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NW Energy Coalition (NWEC) appreciates the opportunity to provide initial comments on
the Portland General Electric (PGE or Company) 2023 Clean Energy Plan and Integrated
Resource Plan Update.

To summarize, we generally support the refinements in analysis and resource acquisition
contained in the CEP-IRP Update, and offer further comments and suggestions below.

The Commission’s requirement for not just an update narrative but an in-depth review in
the CEP-IRP Update, including supplementary modeling, is strongly validated by the
current context. Changes in the economic, policy and regulatory landscape are requiring
great agility in PGE’s assessment and planning ahead.

While it is a major undertaking to prepare this kind of comprehensive update, it provides
the necessary context and details for the Commission and stakeholders to assess whether
a substantial change in direction, in particular for the Action Plan, is warranted.

We agree with PGE’s conclusion that the basic framework of the 2023 CEP-IRP remains
valid even in the current unprecedented external conditions, especially but not limited to
the federal government’s abandonment of well founded and beneficial support for clean
energy development to support affordability, reliability and economic sustainability.

We may not always agree with PGE on every detail, but the value of this effort is to provide
assurance that system management and resource development will continue in a
balanced and effective way that supports the energy and climate policy of the State of
Oregon, Commission oversight, and benefits to customers.
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The CEP-IRP Update notes the importance of resource diversity in the system portfolio and
its critical role in decarbonization strategy (p. 6). The recommended strategy now includes
acquisition by 2030 of 1362 MW of wind, 1089 MW of solar, 1750 MW of storage, 83 MW of
“non cost-effective” energy efficiency and distributed energy resources (beyond cost-
effective resources already included), and 155 MW of community-based renewable energy
(CBRE) resources. Thatis a very large overall amount and wide range of new resources to
be accomplished within 5 years, but we concur with PGE that it is doable.

We are confident that this resource diversity strategy will prove to be the best approach
during the tumultuous time ahead. While such diversity undeniably adds complexity, it
also enables agility in dealing with an ever more complicated operational and policy
environment, and provides ongoing opportunities to closely manage costs and protect
affordability, especially for customers facing significant and increasing energy burden.

Overall, the CEP-IRP Update provides solid assurance that PGE can make continual
progress under Oregon HB 2021 and meet its 2030 emission targets and other
requirements while not putting reliability at risk.

CEP-IRP Update

New Data Center and Large Industrial Load. As the CEP-IRP Update notes (p. 9), over the
last year there has been an acceleration of current and prospective industrial load growth,
led by the expansion of data centers including fast-growing Al technologies, as well as
advanced manufacturing. PGE also notes, “HB 2021 targets are absolute emissions
targets, not carbon intensity targets, and are unforgiving of the load growth.”

CEP-IRP Update Table 6 below illustrates the disparate range for load growth in the
different sectors. Forresidential and commercial, the range between reference and high
load forecasts is in the range of 0.5% per year, while for industrial it is more than 2% on a
compounded basis.

Since more than half — perhaps much more than half — of all anticipated new load by 2030
will come from new large data centers and industrial facilities, it is imperative that the
Company coordinate with its new large load customers on sourcing clean energy for
incremental demand and especially for load flexibility.
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Table 6. High, reference, and low forecasts

High Reference Low

Base + Base + Base +
Base Electrification Base Electrification Base Electrification

_Tpt_glﬁngrgy | 3.31% 4.11% | 1.94% | 2.87% | 0.58% 1.12%
|Residential | 1.02% | 2.65% | 044% |  225% |-0.15% 0.71%
Commercial | 0.50% 1.78% -0.05% 1.13% | -0.75% -0.06%
Industrial | 7.48% | 7.55% | 5.14% | 5.22% | 2.87% | 2.94% |

For the same reason, we also believe more frequent updates to the Commission and other
stakeholders are needed on the prospective large industrial loads in PGE’s load
interconnection process.

The CEP-IRP Update does mention significant expansion of dispatchable standby
generation from the new large load sector, more than doubling the size of the DSG program
from 120 MW currently to 300 MW by 2030 (p. 111), but there isn’t much discussion of the
potential for large load flexibility. While this is a multi-layered issue and solutions will
necessarily be facility-specific, we encourage PGE to provide more information about its
efforts to coordinate with its large customers on load management and whether, for
example, the Company is participating in industry efforts such as the Electric Power
Research Institute (EPRI) DCFlex initiative.

Finally, we look forward to the Commission’s effort to implement the POWER Act (HB
3546) enacted by the Oregon Legislature earlier this year to guide fair and balanced cost
recovery from new large loads as well as all customer classes.

Development of new Energy Efficiency and Demand Response. As indicated in Table 1
below, PGE anticipates steady annual growth of about 25-35 MW each for EE and DR
through 2030. The CEP-IRP Update and other filings such as the Flexible Load Plan provide
substantial documentation in support of these levels, but NWEC encourages the Company
and the Commission to expand these efforts in a cost-effective way given the rapidly
changing context for resource adequacy and reliability.
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Table 1. Cumulative resource buildout of the Preferred Portfolio 2026-2030 (MW)

Resource | 2026 | 2027 | 2028 | 2029 | 2030
Wind 0 0 0 1362 1362
Solar (including hybrids) 0 0 0 1089 1089
Storage (including hybrids) 0 0 0 1250 1750
CBREs 66 85 110 133 155
NCE EE (MWa) 0 21 38 58 68
NCE DERs 3 8 12 13 kS
Transmission 0 0 0 0 0
Non-Emitting Contracts 16 422 120 33 190
Cost-effective EE (MWa) 104 138 173 208 245
Cost-effective DR 142 172 199 225 248
2023 RFP Proxy Solar (incl. hybrids) 0 0 375 375 375
2023 RFP Proxy Storage (incl. hybrids) 0 0 775 775 775

Flexibility resources. As Figure 9 below indicates, a key feature in the 2023 CEP/IRP is a

major shift toward battery storage. We discuss some related modeling aspects on storage

below, but here we focus on the disparity between the incremental increase of storage
(881 MW) and EE/DR (30 MW). That storage increase would amount to over $1.4 billion at
PGE’s estimated overnight capital cost of $1,677/KW, not including financing cost and

O&M. While battery storage and EE/DR are complements, not substitutes, we wonder if
another look at the incremental benefits of expanded customer energy resources would

provide a more balanced outcome.
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Figure 9. Cumulative resource additions through 2030 in the updated Preferred Portfolio
compared to 2023 CEP/IRP
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Community Benefits Indicators (CBls) and Stakeholder Engagement

We appreciate the steps PGE has taken to strengthen community and stakeholder
engagement, as outlined in its 2025 Community Engagement Strategy filed March 31,
2025." This plan lays out both existing, newly established, and planned engagement that
reflect a thoughtful response to environmental justice stakeholder and community
feedback. The addition of the Watts Up forum and the Equitable Policy Council creates
new avenues for meaningful participation, complementing the ongoing work of the
Community Benefits and Impacts Advisory Group (CBIAG).

We commend PGE for its commitment to making the CBIAG a meaningful space, including
consistentincorporation of feedback such as members weighing in on scoring criteria for
community-based renewable energy (CBRE) projects. PGE has fostered feedback loops by
offering surveys, creating space for dialogue, and making group members feel genuinely
heard. Altogether, these efforts indicate progress toward greater transparency,
accessibility, and procedural equity in PGE’s planning processes. We look forward to
seeing these initiatives launched and operational in time to inform the 2026 CEP/IRP.

At the same time, we continue to see gaps in how PGE documents and communicates the
outcomes of its engagement efforts, particularly around the development and refinement

"Docket No. LC 80, PGE's Update to CEP and IRP in Compliant with Order No, 24-096 (Mar. 31, 2025),
https://edocs.puc.state.or.us/efdocs/HAD/lc80had335791056.pdf.
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of Community Benefit Indicators (CBls). The CEP/IRP Update and Chapter 5.5.2.1
(“Updated CBI Approach”) refer readers to Appendix G for insight into the stakeholder
engagement process led by Cadeo. However, Appendix G offers only a list of video and
PowerPoint links, without any summary or narrative that details the substance of these
engagements or the decision-making processes behind them. Expecting stakeholders to
sift through this volume of material is burdensome and does not provide a clear picture of
how CBIs were developed or how input shaped outcomes.

A clear summary of key discussions, considerations, and outcomes from Cadeo that
influenced the development of the expanded CBls should precede any reference material.
We believe there is currently a gap in clearly understanding how CBls were developed, and
providing this level of transparency would help build trust and confidence in the process.

Similarly, while PGE references receiving valuable feedback from the CBIAG and other
engagement spaces, there is little detail about what that feedback was or how it was
incorporated into decision-making. Slides from CBIAG meetings are posted online, but
they do not include summaries of discussion points, takeaways, or PGE’s responses. This
lack of a visible feedback loop can undermine trust, particularly among communities
historically excluded from utility planning.

PGEs 2025 Community Engagement Strategy serves as a strong guide for the level of detail
that should be included in future CEP/IRPs in regard to community and stakeholder and
outline their influence in the plans. PGE’s “Engagement Spectrum” and “Engagement
Framework” provide an excellent foundation for communicating these efforts in a more
accessible and transparent way.

Presenting a narrative summary in table or bullet point format could help clarify who was
informed and how, who was consulted and why, who was involved and in what ways, and
who was collaborated with and for what purpose. This format would also provide an
opportunity to show how these engagement efforts directly influenced decision-making
and supported PGE’s goal of empowering the public throughout the clean energy planning
process.

PGE’s “Engagement Framework” also offers a valuable structure for outlining the goals of
each engagement effort, and we recommend PGE reflect on how these goals were met- or
where they fell short-along with any key program learnings or changes.

Without this level of detail, it is difficult for stakeholders to see the connection between
their participation and the decisions reflected in the CEP/IRP Update. We hope that the
information missing here can be shared either through the new Watts Up and Equitable
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Policy Council spaces or as part of PGE’s response to these comments, so that
participants and the broader public can more clearly understand how their input is shaping
utility planning. Further, if an internal feedback log or tracker already exists, it should be
made public and clearly linked on PGE’s CEP/IRP web pages.

CBls and Tribal Engagement

We also want to highlight a significant gap in documentation of Tribal engagement related
to the development of CBls. It is unclear how Tribal Communities were consulted or
involved in the shaping indicators such as CBI 13, which focuses on increased availability
of electricity storage in Tribal and non-Tribal communities. Given the distinct status of
Tribes as sovereign nations and the intent of HB 2021 to center equity and environmental
justice, this is a critical area where more transparency is needed.

PGE should clarify whether and how Tribal communities were engaged in the development
of CBls. This should include adding documentation of any formal Tribal consultation
processes to Appendix G. If there is not sufficient evidence of engagement with Tribal
communities, PGE should revisit the CBls to ensure they are co-developed in direct
partnership with Tribal communities to ensure that they reflect their priorities

CBRE Procurement

PGE’s plan to procure 155 MW of Community-Based Renewable Energy (CBRE) resources
by 2030, 66 MW of which is expected by 2026. Given that CBREs are included in the
preferred portfolio as part of PGE’s strategy to meet HB 2021 targets, there should be more
transparency around the current CBRE Request for Offers (RFO) process and the likelihood
of PGE meeting procurement targets.

As noted in PGE’s CEP/IRP Update, the CBRE RFO is currently underway, with three rounds
of evaluation scheduled to conclude by November 2025 (p. 16). PGE has stated thatitis
“informed by engagement with and input from community representatives, PGE’s CBIAG,
potential bidders, and OPUC Staff,” and that additional details and results will be available
in 2026. We appreciate this effort to develop a new form of resource acquisition, but have
concerns about the lack of clarity in the RFO process.

Stakeholders currently have no visibility into how many CBRE projects have been
submitted, how many meet minimum qualifications, or what the aggregate capacity of
these potential projects may be. We recognize the importance of fairness in an open
solicitation, but we believe it's both reasonable and important for PGE to share a public-
facing short list or summary of qualified RFOs. To address this, PGE should publish a high-
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level summary of CBRE RFO responses after each evaluation round. At minimum, this
should include the number of proposals received, the number that meet qualification
thresholds, and the aggregate nameplate capacity of eligible projects.

Transmission landscape

NWEC greatly appreciates the substantial expansion of transmission related information in
the CEP-IRP Update, both in the text and the Appendices. This more detailed assessment
has notably resulted in a dramatic expansion of potential access to renewable energy
beyond PGE’s system.

Cascade Renewable Transmission Project. We continue to be concerned about the lack
of apparent interest PGE is showing in this proposed project. The CRTP developers
achieved success in their previous projects and make a credible case for a 2032
operational date.

The project could deliver up to 1100 MW of new power flow directly to the Portland load
center and open the same amount of counterflow to the east when that is beneficial. As
the Energy Strategies report notes (Appendix J, p. 293), the point of delivery (POD) at
Harborton is very favorable for PGE particularly with regard to the availability of major solar
and storage projects already in BPA’s transmission queue.

In addition to providing access to bulk clean energy from the east side, we anticipate that
there will be operational advantages in providing a parallel path along with the new Bethel-
Round Butte upgrade. And as an HVDC facility, there are potential benefits in mitigating
impacts on the nearby AC transmission grid such as the South of Allston and North of Pearl
constraints, and providing beneficial ancillary services.

Advanced Transmission Technologies. The CEP-IRP Update briefly mentions (Section
4.3) PGE’s assessment of ATTs (also known as Grid Enhancing Technologies). We look
forward to further discussion on these matters as the Commission sets forth guidance on
implementing HB 3336 recently passed by the Oregon Legislature. In particular, we hope
to hear more about how various types of ATTs are being included in the planning
development cycle for various types of transmission new builds and upgrades.
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Resource options

Battery storage ELCC. Section 5.1.6 states, “A major finding of the Update is the
reduction in ELCCs of storage resources. The cause of this reduction is due in part to an
additional 775 MW of storage resources in the system with the RFP Proxy. Second, the
ELCC of storage resources is dependent on the amount of energy in the system, for which
the 2030 base energy system has a significant energy deficit and is pronounced in winter as
discussed in Section 3.3 Energy need.”

We agree with PGE that the assessment of storage and energy availability must be a high
priority for the 2026 IRP. This is a complex analysis topic so here we only offer high level
points.

First, it has been evident for some time that the ELCC method has difficulty accurately
representing the system contribution for time-shifting resources (storage and demand
flexibility). This was less an issue when both were at a nascent stage, but the rapid
emergence of both makes this an urgent matter. For example, PGE had very little battery
storage in the summer of 2024, now has about 500 MW, and the CEP-IRP Update proposes
major additions over the next decade as noted above.

Battery storage and demand flexibility have different attributes and constraints, but each
can play a major and complementary role assisting with grid management during stress
periods throughout the year, not only during major demand surges during heat waves and
cold snaps. Because the PGE system is so transmission-constrained, assigning proper
marginal energy-when-needed values to these local resources is critically important.

For flexible demand (including demand response), performance variation is more related
to customer response, but for battery storage the main constraint is energy availability for
charging prior to the time of need.
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Table 20. ELCC values for portfolio construction in year 2030, incremental 100 MW nameplate

Summer Winter
Conditional Conditional
Resource Firm Firm
Wind Gorge 40% 34% 28% 28%
Wind MT 24% 17% 58% 55%
| Wind SE WA 17% 13% 43% 39%
| Wind WY 32% 20% 59% 51%
| Wind ND 30% 19% 54% 51%
| Solar CV 23% 0% | 21% 21%
| Solar MCMN 26% 13% 21% 11%
| Solar Wasco 27% 13% 18% 18%
| Solar Mead 14% 10% 30% 30%
| CV hybrid 1 76% 50% 36% 36%
| CV hybrid 2 56% 34% 25% 26%
MCMN hybrid 1 80% 57% | 32% 32%
| MCMN hybrid 2 61% 34% | 28% 28%
| 2-hour battery 31% ‘ 14%
| ' 46% L 22%

4-hour battery

As shown in Table 20, winter ELCC for 4-hour batteries is a mere 22%, lower even than

most of the winter solar values. We think the problem here is that the ELCC method may

not “see” the time-differentiated availability of winter energy across the western grid.

In California and the Southwest, solar curtailment rises dramatically in the winter with mild

temperatures, low overall demand and, unlike the cloudy Northwest, plentiful sunshine.
The Extended Day-Ahead Market which PGE will join in about 15 months will facilitate
access to that daytime winter surplus that can then be stored in local batteries for morning

and evening peaks.

In addition, there may be other opportunities to extend the value of 4-hour batteries and

assure coverage for high system demand during lengthy multi-day cold periods. Flexible
demand (demand response) is a very effective complement to battery storage by reducing
peaks and allowing available storage to discharge into the grid across longer time periods.
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Other innovative approaches should also be considered. Itis conceivable that the hydro-
based capacity contracts PGE currently holds could be used or modified to allow more
shaping so that hydro — which has a storage duration from days to months — can be
dispatched in combination with batteries and demand response to ride through long-
duration cold weather/high demand events. Thatin turn can be linked to options to
purchase as-available California and southwest surplus days or weeks ahead while
holding hydro capacity for long-duration needs.

Finally, new options for diversifying battery storage are emerging. “Second life” grid-
connected facilities repurposing lithium-ion batteries that can no longer sustain EV
charging requirements have recently been demonstrated at scale.? This may open the way
for a second tier of battery storage systems that cannot sustain daily cycling for extended
periods but could be a cost-effective “battery spinning reserve” for high-demand
conditions.

In conclusion, steps to assure full availability of energy for charging battery storage,
combined with demand flexibility as well as daily and longer term shaping of hydro
capacity contracts, could provide a durable solution for extended system peaks,
particularly in winter. This flexibility portfolio approach could strengthen resource
adequacy and grid reliability, while also helping reduce winter thermal dispatch with
accompanying economic and emissions reduction benefits.

Single-family residential water heating. There is a notable element missing from PGE’s
list of distributed energy resources: single family grid-managed water heating. As Table 23
shows, there is a modest amount of multi-family water heating flexibility (18 MW winter, 10
MW summer) which has diminished quite a bit since the 2023 CEP-IRP. This is based on
the current PGE multi-family water heating pilot, and we hope that the final results will
support a substantial increase in that projected resource.

2 https://www.canarymedia.com/articles/long-duration-energy-storage/second-life-ev-grid-batteries-
succeed
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Table 23. Monthly Average Program Size of CE DER Resources - 2030 Reference Case (MW)

2023 CEP/IRP 2023 CEP/IRP 2023

Al Update Addendum  CEP/IRP
' Rooftop Solar _ 668 | 503 | 206
| Building Electrification . 96 | 51 . 33
' Light Duty EV | 95 | 149 _ 101
| Energy Partner Curtailment (Summer) | Q2 | 52 | 52
' Smart Thermostat (Summer) _ 76 | 65 _ 65
| Energy Partner Curtailment (Winter) 68 46 46
' Time-of-Use (Summer) _ 41 | 30 _ 30
| Smart Thermostat (Winter) _ 39 | 35 _ 35
_ Time-of-Use (Winter) | 23 | 15 | 15
| Peak-time Rebates (Summer) | 22 { 43 _ 43
' Peak-time Rebates (Winter) . 18 28 . 28
| Multi-Family Water Heater (Winter) 18 41 41
. Multi-Family Water Heater (Summer) _ 10 | 26 _ 26
' Utility Controlled Storage (Commercial) | 3 3 3
- Utility Controlled Storage (Residential) 0 0 0
' Customer Controlled Storage 0 0 0
' EV Load Control (Winter) 0 | 0 | 0
| EV Load Control (Summer) 0 0 0
| Customer Controlled Storage 0 0 0
| Utility Controlled Storage w/ PV _ 0 { 0 | 0
 Total . 1269 1087 . 724

However, the potential resource from single-family water heating flexibility is far larger. In
simplified terms, there are about 500,000 electric water heaters on the PGE system, having
an average operating life of about 12 years, so each year stock turnover is 40,000 plus
some more for other replacements and new installations.

Almost all of the current electric resistance and heat pump water heater new supply
comes with the CTA-2045 interconnection device now required by Oregon appliance
energy standards. Assuming a very conservative concurrent peak reduction value of 250
watts per unit, that equates to about 10 MW per year new flexible demand resource; that
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amount of course has to be reduced to allow for customer opt-out and other factors but
can also be improved by higher per-unit reduction through tempering valves and other
technical improvements.

We understand that PGE will soon propose a pathway for this resource and underline the
importance of accelerating its development. Water heating demand flexibility is uniquely
suitable in that in nearly all cases it does not affect customer comfort or convenience,
even during very hot or cold weather. Because grid-managed preheating can occur outside
demand flexibility windows, customers will have hot water when they need it and the grid
can get direct peak demand and other system management savings.

Geothermal. As noted in section 5.6.4, there is interest in a modest amount of new
geothermal power generation projects in Oregon. However, the potential for future
development is very substantial, potentially hundreds to thousands of MW, as
demonstrated by new reassessments of the geothermal resource and recent advances in
enhanced geothermal systems.

Practical geothermal development has long been limited to small areas with hydrothermal
resources — near surface features with enough heat and permeability for high-temperature
power production. While resource assessment and exploration has been underway in
Oregon for many decades, the 22-MW Neal Hot Springs project near Vale, with Idaho
Power as the offtaker, has been in operation for over a decade but remains the sole
commercial scale projectin Oregon.

Meanwhile, development work by Mazama Energy (AltaRock) continues at Newberry Crater
near Bend on a very deep hot rock resource where exploratory drilling has been underway
in various forms since 1974. Mazama recently received a USDOE grant and additional
outside finding, but the technical challenges to accessing the very high temperature
resource are formidable.

Now, however, the very rapid maturation of enhanced geothermal systems is posing real
possibilities for a massive scale-up of geothermal power in Oregon over the next decade.
EGS accesses medium-temperature heat in otherwise dense rock formations by creating
engineered permeability zones. The USDOE/University of Utah FORGE project and the
commercial developer Fervo have advanced the state-of-the-art in directional drilling and
reservoir management and brought down drilling costs by 75% in just the last three years,
and improvements and cost reductions for surface facilities are also advancing.
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No major initiatives in geothermal power technology are needed, since EGS typically relies
on generation using conventional organic Rankine cycle (ORC) turbines using fluids with a
lower boiling point than water to create steam and generate power.

Fervo has a small pilot facility in northern Nevada called Project Red generating 3.4 MW
with Google as the offtaker. That project has successfully operated for about two years
with no diminution in heat, and will soon be expanded to a 120 MW project in conjunction
with the new Clean Transition Tariff recently approved by the Public Utility Commission of
Nevada.

Fervo is now moving toward first power production at its much larger Project Cape facility
next to the FORGE testbed area in southwest Utah. The project has Bureau of Land
Management siting approval for up to 2000 MW of output, and Fervo has announced that
500 MW will be online by 2028, starting with an initial 70 MW in the first half of 2026 — only
months from now — with several California offtakers. Fervo has indicated that its target
resource cost for this first development stage is $60/MWh, and costs will go down as
drilling methods are further refined.

While Oregon continues to have prospects for hydrothermal and deep hot rock
development, EGS dramatically expands the potential area for development to nearly the
entire state of Oregon, as demonstrated in a recent reanalysis study by Stanford
University’s geothermal program.?

In addition to the granitic rock formations of the Great Basin, including southeast Oregon,
and US Geological Survey (USGS) assessment shows that development is also possible in
the Columbia River Basalts Group covering much of the northern and eastern portion of
the state.* Furthermore, the Stanford maps clearly show the potential for EGS
development in the Willamette Valley, which could bypass the cross-Cascades
transmission constraints currently highlighted in the 2023 CEP-IRP Update.

EGS also has potential for flexible daily operation, which researchers at Princeton
University have estimated will effectively double its grid value with load following, ancillary

3 Aljubran, M.J., Horne, R.N. Power supply characterization of baseload and flexible enhanced geothermal
systems. Sci Rep 14, 17619 (2024). https://doi.org/10.1038/s41598-024-68580-8

4Burns, E. et al., Are the Columbia River Basalts, Columbia Plateau, Idaho, Oregon, and Washington, USA, a
Viable Geothermal Target? A Preliminary Analysis (2016),
https://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2016/Burns.pdf
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services and short to medium term storage management.® Fervo has already tested this
capability at Project Red in Nevada.

There are many potential advantages of new geothermal, especially EGS. Itis non-
emitting, potentially flexible, has very little land use requirements (Fervo is closingin on a
standard 50 MW project size requiring about 50 acres), and is very sparing in its use of
consumptive water.

There are many needed actions to enable full development of geothermal in Oregon, but
the potential for substantial development in the early 2030s is readily evident. We
recommend that, for the 2026 IRP, PGE commission a study of geothermal potential
drawing on the decades of experience at the Department of Geology and Mineral Industries
(DOGAMI), BLM, established developers like Mazama and Ormat, and new EGS developers
like Fervo.
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Figure 5. Optimal LCOE across depths for EGS development across the contiguous United States, under
baseload dispatch scenario with (a) baseline and (b) advanced drilling rates. Grey areas indicate techno-
economically infeasible locations, with temperature-at-depth of < 150 °C at the deepest reservoir zone of 7 km.
This figure was created using Python 3.9%,

Aljubran & Horne 2024

5 Ricks, W., Voller, K., Galban, G. et al. The role of flexible geothermal power in decarbonized electricity
systems. Nat Energy 10, 28-40 (2025). https://doi.org/10.1038/s41560-023-01437-y
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Resource plan

NWEC appreciates the very thorough scenario analysis presented in the CEP-IRP Update,
in particular the inclusion of two scenarios for the reduction of federal clean energy
incentives (section 6.6). We view some of the principal findings as follows:

New large loads. Resource needs over the next 5 and 10 year periods have been
substantially changed by a significant upturn in projected new large industrial load and
relative shifts in the aggregate availability of transmission.

The surge in data center and other industrial load is a major new feature of the CEP-IRP
Update. Going forward, PGE anticipates this will be 30% to 80% of the load growth
forecastin a given year, averaging 47% over the 20-year planning horizon (p. 143). Inthe
near term, the 2030 reference case estimates the capacity need for new data center and
industrial load at nearly 500 MW, half of the total need for the CEP-IRP preferred portfolio
(p. 164).

While PGE has confidence it can acquire or collaborate on new resource and transmission
to cover system requirements, the fact that roughly half of all new load growth will come
from the industrial sector puts urgency into the Commission’s consideration of steps to
implement the POWER Act (HB 3546) passed by this year’s Legislature, so that all
customer classes pay their fair and proportionate share of new resource, transmission and
distribution system costs.

Transmission availability and timing. Long-term identified transmission availability has
grown substantially from 1200 MW in the 2023 CEP-IRP preferred portfolio to 6927 MW in
the CEP-IRP Update, but much of that additional capacity has deferred availability (p. 139),
with significant consequences for the timing and scope of new resources pre- and post-
2032 when a major transmission resource, the Bethel-Round Butte upgrade, is energized.

New resource costs. Supply chain constraints, changes in global markets and increasing
labor costs are substantially raising resource costs across many categories. Combined
with the substantial increase in new data center and large industrial load, the long term
aggregate revenue requirement has risen from about $27.7 billion in the 2023 preferred
portfolio to $36 billion in the CEP-IRP Update (p. 140). This represents about a 30% overall
long term increase.
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Furthermore, the reversal of federal credits and other incentives for clean energy has a
dramatic impact on new resource and overall system costs, adding more than $5 billion in
both the 10 percent ITC Only and the No Tax Credits scenarios (p. 173).

However, the results do not create a substantial shift in the relative cost effectiveness of
wind, solar, and storage resources. In addition, the cost of conventional fossil resources,
especially new natural gas power plants, has already risen to much higher levels, nearly
doubling in capital cost in recent years and with new unit availability extending out 5 years
and more.®

Overall capacity need. The CEP-IRP Update estimates of new resources for capacity
need may turn out to be larger than necessary if the Western Resource Adequacy Program
(WRAP) can deliver on its full potential. The CEP-IRP Update notes that the WRAP
methodology generally produces a lower estimated capacity need than PGE's standard IRP
methods, and the State RA Requirements scenario indicates an aggregate portfolio cost of
$6.8 billion less than the preferred portfolio over the planning horizon (p. 165).

Because there is uncertainty about how effective the WRAP will be, it is appropriate to be
somewhat conservative about the potential for diminishing PGE’s capacity (or “energy
when needed”) risk. Given the dramatic gap in the two modeling approaches, this topic
should be examined in more detail in the development of the 2026 CEP-IRP.

New battery storage resources. Inthe summer of 2024, PGE had less than 20 MW of
battery energy storage systems online, and today about 500 MW is operational, amounting
to more than 10% of current peak load. The new batteries are performing very well but
unguestionably have a high price —the 200 MW Seaside Grid battery facility in North
Portland cost about $400 million, for example.

While there is considerable value in new battery storage, that has to be balanced against
effective need and the availability of complementary flexibility resources such as demand
response and hydro flexibility, as discussed above, and the capabilities of the Extended
Day Ahead Market (EDAM) and the WRAP.

It is sobering to consider that the 1750 MW of new battery storage by 2030 could cost $3
billion or more. With the next major tranche of battery storage anticipated in 2029, there is

S https://rmi.org/gas-turbine-supply-constraints-threaten-grid-reliability-more-affordable-near-
term-solutions-can-help/
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time for more in-depth consideration of investment — and the risk of over-investment —in
new battery storage for the 2026 CEP-IRP.

Small scale renewables. The CEP-IRP Update also takes a notable step forward in
estimating the contribution of small scale renewable (SSR) resources (p. 169), including
the Oregon Community Solar Program projects (93 MW in 2030), qualifying facility (PURPA)
projects (260 MW), and acquisition of community based renewable energy (CBRE, 155
MW). Together with 51 MW of other miscellaneous projects, this totals over 560 MW of
new SSR resources, making a major contribution to the overall effort.

Conclusion

In conclusion, NWEC views the CEP-IRP Update analysis as confirming the value of a
diverse clean energy development portfolio, while putting an even brighter spotlight on the
need for effective cost containment and customer affordability.
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