Question 
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181 of 344 I 

While low-income customers are a 
focus, PGE should also ensure that 
higher-income households are 
participating in demand response 
(DR) programs. Are there are tools 
or programs in place to 
encourage their involvement 
without necessarily increasing 
incentives. What about the 
equitable distribution of DR 
benefits across income levels, 
particularly whether low-income 
customers experience different 
effects when participating in DR 
events due to factors like poor 
insulation in their homes? 

In addition to submitting reports 
to the legislature, it would be 
helpful if PGE could make these 
documents more accessible in 
these spaces so that people could 
provide more meaningful 
feedback, tied to actual PGE 
actions, rather than broad goals 

Was there already sufficient 
transparency and whether PGE 
wanted the group to collaborate 
in real-time. 

Is there a specific timeline for 
short-term versus long-term 
benefits? 

What venue stickers and level of 
engagement along the spectrum 
does PGE plan for code 
deployment, co-development, 
inequity metrics, and program 
designs? 

Attendee provides a caution 
about directly aligning with 
Energy Trust's equity metrics, as 
those were developed under 
specific conditions. 

PGE has been working to braid energy 
efficiency with demand response for low­
income customers, in collaboration with the 
Energy Trust of Oregon. Improving the 
energy efficiency of a home enhances the 
benefits of demand response participation. 
PGE is also exploring ways to bring 
distributed energy resources (DERs) to low­
income households, but regulatory reforms 
may be necessary to achieve this. 

The reports are submitted to the 
commission, not the legislature, and that 
there is transparency through the Demand 
Response Review Committee, which guides 
the work within the smart grid test bed. He 
reiterated the importance of stakeholder 
involvement in these processes and offered 
to go over older reports if needed. 

Bringing materials to this venue to engage 
stakeholders, not necessarily a reflection of 
overall transparency. They agreed to discuss 
internally how to incorporate the feedback 
and provide materials for discussion. 

Short-term benefits are expected this year, 
while long-term benefits extend beyond that. 
The work on IOBD will support this evolution. 

this venue is the primary one for eliciting 
feedback, and they will also engage in the 
2211 docket and the CBIAG. PGE aims to 
take inspiration from the Energy Trust of 
Oregon's equity metrics while adapting 
based on their specific context. 

PGE will take inspiration from those metrics 
and appreciates the guidance. 
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Question 

Question 

Question 

182 of 344 I 

How will PG E's compensation 
structure influences decisions 
against their build-outs. 

Can you clarify where the 
community interaction points are 
for this process? 

I would also like to see these 
Learning labs be a little bit more 
bi-directional in terms of learning. 
was just curious because I've 
wondered if there were 
opportunities for this in other 
venues. 

I would really encourage PGE to 
be very authentic about the 
dialogues that happen in venues 
outside of the CBIAG. 

Is there an easy way for customers 
to access help from PGE if the 
website is confusing such as a 
phone number? 

Can customers call someone if 
they get frustrated with the 
website? 

Should an admin charge be a 
percent versus a flat fee? 

This is not directly related to the current 
discussion. 

PGE works with energy advocates and 
CBIAG members to engage communities. t 
PGE also collaborates with the Energy Trust. 

I receive that and thank you so much for your 
contribution to the conversation. I hear you, 
and we acknowledge the request to be 
transparent. 

We acknowledge the request to be 
transparent about our engagement with the 
CBIAGs. The CBIAG was stood up to serve in 
this capacity. 

Our call center agents, called Customer 
Service Agents (CFAs), are trained to help 
navigate the website with customers. So, if a 
customer calls in using our normal service 
number, they will be connected to an agent 
who can assist them. The agents can help 
guide customers through various questions 
and website navigation. However, for more 
complex product-specific queries like PGE 
Plus, we provide additional resources for 
self-service. 

Yes, if they get frustrated, they can call, and a 
customer service agent will help them 
navigate. These decisions customers make 
often involve multiple engagements such as 
researching outside of PGE, talking to 
friends, family, or a CSI, before taking action. 
We try to support customers across all types 
of engagement, not just through the website. 

We are still discussing this internally and 
trying to determine what is fair. It's a 
significant question because it affects how 
customers will experience it in their daily 
lives, but we have not settled on a clear 
answer yet. We are seeking feedback on 
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183 of 344 I 

So, I'm just thinking about what I 
as a customer and we fit into that 
low middle income as my 
household does, range. Like what 
I would be thinking about in terms 
of whether this is a good value for 
me or not if I'm going through this 
process. And I know one thing that 
I would think of is, if there's a 
comparison between the charge 
that I'm being charged through 
PGE versus what it might cost me 
to figure that out on my own, 
right? Like if I have to go and find 
a contractor to do all this work, 
how much time might that cost me 
and maybe, you know, there's a 
value on that, and if you could 
give a comparison. 

And the only other question I have 
again, this is probably just from a 
perspective as a customer, is 
because people may be going 
through this process several times. 
Like, they might put in an EV 
charger and the next year, they 
might be ready to upgrade to a 
heat pump or a furnace. So, what 
if they have to do this over 
multiple years? Would there be a 
cap on how much they would have 
to pay in total for these services 
from PGE? 

How are you thinking you'll 
identify lending partners for this? 
And do you know if you would be 
looking at one lender across the 
board or multiple lenders for 
different offers or customers? 

what would be fair and considering different 
factors as we move forward. 

Yeah, that's a fair statement. I think we have a 
lot left to go and watch because we just got 
launched, right? So, I think it's only 5 or 6 
weeks in. In our first few applications, we 
estimate that absent a service like PGE plus, 
it's about 3 months from the time that you're 
interested in buying equipment, going 
through finding your own installers, and 
getting enrolled in the smart charging 
program and getting your incentives. That 
process takes about 3 months. Now, in our 
first install that was complete end to end and 
finished last week, the whole process took 
about 3 weeks. I'm not going to proclaim 
that to the public yet because that's just one 
sample, but it is exciting. As we get more 
data behind it, we'll be able to present how 
much time we can save customers. 

Interesting, okay. Like if you do multiple 
products, we kind of cap so that you know 
you won't have to keep paying PGE over and 
over again for the same services. That's a fair 
point, and something we'd have to look into 
to see how we could implement that without 
creating a bigger burden, but it's worth 
considering. 

We did an RFP for lenders for this initial 
launch. Several credit unions applied, and 
they went through a rigorous process where 
we cataloged and identified which lender 
would serve our customers best based on 
criteria. As for looking at more than one 
lender, potentially, but we wanted to start 
with one lender first to see if we could 
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Comment 

Question 

It would be interesting to connect 
this to EPA GG RF capital that may 
become available later this year. 

As a consumer, what happens if 
things break? Does PGE play a 
role in warranty length or how 
installers interact with customers 
in those scenarios? 

manage it well before taking on additional 
partnerships. Ideally, if done right, we could 
offer customers choice. Regarding the 
Environmental Protection Agency (EPA) 
Greenhouse Gas Reduction Fund (GGRF), we 
will follow up on that as we are not familiar 
with it yet. 

That's a great question. GGRF stands for 
Greenhouse Gas Reduction Fund. Thank you 
for calling that out. We'll likely follow up with 
you on that one. 

That's a great question. When selecting 
criteria for our installer network, warranty 
management was included. Installers must 
honor manufacturer warranties, meaning if 
something breaks, the customer can contact 
the installer, and they will handle the issue 
with the manufacturer. There's also a labor 
warranty, which varies by product-EV 
charging has a one-year labor warranty, for 
example. We're still assessing the length of 
warranties for other products. 

C.2 Distribution system workshop# 2 - May 8, 2024 I 9- 11 a 

Type Question/comment Response 

Question 

184 of 344 I 

Can you elaborate on the forecasting use 
cases for both integrated resource 
planning (IRP) and distribution system 
planning (DSP)? 

Sure, the forecasting use cases for IRP 
and DSP differ slightly. In IRP, we 
primarily focus on forecasting 
contributions of distributed energy 
resources (DERs) to the bulk power 
system, such as large generation and 
transmission systems. This includes 
assessing energy and capacity 
contributions, costs, and their impact on 
resource adequacy and capacity 
expansion. On the other hand, in DSP, 
we zoom in to the distribution system 
level, incorporating substation and 
feeder-level DER forecasting, including 
variables like electric vehicle (EV) 
adoption. These forecasts are crucial for 
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185 of 344 I 

How does PGE forecast distributed 
energy resource (DER) growth? 

Could you explain the workflow of the 
adopter model in forecasting distributed 
energy resource impacts? 

Can you explain how different customer 
segments, such as single-family homes, 
multi-family buildings, and various 
commercial sectors, are considered in the 
DER adoption model? 

grid planning workflows and capital 
portfolio planning efforts. 

We utilize a tool called adopter, which is 
a site-level simulation tool capable of 
estimating locational hourly impacts of 
over 40 distributed energy resources. 
This includes assessing the adoption of 
various technologies at the site level, 
allowing us to understand aggregate 
load impacts at the feeder level while 
simulating individual site-level adoption 
patterns. 

Certainly. The Adopter model follows a 
simplified workflow, starting with market 
segmentation to analyze customers, 
both residential and commercial. This 
data feeds into the model, which then 
moves through various stages of input 
data processing, ultimately generating 
final outputs that provide insights into 
the impacts of distributed energy 
resource adoption on the grid at both 
aggregate and site-specific levels. 

Certainly. We break down customer 
segments based on factors like revenue 
class, rate schedules, and building types. 
This segmentation allows us to tailor the 
model to each customer type's 
characteristics and needs. For example, 
eligibility and feasibility screens are 
implemented based on criteria like the 
age of the home or building. 
Additionally, we incorporate vehicle 
registration data to assess electric 
vehicle adoption potential. This 
segmentation influences the types of 
DERs eligible for adoption by each 
customer type. 

Portland General Electric - 2024 Distribution System Plan 



8& §fatJJ) 1 iJ §Jk@ IJJ 

Appendix C. Stakeholder feedback 

Type Question/comment Response 
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Question 

186 of 344 I 

Could you elaborate on the process of 
forecasting DER impacts using the 
Adopter model? 

Can you provide examples of the different 
types of measures considered in the DER 
adoption model? 

Is there anything specific you'd like to ask 
or discuss about the presented 
information? 

Of course. The Adopter model follows 
several steps to forecast DER impacts. 
First, we employ a stock turnover model, 
which uses probability failure curves to 
estimate the lifespan of equipment like 
water heaters or heating systems. Over 
time, homes or buildings are assigned 
new choices for adopting technology 
based on these probability curves. This 
data feeds into the potential model, 
which assesses the potential for different 
adoption scenarios and measures their 
impacts on the grid. Finally, economic 
screening and adoption probability 
curves are applied to evaluate the 
economic viability of technology 
adoption over time. 

Absolutely. The model considers over 50 
measure combinations, categorized into 
solar and storage, electric vehicles, and 
flexible load-related measures. For 
electric vehicles, this includes light, 
medium, and heavy-duty vehicles, as 
well as different charging infrastructure 
options like residential level 1 and level 
2 chargers, and public fast charging 
stations. On the flexible load side, 
measures such as water heating, heating 
and HVAC controls, and commercial­
industrial demand response are 
considered . The model also includes 
emerging technologies like irrigation 
load control and cold thermal storage. 

Feel free to ask any questions or share 
thoughts about the content presented. 
We'll delve into more detailed charts 
and discussions in the subsequent 
slides, but I'm here to address any 
immediate queries or points of interest. 
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187 of 344 I 

How do retail rates and changing retail 
rate structures impact DER adoption rates 
and incentives? 

Could you clarify the assumption 
regarding PGE retail rates and their 
escalation for solar and EV adoption? 

What are the primary data sources used 
for inputting adoption trends and usage 
trends in the modeling process? 

Retail rates and their changes are 
considered differently depending on the 
type of DER. For flexible loads, which are 
assessed based on total resource costs, 
the impact of changing retail rates is 
indirectly factored in through the 
programmatic decisions and incentives. 
However, for solar and electric vehicles, 
market-based adoption is a significant 
factor. Solar adoption is modeled using 
industry formulas like the mass diffusion 
curve, which considers future electricity 
prices and equipment cost declines. 
Similarly, electric vehicle adoption is 
influenced by econometric screening, 
including factors like the price ratio 
between gasoline and electricity for 
charging EVs. 

Yes, the baseline assumption for DER 
adoption modeling involves using PGE 
retail rates from 2023. For solar and EV 
adoption, these rates are escalated 
using industry models or trends to 
reflect anticipated changes in the future. 
However, for flexible loads, the total 
resource cost (TRC) methodology is 
used, which complicates the 
consideration of changing costs and 
benefits associated with evolving retail 
rates. 

We utilize a combination of internal 
utility customer information and external 
data sources for inputting adoption and 
usage trends. Previous customer 
adoption data for ongoing programs or 
pilots at PGE is crucial for calibrating 
adoption curves. This data is 
benchmarked against other jurisdictions 
or industry studies to determine 
maximum saturation points and ramping 
speeds for adoption curves. 
Additionally, external data sources like 
the DMV data are utilized to inform the 
modeling process. 
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Question 

188 of 344 I 

Can you please clarify the details of the 
question asked in the chat for viewers 
watching the video? 

Can you explain how CBSA and RBSA 
data are utilized in the modeling process? 

Could you explain how EV registration 
data informs EV management in your 
modeling? 

Certainly. Before answering the question 
asked in the chat, I'll finish my thought 
on customer data sources and how they 
inform the modeling process. Then, I'll 
address the question posed in the chat 
for the benefit of viewers watching the 
video. 

Commercial Building Stock Assessment 
(CBSA) and Residential Building Stock 
Assessment (RBSA) data are integrated 
into the modeling process as part of the 
base year inputs. These data sources 
provide information about the baseline 
heating and cooling equipment present 
in buildings. For example, if a utility 
program incentivizes the adoption of 
heat pumps, customers enrolled in that 
program are identified, and their 
equipment is recorded . The remaining 
data is filled in using statistical averages 
from CBSA and RBSA. Additionally, the 
model incorporates load growth 
estimates to account for new residential 
and commercial customers, each 
potentially adding various end-use 
equipment types. 

EV registration data, encompassing both 
electric and internal combustion 
vehicles, is utilized to populate the base 
year of the model. Each customer's 
vehicle ownership is mapped to their site 
IDs. The model then simulates future 
scenarios, projecting when vehicles may 
require replacement or when customers 
may choose to adopt EVs. If a customer 
decides to switch to an EV in the model, 
they become eligible for EV 
management programs like smart 
charging or time-based rates. The 
number of EVs projected is influenced 
by both registrations and market 
adoption curves. 
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189 of 344 I 

Could you explain the implications of 
pushing out the I RA tax credit to 2023-
2025? 

How do you interpret the demand 
response and flex load charts, particularly 
regarding summer and winter potential? 

Is the forecasted doubling of 
dispatchable demand response by 2026 
accurate? 

Can you explain the feedback loop from 
inputs to outputs in the model and when 
the most current inputs are plugged in to 
get the most current outputs? 

Pushing out the Investment Tax Credit 
(IRA) tax credit to 2023-2025 means that 
the forecast presented does not 
incorporate the Solar for All incentives or 
more recent developments. While 
discussions with Energy Trust are 
ongoing to understand the utility­
specific forecast impacts of these 
initiatives, the model is keeping track of 
various federal and state funding 
activities. 

The demand response and flex load 
charts illustrate contributions to summer 
and winter peaks. These are not total 
enrolled megawatts but rather average 
dispatch during event windows. The 
higher potential for summer demand 
response compared to winter is partly 
due to baseline gas heating. However, 
as building electrification grows, there's 
potential for more electric end-uses, 
which may increase winter flexibility. The 
charts depict cost-effective views, 
indicating contributions to the preferred 
resource portfolio in the Integrated 
Resource Plan (IRP). 

The forecasted doubling of dispatchable 
demand response by 2026 is roughly 
accurate, although the data presented in 
the charts is about a year and a half old . 
The numbers are refreshed with each IRP 
cycle, considering various market 
dynamics, goals, and achievable targets 
set on a yearly basis. The program teams 
are more closely aligned with near-term 
market dynamics and adjust goals 
accordingly. 

The feedback loop involves recalibrating 
the model for each cycle. This process 
includes gathering updated cost 
information, current enrollments, and 
other relevant data inputs. For example, 
solar adoption might be informed by the 
number of applications in the current 
queue in Power Clerk. There's also 
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Question 

190 of 344 I 

Why does the demand response chart 
start in 2022 while other components start 
in 2023? 

Do you use DB info to keep track of EVs 
on TLU rates, or do you just use DMV info 
for DSP? 

Sorry to catch you after the click. Just 
wanted to acknowledge this new effort 
and appreciate the transparency in 
evaluating past performance and 
planning future adjustments. 

Do you like this type of truck as a 
homeowner? Or do you prefer an electric 
vehicle of a similar type? 

consideration for the lag between 
program managers setting annual 
budgets and the timing of IRP modeling. 
The aim is to solidify this process with 
more structured procedures over time. 

The demand response chart starts in 
2022 because it reflects data generated 
after the passage of the Investment Tax 
Credit (IRA), which occurred midway 
through the IRP modeling process. Solar, 
electric vehicles, and building 
electrification components started in 
2023 because the demand response 
and flex load modeling inputs were 
generated approximately six months 
later. Additionally, there were minimal 
changes in the flex load landscape, so 
updating it wasn't deemed necessary. 

We primarily use Department of Motor 
Vehicles (DMV) registration data for DSP, 
which provides a 95% match rate at the 
service point level. For analyzing 
customer participation in programs like 
time-of-use rates or voluntary solar 
programs, we cross-tabulate enrollment 
with DMV data and look for overlaps 
with EV adoption. 

Thanks for acknowledging that. It's 
essential to assess how things went 
initially and openly discuss adjustments 
for improvement. We'll aim to present 
similar evaluations in the future for other 
aspects, like electric vehicles. 

EPRI and NREL conduct surveys to 
gauge customer preferences regarding 
various technologies like solar PV, 
battery electric storage, and electric 
vehicles. They systematically analyze 
responses and compare them to actual 
adoption data to understand stated 
preferences versus revealed 
preferences. The data will be fed into 
NREL's model for further analysis. 
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191of344I 

Can you provide more details on how EVs 
to scale initiative is progressing and how 
it integrates with your planning efforts? 

How does PGE utilize distribution system 
planning criteria, particularly for the 
proposed Tonquin project in Clackamas 
and Washington County? 

How the long-term goals discussed in the 
presentation factor into PG E's analysis of 
distribution and transmission upgrades, 
specifically with a project like the Tonquin 
Project? Also, how does PGE balances DR 
goals with other potential solutions to 
capacity? 

The EVs to Scale initiative, led by EPRI, 
involves collaboration with various 
stakeholders to advance electrification, 
especially in fleet vehicles. They analyze 
locational energy demand and adoption 
patterns to complement and integrate 
with PG E's adopter workflow. The 
initiative includes strategies for fleet 
charging behaviors, based on real travel 
pattern data, and involves synthetic 
profiles of potential charging use cases. 

For the Tonquin project, they assess if 
the current infrastructure can handle the 
additional load requested by the 
customer. They compare the customer's 
energy usage to their planning criteria, 
particularly looking at whether it 
exceeds 67% of the feeder's capacity. If 
it does, they evaluate if they can 
maintain flexibility to restore customers 
within a couple of hours in case of an 
outage. If they can't meet these criteria, 
they propose a project with multiple 
solutions to design the best investment 
for the company and ratepayers. 

Once they gain confidence from the 
smart grid test bed and are sure about 
the demand response (DR) solutions, 
they'll incorporate them into their 
planning studies. Currently, they are 
investing in the test bed to gather 
lessons learned and confidence levels to 
include in future planning studies. 
Fatima envisions that with confidence in 
DERs, they'll be able to defer capital 
investments and shift peak energy use 
according to customer needs, especially 
during extreme weather conditions. 
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Question 

192 of 344 I 

What percentage of winter energy use is 
met by methane gas? May explain why 
summer peak is higher in part. What 
happens to your winter peak when gas 
declines in use to reduce greenhouse 
gases? 

Are you drawing on an association 
between gas use and the summer peak? 

How much of the heating is actually taken 
care of by natural gas rather than 
electricity? 

What is the expected timeline and rate of 
growth for building electrification? 

Which sector is most affected by building 
electrification, specifically the residential 
sector? 

How is the switch from natural gas to 
electricity incorporated into your 
Integrated Resource Plan (IRP)? 

Within what sector is building 
electrification happening, especially in 
the residential sector?" 

How does your distribution system 
planning account for the new load as 
electrification speeds up?" 

As fuel switching occurs, we'll probably 
see that winter peak creep up, you know, 
whether or not it overtakes the summer 
peak, it's hard to say. 

Yes. Are you drawing on an association 
between gas use and the summer peak? 

I think really what you're asking is a 
building electrification question, and what 
is the assumption around building 
electrification? 

Growth. And the pace of that growth, you 
know, when is it expected to happen, and 
at what rate does it happen? 

And within what sector does it happen? I 
think you're asking right now around the 
residential sector, so there are some 
building electrification assumptions built 
into our IRP. 

Our load forecast within the IRP has some 
assumptions around building 
electrification, including the switch from 
natural gas to electricity. 

There are some building electrification 
assumptions built into our IRP. So our load 
forecast within the IRP has some 
assumptions around building 
electrification, including the switch from 
natural gas to electricity. 

Our distribution system planning team, led 
by Rejo and Fatima, account for that in 
their planning processes around what is 
necessary on the distribution system to 
accommodate that new load as 
electrification or building electrification 
speeds up. 
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193 of 344 I 

What happens when electrification 
becomes a more significant planning 
item? 

Can investments in energy efficiency, 
demand response, or distributed energy 
resources (DERs) help manage increased 
load? 

How do you evaluate the implications of 
building electrification when looking at 
energy efficiency and DER adoption? 

How close to accurate will your load 
assessments be with the new factors in 
play? 

In the step one, I see there's work at two 
substations. In step two under option one, 
I see transformer in the singular. Would 
that 28 MVA transformer be part of the 
rebuild at Schells Ferry or an addition at 
Murray Hill? 

In your solution/option analysis, what role 
does cost efficiency play in making your 
choice of how much extra capacity is 
necessary? 

Do you ever look at expected unserved 
energy or the probability that you're 
needing the full capacity of that particular 
substation at that time? How do you 
incorporate the coincidence of peak 
versus outage into the calculation? 

It becomes a direct planning item that we 
will have to address, largely through 
assumptions around whether we need new 
resources or if it's pushing the need for 
new resources, or can it be mitigated 
through additional investments in energy 
efficiency. 

We can mitigate through some additional 
investments in energy efficiency, demand 
response, and the adoption of distributed 
energy resources, where they happen to 
be rooftop solar and batteries. 

When we do our assessment for the DSP 
(Distribution System Planning), we will be 
looking at building electrification in 
context with how much energy efficiency 
we expect as building electrification comes 
on, and how much DER adoption we 
expect. 

We are aiming to get a true or as close to a 
true assessment of what the new load 
might look like. 

Option one will be adding the 28 MVA 
transformer, and by adding that, we'll be 
adding capacity to the Schells Ferry 
substation. This may also allow shifting 
some load from Murray Hill to balance the 
area better. 

We are still developing our options. Once 
we go into analyzing and comparing 
options and the benefits we get for the 
cost, we'll dig into the finance model to 
see what cost efficiency means for the 
option analysis 

We look at our previous peak and forecast 
load, adding DR and load additions like 
the 15,000 new customers. We sum this up 
to forecast the peak for the next 10 years 
and ensure our solutions work both for 
peak load and in case of an outage, to 
assess how our other assets would handle 
the added load. 
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194 of 344 I 

It sounds like the assessment is always at 
the peak, and there's not any kind of 
probabilistic approach. It's deterministic. 
How much of the time am I at peak, and 
how much unserved energy would there 
be if I were not at peak? 

Does PGE do a sensitivity analysis of 
distribution demand if significant levels of 
accessible storage at load were to exist 
within the area? Cost-effectiveness of 
developing that storage versus upsizing 
the distribution equipment? 

If accessible storage could be built up 
during off-peak hours and used for on­
peak management, it would arguably 
affect Fatima's calculations and help 
address the n-1 consequences. 

Are you looking at alternative cases or 
sensitivities in your analysis, like 
developing customer-side resources or 
virtual power plants (VPPs)? Partial 
customer investment could impact the 
outcomes. 

How do you provide incentives for both 
customers and the utility to invest in grid 
services like batteries, which are 
expensive, and at what cost? 

There are cases where customers already 
have batteries (e.g., in their driveway) but 
are not fully integrated into the grid. How 
do we make use of this existing 
infrastructure? 

Should we add columns of benefits 
together (e.g., 28.4 and 3.4) to 
understand the benefits of option one? 
Similarly for 31 .1 and 3.8? 

Yes, we're looking at the worst-case 
scenario, but we aim to move toward a 
more flexible time-series analysis. This will 
require a lot of computational work since 
every hour's allocation will need to be 
different for all customers. 

PGE does assess behind-the-meter energy 
storage and evaluates its cost-effectiveness 
within the load and DR assessments. They 
also take into account different sensitivity 
analyses related to storage and its impact 
on distribution systems. 

The potential benefits of energy storage, 
emphasizing the need to balance 
customer and utility use cases, cost­
sharing, and considerations of equity in 
battery investment. 

Recognizing the potential of VPPs and 
customer-side resources to influence both 
transmission and distribution investment 
modeling, suggesting that as this 
technology evolves, it will have a growing 
impact on system planning. 

The high cost of batteries and emphasizes 
the need for customers with sufficient 
capital to invest. They also highlight the 
importance of creating incentives that 
benefit both the customer and the utility, 
especially in the case of 15,000 new 
homes being constructed . 

The utility is exploring possibilities like 
integrating customers' existing batteries 
into the grid. They stress the need for a 
partnership between the customer and the 
utility, potentially cutting deals to maximize 
benefits from these resources. 

These columns assess different types of 
benefits. One column refers to bringing 
dollars into the present, while the other 
focuses on risk reduction, so they 
shouldn't be added together. 
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Is there a lot of complex math behind the 
final column (ratios), and is it a subject for 
a separate workshop? 

Are the costs for these projects detailed 
in another section? 

Low-income customers can benefit from 
customer-side generation and storage 
resources but can also benefit if higher­
income customers link their Tesla 
batteries into a grid. Create more 
peaking/emergency cushion and defer 
PGE rate-based investments in larger 
transformer substation equipment. 

What's driving the need to redeploy 
capital if there's a delay due to supply 
chain issues? Why not save that money 

For projects like VPP with IT and grid 
modernization components, do they get 
owned by one BSG, or is there 
coordination across groups? 

Is it the case that a project with multiple 
components has shared responsibility 
across groups? 

The benefit-cost ratio is calculated through 
complex processes, and the higher the 
ratio, the better. They explain that Option 
2 (the larger transformer) is slightly more 
cost-effective and would lower the risk of 
outages. 

Project costs fluctuate depending on the 
timing and estimation of the project. They 
express caution about presenting specific 
dollar amounts, as they can change 
significantly due to factors like escalation. 

I agree that when we leverage, the benefits 
accrue to the entire system and those 
served by that system. However, I feel it's 
important to be more DER inclusive, as 
DERs are a way to reduce customers' 
energy burden. That's a big question-how 
to do so-and our team is very open to 
having that discussion and constructing 
programs, tariffs, rates, and policies so we 
can be more DER inclusive and help 
address energy burden through the 
adoption and utilization of smart 
appliances, rooftop solar, EVs, and 
batteries. 

Once the funding is procured for capital 
projects, they bear the cost of that capital. 
If they don't spend the money, it costs 
more, so it's prudent to ensure the capital 
is spent within the planned timeframe. 

Grid modernization investments used to 
be split across different groups (customer, 
T&D, IT). Due to growing importance and 
the need for a coordinated approach, a 
Grid Mod business sponsor group (BSG) 
was created, with a dedicated spending 
cap. The respondent also mentioned that 
VPP is currently split across groups, and 
the company is considering whether it 
needs its own dedicated funding. 

Larger projects often require multiple 
business sponsor groups to get funding, 
making it a complicated process. 
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When is a large load edition, a real large 
load edition? 

Do you fund the entire project at once, or 
do you break it up? 

Are there any questions about the scoring 
rubric for projects? 

Can I ask about the wildfire mitigation 
plan (WMP) spending? Would WMP be 
considered part of compliance or 
reliability? 

Do you reconcile spending patterns with 
historic categories outlined in the 
baseline spreadsheet from prior filings? 

What's to be done about trying to 
reconcile things in a sustainable way? 

Response to earlier question, while there is 
a cost to carrying capital, the process exists 
to prioritize projects, as there is not always 
enough capital to fund all projects in a 
given year. 

We are always communicating with 
potential customers, municipalities, and 
our customer service folks to assess the 
realness of things. Firm commitments 
matter. In an environment of limited 
resources, we can't distract the teams until 
there's execution readiness. 

We break the funding up. Initially, we fund 
the design portion of the project. Once the 
design is complete, we fund the execution. 
The conditions on the ground-cost of 
materials, availability of resources, 
permitting, and other factors-can change 
over time, affecting the final cost. 

No questions at this time, but I will point 
out that while a higher score helps 
prioritize projects, it doesn't guarantee 
funding or execution due to factors like 
resource availability and timing . 

Yes, WMP is categorized under 
compliance. Ben Wen, our current 
portfolio manager for transmission and 
distribution, confirmed this. 

We have not done that for this set of 
investments. It's a topic for future 
discussion in the next iteration of DSP 
(Distribution System Planning) guidelines. 
Mapping current categories to the initial 
DSP guidelines would require manual 
effort, and we'll need to evaluate the value 
of doing so. 

Stay tuned 
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Have compliance costs been rising over 
time? And if so, why? 

Are you using some of the Distributed 
Standby Generation (DSG) resources to 
fast-track the development of capabilities 
for non-wires alternatives? 

I was wondering whether from the 
presenters perspective, how this impacts 
the scenario modeling done through 
SIM? There's a locational aspect to it, 
hopefully reducing pressures on the 
distribution system investment as well as 
the resource piece described. 

Yes, compliance costs have been rising, 
particularly due to wildfire mitigation and 
pole replacement efforts. Wildfire 
mitigation has become a growing 
investment area requiring new 
approaches. Pole replacement needs vary 
based on service area conditions (wet vs. 
dry areas), increasing compliance 
demands recently, though this might 
decrease in the future. While costs have 
gone up recently, it's uncertain whether 
this will be a long-term trend. 

Yes, DSG investments have been valuable 
in developing these capabilities. However, 
most DSG units are diesel generators, so 
they are used minimally due to 
environmental concerns. The next step is 
to convert some of these diesel generators 
to battery power and scale the solution to 
include residential customers with solar 
rooftops and batteries. We are looking into 
the valuation of distributed energy 
resources, and it's tied to the services they 
can provide-what time they can provide 
them and how much they can provide at 
any given time. 

We are also as part of that valuation, active 
in the commission's discussions around 
energy efficiency avoided costs, 
particularly UE 1893. We see energy 
efficiency as a type of distributed energy 
resource, even though it may not be 
dispatchable. The work around community 
benefits indicators also provides a 
perspective on the value of these 
resources, directly tied to the customer 
and the community, though not 
necessarily to grid services or market value 

Yes, I would say absolutely, location is an 
important factor. However, we are at time 
and will continue this discussion in our 
next DSP workshop where we'll move 
these slides to the start so we can cover 
more of them 
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When PGE thinks about solar standalone 
with a smart inverter, but not batteries, 
would that be something controlled? 
There are benefits from that 
arrangement, right? Or should I not think 
about standalone solar as part of this? 

When PGE thinks about a virtual power 
plant (VPP) or managed distributed 
energy resources (DERs), are you only 
considering direct load control, or does it 
also include market signals like time-of­
use rates or peak-time rebates, where 
someone might move their solar power 
use to a different time of day? 

What is PGE's broader distributed energy 
(DE) strategy? How does rate design play 
into that? When you pair rate design with 
a virtual power plant (VPP), what are the 
capabilities you 're seeking between 
those two, what are the benefits you can 
identify, and what costs are you 
containing through that coupling? 

Can you explain the difference between 
'shift' and 'shed' one more time? 

How many customers participated? 

Standalone solar can provide some 
services, but solar introduces variability 
since the sun goes down or there are 
cloudy days. It's more useful when 
coupled with a battery to manage 
energy when the sun is not shining. 

Many options are available for 
managing load. Time-of-use rates can 
move load to more beneficial times for 
the grid, but they aren't dis patchable 
like direct load control, which is what 
we think of with a virtual power plant. 
Attendee's question is broader, asking 
about PG E's broader DER strategy and 
how rate design plays into that, along 
with the connection to a VPP. 

We recognize that time-of-use rates 
are an important part of a DE strategy. 
VPP is also part of that, as well as direct 
load dispatch and voluntary 
participation from customers. We are 
working on that and will try to 
articulate that strategy within our 
Distribution System Plan (DSP). 

Sure! 'Shift' is when you take an activity 
and move it to a later time or outside 
of peak windows, either earlier or later. 
'Shed' is the complete drop or 
reduction of energy usage during a 
specific time. 

95,000 customers participated in the 
program, with an additional group of 
customers contributing via the 
customer appeal. This event was the 
first portfolio-wide dispatch, involving 
various programs like thermostats, 
peak time rebates, water heaters, and 
large Commercial & Industrial (C&I) 
thermostats. 
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What programs contributed to the 
dispatch? Do you have data on 
contributions from specific programs like 
smart thermostats, batteries, or EVs? 

Do you have data from last summer? Why 
is not it shared publicly? 

We should consider capturing and 
packaging this information for easier 
public access. 

How dependable are time-of-use rates? 
How much can you depend on a certain 
amount of resource? 

So, if you send out a text asking everyone 
to adjust their thermostats, how much can 
you predict will happen in terms of load 
reduction? 

It sounds like you don't want to share this 
information with the public? 

The data shared was portfolio-wide, 
but they do understand what each 
program contributed . Evaluations are 
done to assess program contributions, 
and there is a process in place, but 
results are shared only after 
evaluations are completed. A follow-up 
on specific program contributions can 
be addressed in future workshops after 
data is available, typically after three 
days for internal reporting. 

They do have data from last summer, 
but it is not shared publicly until 
evaluations are completed . A follow-up 
on data sharing can be addressed in 
future DSP workshops. 

The next presentation might reflect the 
first iteration of capturing and sharing 
this information. The need for better 
measurement and granular data 
collection to publish results more 
effectively in the future. 

The reliability is something we study. 
Time-of-use optimized equipment is 
very reliable as it's typically set and 
forget. The equipment shapes the load 
reliably. 

We forecast the response, and we have 
a resting capacity of 101 megawatts. 
Depending on the temperature and 
conditions, the response can vary. We 
provide this forecast to the balancing 
authority and California Independent 
System Operator (CAISO), and we 
work hard to achieve accuracy, often 
erring slightly on the conservative side. 

It's not that we don't want to share it. 
We do want it to be considered a 
reliable resource. We're new to 
including this in forecasts, but as we 
grow, we'll be sharing it more 
frequently. 
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At least share it with the Utility 
Commission if not the public 

What are these muscles we need to 
build?" (After describing the evolving 
grid and new practices, the respondent 
outlines various "muscles" such as digital 
twins, DER controls, and lab simulation.) 

How do we design DER controls, and 
how do they integrate with our system? 

How do we coordinate with 
manufacturers to ensure their devices 
integrate seamlessly into our systems? 

What about equity? How do we ensure 
everyone can benefit and participate in 
these programs? 

I suspect y'all do a good job of this, but 
coordinating with Edison Institute, the 
National Labs ... I don't think we have to 
invent a new wheel here in Oregon. 

Would the DERMS be installed at a 
substation level, and how much reach do 
you have with advanced metering 
infrastructure in terms of percentage? 

Absolutely. 

Necessary capabilities like grid 
modeling and analysis, controls for 
distributed energy resources, testing 
and lab simulations, and how these 
integrate into PG E's system for 
improved operations. We don't have a 
mountain of data yet, but we're 
building it to have these conversations 
in a more targeted way. 

Designing DER controls involves 
understanding the capabilities of 
devices like thermostats, batteries, or 
EVs, and then calling on them when 
needed. This also includes using smart 
inverters and distributed energy 
resource management systems 
(DERMS) 

PGE needs to collaborate closely with 
manufacturers to ensure devices are 
ready to plug into their systems easily. 
We need to reach customers 
effectively and avoid customer fatigue. 

An equity lens underpins all these 
initiatives, ensuring that as DER 
solutions expand, they remain inclusive 
and accessible to everyone. 

Yeah, our smart grid test bed is the 
marquee piece of us growing these 
capabilities ... We're using the National 
Renewable Energy Lab to build a 
digital twin for evaluating virtual power 
plant operations or non-wire solutions. 

The DERMS we're referring to is an 
enterprise-level system housed in our 
integrated operating center ... It would 
not be installed in a substation. 
Substations have monitoring devices 
like SCADA, but that's separate from 
the DERMS 
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Are you going to be doing aggregation 
yourself, or would you leave that to 
aggregators 

Regarding control and dispatch, how are 
you thinking about controlling residential 
batteries? Would it be full control or just 
when needed? 

Who is the DERMS vendor? 

Can you share who you use for your large 
CNI 

What would you consider to be your 
current VPP capacity? 

Is the standby generation used for non­
spinning reserve? 

I liked that PGE helped customers meet 
emissions compliance for backup 
generators. 

Can you clarify the relationship between 
the MYP, DRP, DSP, and IRP? 

In our demand response program, we 
are doing aggregation ourselves, but 
we will depend on third-party 
aggregators as well. 

It depends on the program design. 
Some customers might allow 10% of 
their battery anytime, while others 
might allow full control. It will depend 
on agreements made with customers 
about how much of their battery is 
available to us. 

"I believe it's OSI Aspen Tech, but 
Katie could speak more on the edge 
DERMS we use to manage multiple 
programs. 

Currently, we're using Clear Result for 
our large CNI program, but we have an 
open RFP out, so we may have 
something different in the future. 

It's basically a combination of our 
available demand response portfolio 
and our dispatchable standby 
generation, which totals about 230-240 
megawatts 

Yes, but there are limits on how we can 
use those resources. For example, 
during the heat dome in 2021, we 
dispatched our standby generation to 
relieve a specific transformer. 

That's continuing to evolve, and we've 
recently opened the program to 
include customer-owned batteries as 
well. 

The DRP, DSP, and IRP provide 
assessments of available resources and 
what to plan for, while the MYP gives 
specifics on what we'll acquire, 
including budget and megawatt 
capacity. 
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Can you clarify the process for moving 
from demonstration to pilot to program? 

What is the significance of the Smart Grid 
Test Bed in your portfolio? 

What are the key growth trends in your 
programs? 

Can you explain the reduction in opt-outs 
during the recent heatwaves? 

It's good to see data broken down by 
program performance. 

What updates can we expect in the 
upcoming multi-year plan filing? 

We have a robust process that starts 
with technical demonstrations, moves 
to small-scale pilots, and ultimately, 
once they are well-established and 
self-sustaining, transitions to full 
programs. We seek approval for new 
activities within our multi-year plans 
and inform about new demonstrations 
with the potential to move to pilot 
status. 

The Smart Grid Test Bed is managed 
under a separate docket, but we 
present it within the multi-year plan for 
a holistic view of our portfolio. This 
includes details on activities and 
budget numbers, even if they are not 
formally approved in the multi-year 
plan. 

We see a growth trend since 
introducing new pilot programs in 
2019. As of June 30, we have 101 
megawatts across seven programs, 
with 22% of our residential customers 
enrolled in one or more programs, 
which is a significant number. 

Yes, we saw fewer opt-outs than 
expected during the three-hour events. 
Customers stayed in programs longer, 
indicating that they were more 
accepting of the conditions compared 
to previous events. We analyze this 
post-event to understand trends 
better. 

We strive to provide comprehensive 
data on program performance to 
inform forecasts and understand 
customer engagement better. 

We plan to file in mid-September, 
featuring continued growth, updates to 
cost-effectiveness, and pathways for 
pilot programs transitioning to full 
program status. 
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The correlation between performance 
and enrollment is impressive. 

The discussion in Grid is grid-centric, and 
that VPPs are called in only for peak ... 
How will the challenges evolve as DERs 
deliver more power? 

What is the average value of DER capacity 
in kilowatt-month at PGE? 

So, it should go up, right? If you're 
considering Transmission and 
Distribution (T&D) avoidance. 

Yes, there's a strong correlation 
between our performance metrics and 
the number of enrollments, especially 
during extreme temperature events. 

This is an excellent question. We 
believe in the power of distributed 
energy resources (DERs) to provide 
services back to the grid. However, 
there are many complexities regarding 
market dynamics, communication 
standards for devices, and how to 
optimize these resources for grid 
services. Our distribution system plan 
will address how to incorporate and 
optimize DERs. 

Currently, the avoided cost of capacity 
is $144 per kilowatt-year. We're also 
discussing T&D avoidance values, 
which are crucial for our cost­
effectiveness assessment of DERs. The 
detailed assessment will be included in 
our multi-year plan. 

Yes, that's correct. The value will 
increase when considering T&D 
avoidance as part of the overall cost­
effectiveness calculation. 

C.5 Distribution system workshop# 5 - Sep 12, 2024 I 9 - 11 a 

Type Question/comment Response 

Comment 

203 of 344 I 

I think I have a simple question. 
Recognize that a lot of the machinations 
in these steps are theoretical. These are 
extrapolations that are done. I'll use 
myself as an example. I have the plug-in 
hybrid that and the charger is part of 
PG E's EV charging program. 
Theoretically, if a person yourself knew 
and understood, could you put in my site 
ID and understand. Oh, it's a house of 
such and such, it's got a charger, and 
thus the adoption propensity at this 
house would be X, Y, or Z? 

That's a great question. It looks very 
theoretical, but we use a lot of practical 
data. For example, we get DMV data. 
We can figure out which sites have 
EVs ... whether they are plug-in hybrids 
or fully electric vehicles. We also know 
which sites have internal combustion 
engine vehicles. For your case, if the 
data is good, we would already be 
able to figure out you have a plug-in 
hybrid, and combining the customer 
data, we could also figure out how you 
are using it. 
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I just had a question about the purchase 
price incentives that you're including. Is 
that just forecasting potential price 
incentives? Or is that taking into account 
like changes in manufacturing, to take 
use of the Inflation Reduction Act (IRA)? 
Like? How in depth are those. Consensus. 
And some of those inputs being analyzed 
and kind of look like, are those getting 
their own scenarios themselves? And 
then that influencing the actual forecast? 

I know that PGE has goals as far as 
decarbonization. Is there any relationship 
between these scenarios that you're 
showing? Like does the reference relate 
to the goals? Is the high one what the 
goals are? How do they relate? 

So there are 2 things, and both have 
been taken care of here. One is the 
price of vehicles. We may think that 
vehicle prices may decrease over time 
because certain attributes may 
become cheaper, or some other 
technology part may become cheaper, 
or they may not decrease that much. 
That influences the adoption rate, as 
well as what you mentioned, like 
federal incentives or state incentives. 
Those can really motivate or 
demotivate customers to buy these 
vehicles. Both of these factors are 
taken care of in the scenarios. For the 
high adoption scenario, we might 
assume more incentives and cheaper 
prices over time. For the lower 
adoption scenario, we might assume 
higher car prices and see the range of 
possibilities over time. 

Definitely, we put a high focus on the 
goals. We are always looking at them 
and assessing whether all of that 
information is incorporated into our 
modeling and estimates. For example, 
there is the advanced clean energy 
goal, and we do take that into account 
when we plug in the adoption curves 
over the years, with the goal of 
achieving those targets. So yes, we 
give a lot of importance to these goals. 
I think you may have been asking 
about PGE's overall goals regarding 
decarbonization. So those targets for 
2030 and 2040 are set to be met 
regardless of the amount of load on 
our system or where that load comes 
from. There is not a decarbonization 
goal that's specific to transportation 
electrification. Our decarbonization 
targets are tied to the number of 
kilowatts served and how clean those 
kilowatts are over time. 
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I'm curious about how the building 
forecast is trued up with field data. For 
example, does it incorporate data from 
the Energy Trust for heat pumps or 
PG&E's own marketing that resulted in 
leads to heat pump clients? Is some of 
that data in there to establish a baseline? 

With this, stakeholders' visibility and the 
ability to inform assumptions and data 
inputs that are built into the model, or 
only allow interactions with the output of 
the model? 

Yes, it is. We've taken various 
approaches to make the model as 
realistic as possible. We've utilized 
multiple surveys that provide 
information on what types of heating 
and cooling systems customers use. 
For the customers where we have this 
data, we incorporate it directly into the 
model. For those we don't have 
detailed information on, we use 
stochastic methods to assign heating 
and cooling systems-whether it's 
electric heat pumps or gas-based on 
the known customer data as a sample. 
In addition, we factor in cost incentives 
and other relevant data for billing 
electrification. For future trends, we've 
used sales information on different 
equipment types relevant to building 
electrification and combined it with 
market share data to get a clearer 
picture of current and future trends. 
These methods allow us to provide a 
more realistic estimate. 

That's a very good question, and I think 
that's a criterion that we're going to 
take back and write down. If that is an 
expectation, then that is an expectation 
we should strive to meet. We know that 
the adopter model still requires some 
upgrades to be even better or more 
granular, and so we will share that 
information with you. We can certainly 
share those updates as part of this 
process. Yes, you'll have the outputs 
through this interaction, and I believe 
we have seen other utilities, like we sat 
down with Avista a couple of weeks 
ago, where they share their input 
information. So I think it's possible to 
share input information through this 
process. 
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Question 
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206 of 344 I 

I was curious if there's anything publicly 
available that's kind of a step in this 
direction, maybe not as complex and 
thoroughly thought through, but for 
example, Puget Sound Energy has 
posted priority electric lines for their 
DERs. I was wondering if you guys have 
taken any steps in that direction similar to 
that?" 

I know this was discussed. Your highest­
level goals for this. But it probably would 
bear .. . Would be helpful for me to hear 
you describe again . Just kind of what 
your intended. I think you've talked about 
the problem around transparency and 
certainly reflecting some of the staff 
feedback. But just what your highest-level 
goals again are for the effort? 

What would the relationship then be to a 
back-end side? In terms of governance, 
are there delineations between the data 
sets that the company will not disclose or 
how do you conceptualize it? How is this 
replicative of that? Or how does it 
interface with the structure of the tool , as 
today? 

How much of what information will be 
shared? And how much of that do I have 
transparency to? 

When is your launch for that? What is 
your proposed date for that launch? 

We do have a DER map available on 
the DSP site. We do, through this 
process, identify where on our system 
we have needs and how we address 
those needs. We gave a presentation 
about that a couple of meetings ago, 
and there'll be some additional 
information in the DSP about that. I'm 
unfamiliar with what PSE is doing, so I 
can't commit to that until I see it, sorry. 

Yeah, I mean it is to share a forecasting 
tool with our stakeholders and the 
commission staff. Create a tool that's 
easy to use. Right now, the adopter 
model is not particularly easy to use. It 
requires an understanding of the 
Python code and data analysis. What 
we want to do is just create an ability 
for you and other stakeholders to be 
able to query, adopter and create 
scenarios to your interests. 

Yes, there's some things that will have 
to be reduced in some manner ... We 
have a full distribution system map 
within adopter. It carries meter 
information, and it queries sensitive 
customer information around usage. 
That information cannot be shared ... 
We will have to work on how that 
information is collected, reduced, 
anonymized, and shared into that 
model, so that it can be secure, but 
also still useful, relevant, and equitable. 

I think that needs to be part of the 
stakeholder conversation and the build 
requirements that we are all 
collectively developing around this 
interface. 

I would like to start working on this this 
year, probably the last quarter of the 
year. We'll be working with Lisa 
Schwartz over at Lawrence Berkeley 
National Lab. I owe her a scope of work 
in the next couple of weeks around the 
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207 of 344 I 

I'm excited about this particular project. I 
think there's a lot of opportunity here for 
us to set some best practices around data 
sharing and access. My hope is that we 
can successfully execute on this together 
and demonstrate to the rest of the 
country that this type of transparency and 
utilization of these models with 
stakeholders is a positive. 

Can you clarify the commitment from the 
U.S. Department of Energy regarding 
funding for this activity post-election? 

I would appreciate if you could share the 
slide deck and video recording. 

Will there be opportunities to discuss this 
topic further? 

Can we hear more about the 
collaboration between transmission and 
distribution system planning teams? 

Can you provide a brief overview of how 
the transmission and distribution 
planning teams work together? 

expenditures ... We intend to give that 
detail through the Multi Year Plan. 

Thank you for your enthusiasm! We will 
submit additional information as part 
of an appendix within the Multi-Year 
Plan that we intend to file in mid­
October. We'll be collaborating with 
the U.S. Department of Energy and 
Lawrence Berkeley at Astral Lab for this 
round of funding and subsequent 
rounds. 

Yes, I should be transparent that the 
commitment from the US DOE is to 
continue funding this activity, assuming 
the right administration is in place after 
the next election 

As mentioned in our previous 
presentation, we will have the slide 
deck and the video recording in your 
in boxes and uploaded to our website 
within a week for you to review. 

If you have further questions or want to 
discuss this specific topic more, you're 
welcome to join us during our office 
hours in two weeks, on September 
26th. 

Absolutely! Fatima, our distribution 
system planning manager, will be 
joining us to talk more about how 
these two teams work together to 
provide safe and reliable power to all 
of our customers. 

Sure! I will give a very brief overview of 
how the transmission and distribution 
planning teams coordinate to provide 
safe and reliable power. We build our 
system for peak demand and study the 
system to make sure it can handle 
increased electricity usage. 
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