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Filing Center:

Portland General Electric (PGE or the Company) wishes to acknowledge and reply to comments
filed in Docket No. UM 2362, regarding the Company’s 2024 Distribution System Plan (DSP), by
Public Utility Commission of Oregon (OPUC or Commission) Staff, the Energy Advocates —
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Association (OSSIA) — the Oregon Citizens’ Utility Board (CUB), OSSIA, and Utilidata.

Our reply comments are attached below. In addition, PGE will file separately confidential
Appendix A, which contains responsive information subject to General Protective Order 23-132.

PGE thanks Staff and parties for their constructive comments and appreciates their careful
review of the Company’s DSP. We look forward to further discussion of these topics as the
review process continues to unfold.

Sincerely,

/s/ Jason Salmi Klotz

Jason Salmi Klotz
Senior Manager, Regulatory Strategy and Planning
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UM 2362: PGE's DSP Reply Comments

PGE's 2024 Distribution System Plan: A Foundation for the Future

PGE appreciates the substantive comments on our 2024 Distribution System Plan (DSP) by Public
Utility Commission of Oregon (OPUC or Commission) Staff, the Energy Advocates (comprised of
NW Energy Coalition (NWEC), Green Energy Institute at Lewis & Clark Law School (GEI),
Community Energy Project (CEP), and Oregon Solar + Storage Industries Association (OSSIA)), the
Oregon Citizens' Utility Board (CUB), OSSIA, and Utilidata. We look forward to continuing
constructive dialogue with all stakeholders as we address those comments.

Distribution System Planning is and will remain an evolving practice as PGE and other utilities strive
to adapt to changing customer and system needs, technologies, and public policy priorities. In this
context, the updated DSP guidelines the OPUC adopted with Order No. 24-421 represent years of
collaborative effort among utilities, Staff and stakeholders to enhance transparency, equity, and
accountability in utility investment decisions. The guidelines establish expectations for utilities to
disclose planning assumptions, identify grid needs, explore non-wires alternatives, and integrate
customer and community perspectives into long-term strategy.

As Staff anticipated in its recommendation to the Commission for Order No. 24-421, the DSP
guidelines are not static and will likely be further revised before the next DSP planning cycle. Thus,
we anticipate, in at least some cases, Staff's and stakeholders’ comments may highlight areas for
future discussion of potential revisions of the guidelines and refinements to future DSP content
expectations rather than to content changes or additions to the current DSP under existing
guidelines.

That said, PGE's 2024 DSP was developed in full alignment with the vision encompassed by the
current guidelines, and our decision to file the plan in Q4 2024 intentionally supported
coordination across various planning channels, including the Integrated Resource Plan (IRP), Clean
Energy Plan (CEP), and Transportation Electrification Plan (TE Plan or TEP), as demonstrated in our
December 2024 stakeholder workshop. This was intended to be—and we hope in fact is—
responsive to the desire among Staff and stakeholders for clearer integration and transparency of
utility investment decisions in support of a cleaner, more affordable, more flexible, and more
resilient power grid. Several stakeholders commended PGE for the 2024 DSP finding it
comprehensive, transparent and forward thinking. Our responses to Staff's and stakeholders’
comments below are intended to further support that purpose.

Our Vision for an Optimized Grid
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The 2024 DSP is a comprehensive and transparent compendium of distribution planning \
information. Though not explicitly required by the DSP Guidelines, PGE's plan shares a proactive

vision for the utilization and optimization of all available resources across the system. This vision is
encapsulated in our Virtual Power Plant (VPP) and Grid Modernization strategy, which includes a
first-of-its-kind benefit-cost analysis of these foundational investments.

PGE believes it is crucial to share with stakeholders and the Commission the importance of
thoughtful, long-term strategic investments that will benefit both individual customers and the
overall system. We recognize the imperative of cost management and share concerns about rising
costs and customer affordability for essential services.

Challenges with Current DSP Guidelines and Path Forward

PGE acknowledges the extensive scope of the 2024 DSP, which comprises over 600 pages of
information, inclusive of the appendices. We note, for instance, that we have received numerous
requests for information already present in the DSP, requests for new analysis based on data
provided, and requests for information filed in other PGE plans (such as the Flex Load Multi-Year
Plan, IRP, and TE Plan). Some stakeholders have even requested information previously required
under older DSP guidelines or asked for tracking of such data. While the information requested
may be of interest to stakeholders, it is not necessarily relevant to the Commission’s decision on
acceptance of the DSP as being compliant with the current guidelines.

A recurring concern is that information within the DSP is perceived as not up-to-date. It is important
to note that information in the DSP—like that in any plan—reflects a specific point in time, because
data was necessarily collected mid-cycle during the plan's development. Given the dynamic nature
of the distribution system—including changes in customer demographics, usage, system topology,
and needs—any shared information will always represent a snapshot in time. Addressing new
distribution system challenges and making corresponding investment decisions are subject to
ongoing changes, updates and refinements.

To mitigate these challenges, PGE proactively offered regular presentations and information
sharing with Commission Staff during the development of the newest DSP guidelines. Our aim was
to help Staff understand activities, project changes, investments, and the inherent complexity of a
highly interconnected system. We understand the challenges regulators and stakeholders face in
requesting and digesting the right level of information to comprehend such a technical and
complex system, which is why we proposed regular, ongoing engagement to review our activities.

During guideline development, we collaborated with Staff on language that would allow utilities to
provide information from our internal systems, consistent with information provided in other
dockets, without disrupting existing processes or requiring fundamental changes to our planning
and operational practices. This is reflected in the "where possible" and "should" language within
Section 8 of the DSP guidelines. Utilities viewed this as a good-faith effort to continue the dialogue
and evolve the guidelines towards a more approachable, helpful, and comprehensive DSP for all
stakeholders, enabling them to better guide utility actions and investments.
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PGE's 2024 DSP represents our best effort to meet stakeholder and Commission Staff interests \
while fulfilling guideline requirements, recognizing that further revisions to the guidelines are
anticipated. With this in mind, we respectfully ask Staff to recommend Commission acceptance of

the 2024 DSP. In parallel, we would like to open a dialogue with Staff and stakeholders to share our
ongoing activities, offering insight, knowledge, and a deeper understanding of our decisions,

beyond just project costs and timelines. The guidelines’ current breadth makes the required
compilation of information overly onerous for utilities to develop and for Staff and stakeholders to
fully absorb, place in context, and review. The imprecise language of the guidelines has led to
information requests that may seek information increasingly less relevant to investment decisions,
seeking details on general utility management or processes not directly tied to funding and cost
recovery.

Notwithstanding the discussion above, PGE has grouped the comments received from Staff and
other stakeholders in UM 2362 based on common themes and provided the responses below.
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1. DSP Forecasting Practices

Several stakeholders commented on various aspects of the forecasts that PGE uses for distribution
planning purposes. Staff asks PGE to provide the load forecasts by substation as per Guideline 5.a.'
Multiple comments relate to distributed energy resources (DER) forecasts with a particular focus on
Transportation Electrification (TE) forecasts and interest in specific details about the inputs,
methodology and challenges. Staff also asked about modeling efforts since May 2024 aimed at
making the electric vehicles (EV) forecasts more accurate,” while energy advocates echoed this with
concerns about the accuracy of these forecasts.? One comment from the Energy Advocates seeks
clarification regarding the consistency and alignment of the DER forecasts across different planning
activities.? CUB recommended that PGE file a supplemental update of forecasts and explain how
they may impact the DSP since there has been significant upheaval of market conditions and policy
in recent months.?

Substation Load Forecasts

Confidential Appendix A contains substation-level total load forecasts by substation for the year
2030. The information provided in Appendix A is subject to General Protective Order 23-132.

PGE first clarifies that our corporate load forecasts are not developed at the substation level
granularity. The load growth data at the substation-level, substation transformer-level, and up to
the feeder-level is developed by combining the historical peak load data with known discrete load
additions expected in the future years to generate load forecasts with locational granularity.

It should be noted that with the CYME Integration project described in the 2024 DSP’s Appendix G
(Section G.3.1), AdopDER recently developed the ability to estimate Service Point Identifier (SPID)-
level hourly load profiles and DER load impacts in line with the current CYME requirements for
evaluating loads. The capability is still emerging and PGE is currently in the process of evaluating
quality and future application.

Recent Improvements in the TE Forecasting Methodology

PGE has taken several steps to enhance the accuracy and reliability of its EV adoption and load
modeling. These improvements have been incorporated through successive updates, culminating
in the August 2024 DER forecasts from AdopDER which were used in PGE’s 2024 DSP. PGE has
continued to make additional improvements which have been incorporated in PGE’s latest June
2025 AdopDER runs. PGE provides the specific details presented below in good faith with respect
to the Stakeholder comments and in furtherance of knowledge sharing and discourse. This

T OPUC Staff's Comments to 2024 DSP. Comment #1 and #2. um2362hac337514026.pdf

2 Joint Comments by Energy Advocates to 2024 DSP. UM 2362: Joint Advocates Comments on PGE 2024
DSP.docx

3 CUB’'s Comments to 2024 DSP. um2362hac337518026.pdf
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informational update would have been provided in the Interim Update expected at the end of the
year.

For the August 2024 AdopDER update, PGE had implemented the following changes as first steps
towards improving the EV forecasts:

e Improved Vehicle Classification: PGE initiated the creation of a standardized methodology
for fuel type classification of vehicles within PGE's service territory into battery electric
vehicles (BEVs), plug-in hybrid electric vehicles (PHEVs), and internal combustion engine
(ICE) vehicles. The methodology helped fix a previous categorization error that had led

some ICE vehicles to be misclassified as EVs.

e Improved Address Matching: PGE created a standardized methodology for performing
vehicle-SPID matching for vehicles within PGE's service territory. This is crucial for estimating
the current state of TE with locational granularity, and therefore in improving the TE
forecasts.

¢ Medium- and Heavy-Duty Engagement: PGE created an internal data gathering process for

estimating the existing number of MDVs (medium duty vehicles) and HDVs (heavy duty
vehicles) in the service territory since the DMV data that PGE was receiving largely excluded
medium and heavy-duty vehicles over 10,000 lbs.

e Updated Adoption Curve for Vehicles:

O PGE assessed the vehicle adoption curves from multiple sources and updated the
light duty vehicle (LDV) adoption curves based on Electric Power Research Institute’s
(EPRI) latest forecasts at that time.

O MDV and HDV adoption curves were updated based on relevant adoption curves
available from Brattle.

O In May 2024, market shares for TE fleet electrification and TE HDV city buses (ref, low
and high) were high. However, a slowdown was starting to be observed in these
specific categories. The August 2024 AdopDER run includes refreshed TE fleet
electrification adoption curves better reflecting observed actuals. The reduction in
these market shares led to associated reduction in the energy impacts.

It is important to note that federal policy plays a crucial role in shaping TE forecasts. The modeling
takes into account various federal incentives. Since the forecasts provided in the DSP were
generated from AdopDER’s August 2024 run, the changes in federal incentives which have taken
place after August 2024 are not reflected there.

Since the submission of the 2024 DSP there have been changes in policy and market conditions.
For the June 2025 AdopDER update, PGE implemented several modeling improvements/updates
to further enhance the accuracy of EV adoption and load forecasting:

e |Improved Vehicle Classification:

O PGE refined its methodology for identifying registered LDVs in our service territory
by using the National Highway Traffic Safety Administration (NHTSA) VIN decoding
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API. This allows for accurate differentiation between BEVs, PHEVs, and traditional

hybrids.

O This correction removed non-plug-in hybrids that were previously misclassified as
electrified vehicles, improving the precision of our EV registration counts.

Medium- and Heavy-Duty Engagement:

O PGE initiated targeted outreach to commercial, municipal, and industrial fleet
operators to understand electrification plans for MDVs and HDVs, particularly those
not captured in DMV records.

O This qualitative insight supplements official registration data and supports a more
realistic estimate of MDV/HDV electrification potential, aligned with weight class and
fleet-specific planning.

Updated Adoption Curve for Light-Duty Vehicles:

O Revised spatial and temporal adoption curve has been adopted for LDVs, informed
by updated baseline conditions and key economic and technological drivers.

» Baseline Metrics Include:
o Updated DMV vehicle classification via service point address (primarily for
LDV/residential customers)
o Sector-specific hourly load shapes (e.g. Residential L2, Public DCFC)

Updated local weather
Historical EV adoption via DMV service point identifiers

=  Economic and Technical Drivers:

o Current customer discount rates and average financing terms

o Vehicle pricing trends, including charging infrastructure, Operation and
Maintenance (O&M) costs, and vehicle lifespan
Gasoline prices (modeled with 2% annual escalation)
Availability and impact of federal and state incentives and tax credits - timing
and available offerings.

e The Low Case Scenario modeled in the June 2025 AdopDER Update
removed federal tax credits beginning in 2026, reflecting uncertainty
at the time regarding the continuation of these incentives. This
assumption was made prior to the passage of the Big Beautiful Bill.

o Efficiency improvements, vehicle range, and Vehicle Miles Traveled (VMT)
assumptions

Alignment with Market Trends and Stakeholder Feedback:

O Based on feedback that PGE's previous forecast differed from other regional forecast
and did not reflect statewide trends, updates were prioritized to variables that most
directly influence adoption:

o Modeled the declining impact of federal incentives, assuming phaseout by
2032, and introduced a low scenario with no incentives post-2026.

o Recalibrated Oregon’s Clean Vehicle Rebate program, recognizing potential
budget constraints over time.
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Incorporated the Q1 2025 delay in Advanced Clean Trucks Il enforcement. \
Updated vehicle cost projections based on inflationary and market financing
conditions.
o Evaluated AdopDER LDV historical trend and forecasts against other regional
resources for validity.
These updates support grounding the forecast in observed customer behavior, current market
signals, and evolving policy conditions.

Figure 1 is a comparison of LDV adoption (PGE's largest EV load contributor) forecast using
AdopDER's June 2025 update—with other regional projections, including EPRI's service territory
analysis and the Annual Energy Outlook’s economic growth scenarios:

Figure 1. Comparison of AdopDER’s June 2025 Cumulative LDV adoption forecast
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AdopDER's reference and low scenarios (to be included in the 2026-2028 TE Plan) fall within the
bounds of these regional benchmarks. Both scenarios incorporate uncertainty around inflation,
vehicle pricing, tariff impacts, and changes to incentive structures.

PGE will continue refining these forecasts based on updated data, regulatory feedback, and
ongoing coordination with stakeholders to create proper scenario models as the EV landscape,
policy environment, and customer adoption patterns evolve. Future updates will also evaluate load
per vehicle (kWh/EV) assumptions based on PGE customer charging behavior, technology
improvements, and refined end-use load shapes derived from AMI data, load research, and EV
disaggregation.
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In the 2024 DSP, PGE provided the most current EV forecasts available at the time in Chapter 3 and
Appendix G. The forecasts were based on AdopDER’s August 2024 vintage, and not based on data
from the 2023 TE Plan. PGE recognizes the importance of maintaining consistency between the TE
Plan and the DSP. While differences may exist between the EV forecasts in the 2023-2025 TE Plan
and the current DSP, these reflect ongoing methodological improvements and market changes
rather than inconsistencies. Since the development of the 2023-2025 TE Plan, PGE has made
substantial enhancements to its EV forecasting approach using our in-house DER modeling tool,

Consistency Between EV Forecasts in TE Plan and DSP

AdopDER. These refinements—driven by improved data quality, evolving market conditions, and
stakeholder feedback—represent progress in forecast accuracy and transparency. Enhancements
made in the most recent AdopDER iterations are detailed above.

Consistency and Alignment of Forecasts in Planning

In DSP Chapter 3, the forecast for storage includes only behind-the-meter distributed storage
which is customer-sited. As described in DSP Section 2.3.2, elements of PGE's VPP are illustrated
by Chapter 2, Figure 8 (Components of PGE's VPP) and Chapter 5, Figure 19 (Visualization of virtual
power plant definition). This vision has been created to help clarify the role and function of VPP.
The VPP integrates and operates DER and flexible loads throughout the distribution system in an
optimized manner and delivers increased value to customers.

The storage goal for VPP provided in Chapter 5 includes potential for grid-tied energy storage. It
includes customer-sited batteries, PGE’s Smart Battery pilot, PGE's Energy Partner Program
Schedule 26 where non-residential batteries can participate, batteries in PGE's Distributed Standby
Generation program and PGE facilities (such as the Integrated Operation Center) within the
distribution system that would contribute to the VPP. The company continuously evaluates DER
potential, including storage, through the DSP using the AdopDER model. The IRP portfolio
forecasts resource needs, including DERs.

Impacts of Changing Policy and Market Landscape

In the 2024 DSP PGE provided the August 2024 vintage DER forecast dataset, which was the latest
data available at that time. Market conditions and policy are constantly evolving, and it is true that
in the past few months there have been a number of changes which may potentially impact DER
adoption.

The DSP is typically filed every 2-3 years, and the DER forecasts provided in the DSP are up to date
when the plan is filed. Refreshed forecasts become available between two consecutive DSP filings
since PGE performs DER forecasts multiple times in a year. PGE always strives to use and share
latest forecasts with Staff and stakeholders in regulatory proceedings. This is one of the reasons
why PGE proactively offered to provide interim updates to Staff between filings to enable sharing
of changes and updates. Updates related to DER forecasts will be provided in the Interim Update.
As for cost forecasts, PGE is planning to share only loaded estimates to avoid confusion and
continue improving cost transparency.
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2. Distributed Energy Resource Deployment

Some of stakeholders’ comments focus on PGE’s goals and approach related to distributed solar
and storage adoption.* Staff expresses interest in learning about the ongoing partnership with
Energy Trust.® Energy Advocates urge PGE to prioritize implementation of water heating
management in multi-family homes, single-family residences and commercial applications.* CUB
suggests more strategic planning to be pursued for optimized DER deployment and for accelerating
further adoption in high value areas.® Staff requests a status update on the development of the
resiliency improvement category.®

Solar and Storage

PGE has a target of 150 MW of solar + storage flexible load to be integrated with the Virtual Power
Plant (VPP) by 2030 (Figure 2).

Figure 2. PGE VPP MW Targets
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(1) Distributed Solar interconnected capacity from the Net Energy Metering Program is approximately 286 MW in Sep 2024; excluded from VPP
because it is not integrated with PGE's VPP technology platforms.
(2) Distributed Thermal represents the customer back-up engines in the Dispatchable Standby Generation (D5G) program.

PGE currently has 30 MW of grid-tied energy storage on the system to contribute to the VPP.
Meeting the 2030 target will depend on growth of customer-sited programs for residential,
commercial, and industrial, successful contracting of Community-based renewable energy (CBRE)
projects with energy storage, as well as development of the VPP capabilities outlined in Chapter 5.

The Energy Trust's rebates for residential, non-residential, and income-qualified battery energy
storage as well as their continued important trade ally management play a critical role in
supporting quality and affordable installations of battery energy storage paired with solar. PGE has

4 Joint Comments by Energy Advocates to 2024 DSP. UM 2362: Joint Advocates Comments on PGE 2024
DSP.docx

5> OPUC Staff's Comments to 2024 DSP. Comment #6 and #10. um2362hac337514026.pdf

¢ CUB’'s Comments to 2024 DSP. um2362hac337518026.pdf
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worked closely with the Energy Trust for the past five years on the deployment of the Smart Battery
pilot and to support solar + storage installations in PGE's territory in general.

PGE views the Energy Trust's role in solar and storage additions for the VPP as supporting
customers in their acquisition of the technology, supporting up-front research, connecting
customers with high quality trade allies, and supporting purchase affordability with up-front
rebates. Once the customer has acquired the technology then PGE works to leverage that DER for
grid services with the enterprise Distributed Energy Resource Management System (DERMS)
through participation incentives in the individual programs.

Table 2 outlines the resources contributing to PGE's VPP targets, the current capacity and targets
by 2030. The company has modeled the path to be on track to meet the energy storage, but this is
largely dependent on the successful procurement of energy storage with CBREs to achieve this, a
process still in the RFP phase.

Table 1. VPP Progress to Goal (2030 goal is 150 MW)

Resource 2025 MW 2030 MW
(Actual) (Target)

CBRE Storage 0 78
Smart Battery Pilot 1.9 27
Non-Residential Battery Program 0.03 2.8
Batteries in DSG 0.75 10
Distribution-sited batteries 22.75 30
PGE Facilities 4 4

Total 30 151

Net metered solar resources must be paired with a dispatchable energy storage to be dispatchable
and enrolled with the VPP’. PGE recognizes that the federal landscape has changed which will
potentially impact the uptake of new solar and energy storage activities. PGE's next forecast cycle
will look to evaluate the impacts of this changed policy environment.

PGE has and will follow the requirements of the net energy metering law and Commission policy.
Current policy does not allow utility control of rooftop solar. Some of the NEM resources are
planned to be integrated into the Enterprise DERMS to provide enhanced visibility into the
capacity, number of resources and forecasts of these behind-the-meter resources.

7 PGE conducted a Smart Solar Inverter Study from 2022-2025 within the Smart Grid Test Bed to research the potential
ability for smart inverters to support distribution operational needs, such as voltage support or frequency support. The
study is currently in the evaluation phase and included smart inverters at 53 customers sites. Preliminary results show
strong indication of potential over-voltage improvement through Volt-VAR setting changes, and early analysis indicates
limited to no impact on customer experience. However, logistical and technical constraints of changing inverter settings
may limit the ability to deploy this approach at scale in the near-term.
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PGE intends to partner with Energy Trust of Oregon to advance stated flexible load and distributed
solar + storage VPP goals. The timing of this collaboration will depend on the technological
maturity, utility program readiness and stage of Energy Trust measure development for the

Energy Trust of Oregon Collaboration

respective end-use. Additionally, for income-eligible programming, the collaboration will depend
on the magnitude and timing of public sector funding that is expected to offset, amplify, enable
and otherwise braid with Energy Trust incentives. PGE partnered with Energy Trust to define a co-
delivery framework and governance model in UM 2141, which addresses PGE's Flexible Load
Multi-Year Plan, that serves to ground the collaboration and inform annual utility-specific action
planning activities and outcomes.

Water Heating Management

PGE shares the Energy Advocates’ view that there is potential to unlock additional electric water
heating capacity to provide energy shifting value. PGE continues to monitor market and regulatory
developments, such as the implementation of CTA-20458 requirements and the maturation of
other enabling technologies, to allow the eligibility and scalability of water heating solutions. As
part of our ongoing development process, PGE is evaluating how prior barriers (ex., reliability of
Universal Communications Modules (UCMs)) to broaden participation can be mitigated through
emerging solutions. PGE has been conducting demonstrations in our Smart Grid Test Bed (SGTB)
to better understand the requirements and barriers to communicating with grid-enabled heat
pump water heaters in single-family homes. This research is expected to conclude in 2026. We are
exploring expanding the portfolio to include single-family or commercial water heating. Lessons
learned from the SGTB will be incorporated into any future water heater offering. Updates on this
work are expected to be shared in our next Flexible Load Multi-Year Plan filing.

Strategic DER Deployment

Since 2019 PGE and ETO have partnered to pursue locational program deployment in PGE's Smart
Grid Test Bed neighborhoods, beginning in Hillsboro, Milwaukie and North Portland. PGE has also
partnered with National Renewable Energy Laboratory (NREL), NEEA and Community Energy
Project to deploy DER in these communities. Neighborhood selection was based on a variety of
criteria, including community benefit and substation constraints. If a locational value for avoided
distribution cost is applied, it could further these efforts toward a non-wires solution (NWS) that
includes customer compensation via program participation. However, strategic deployment is only
one piece of activity necessary to harness the benefits of NWS. As NWS are locationally specific to
the investment or built infrastructure replacement they will need to operate differently than DER
built as energy and capacity resources to fill PGE’s growing energy and capacity resource needs.
The capabilities of a modern grid with VPP optimization will be able to optimize DERs as both NWS

8 The CTA-2045 standard is both a communications protocol and a physical port style with two physical form
factors (AC, DC). CTA-2045 now has a brand name, EcoPort.
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and grid resources. Programmatic or the current tariff structure of our programs does not meet the
needs of a NWS. Additional work is needed here.

Resiliency Improvement Category

Resilience is the ability to anticipate, adapt to, withstand, and quickly recover from disruptive
events. PGE has taken a community-centric approach in making investments and developing
programs targeting both operational and infrastructure resilience for PGE and the customer.

Over the last couple years, PGE has achieved measurable progress in quantifying the value
resilience investments can support in withstanding impacts from climate change, avoiding Public
Safety Power Shutoff (PSPS) event impacts on customers, harnessing the advantages of DERs on
the grid along with a variety of other projects & programs. The company has not yet incorporated
resilience metrics into its Value Framework or Risk Informed Decision Making, which are the
company's project valuation and prioritization tools. In the future, PGE may have a new resilience
category; however, currently, PGE has not yet determined the most appropriate metric(s) to
accurately measure and quantify resilience benefits resulting from projects.

Efforts to integrate resilience considerations into PGE's project analyses, alongside reliability, risk,
and financial benefit evaluations, continue to progress. Two principal metrics that have been
utilized to model resilience improvement include the following:

CEMIn: Customers Experiencing Multiple Interruptions: # of customers experiencing more
than one outage in a given time frame.

CELIDm: Customers Experiencing Long Interruption Durations: # of customers experiencing
outages with a duration of at least m hours.

These metrics have been used alongside standard measures of risk ($) and reliability (CMI) to
understand the overall benefit of certain projects. For example, projects proposing overhead to
underground conversion or installation of tree wire on certain radial feeders have been evaluated
in part by the number of customers they could potentially remove from CEMI6 category by
considering reduction to expected number of future outages. It should be noted, however, that this
metric is not applicable to many of the projects PGE considers. As such, it remains unclear whether
or how this metric can be completely integrated into the project prioritization scoring.

It is important to note that wildfire mitigation investments are serving a critical function in system
hardening and enhancing grid resilience. As part of the holistic investment evaluation and
planning, the wildfire team continues to assess how traditional investments and microgrid
technology can contribute to wildfire mitigation strategies and overall grid resilience.

In PGE's 2024 Wildfire Mitigation Plan, the company has identified approximately 145 miles of
system hardening improvements, encompassing overhead-to-underground conversion and
reconductor projects, many of which address worst performing circuits. These investments are
anticipated to yield improved resilience through reduction in customer outage frequency.
Furthermore, wildfire mitigation investments will generate multiple ancillary benefits beyond
wildfire risk reduction, including enhanced storm resilience and reliability improvements.
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3. Fairness and Equity

PGE received comments focused on fairness and equity. One of the comments from CUB raised
concerns that multi-family ratepayers, including renters and condo owners, as well as customers in
housing stock that cannot incorporate new technologies into their homes, will pay to upgrade a
distribution system that they cannot access’. A second comment from Staff asked to expand on
development of the equity index by providing a full list of included metrics, data sources,
methodology behind any individual metric weighting, and whether the approach might be adaptive
to regional needs’.

Accessibility of New Technology Benefits All Customers

All customers regardless of dwelling type derive benefits from reliable distribution infrastructure.
There are multiple specific system-wide benefits that are received from newer technologies that
form the foundation of the VPP. All customers, irrespective of their rate classes, benefit from those
activities. This has been demonstrated and quantified in the Benefit Cost Analysis included in
Chapter 5 of the DSP.

While PGE acknowledges that some customers may lack accessibility by virtue of their housing
stock there are programs like Peak Time Rebates and Residential Smart Thermostats in which they
may participate and there are income-eligible bill assistance and discount (up to 80%) programs to
offset rate impacts that are the result of distribution system upgrades.

Additionally, in the multifamily affordable housing context, PGE is developing a flex load program
supporting CTA-2045 technology, which utilities can leverage to communicate with water heaters
to shift or reduce electricity usage during times of peak demand and to heat water when there is a
surplus of renewable energy on the grid. The grid assets will be incorporated into PGE's fleet of
DER assets, with Heat Pump Water Heater (HPWH) systems joining the existing Multifamily Water
Heater program portfolio.

PGE is not the only entity working to address the “split incentive” issue present in multi-family and
rental housing. This is a national issue. One that the Energy Trust of Oregon, NEEA, Bonneville
Power Administration, the Northwest Power and Conservation Council, public and municipal
utilities in the Pacific Northwest have been working to address for decades. PGE works with all
these entities in on-going efforts to find new approaches to remove the barrier of the “split
incentive”. PGE is open to proposals and ideas on how best to cost effectively address the issues
raised in comment by stakeholders.

? CUB's Comments to 2024 DSP. um2362hac337518026.pdf

10 OPUC Staff's Comments to 2024 DSP. Comment #4. um2362hac337514026.pdf
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Methodological Details of the Equity Index

PGE contracted with Resource Innovation, formerly known as Cadeo, to develop an approach for
considering equity within its distribution system planning process. Cadeo developed an equity
index that helps identify underserved and/or disadvantaged communities (beyond traditional
income eligibility), and therefore enables us to prioritize grid needs in those areas when
appropriate (based on results of the ranking matrix). The methodology, data sources and
underlying variables are described below.

Initial Variable Identification and Data Gathering: At the outset, Cadeo developed an inventory of
data sources (both public and utility-owned data). Table 2 presents a list of potential
variables/criteria to consider within various categories. Relevant state policies and definitions of
underserved communities, such as those in HB 2165, and other composite indices and tools were
reviewed for assessing factors influencing equity. Cadeo prioritized publicly available data that

allows for greater transparency and broader accessibility to the underlying sources used for this
analysis. PGE used the identified key fields from these sources to consolidate a comprehensive
data set, assigning geospatial units (Census Block or Tract IDs) and merging with discrete PGE
premise IDs. Additionally, customer, grid-level and external data were used to estimate income,
demographics and customer arrearage information which are utilized for the index development.

Table 2. Data Inventory of Sources

Type Source

Geographic PGE Shapefile / Census Geographies

Income / US Census Bureau’s American Communities Survey (ACS) Data, Public-Use Microdata
Demographics | Sample (PUMS), customer metrics, Acxiom, Department of Energy (DOE) Low-Income
Energy Affordability Data (LEAD) Tool

Customer PGE (list of accounts with current and/or historical arrearages, assistance payments,
Arrearage disconnects / reconnects)

Quality Control Assessment: The team reviewed data quality and granularity to narrow down the
data included in the customer database. To assess data quality, the team considered the amount of
missing data and the match rate of the data to individual customers. Some variables provided
different levels of granularity, for instance census block group, census tract, or premise level.

Data reduction: Once data sources and key variables for each category had been identified and
consensus reached on the final selection, a statistical analysis was conducted to reduce the number
of input variables. Examples of the final variables selected for equity index metric are energy
burden, housing type, owner/renter, race etc.

Index scoring: With the final set of variables, an index was constructed by using a scorecard-based
approach. Weights were effectively applied to each variable (and attributes and/or distributions
within each variable) to allow for determining tiers of variables for prioritization. To illustrate an
example of this weighting, energy burden received the highest weighting (and associated scoring).
The decision to prioritize this variable over others was a function of the following:
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e Energy burden received one of the highest explanatory capacities when the data reduction \
step was performed.
e A community-based organization workshop conducted by PGE in the year when the index
was developed provided feedback which positioned this variable as highly relevant to
determine disadvantaged communities.

The scorecard approach provides information at the premise level, and it can be modified to adapt
to new findings, market changes or stakeholder input by modifying the weight of the variables
composing the index. Therefore, the approach is adaptive to regional needs.

PGE continues to refine its ranking matrix. We have incorporated an equity metric into the
framework, currently assigned a weighting factor intended to reflect that, while important, equity
holds lower significance than our foundational priorities of safety, customer commitment,
compliance, and reliability, which are given greater weightings.

At this early stage, it is too soon to conduct a detailed analysis of how each individual criterion,
including the new equity measure, impacts overall rankings.

4. Virtual Power Plant

Several comments on the DSP were related to Virtual Power Plant (VPP). One of Staff's comments
asked about scope and coverage of the VPP desk,'" and specifically for explanation of whether the
VPP desk will need 24-7 coverage and how the VPP Desk will coordinate with the existing Real-Time
Trading Desk. Staff sought confirmation whether VPP desk capital costs are separate from Enterprise
DERMS and other grid modernization investments detailed elsewhere in the DSP. Another comment
by CUB emphasized the unprecedented load growth forecasted in the system due to the hyperscale
growth of data centers with generative Al and how grid services from VPP will support the system'?.
Finally, there was also a comment from Energy Advocates expressing concerns about how NWS are
discussed in the DSP on a high level without a clear plan.’

VPP Desk Scope, Labor and Costs

PGE is currently not pursuing 24-7 coverage for VPP desk at the early stages of the VPP initiative. At
present the plan is to have single 12-hour shift each day by dedicated personnel at the VPP desk,
with the remainder of the clock managed by on-call staff as needed. This will enable us to make the
best utilization of labor resources under current circumstances. The staffing model will be revisited
following demonstration of need.

" OPUC Staff's Comments to 2024 DSP. Comment #11. um2362hac337514026.pdf

2 CUB’s Comments to 2024 DSP. um2362hac337518026.pdf

13 Joint Comments by Energy Advocates to 2024 DSP. UM 2362: Joint Advocates Comments on PGE 2024
DSP.docx
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The VPP desk will interface with the Balancing Authority (BA) and the real-time merchantin a similar\
manner to our utility-scale power plants. An example of this is when one of our large utility-scale

plants is derated the plant submits an "outage card" making the BA and Merchant aware of the

status of the plant. The VPP desk - similar to a large power plant operations desk - will perform the

same function for VPP.

The current scope of the VPP desk includes 475 MW of utility storage, 17 MW Coffee Creek
storage, 3.5 MW of behind-the-meter large storage customers, and 140 MW of Dispatchable
Standby Generators. These are already in service.

Costs related to the VPP desk, technological components (software or hardware) enabling the
functioning of the VPP platform, and services are included within the Enterprise DERMS project.

Benefits of VPP during Times of Unprecedented Load Growth

Strategic DER deployment can share benefits and costs across customer class, or they can be
targeted to benefit one class over another depending on program design. PGE views strategic DER
deployment as a valuable opportunity. These deployments can offer benefits to participating
customers, the system as a whole, and the communities we serve. Depending on program design,
the advantages of DERs can be shared broadly or targeted more specifically. The VPP, captures
and enhances these benefits. We are actively exploring these options as part of our ongoing work
in UM 2377, the investigation into marginal cost study treatment of costs for large customers. This
work aims to understand how these innovative solutions can best contribute to the grid and our
customers.

Non-Wires Solutions

PGE defines a NWS as an investment, strategy, or action intended to defer, reduce or remove the
need for a traditional utility solution (such as upgrading a substation or building a new line) in a
specific geographical region to an identified distribution system need, such as managing load,
generation, reliability, voltage regulation, and/or other wide-ranging distribution system needs.
Most NWS are likely to include a combination of several different solution types and can range
from pricing mechanisms such as time-of-use tariffs to technological solutions such as DERs or
advanced controls. These solutions can be located either on the customer-side of the meter or the
utility-side.™

Pairing DERs with grid modernization investments to increase visibility, reliability, resilience, and
control of the distribution system, transforms DERs into a system resource, similar to a power plant.
When those DERs are optimized through a VPP, we maximize their value, potentially diminishing
the need for future investment in "traditional" generating assets or grid upgrades while
maintaining or even enhancing service to customers. That is the primary reason behind PGE's focus
towards planning the development of a VPP in this DSP.

14 DSP Part 2. Available at: DSP_Part 2 - Full report.pdf
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The interest from the Commission, stakeholders, and Staff in developing NWS that leverage DERs,\
energy efficiency, and flexible load underscores the perceived value of PGE's ongoing investments

in VPP resources and supporting technologies. 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 DSP
guidelines, NWS have the potential to provide valuable grid services while delivering direct

benefits to customers. However, significant learning and testing are required to identify the most
predictable, reliable, effective and efficient NWS options to be enabled through the VPP. Given

that NWS serve as substitutes for traditional infrastructure, reliability and affordability remain
paramount considerations.

5. Distribution Investment Process

A few comments from Staff asked for greater details about the elements within the complex
technical process behind prioritization of grid needs and investments, with special focus on new
load sensitivity analysis'™ and the decision-making framework to prioritize non-discretionary
projects.’® Staff has asked to provide all grid needs that had been identified without limiting to those
being analyzed for solutions. A final comment in this topic area from Staff refers to Guideline 8.a.
through 8.c. in the Near-term Action Plan and seeks additional data.

Load Sensitivity Analysis

Load sensitivity analysis (described in 2022 DSP Part 2) is often conducted to support PGE's
analysis of alternatives for proposed projects, within the Distribution Planning Engineering team.
To account for load sensitivity in a proposed project, multiple options are typically included that
consider different potential future load scenarios.

Load is a key input into PGE’s consequence of failure analysis that is integral to PGE's asset
economic risk model. For distribution system focused projects, future load growth is often the
primary risk driver and significantly influences the overall benefit-cost ratio of a proposed project.
As a result, two project options with identical scopes of work but different future load projections
can yield varying risk reduction benefits and benefit-cost ratios.

One example of this is the Holgate Project which was developed in 2022-2023. The study analyzed
the Summer 2021 heat dome coincident peak loads for all transformer and feeders at the
substation. It showed the weather normalized to 1-in-3 and 1-in-10 using factors of 0.878 and 0.911
respectively, which was derived from the 2021 Corporate Load Forecast. The 1-in-3 option in the
study’s analysis was assumed to be the Baseline Option, whereas the 1-in-10, being a higher-
loading scenario, is considered the Sensitivity Option. The 1-in-10 forecast is typically used to see

S OPUC Staff's Comments to 2024 DSP. Comments #3, #5, #7 and #8. um2362hac337514026.pdf
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to what degree the system is further stressed by increasing the loading on the system and, if
selected, adds a layer of resilience to the system.

The total reconductor length for this project using the 1-in-3 forecast was 1.94 miles with the 1-in-
10 forecast increased the necessary reconductor length by 24.7%, or 0.48 miles, for a total of 2.42
miles. The recommended option was the Sensitivity Option (1-in-10) as it was determined by the
PGE Asset Management Planning (AMP) team to mitigate more near-term risk and reduce an
additional 250K customer-minutes interrupted when compared to the Baseline Option (1-in-3).

Framework for Prioritization of Non-Discretionary Projects

PGE uses a two-step prioritization approach when our capital plan is built, focusing on value and
risk. During ideation and early planning phase, PGE uses the value framework to rank projects
based on critical value dimensions: safety, compliance, customer, environmental and reliability.
Once a project progresses further, PGE uses the Risk Informed Decision-Making (RIDM) framework
to rank projects based on its pre- and post-risk mitigation impact and a cost benefit ratio
calculation.

1. Value Framework Overview

i.  Categories used - Value Framework follows the same guidelines as RIDM and uses
the same 6 categories with two combined. Safety, Environmental, Compliance,
Customer Trust, Financial Impact/Reliability.

i. Methodology - A value framework provides an objective method of scoring projects
across a Business Sponsor Governance group'’s (BSGs) capital portfolio. Portfolio
prioritization and optimization will leverage value scores when building the five-
year capital roadmap. Value points are tallied on the qualitative dimensions
of Safety, Compliance, Environmental, and Customer Satisfaction. Additional points
are assigned to quantitative dimensions Reliability and Financial based on metrics
computed by AMP. Projects are then ranked in order of importance by their
composite value score.

Value Framework doesn't necessarily discern between discretionary and non-
discretionary but the intent is that non-discretionary work does rise to the top of the
list based on score.

2. RIDM

i.  Categories used - RIDM evaluates the probability and consequence of the following
risk categories:

e Safety

e Environmental

e Compliance

e Customer Satisfaction
e Reliability

i. Methodology:
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For each project with spend at or above $3 million (and program with $3 million over\
2-years), sponsors are required to submit a template designed to provide details on

project scope and assumptions, as well as the existing risks mitigated by the

project. Based on the risks identified, the sponsor calculates a risk impact score that
represents the reduction in likelihood and consequence of the risks once the project

or program is implemented.

After a risk score is established, the sponsor calculates the adjusted benefit cost ratio
(ABCR) for the project based on the monetary value created by the project weighted
against capital outlay.

Finally, the ABCR score is multiplied by the risk score to calculate the RIDM score
representing overall value spend efficiency of the project/program. This value and its
inputs are used in the Business Sponsor Governance groups (BSGs) and the Capital
Resource Governance group (CRG) as data points for prioritizing projects and
flagging risk areas across the portfolio prior to execution.

The RIDM process does not discern between discretionary and non-discretionary
spend. Instead, it reflects fair representation of the value spend efficiency of
projects/programes.

List of Grid Needs

PGE refers to heavily loaded equipment as any grid component operating above specific
thresholds of its normal rating. For feeders, this threshold is 67% of their normal rating, and for
transformers, it is 80% of their normal rating.

Initially, our grid needs assessments identify a comprehensive list of feeders and substations that
are potentially overloaded based on these planning criteria. However, not all identified equipment
is equally critical. PGE uses a ranking matrix described in Section 6.1.2 of the 2024 DSP to prioritize
these candidates, sending only the most critical ones for consideration in the capital expenditure
cycle. These critical pieces of equipment are typically those nearing their thermal limits,
representing genuine "grid needs" that require immediate attention.

It is also worth noting that a piece of equipment previously identified as heavily loaded might no
longer meet that definition in a subsequent assessment cycle. This often happens when the initial
violation of planning criteria was minimal. This loading improvement can be attributed to factors
like increased DER adoption or participation in Demand Response (DR) programs, which can
reduce the load on the equipment.

Data Supporting Near-term Action Plan

Guidelines 8.a. through 8.c. require the utility to provide a prioritized list of proposed capital
investments/expenditures over the next five years that cost more than $2 million and will address
identified grid needs. The prioritized list of proposed investments has been provided in the 2024
DSP Near-term Action Plan (Chapter 8). We have included not just investments addressing the
specific grid needs that we have identified using grid needs analysis, but we have also made our
best efforts to provide a comprehensive list of all approved investments that cost more than $2
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million. PGE's goal is to be transparent to all our stakeholders, and therefore we provided in
Appendix E detailed project justifications for over 90 projects, with additional information about
the projects that was available at the time the DSP was developed. Most of the information in
Appendix E was classified as confidential and filed under a protective order in the docket, making
it accessible only to stakeholders who have signed the protective order. It is important to note that
the projects will potentially shift in timing and spending due to changes in the normal course of
business, such as permitting, equipment, or weather delays.

The Near-term Action Plan in Chapter 8 provides a comprehensive overview of our planned capital
investments over the next 2-4 years, including traditional infrastructure investments (summarized in
Table 25), grid modernization investments (summarized in Table 26), and VPP resource targets
(summarized in Table 27). To perform responsive reporting, we have not limited ourselves to the
one-page format requested by Staff, which would have been challenging given the breadth of
information requested. Furthermore, during the course of the information requests we have
received in the last few months, we have provided pertinent information related to each of the
mentioned investments in a tabular format and mapped it to the aggregated data provided in
Tables 25 and Table 26 of the 2024 DSP.

6. Emergent DER Technology Applications

Some comments from Energy Advocates addressed potential areas of concern relating to emerging
technology applications that are expected to advance the capabilities and benefits of the
distribution system. One comment focused on system automation and its expansion to dynamic grid
edge management through advanced methods including Al, for which the example of the Grid
Edge Computing initiative was provided'’”. The Energy Advocates commended PGE for the wide
range of DSP and VPP investments that are expected to provide greater value in a day-ahead
market. But they also shared a concern about the readiness of the EDAM market design towards
unlocking full access and compensation for PGE's VPP participation. We appreciate the Energy
Advocates’ willingness to work with PGE in the California Independent System Operator (“CAISO”)
stakeholder initiative in order to maximize customer value from market participation’®.

Mitigation of Potential Issues Related to Advanced Computation

PGE is committed to safeguarding the privacy of individuals and businesses with respect to
nonpublic, personal, confidential, and financial information. PGE values customer relationships and
recognizes that when a customer provides personal information to PGE, that customer trusts PGE
to protect their information while maintaining the expected level of service that is enabled by new

17 Joint Comments by Energy Advocates to 2024 DSP. UM 2362: Joint Advocates Comments on PGE 2024
DSP.docx

'8 Joint Comments by Energy Advocates to 2024 DSP. UM 2362: Joint Advocates Comments on PGE 2024
DSP.docx
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technologies. PGE has taken steps to safeguard customer information including AMI data. PGE

complies with all federal and state laws regarding personally identifiable information (PIl). PGE
requires technology vendors to also specifically protect customer data.

To evaluate the benefits and tradeoffs of Al-enabled technologies, PGE is assessing business
benefits, data readiness, platform scalability, and risks related to data security, compliance, failure
scenarios, and the total cost of ownership prior to scaling Al-enabled technology solutions.

PGE believes additional computing power is required at the grid edge over time, to complement
centralized system level computing. Newly available technologies, including the latest AMI meters,
can provide this additional computing power at the grid edge. Platform investments in AMI,
DERMS, and Advanced Distribution Management System (ADMS) allow us to leverage improved
computational power, intelligence, and data from field devices. This enables advanced and
dynamic grid management capabilities as well as grid management process improvements. For
example, additional insights from grid edge computing may help PGE to track demand at a more
granular level, facilitating additional demand response opportunities and improved load
forecasting. Over-the-air software updates and management capabilities can help PGE to operate
more efficiently and to more rapidly deploy new features or capabilities that supports greater value
realization throughout an investment's lifespan.

Grid Edge Computing may support NWS and potentially enhance the financial and operational
benefits of local resources. One possible capability is better load management and peak demand
reduction through the utilization of edge software applications to reduce local peaks and trigger
third-party device actions for DER based customers. Another possibility is enhanced data driven
decision making that could leverage high sample rate edge data for anomaly detection and
pattern recognition, possibly enhancing resiliency and operational response.

PGE's aim is to collaborate, share learnings, and document best practices with regional utilities.
PGE anticipates sharing the business case for Grid Edge Computing and distributed Al with other
utilities, including smaller rural cooperatives, municipalities, and public utilities in Oregon and
other western states with less exposure to next-generation technology. Specifically, PGE anticipates
sharing insights, change management strategies, and new software applications where applicable,
so utilities may access the latest grid technologies and strategies.

Opportunities and Challenges Related to EDAM Market Access

PGE's participation in the California ISO's (CAISO) Demand and Distributed Energy Market
Integration (DDEMI) stakeholder initiative is key to achieving PGE's VPP goals and the associated
system reliability and customer benefits. Our participation is focused on improving VPP resource
participation in the CAISO market model, especially for non-California market participants. This
includes both entities with Extended Day-Ahead Market (EDAM) implementation agreements (e.g.,
PacifiCorp and PGE) and those who are real-time Energy Imbalance Market (EIM) participants, who
may or may not elect to join the EDAM in the future. PGE is in favor of design enhancements that
benefit market participants across both the real-time and day-ahead timeframes.

Overall, PGE seeks enhancements to the existing DR participation models and performance
evaluation methodologies, which are not fully optimized for our resources and geography. PGE
anticipates this work to accelerate throughout the remainder of 2025 and shares the Energy
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Advocates interest in realizing design improvements for VPP participation in CAISO markets. PGE

urges the Energy Advocates to continue monitoring the ongoing DDEM I initiative and is open to
continued engagement with the Advocates on this topic.

7. Out of Scope

A few comments seek details regarding IRP/CEP modeling and inverter-based resources.’ CUB
recommended performing a reliability performance review relative to distribution plant per
customer.?® It is important to note that these are discussions outside the scope of the DSP and are
not supportive to the central aim of the effort. Furthermore, responding to these comments would
require new set of resource-intensive analyses given the complexity of the information being
sought.

Conclusion

We extend our heartfelt thanks to the OPUC Staff, Energy Advocates, CUB, and Utilidata for their
valuable participation and insightful feedback on our 2024 DSP. Your commendations, critical
comments, and concerns are greatly appreciated and will be instrumental in guiding our efforts
going forward.

PGE looks forward to reviewing and responding to further comments and continuing this
collaborative dialogue. Your engagement to date has been invaluable, and we recognize your
dedication to shaping the DSP.

1 OPUC Staff's Comments to 2024 DSP. Comments #9 and #12. um2362hac337514026.pdf

20 CUB’'s Comments to 2024 DSP. um2362hac337518026.pdf
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