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1. Executive Summary

Staff of the Public Utility Commission of Oregon (OPUC or Commission) submits these Opening
Comments on Portland General Electric’'s (PGE or Company’s) 2019 Integrated Resource Plan
(IRP or Plan), filed on July 17, 2019 and Interim Transmission Solution Addendum filed on
August 30, 2019. Staff will continue to evaluate the Company’s Plan, conduct discovery, and
review stakeholders’ comments prior to submitting its Final Comments, currently scheduled to
be filed on December 3, 2019.

Staff’s goal for this first round of comments is to raise questions and identify areas of the Plan
where additional analysis, clarification, or coordination with the Company will help Staff in
making a recommendation on acknowledgement by the Commissioners.

Staff begins these comments by recognizing the Company’s transparent and collaborative
planning process. This IRP presents a range of new considerations, models, and strategies. In
light of this complexity, Staff is grateful for the Company’s openness and the time spent working
with Staff to date. In addition, Staff commends the PGE for developing a suite of new tools to
improve upon gaps in previous IRPs and the Company’s efforts to be responsive to stakeholder
feedback, reflect its customers’ values, and decarbonize its system.

While comprehensive and innovative, the Company’s analysis makes it difficult for Staff to
determine whether the Action Plan is the appropriate path forward. Staff is unclear about the
extent to which PGE’s Plan adheres to the IRP Guidelines and whether the Company’s analysis
aligns with its conclusion that the Action Plan is least cost, least risk. In summary, Staff has the
following major concerns at this stage of the process:

e The Action Plan is disconnected from portfolio analysis. Staff is concerned that the
proposed renewable and capacity resource acquisition strategy doesn’t reflect the key
attributes of the current preferred portfolio.

e Portfolio selection does not adequately reflect portfolio modeling. Staff is
concerned that PGE'’s approach to selecting its preferred portfolio is too removed from
the underlying analysis. This includes non-traditional screens and the development of
the Mixed Full Clean portfolio based on some of the “the commonalities in resource
additions across each of the best performing portfolios™. Staff is also concerned that
PGE did not assign probabilities when considering the wide range of futures.

e The projected resource need may be skewed by major omissions. Staff is
concerned that PGE requires physical Renewable Portfolio Standard (RPS) compliance
without accounting for unbundled and banked Renewable Energy Certificates (RECS).
Further, PGE should account for important developments in its resource mix related
voluntary customer programs and Colstrip.

e A narrow approach to decarbonization clouds the analysis. Staff appreciates the
Company’s goals to decarbonize its system. However, PGE’s approach to addressing
the risks of greenhouse gas emissions does not provide a solid jumping-off point for the
Commission to compare a traditional least cost, least risk portfolio that considers all
resources equally against an alternative least cost, least risk decarbonized portfolio.

Staff’s intention in providing this feedback is not to prevent PGE from planning in line with
evolving customer and stakeholder values. Rather, Staff is concerned that these deviations from
the IRP’s fundamental requirements could be obscuring the least cost, least risk path and

12019 PGE IRP, p. 193.



harming ratepayers. Staff looks forward to continued review and discussion with PGE and
stakeholders.

2. Overarching Concerns

Overall, Staff is concerned that several elements of PGE’s analysis could be out of line with IRP
requirements. Without changes or clarification, Staff cannot fully determine if the proposed
Action Plan is the right choice for customers. Staff’s major concerns fall within the following
categories:

The Action Plan is disconnected from portfolio analysis.

Portfolio selection does not adequately reflect portfolio modeling.
The projected resource need may be skewed by major omissions.
A narrow approach to decarbonization clouds the analysis.

This section summarizes Staff's primary concerns and requests additional analysis and
information. PGE should update its analysis in line with the recommendations proposed in these
comments and submit an updated Action Plan as necessary.

2.A. Action Plan

The Company’s IRP analysis culminates in three action items: 1) seek all cost-effective energy
efficiency and demand response; 2) conduct an RFP in 2020 for up to 150 MWa of RPS eligible
resources that “enter PGE’s portfolio” by the end of 2023; and 3) pursue all cost-competitive
agreements for existing capacity in the region and conduct an RFP for non-emitting resources in
2021 to meet any remaining capacity needs.? Staff is concerned that PGE'’s renewable energy
action item (Action Item 2) is disconnected from the preferred portfolio such that that it could
result in entirely different resource acquisitions and calls into question consistency with the IRP
guidelines. Staff is further concerned that the Company’s capacity actions (Action Item 3), while
driven by more pressing need, are inconsistent with the “reality” of the resources selected in the
preferred portfolio and the approach taken for Action Item 2.

Action Item 2 — Renewable Request for Proposals (RFP)

PGE’s conventional load-resource balance shows a projected average energy need beginning
in 2025 (109 MWa) and an estimated capacity shortage beginning as early as 2021 (190 — 432
MW) or as late as 2025 (309 MW).2 The preferred portfolio developed to meet the Company’s
long term needs contains specific supply-side actions during the Action Plan timeframe (2023 —
2025). These include the acquisition of 41 MWa of Columbia Gorge wind and 109 MWa of
Montana wind per year from 2023 through 2025, and 77 MWa of Washington Wind in 2025.4
This represents 527 MWa of wind resource additions between 2023 and 2025. In addition, the
preferred portfolio selects 37 MW of 6-hour batteries and 200 MW of pumped storage per year
in 2024 and 2025.°

22019 PGE IRP, pp. 213 — 219.

32019 PGE IRP, pp. 288 — 289.

4In its response to OPUC Information Request 50, PGE notes that each resource identified in the
preferred portfolio is a ‘proxy’ resource, with generalized characteristics of expected resource
performance by location. But, the Action Item 2 RFP may include bids that meet the Company’s minimum
requirements that have different characteristics.

52019 PGE IRP, pp. 196 — 196.



Resource Additions in the Preferred Portfolio®

TABLE 7-8: Cumulative renewable resource additions in the preferred portfolio

Reference Case Low Need High Need

2023 2024 2025 2023 2024 2025 2023 2024 2025

Wind Resources
Gorge Wind (MWa) 41 41 41 41 41 41 41 41 41
WA Wind (MWa) 0 0] 77 0 0] 77 1] 0 77
MT Wind (MWa) 109 109 109 109 109 109 109 109 109
Total Renewables (MWa) 150 150 227 150 150 227 150 150 227

TaABLE 7-9: Cumulative dispatchable capacity additions in the preferred portfolio

Reference Case Low Need High Need

2023 2024 2025 2023 2024 2025 2023 2024 2025

Storage Resources
&hr Batteries (MW) 0 a7 37 0 37 37 0 37 37
Pumped Storage (MW) 0 200 200 0 200 200 0 200 200
Total Storage (MW) 0 237 237 0 237 237 0 237 237
Capacity Fill (MW) 123 79 358 0 ] 0 425 423 739
Total Dispatchable Capacity (MW) 123 316 595 0 237 237 425 660 976

However, in its Action Plan, PGE chose to conduct an RFP for RPS-eligible resources that is
agnostic to technology and location.” Staff appreciates PGE’s efforts to reflect flexibility and
optionality in its Action Plan, but questions whether this is in line with IRP Guideline 4. This
guideline directs that the action plan include the identified resources in the selected portfolio and
shall have key attributes specified as stated in portfolio testing.®

Staff is concerned that specifying the MWa, commercial operating year, and RPS eligibility may
not sufficiently capture key attributes. Staff is also unsure whether this allows the “alignment of
the electric company’s resource need addressed by the RFP with an identified need in an
acknowledged IRP,” as required by the competitive bidding rules found in Oregon Administrative
Rules (OAR) 860-089-0250(3)(Q).

PGE is asking the Commission to acknowledge a renewable resource acquisition in 2023
without certainty that the resources participating in the RFP will capture the tax incentives
driving the 2023 acquisition. Staff agrees that PGE’s proposed cost containment screen is a
useful tool to mitigate some of this risk. However, Staff is unclear if this will consider whether
resources that can’t capture the Production Tax Credit (PTC) provide enough benefit to justify
an earlier than necessary procurement.

62019 PGE IRP, p. 196.
72019 PGE IRP, p. 216 and PGE response to OPUC Information Request (IR) 50.
8 Order No. 07-047, Appendix A, Guideline 4, pp. 4-5.



Recommendation 1: As PGE adjusts its action plan analysis in accordance with Staff’s
comments, the Company should explain how its Action Plan conforms to the IRP Guidelines,
including Guideline 4 and competitive bidding rules.

Action Item 3 — Capacity Actions and Pumped Storage

Staff appreciates the discussion of regional capacity concerns and uncertainties throughout the
IRP. Staff is intrigued by the potential of pumped storage as a zero-emission, flexible capacity
resource—particularly given the region’s possible capacity shortfall due to coal retirements and
the west’s increasing reliance on a less diversified, but also less emitting, pool of generation
resources discussed in Section 2.4.2 Regional Capacity Changes.® However, the IRP’s
approach to pumped storage does not align well with the actual process to permit and construct
this long lead-time resource.

PGE states that in terms of clean technology procurement, “If, despite our other actions, we still
forecast a potential reliability shortage in the mid-2020s, we plan to conduct a competitive
solicitation for new non-emitting resources that support reliability. This could include battery
storage, pumped hydro, renewable resources, or combinations of renewables and storage. The
solicitation would exclude new fossil fuel-based generation.” °

Based on statements from National Grid and Rye Development, the IRP’s proposed timing does
not support their pumped storage project coming on line in time to meet PGE’s projected
capacity need in 2025 or the Mixed Full Clean Portfolio’s 200 MW of pumped storage resource
in 2024.1* PGE’s Action Plan indicates pumped storage will be included in the potential 2021
RFP, but PGE’s proposed timing may be too late for pumped storage to serve as a viable
longer-term capacity solution. Staff finds merit in exploring how to accelerate the simultaneous
evaluation of new and existing capacity resources ahead of PGE’s forecasted capacity need in
2025.

Pumped storage represents a unique generation product that can address both PGE and the
region’s capacity needs with no direct emissions. This resource could also assist with the
integration of more renewables as part of a long-term decarbonization plan. Given the potential
risk that capacity from federal system hydro resources may not be available post 2025 in the
same quantity as today because of additional fish recovery measures or a more lucrative
California capacity market, the timing to secure additional capacity is important. Therefore, Staff
is intrigued by National Grid and Rye Development’s proposal that PGE conduct an “all-
encompassing RFP” by adjusting its Action Plan to run two RFP’s simultaneously: one for
renewables, the other for non-emitting capacity capable of coming online by 2025.

This action would be more in line with the Company’s renewable RFP approach to provide,
“flexibility across renewable technologies and locations while leveraging the analytical
methodologies in the IRP to fairly evaluate benefits to the system will allow us to identify those
resources that provide the best value for customers.”*?

92019 PGE IRP, pp. 64 — 67.

102019 PGE IRP, p. 22.

11 See National Grid & Rye Development comments on LC 73, June 7, 2019.
122019 PGE IRP, p. 21.



Recommendation 2: PGE should discuss in its reply comments the potential to run a second,
concurrent RFP for non-emitting capacity resources, while continuing to pursue bilateral
contracts, such as their existing hydro contracts.

2.B. Portfolio Scoring and Selection

Staff is concerned that, despite the rigorous analytical tools introduced, PGE’s overall approach
to scoring and selecting a preferred portfolio is too removed from the results of the portfolio
modeling. Staff recommends that the Company correct the following issues, so that Staff can
evaluate whether the resulting Action Plan is the best path forward for ratepayers.

Use of non-traditional scoring metrics

Staff is concerned that the manner in which PGE implemented the “non-traditional scoring
metrics” inappropriately skews its otherwise rigorous portfolio selection methodology. PGE’s
non-traditional scoring metrics act as screens that rule out portfolios prior to consideration of
traditional risks and costs. These screening metrics are new in the 2019 IRP, and reject
portfolios from consideration based on their relative performance in one future or on one
criterion, compared to the other portfolios PGE analyzed in its IRP. ** The scoring criteria are
applied before the portfolios are scored for traditional cost and risk. These metrics include
greenhouse gas (GHG) emissions, Criteria Pollutant emissions, cost in a carbon-constrained
future, cost in a high-tech future, near term cost, and energy additions through 2025. Some of
PGE’s metrics are used to reject multiple portfolios without ever quantifying cost impacts.* For
example, PGE’s criteria pollutant screen is based on NOx and SOx levels. It rejects several
portfolios without quantifying costs to customers.?® This is unfortunate because it doesn’t
account for the potential to reduce criteria pollutants using pollution-reduction technologies.

Additionally, the risks considered by many of these metrics are already included in PGE’s
portfolio modeling. For example, PGE includes a low, medium, and high carbon price in its IRP
analysis.® Staff finds the consideration of three potential carbon prices to be a reasonable way
to address the risk of GHG policy. However, the application of an additional GHG screen seems
to duplicate the GHG portfolio risk analysis, and PGE does not specify what type of additional
risk the screen is meant to address. Four portfolios are ruled out by the second GHG screen.
Staff wonders if additional GHG screens are more appropriately used in characterizing the best
performing portfolios for cost and risk for selection.

IRP Guideline 8 provides direction for analyzing the risk of potential strict-GHG-regulation
futures. Guideline 8 directs utilities to consider specific potential high future GHG regulation
scenarios, and identify whether a substantially different portfolio might become cost-effective
due to a “turning point” in environmental regulations. The “turning point” portfolio should then be
compared to the Company’s preferred portfolio.’

In general, PGE’s non-traditional metrics address important and interesting considerations of
cost and risk to customers. These screening tools are a result of valuable stakeholder
discussion and reflect PGE’s understanding of its stakeholders’ and customers’ evolving
interests.*® However, Staff is concerned that PGE may have been too blunt in implementing the

13 The 2016 IRP screened out only those portfolios that were performed to investigate possibilities, but
were not actionable and so not eligible for preferred portfolio.

142019 PGE IRP, pp. 188 — 189.

152019 PGE IRP, p 189.

16 2019 PGE IRP, p 75.

17 Order No. 08-339, Appendix C, p. 2.

18 See PGE Integrated Resource Planning Roundtable Presentations. During Roundtable 18-4 on
September 26, 2018 where PGE first proposed the use of these additional scoring metrics and



screens. Staff finds that, in assessing the Company’s planning outcomes, it is important to
better understand the scope impacts of the screens.

Recommendation 3: PGE should provide additional portfolio analysis:

e Provide a report on PGE’s 2019 IRP portfolios without the use of its non-traditional
screens, so that the impacts of applying these screens before traditional costs and risks
analysis can be better understood.

e PGE should also review its IRP for compliance with IRP Guideline 8 and provide a
summary of its findings.

Construction of the preferred portfolio

After evaluating more than 40 portfolios and applying the non-traditional screens, PGE identified
several commonalities between the seven top performing portfolios and combined them into a
set of constraints called the “Mixed Full Clean” portfolio. This portfolio allows 150 MWa of
additional resources in 2023 or 2024 and capacity additions that do not emit greenhouse gasses
before 2025. In the IRP, PGE explains that,

[T]he relative economics of specific resources is uncertain, suggesting that
preserving the flexibility to pursue various technologies and resource locations
may Yield cost savings for customers. The preferred portfolio in the 2019 IRP is
therefore designed not to identify a specific set of resources, but to reflect a set of
reasonable actions that would allow PGE to capture the cost and risk benefits of
the best performing portfolios.*®

This approach to constructing a new preferred portfolio based on “reasonable actions” from
other well performing portfolios is somewhat puzzling, and may present another blunt instrument
in portfolio selection. Staff finds this approach particularly curious given that the Mixed Clean
Full is outperformed by others in terms of cost and risk, as shown by PGE’s graphics:*°

FIGURE 7-13: Cost versus variability for the preferred portfolio FIGURE 7-14: Cost versus severity for the preferred portfolio
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Roundtable 18-6 on November 28, 2018 when the straw proposal to use non-traditional screens was first
proposed. https://www.portlandgeneral.com/our-company/energy-strategy/resource-planning/integrated-
resource-planning/irp-public-meetings.

192019 PGE IRP, p. 194.

20 2019 PGE IRP, p. 197.



https://www.portlandgeneral.com/our-company/energy-strategy/resource-planning/integrated-resource-planning/irp-public-meetings
https://www.portlandgeneral.com/our-company/energy-strategy/resource-planning/integrated-resource-planning/irp-public-meetings

PGE’s Mixed Full Clean portfolio is among the top performing of those that remain after PGE’s
non-traditional screening metrics are applied. However, Mixed Full Clean is not the top-
performing portfolio for cost and risk. Staff is concerned about the decision to pick a portfolio
other than the top-performing portfolio. The Commission’s IRP guidelines state that, “The
primary goal must be the selection of a portfolio of resources with the best combination of
expected costs and associated risks and uncertainties for the utility and its customers.”*

PGE should provide an analysis comparing its preferred portfolio to other top-performing
portfolios for cost and risk, and explain why the Company believes it has chosen a portfolio with
the best balance of cost and risk, as required by the IRP guidelines.

Recommendation 4: As PGE adjusts its IRP analysis in accordance with Staff's comments,
including the removal on non-traditional screens, PGE should provide additional information:

e Provide a quantitative comparison of its preferred portfolio to other well-performing
portfolios in terms of NPVRR cost and risk.

¢ Explain why the Company believes its preferred portfolio has the best balance of cost
and risk for customers.

Intergenerational equity analysis

Staff appreciates PGE'’s inclusion of an analysis of the intergenerational equity implications of its
plan to acquire renewable energy in the near-term to capture the expiring PTC An informed
discussion of this issue is important to Staff, as near-term renewables may be part of a least-
cost portfolio.

PGE’s analysis compares the rate effects of acquiring a PTC-eligible wind project in 2023
versus a non-PTC-eligible wind project in of the same size in 2026. The 2023 acquisition would
save money for customers in the long term, according to PGE’s modeling, but would result in
ratepayers experiencing a rate increase three years sooner. The 2023 wind project, PGE
calculates, would cause a rate increase of about .04 cents/kwWh from 2023 to 2026. However,
the acquisition would reduce rates starting in 2027, four years later. The 2026 project would
lead to a rate increase of about .05 cents/kWh from 2026-2030, and would result in a rate
reduction by 2031, five years later:

21 Order No 07-047, Appendix A, pp. 1-2.
10



PGE’s Intergenerational Analysis?

FIGURE 7-16: Estimated net impacts to retail power prices of Washington Wind additions
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To place additional context on the analysis of a 2026 wind addition, PGE’s Appendix G Load
Resource Balance indicates that PGE may have an energy deficit by 2025.2% Staff will conduct
additional analysis to consider how the 0.01 cent difference in customer rates compares to the
risk of an energy need in 2025, given other assumptions about load growth, voluntary programs,
and new Qualifying Facility (QF) contracts that are discussed elsewhere in Staff opening
comments.

Many factors could change the effect that a new resource will have on rates, including resource
cost and performance, future market conditions, and future customer demand. Staff will
continue to assess the inputs and assumptions behind PGE’s intergenerational equity analysis.
For example, the intergenerational equity analysis may utilize some of the same modeling
inputs and assumptions that Staff finds concerning or problematic in the 2019 IRP. Staff hopes
PGE will participate in a robust assessment and discussion of the intergenerational equity risks
of near-term procurement of renewables.

Recommendation 5: PGE should assist stakeholders in gaining an in-depth understanding of
the intergenerational equity analysis by holding a workshop.

Probability of futures in PGE’s portfolio analysis

Each of the price futures modeled in Aurora is assigned an equal probability in PGE’s ROSE-E
capacity expansion modeling. Staff is concerned that this will result in portfolios that place too
much weight on unlikely futures, and do not acquire the appropriate resources for the most likely
futures.

Staff proposes that, while for some futures an equal probability weighting may be appropriate,
some combinations of variables are less probable than others. For example, a future with a high

222019 PGE IRP, p. 199.
232019 PGE IRP, p. 289.
11



WECC renewable buildout and high hydro generation may increase the likelihood of lower
natural gas prices due to lower demand. Similarly, a future with a high carbon price would likely
incentivize more renewable energy, resulting in a higher WECC Renewable buildout.

Recommendation 6: PGE should provide an updated portfolio analysis and Action Plan based
on an estimate of the comparative likelihood of each potential future and combination of futures.

2.C. Modeling Resource Need

Staff identified a few key issues with PGE’s approach to modeling resource need. First, Staff
struggles to find a compelling rationale for PGE’s characterization of its RPS compliance need,
and is concerned about the costs and risks of ignoring the Company’s sizable REC bank in its
long-term planning. In addition, Staff highlights developments related to PGE’s VRET and
Colstrip that need to be considered within the 2019 IRP. Staff requests that PGE update its
analysis to account for these issues so that Staff can adequately weigh the costs and risks of
the resource acquisition strategy proposed in the Action Plan. Additional feedback on the
Company’s characterization of its need is provided in Section 3.

RPS compliance need

In Chapter 4 of the 2019 IRP, PGE explains that the Company defines physical Renewable
Portfolio Standard (RPS) compliance as, “a year in which the volume of RECs generated by
RPS-eligible resources in PGE’s resource portfolio meets or exceeds the RPS obligation in that
year.”?* PGE’s 2019 IRP analysis requires physical RPS compliance in all portfolios from 2027
through 2050.2° In Chapter four of the 2019 IRP, the Company states, “PGE believes that it is
appropriate to apply a minimum standard of physical RPS compliance in its long-term planning
process and to use the REC bank to mitigate compliance risks.”2®

Staff finds two major problems with PGE’s decision to require physical RPS compliance in the
2019 IRP. First, by requiring physical compliance with the RPS, PGE fails to acknowledge the
possibility of substantial ratepayer savings from retiring up to 20 percent of its compliance
requirement as unbundled RECs. PGE’s 2019 IRP does not provide any analysis around the
possibility of achieving savings through the use of unbundled RECs, despite this being a regular
practice by the Company and the year-over-year low cost of unbundled RECs. Second,
requiring 100 percent physical RPS compliance also prevents any reliance on banked RECs to
reduce costs in PGE’s portfolio analysis, regardless of how large PGE’s REC bank might grow.

Unbundled RECs: In its 2016 IRP Reply Comments, PGE argued that the availability of low-
cost unbundled RECs was due to “a temporary misalignment in timing between resource
procurement and increasing RPS obligations.”?’ PGE argued that as California and Oregon
approach a 50 percent RPS, “an assumption of persistently low unbundled REC prices in the
West would be highly speculative.” PGE continued to explain:

[...]Jthe theoretical long-run cost of an unbundled REC is equal to the cost difference
between the most cost effective qualifying renewable resource and the cost of providing
the same amount of capacity and energy with a non-qualifying resource. This is
effectively the premium associated with the environmental attributes (in this case the
RECSs) of the qualifying resource.

24 PGE 2019 IRP, p. 179.
25 PGE 2019 IRP, p. 179.
26 PGE 2019 IRP, p. 113.
27 See Docket No. LC 66, PGE Reply Comments, p. 28.
12



While the Company may be correct that unbundled REC prices are currently low compared to
their potential value, the lack of any consideration of unbundled REC purchases as a potentially
least-cost RPS compliance option is troubling to Staff and goes against Commission direction in
the 2016 IRP.

PGE is imposing substantial risk on customers by failing to consider unbundled RECs in its
long-term planning. There is no reason provided in the 2019 IRP as to why ratepayers would be
better off with PGE’s plan to comply with the RPS using 100 percent bundled RECs from PGE-
owned or -contracted resources. Further, PGE'’s recent RPS compliance filings show that it has
been retiring unbundled RECs to meet the RPS each year since at least 2013 at very low
costs.?®

Additionally, the Commission has repeatedly requested PGE include unbundled RECs in its IRP
planning. In the 2009 IRP and 2013 IRP, the Commission guided PGE to look at alternatives to
physical compliance.?®*° In the 2009 IRP, the Commission wrote that PGE must, “evaluate
alternatives to physical compliance with RPS Requirements in a given year, including meeting
the RPS Requirements in the most cost-effective, least risk manner...”!

In PGE’s 2013 IRP, the Commission wrote:

We adhere to this requirement and expressly direct PGE to develop and evaluate
multiple RPS compliance strategies — including alternatives to physical compliance —
and recommend a least-cost strategy in its next IRP Update and future IRPs.%2

Further, in the Commission’s acknowledgement order in PGE’s 2016 IRP, the Commission
directed PGE to “Continue to evaluate non-physical compliance with Oregon’s RPS.”* The
Commission continued:

In its continued evaluation of non-physical compliance with the RPS, we direct PGE to
demonstrate it has followed industry best practices for incorporating unbundled REC
market projections into its least-cost, least-risk RPS compliance strategy.3

Given previous Commission direction on RPS physical compliance alternatives, including
direction to consider unbundled REC market projections, PGE’s lack of consideration of
alternatives in the 2019 IRP is problematic.

REC Bank: In addition to disallowing unbundled REC use in its portfolio analysis, PGE also
does not allow its REC bank to be used to reduce the need for physical RPS compliance
through PGE-owned or -contracted generation. Staff agrees with PGE that it is appropriate to
use the REC bank “to mitigate compliance risks and achieve cost reductions on a year-to-year
basis depending on loads, renewable generation, and market conditions.”* However, PGE
should update its IRP modeling so that the REC bank can avoid some of the need for new
resource procurement, subject to maintaining a reasonably-sized REC bank as a buffer for

28 See PGE filings in dockets UM 1699, UM 1740, UM 1783, UM 1847, UM 1958, and UM 2016.
2% Order No. 10-457, p. 24.
30 Order No. 14-415, p. 13.
31 Order No. 10-457, p. 29.
32 Order No. 14-415, p. 13.
33 Order No. 17-386, p. 20.
34 Order No. 17-386, p. 20-21.
352019 PGE IRP, p. 113.
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contingencies. The current assumption of 100 percent physical RPS compliance does not allow
for this use of the REC bank.

PGE'’s portfolio modeling requires physical compliance in 2027, a point at which it forecasts to
still have over 10 million infinite-life RECs and 3.5 million 5-year RECs. In addition, PGE’s
current REC bank contains nearly 10 million infinite life RECs and it expects to generate more
than 70 million infinite-life RECs prior to the 2027 physical compliance constraint without
pursuing additional renewable resources.*® By planning to meet future RPS needs only through
physical compliance, the rationale behind the size and timing of all of PGE’s prior investments in
renewable assets is called into question. It also calls into question the 2016 IRP renewable
glidepath for the updated action item. This glidepath was used to justify PGE’s recent
acquisition of renewables in the near-term and called for some use of banked REC’s as a
reasonable strategy for RPS compliance.®”

Staff appreciates that PGE is seeking to act in the spirit of Oregon’s greenhouse gas reduction
goals and the desire of some of its customers for more renewable energy. However, the
Commission’s IRP guidelines direct the Company to identify a portfolio that best balances cost
and risk to customers. In order to comply with the IRP Guidelines, PGE must focus solely on
cost-effective greenhouse gas reduction measures. Reducing customer energy use through
efficiency, reducing energy use at peak times through demand response, and providing
customers a robust set of options to voluntarily select low-carbon energy are among the options
for reducing system greenhouse gas emissions that can also provide least cost/risk service for
customers (this is discussed further in Section 2.D.)

To comply with the IRP Guidelines, PGE should remove its requirement for potentially costly
physical RPS compliance. Removing the 100 percent physical compliance requirement will be
essential to Staff’s evaluation of PGE’s action items, since Staff finds it impossible to evaluate
whether the near-term acquisitions in the 2019 Action Plan result from the 100 percent physical
RPS compliance requirement, or from energy and capacity need in IRP portfolios.

Recommendation 7: Staff recommends that PGE provide the following analysis related to its
RPS compliance strategy:

e Per previous guidance, PGE must model 20 percent unbundled RECs in RPS
compliance in all portfolios. REC costs can be based on the historical average with the
same rate of inflation used in the most recent rate case.

e PGE should also run its preferred portfolio and several top performing and optimized
portfolios in ROSE-E while allowing the model to choose a reasonable number of
banked RECs. PGE should provide justification for why these quantities were selected
as reasonable.

¢ In future IRPs, PGE must consider the use of 20 percent unbundled RECs and a
reasonable amount of banked RECs in years when they are available and less
expensive than 100 percent physical compliance. Any unbundled REC price forecast(s)
should include one or more reasonable trajectories from current unbundled REC prices
to one or more potential unbundled REC price futures.

36 See PGE response to Staff IR No. 022 and 022 Attachment A.
37 See Docket No. LC 66 — Portland General Electric Company 2016 Integrated Resource Plan
Addendum, November 9, 2017.
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Green Energy Affinity Rider

PGE’s IRP includes sensitivities around potential subscription levels in its new VRET referred to
as Green Energy Affinity Rider (GEAR). For resource planning purposes, the initial tranche of
GEAR subscriptions translate into a 15 year PPA that was entered into because of specific
customers’ demand for the program—not a direct result of the Company’s long-term planning
process. The sensitivity analysis shows that when the GEAR is subscribed at 100 MW and
community solar is subscribed at 93 MW, PGE’s energy need is reduced by 55 MWa and its
capacity need is reduced by 38 MW in 2025.

Since PGE developed the 2019 IRP needs assessment and voluntary program sensitivities, the
Company executed agreements with customers for 160 MW of nameplate capacity*® PGE
informed Staff in discovery that “Green Future Impact, PGE’s GEAR product, has a total of 16
customers enrolled with a total of 43.54 MWa.”*® Staff notes the contracting process is at an
advanced stage, but the contract needs to be signed and the facility built. In addition to this
42.54 MWa, and contemporaneous with this IRP, PGE submitted an application to expand the
size of this program by an additional 200 MW of nameplate capacity, which is under review.

Because of the range of potential near-term resource acquisition in the Action Plan, Staff finds
that it is critical that PGE update its modeling to reflect the additional PPA’s resulting from the
first phase of GEAR and the proposed GEAR expansion. Further, Staff is concerned that the
IRP does not discuss how the GEAR energy is being delivered to its system and what these
transmission considerations mean for the availability of transmission for other resources
considered in portfolio modeling.

Staff notes that it has similar, and important, concerns related to the Company’s assumptions
about direct access load and the likelihood that QF’s beyond what are currently in queue will
come online. These related concerns are discussed in Section 3.

Recommendation 8: Staff requests that PGE provide additional analysis and information
related to the developments within the GEAR program:

o PGE should update the portfolio analysis and, as necessary, the Action Plan to reflect
the impact of the recent successful launch and subscription of the GEAR. Alternatively,
PGE could reduce its renewable energy resource acquisition in its Action Plan
proportionate amount to the GEAR subscription.

o PGE should also report on the transmission arrangements for its first phase of GEAR
resources and the impacts of these resources on the availability of transmission for
resources modeled in the IRP.

Colstrip resource availability

Staff appreciates PGE’s inclusion of two Colstrip sensitivities on the preferred portfolio in the
2019 IRP Action Plan with Colstrip 3 and 4 retirement in 2027 instead of 2034. In Sensitivity A,
Colstrip is fully depreciated and exits PGE’s portfolio by the end of 2027. In Sensitivity B,
Colstrip is fully depreciated and exits PGE’s portfolio by 2027, and is replaced specifically with a
296 MW Montana wind resource.

38 https://www.prnewswire.com/news-releases/sustainability-leaders-claim-pges-green-future-impact-in-
record-time-300905340.html
39 See PGE'’s First Supplemental Response to Staff IR 015.
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The results of PGE’s “Sensitivity A” analysis show a potential savings of over $230 million
(about one percent of total revenue requirement over the planning timeframe) from exiting
Colstrip in 2027. The analysis also showed that exiting Colstrip in 2027 could reduce risk for
customers as measured by PGE’s severity metric, also by about one percent. The variability risk
metric, however, shows an increase of about one percent.

Sensitivity B shows less benefit from early retirement as compared to Sensitivity A, although the
benefit is still substantial at $198 million. Sensitivity B shows improved scores for variability and
severity, as compared to both Sensitivity A and the Base Case. *°

Scoring Metric {million 2020%)

Cost Variability Severity
Base Case 25,740 3,614 31,004

Colstrip Sensitivity A

25,507 3,652 30,834
2027 Exit

Colstrip Sensitivity B

25,542 3,585 30,761
2027 Exit w/ MT Wind

Staff also notes that, on June 11, 2019, Puget Sound Energy announced early closure of
Colstrip Units 1 and 2. This is referenced in the 2019 IRP, but Staff is unclear whether the
potential effects of this early retirement affect PGE’s consideration for early retirement of
Colstrip.** Finally, Staff sees a risk to ratepayers if PGE is the last utility involved in Colstrip.
Beginning to explore dates and costs of an early exit from Colstrip may be in the best interest of
ratepayers and least-cost, least-risk planning.

Recommendation 9: Staff requests that PGE provide additional analysis and updated
information related to the closure of Colstrip:

o Staff suggests PGE perform a rate impact analysis of advancing the depreciation dates
of these units to 2027. PGE should report on the potential rate impacts of accelerated
depreciation at Colstrip in the 2019 IRP docket.

¢ PGE should provide information in its reply comments explaining the drivers behind the
increase in the variability risk metric in the Colstrip sensitivity.

e PGE should report in its reply comments any steps it has taken or could take to work
toward negotiating an early exit date from Colstrip. And, if these actions are affected by
early closure of Units 1 and 2.

o Additionally, Staff requests that PGE provide an updated Colstrip Analysis in the 2019
IRP docket demonstrating the effects of any updated information on the variable costs of
generation at Colstrip.

40 2019 PGE IRP, p. 209, Table 7-10.
412019 PGE IRP, p. 65.
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2.D. Decarbonization approach

In its IRP, PGE provides helpful context about its priorities for the 2019 planning process.
Specifically, the Company indicates a goal to decarbonize its energy supply as cost-effectively
as possible, stating that:

To reach our long-term decarbonization goal, we will need additional renewable
resources, like wind and solar, to drive greenhouse gases out of our generation
portfolio. Specifically, we estimate that we will need to add at least 50-60 MWa of
new renewables every year for the next thirty years. To make meaningful progress
while taking advantage of continued cost declines and the limited remaining
availability of federal tax credits, our plan calls for additional renewables in the near
term. These renewables will expand our renewable portfolio and complement the
voluntary options, like our Green Tariff, that allow customers who so choose to
decarbonize even faster.*?

Ultimately, Staff understands challenges PGE faces aligning the Commission’s long-term
planning process with its decarbonization goals. This will be a complex undertaking until the
State provides the OPUC with a specific policy directive to decarbonize. With that said, it is
important to note that Staff does not reject these values or PGE’s desire to develop a long-term
plan that meets these goals as cost-effectively as possible. Staff also highlights its three main
difficulties related to PGE’s discussion of decarbonization in its 2019 IRP.

The first is simple: decarbonization goals, while laudable, do not exempt PGE from the existing
IRP Guidelines. The Public Utility Commission has not been authorized by the legislature to
pursue decarbonization as a policy goal, and without such an authorization it is difficult to justify
a substantial diversion from the current least-cost and least-risk. The Company must identify a
traditional least cost, least risk long term plan that considers all resources equally and adheres
to the other guidelines. Then, PGE can present alternatives that limit the addition of emitting
resources and provide a pathway to reach PGE’s decarbonization goals in the most cost-
effective manner. Through this, the Commission can clearly weigh the costs and risks of a
decarbonized IRP against a traditional least cost, least risk long term plan that considers all
resources equally.

Second, Staff is concerned that the 2019 IRP’s approach does not present a comprehensive
strategy to “decarbonize [its] energy supply as cost-effectively as possible”.*® This is apparent in
the disconnection between the Company’s urgency to secure a good deal on near-term energy
resources, while not committing to take the same steps to identify low-emission storage
technologies selected in the preferred portfolio and “preserv[ing] any potential” for repurposed
uses of Boardman, which may include emitting resources, in the future where capacity may be
needed.*

From Staff’s understanding of decarbonization, a more holistic approach would move beyond
simply acquiring wind resources when they may be a good deal, but rather develop and
compare portfolios that consider:

e Additional energy efficiency and demand response above what is identified as cost-
effective in the current model;

42 2019 PGE IRP, p. 22.
43 2019 PGE IRP, p. 22.
44 2019 PGE IRP, p. 22.
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e The potential for any additional non-utility distributed renewable energy and storage
resources that may be lower cost than acquiring new PGE resources;

e Pairing the exit of existing emitting generation resources early, such as Colstrip,
logically with new resources coming online; and

e Any other technology or strategy that PGE thinks is a part of a least cost, least risk
decarbonization plan.

Finally, Staff's comments to the 2013 IRP requested that PGE perform a climate adaptation
analysis.*® In the Company’s 2016 IRP, PGE included a study of projected climate impacts.
The Climate Change Study was an informative and helpful exercise in planning for the expected
impacts of potential changes in temperature, precipitation, streamflow, storm frequency and
intensity, wind speed, cloud cover, and wildfire risk.

In its 2019 IRP, PGE focuses its discussion of climate change on mitigation and
decarbonization, but does not directly discuss this issue of climate adaptation and system
impacts. Climate change, and the region’s understanding of expected future changes in the
Northwest, have progressed since 2016.%’ It is increasingly evident that utilities need to
incorporate expected future changes, such as peak load characteristics, resource generation
operations and escalating wildfire risk, in long-term planning. Staff proposes that PGE develop
and submit an updated climate adaptation and system impact plan in the 2019 IRP docket. The
adaptation plan should build on the foundation of the 2016 Climate Change Study by describing
specific actions the Company will take to adapt and respond to the risks presented by climate
change.

The adaptation plan should include the risks PGE expects to face from climate change in the
long-term planning timeframe, as well as an explanation of how these risks interact with one
another and with PGE’s operations. For example, factors such as population growth, severe
weather, hydro flows, temperature increases, and air conditioning penetration could interact to
change the costs, risks, and strategies associated with reliably serving peak load. Staff
proposes that updates to the Company’s climate adaptation plans should become a regular part
of the long-term planning process moving forward.

45 See Docket No. LC 56, Initial Staff Comments, p. 7 — 10.

46 See Docket No. LC 66, 2016 PGE IRP, Appendix E: Climate Change Projections in Portland General
Electric Service Territory.

47 Staff recommends reviewing the Oregon Global Warming Commission’s 2018 Biennial Report to the
Legislature, in particular Section 1, for a discussion of the state’s current understanding of climate change
impacts and ways in which they have evolved over time. https://www.keeporegoncool.org/s/2018-OGWC-
Biennial-Report.pdf.
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Recommendation 10: Staff requests that PGE provide additional analysis and information
related to its approach to climate change:

Staff recommends PGE adjust its methodology as recommended in these comments
and identify a least cost, least risk portfolio that considers all resources equally. Then,
PGE can present an alternative portfolio that is targeted at least cost, least risk
decarbonization for the Commission to compare costs and risks.

Staff proposes that PGE develop and submit a climate adaptation plan as part of the
2019 IRP Update.

2.E. Conclusion

In summary, Staff requests that PGE take the following steps to address these overarching
concerns and allow Staff to make a recommendation on acknowledgement:

1.

2.

Explain how its Action Plan conforms to the IRP Guidelines, including Guideline 4 and
competitive bidding rules.

Discuss the potential to run a second RFP for non-emitting capacity, while continuing to
pursue bilateral contracts in its reply comments.

Provide additional portfolio analysis:

a. Conduct an additional portfolio analysis without the use of its hon-traditional
screens so that the impacts of screening for non-traditional impacts before
traditional costs and risks can be better understood.

b. PGE should also review its IRP for compliance with IRP Guideline 8 and provide
a summary of its findings.

As PGE adjusts its IRP analysis in accordance with Staff's comments, including the
removal on non-traditional screens, PGE should provide additional information:

a. Provide a quantitative comparison of its preferred portfolio to other well-
performing portfolios in terms of NPVRR cost and risk.

b. Explain why the Company believes its preferred portfolio has the best balance of
cost and risk for customers.

Hold a workshop on the intergenerational equity analysis.

Provide an updated portfolio analysis and Action Plan based on an estimate of the
comparative likelihood of each potential future and combination of futures.

Provide the following analysis related to its RPS compliance strategy.

a. Model 20% unbundled RECs in RPS compliance in all portfolios.

b. Model the preferred portfolio and several top performing and optimized portfolios
in ROSE-E while allowing the model to choose a reasonable number of banked
RECs.

c. Infuture IRPs, PGE must consider the use of 20% unbundled RECs and a
reasonable amount of banked RECs in years when they are available and less
expensive than 100 percent physical compliance.

Provide additional analysis and information related to the developments within the GEAR
program in reply comments:

a. Update the portfolio analysis and, as necessary, the Action Plan to reflect the
impact of the recent successful launch and subscription of the GEAR.
Alternatively, PGE could reduce its renewable energy resource acquisition in its
Action Plan proportionate amount to the GEAR subscription.

b. Report on the transmission arrangements for its first phase of GEAR resources
and the impacts of these resources on the availability of transmission for
resources modeled in the IRP.
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9. Provide additional analysis and updated information related to the closure of Colstrip in
reply comments:

a. Perform a rate impact analysis of advancing the depreciation dates of these units
to 2027. PGE should report on the potential rate impacts of accelerated
depreciation at Colstrip in the 2019 IRP docket.

b. Provide information in its reply comments explaining the drivers behind the
increase in the variability risk metric in the Colstrip sensitivity.

c. Report any steps it has taken or could take to work toward negotiating an early
exit date from Colstrip. And, if these actions are affected by early closure of Units
1and 2.

d. Provide an updated Colstrip Analysis in the 2019 IRP docket demonstrating the
effects of any updated information on the variable costs of generation at Colstrip.

10. Provide additional analysis and information related to PGE’s approach to climate
change:

a. As PGE adjusts its IRP analysis in accordance with Staff's comments to identify
a least cost, least risk portfolio that considers all resources equally, PGE can
present an alternative portfolio that is targeted at least cost, least risk
decarbonization for the Commission to compare costs and risks.

b. Staff proposes that PGE develop and submit a climate adaptation plan as part of
the 2019 IRP Update.

Staff finds that once these steps have been taken, it will be possible to appropriately compare
the costs and risks of PGE’s preferred portfolio and Action Plan. Staff has additional questions
and feedback that are important to this assessment. The remainder of Staff's comments
highlight areas throughout the IRP where different or additional steps are required to identify
whether PGE’s planning outcomes appropriately balance costs and risks.

3. Characterization of Need

In its 2019 IRP, PGE considered a more robust range of futures and uncertainties, conducted
several supplemental studies, and changed the way the Company discusses its energy need in
terms of, “evolving market dynamics and the associated uncertainties.”® Staff commends these
efforts, but highlights a few initial concerns with the way that PGE performed its resources
needs assessment.

3.A. Load Forecast

Staff appreciates the greater load forecast detail compared to the 2016 IRP. Staff continues to
work with PGE to evaluate its load forecasting methodology and is in the process of
independently replicating the Company’s econometric work to ensure the problems identified in
PGEs 2016 IRP have been resolved and new issues have not emerged. Staff briefly
summarizes its initial feedback on the load forecast and expects to provide a more detailed
analysis in subsequent discussions and in its final comments.

Load forecast methodology

An accurate load forecast is a critical component of prudent resource planning. Building a long-
term plan based on an inaccurate load forecast can make uneconomic portfolios look
reasonable, which can pose real consequences for ratepayers. Therefore, Staff is closely

48 2019 PGE IRP, p. 110.
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evaluating PGE’s load forecast modeling and comparing the Company’s specification choices to
alternatives.*®

For example, Staff is looking into the use of different and additional variables, such as,
unemployment. In addition, Staff is evaluating PGE’s use of historical data. Load growth in the
region has decreased since the 1990s.%° Staff is concerned that utilizing data from past decades
with higher load growth could be upwardly biasing the forecast.

As Staff works with the company on this reconstruction of PGE’s work, Staff is has noted a few
new issues with its load forecast. PGE’s rates of projected load growth by customer class in this
IRP are modest:

Customer Type Reference Case, Forecasted
Average Load Growth !

Residential 0.1%

Commercial 0.5%

Industrial 1.9%

Yet, based on recent trends, Staff is unsure of the accuracy of this IRP’s commercial and
industrial load forecasts. Below is a comparison of actual load since 2010 and previous IRP
forecasts:®?

PGE C&l - Forecasted vs. Actual

11,000,000
10,500,000
i -
= 10,000,000
2 —_—
9,500,000
9,000,000
2010 2011 2012 2013 2014 2015 2016 2017 2018
=@=Actual Sales (C&l) ==@==2013 IRP Forecast 2016 IRP Forecast

49 Staff is checking to make sure the maximum likelihood estimator with an outer product gradient and a
Bernt Hall Hall Housman algorithm was the most appropriate specification. And going back to 1990’s data
might be biasing PGE’s forecasts upward. When this reproduction process is finished, Staff expects to
have a step-by-step understanding of all the company’s econometric modeling decisions made in the load
forecast so that the prudence of the statistical methods can be fully weighed.
50 Northwest Power and Conservation Council, Seventh Northwest Conservation and Electric Power Plan,
Chapter 7, pp. 7-4 — 7-5.
512019 PGE IRP, pp. 90 — 91.
52 Sources: Load is based on sales in OPUC Stat Books, 2010 — 2018. IRP forecasts are extrapolated
from the growth rates found in the 2013 and 2016 IRPs.
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Another concern Staff is evaluating is the freshness of population and employment data inputs
used by PGE.

Energy efficiency assumptions
For the 2019 IRP, Energy Trust of Oregon (ETO) provided PGE two energy efficiency
scenarios:

o A “Cost-effective EE” scenario using avoided costs circa 2017, which represents ETO’s
best estimate of what it can achieve within these cost-effectiveness limits; and

¢ An “Incremental High EE” scenario which is intended to represent the “Achievable
Potential”. Achievable Potential is 85% of “Technical Potential”, or 85% of all possible
known equipment options that could save energy regardless of the cost. This is what the
industry considers the absolute highest possible adoption rate.>3

PGE chose the “Incremental High EE” for the Low load future and “Reference EE” for Reference
and High as illustrated in PGE’s Table 4-5.

TABLE 4-5: Load components for each load scenario

Low Load Reference Case High Load
Top-down Load Forecast Low Growth Reference Case High Growth
Energy Efficiency High EE Cost-effective EE Cost-effective EE
Electric Vehicles Low Adoption Reference Case High Adoption
Dist. Solar and Non-dispatchable
High Adoption Reference Case Low Adoption

Battery Storage

Staff questions whether it is appropriate to use the same “Cost-effective EE” scenario it uses in
the Reference load future as it does in the High load future. The value of energy efficiency
should be greater in the High future than in the Reference future, and Staff is concerned that
PGE is understating its acquisition of energy efficiency in the High need future.

Staff also has questions about how PGE is working with ETO to attain energy efficiency
forecasts. If PGE models three major load scenarios, it should also work with ETO to create
three energy efficiency forecasts that reflect those load scenarios.

Recommendation 11: Staff intends to work with PGE and ETO to see if there are opportunities
to apply more appropriate input selection for energy efficiency, and potentially for other demand-
side and load forecast inputs to scenarios.

Electric vehicle (EV) forecast

Staff notes that one of the assumptions in the Company’s distributed energy resource forecast
may exaggerate electric vehicle load. It appears that Navigant extrapolated adoption rates
across all light duty vehicles in the Company’s service area. Staff notes that light-duty vehicles

53 2019 PGE IRP, External Study B. Energy Trust of Oregon Methodology, p. 8.
542019 PGE IRP, p. 101.
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can include vehicles upwards of 8,000 or 10,000 pounds.® According to manufacturers’ data,
this category is inclusive of heavier vehicles, such as the Ford F-150 pickup truck.%®

The majority of electric vehicles currently listed in the U.S. Department of Energy Alternative
Fuels Data Center’s dataset of Alternative Fuel and Advanced Technology Vehicles are sedans
and wagons with a small number of sport utility vehicles (SUVs) and vans, and no pick-ups.®’
Given the current nature of the EV market, Staff is concerned that the methodology used in the
2019 IRP overestimates EV load.

Electric Vehicle Models Available®®
Vehicle Type 2019 Models
Sedan/Wagon 2
SUV
Van
Pickup

ON (N[

Recommendation 12: PGE should explain in its reply comments how the Company accounted
for consumer vehicle preferences and availability of heavier electric vehicles in its load forecast.

3.B. Capacity Needs Assessment

Staff is currently reviewing the forecasted range of capacity needs in the 2019 IRP, which it
finds is strikingly broad. Staff is motivated to ensure that the Company gives adequate
considerations to capacity adequacy, particularly given the robust discussions in Chapter 3
Futures and Uncertainties and the regional capacity need shown by recent studies evaluated in
the Market Capacity Study.*®

PGE forecasts wide “jaws” of capacity need by 2025, ranging from a low of 0 MW to a high of
nearly 1,100 MW of new capacity. The graphic below captures the wide range of possible need.
60
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55 See the U.S. Department of Energy Alternative Fuels Data Center’s Vehicle Weight Classes and
Categories Chart found at https://afdc.energy.gov/data/10380.

56 See https://www.ford.com/trucks/f150/models/f150-xI/.

57 See U.S. Department of Energy Alternative Fuels Data Center’s Alternative Fuel and Advanced Vehicle
Search, spreadsheet of vehicles, https://afdc.energy.gov/vehicles/search/.

58 See the U.S. Department of Energy Alternative Fuels Data Center’s Vehicle Weight Classes and
Categories Chart found at https://afdc.energy.gov/data/10380.

592019 PGE IRP, External Study E: Northwest Loads and Resource Assessment.

602019 PGE IRP, p. 108.
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Staff appreciates the thoroughness of PGE'’s capacity assessment in the 2019 IRP. Most
notably, PGE’s 2019 IRP analysis proactively models capacity need with and without contract
expirations. Staff is also happy with PGE’s modeling of the impact of demand response on
future capacity need, although Staff would like to better understand the assumptions behind this
analysis.

PGE’s forecasted range of capacity need is influenced by a variety of factors. Other sections of
Staff's comments discuss drivers of uncertainty that impact PGE’s 2025 capacity, such as the
EV forecast, the integration of QFs into PGE’s system, and load-growth methodology. Staff
hopes to work with PGE and stakeholders during the IRP to understand how changes or
improvements to these assumptions can change or shift PGE’s final forecasted capacity need.

Staff finds one key takeaway to PGE'’s capacity adequacy analysis that is worth exploring in
these initial comments. Notably, contract expirations in 2025 constitute the main driver of
capacity need, except in the “high need” future scenario.®* In the reference case, with all
contracts expiring, PGE’s loss-of-load expectation (LOLE) grows to 125 hours,® which is well
above the industry standard 2.4 hours used in the 2016 IRP.® This is also happening against
the backdrop of Pacific Northwest energy leaders asserting that a regional capacity shortfall is
on the near-term horizon® and a rather dire market capacity forecast from E3 in this IRP.®®

The extent of the reliability shortfall calls into question PGE’s prioritization of near-term action
items. The Company would appear to be more focused on acquiring renewables by 2023 than
investigating zero-carbon approaches to meeting its potential capacity needs in 2025. Staff
thinks it would be more prudent for the Action Plan to place greater emphasis on not only
contract renegotiations but also in steps to make PGE more resilient to capacity shortfalls such
as exploring higher levels of DR acquisition, better utilization of transmission assets to increase
imports, and taking actions to better understand the financing and timing associated with new,
potential low-emission capacity products, such as distribution-scale batteries and utility-scale
pumped hydro. Waiting until the next IRP Action Plan to explore a more holistic set of capacity
options may leave PGE with less ability to avoid the addition of new fossil-fuel thermal
generation in the mid-2020’s, something PGE is currently saying they want to avoid.

At one level, Staff is concerned that there is not sufficient analysis on the probability of capacity
contract renewal or non-renewal; they are all equally weighted probabilities. Staff would like to
explore with PGE the possibility of incorporating probabilities into potential contract renewals.

In short, Staff is concerned that PGE is prioritizing near term renewables and the potential
savings they may bring, over a real need for capacity to serve load within the action plan
timeframe. In addition to reproducing the Company’s load forecast, which informs the capacity
needs assessment, Staff is also in the process of reproducing the RECAP model, which drives
the capacity needs modeled in portfolio evaluation. Staff will carefully weigh each assumption
and the formulas in which they are inputted, engage with PGE to confirm modeling results, and
provide additional feedback in the next round of comments as warranted.

612019 PGE IRP, p. 110.

622019 PGE IRP, p. 106.

632019 PGE IRP, p. 104.

64 For example, see Northwest Power Pool’s recent resource adequacy conference, Oct. 3, 2019
https://www.nwpp.org/private-

media/documents/2019.10.02 Resource Adequacy Symposium ALL SLIDES.pdf

652019 PGE IRP, External Study E: Northwest Loads and Resource Assessment.
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Finally, Staff would like to note its appreciation for the Flexibility Adequacy Study. Staff finds it a
helpful explanation of the need to plan for and operate batteries differently than other generating
resources. Staff is continuing to consider PGE’s findings in the Flexibility Adequacy Study, and
what the implications are for PGE’s resource planning.

3.C. Market energy position analysis

PGE’s new market energy position analysis provides an interesting evolution of the Company’s
traditional load-resource balance. Through this analysis, PGE models economic dispatch and
compares it to three need futures to demonstrate what it describes as an “energy shortage”
(See Figure 4-17).%6

FIGURE 4-17: Load and existing and contracted generation
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Yet, when PGE’s resources dispatch economically and market purchases meet the rest of
PGE’s load, this is not necessarily an indication that PGE needs to acquire more energy
resources. It may simply indicate that market prices are low. PGE’s ‘Market Energy Position’
analysis tells how much energy the company may choose to buy on the market, but in no way
should it be used to justify any amount of new resource acquisition.

In a data response to Staff, PGE clarified that its portfolio modeling uses the market energy
position to constrain overbuilding of new resources and to calculate GHG emissions, but not to
identify when there is a need to add a new resource.®’ Staff appreciates the Company’s
clarification. Staff would have serious concerns with portfolio modeling that bases its energy
need on its market price forecast and resulting economic dispatch model.

Recommendation 13: In future IRPs, PGE should be careful not to imply that the Market
Energy Position analysis represents an energy shortage or a need to acquire new resources.

3.D. Direct Access impacts
As with PGE’s GEAR program, Staff appreciates that the Company has provided sensitivities
and discussion related to the impact of various voluntary actions and QFs. However, additional

66 2019 PGE IRP, p. 110.
87 PGE response to Staff IR 138.
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information and analysis is required to understand if PGE’s resource needs assessment
accurately captures these loads and resources.

Direct Access adequacy

One component of PGE’s 2016 IRP Action Plan, as acknowledged in Order No. 17-386, was to
conduct an enabling study on the risks associated with Direct Access to inform the next IRP
(2019). Though Staff continues to evaluate whether the Company has completed a full study on
the risks associated with Direct Access, PGE has incorporated a sensitivity analysis on the
capacity adequacy impacts associated with LTDA load.

In PGE’s sensitivity analysis, the Company notes its belief that excluding LTDA customers from
capacity planning, while still being required to serve as the provider of last resort (POLR), shifts
reliability risks from LTDA participants to cost-of-service customers. As shown in the table
below, PGE notes that according to its sensitivity analysis, there would be an incremental
capacity need of 526 MW in the event that PGE must serve LTDA customers.®869 From its
sensitivity analysis, PGE also concludes that the additional 419 MWa of LTDA load would
increase its loss-of-load expectation (LOLE) to 53.7 hours per year, significantly higher than the
2.4 hours per year LOLE reliability target.

Incremental Capacity Need

300 MWa Long-term Direct Access

373 MW
(existing load program)
419 MWa Long-term Direct Access

(existing + new load programs)

526 MW

Staff appreciates PGE’s work to include the LTDA sensitivity analysis in this IRP, and
recognizes the challenges PGE faces in regards to Direct Access. However, Staff notes that the
issues of planning and risks associated with Direct Access, such as PGE being required to
serve as the provider of last resort (POLR), but not directly plan for LTDA customers, are being
considered by the Commission in other dockets.

In Docket UE 358, PGE’s proposed new load direct access program (NLDA) is currently under
review. Additionally, in Docket UM 2024 the Commission recently approved a petition to open
an investigation into LTDA that may materially affect PGE’s LTDA programs.’®

As these dockets are ongoing, and the outcome is unlikely to be determined in time for this IRP
acknowledgement, Staff ask the Company to provide additional discussion of how these
uncertainties are reflected in the analysis and Action Plan.

68 2019 PGE IRP, p. 108.
69 Staff notes that the 526 MW represents the capacity to meet both the LTDA and NLDA program caps of
300 MWa and 119 MW a, respectively.
70 Order No. 19-271.
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Recommendation 14: In its reply comments, PGE should discuss how the resource needs
assessment and Action Plan should be altered, if at all, in response to the potential outcomes of
current Commission activities related to Direct Access.

Direct Access load

IRP Guideline 9 states that PGE’s load-resource balance should exclude customer loads that
are effectively committed to service by an alternative electricity supplier.”* In practice, this
means an electric utility such as PGE should not plan for resources for the purpose of meeting
Long Term Direct Access (LTDA) customers’ load.

In LC 66, Staff raised its concern regarding PGE’s load forecasting assumption that there will be
no change in additional long term opt outs of cost of service rates, noting that changes to Direct
Access load will likely have an impact on industrial load forecasts, and asking PGE to justify its
assumption of no new Direct Access customers in its load forecast.”?> PGE noted in response to
Staff’s concern that the assumption was consistent with Guideline 9, and that it did not have
access to information to inform any predictions of new, future direct access customers.”®

In the 2019 IRP, Staff is again concerned that PGE appears to have made the same
assumption with respect to Direct Access. While PGE has appropriately excluded current LTDA
load from its load forecast, Staff remains concerned that PGE’s choice not to forecast changes
to its current level of LTDA load could be upwardly biasing the industrial load forecast, and by
extension, its capacity needs. This is particularly concerning given the ongoing discussions
under other dockets noted in the previous section.

Recommendation 15: Staff requests that PGE provide additional analysis and information
related to the impact of LTDA on its resource needs:

e Staff asks PGE to provide further justification for its assumption that it could not use
historical direct access participation data, knowledge of changes in the Direct Access
landscape, or another method to update its load forecast

e Alternatively, PGE could update the portfolio analysis and, as necessary, the Action Plan
to reflect the impact of including a forecast of additional LTDA participation in its load
forecast.

3.E. Future of Existing and Contracted Resources

Similar to the voluntary customer actions described in these comments, Staff questions whether
the future of certain existing and contracted resources should be more directly reflected in the
Company’s planning outcomes. In this section, Staff notes where additional information is
required to understand if PGE’s resource needs assessment accurately captures the long-term
availability of these resources.

QF forecast

PGE’s 2019 IRP forecasts that no new QF contracts will be added throughout the entire
planning horizon. The result of this assumption is that QF generation decreases from 121 MWa
in 2020 to 15 MWa in 2037.7* Staff strongly recommends PGE amend its QF forecast in the
2019 IRP and in future IRPs to include a forecast of future QF contracts. While Staff recognizes

7t Order No. 07-047, Appendix A, Guideline 9, p. 8.
72 See Docket No. LC 66, Staff's Initial Comments, p. 9.
73 See Docket No. LC 66, PGE Reply Comments, p. 36.
74 PGE Response to Staff IR 020, Attachment A.
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the uncertainty surrounding future QF generation, assuming no new contracts is unjustified by
historical trends.

The 2019 IRP includes a sensitivity analysis for high and low forecasts of QF generation.”
However, even the high forecast does not include any contracts except those that are already in
progress toward execution.

The QF forecast is important because QF generation has a substantial impact on IRP results. In
the high QF sensitivity, PGE’s analysis shows 67 MW less capacity need and 119 MWa less
energy need in 2025, as compared to a low QF future. The unrealistic lack of incremental QF
contracts in PGE'’s long term planning may be contributing to PGE’s finding that near-term
renewable acquisition is cost-effective. Staff is currently reviewing QF trend data provided in
response to several data requests, but finds that this sensitivity analysis points to a likelihood
that the capacity and energy needs assessment is likely overstating the Company’s energy and
capacity needs.

Staff understands that PGE models QF contracts similarly to the way it models other
contracts.’® However, QF generation is unique in that PGE does not choose to acquire it. PGE is
required to accept new QFs contracts at avoided cost prices. For this reason, failing to include
QF contract forecasts in the IRP modeling causes the appearance of greater resource need
than is likely to exist on PGE’s system in the future. Including a QF forecast in the portfolio
analysis and load resource balance will provide a more realistic view of PGE’s position and the
resources it may need to acquire.

Staff appreciates the QF sensitivity performed by the Company and understands that QF
contracts can be difficult to forecast. However, Staff strongly recommends that PGE amend its
QF sensitivity, as well as any IRP modeling that includes a forecast of future QF generation, to
include a forecasted level of QF generation based on past QF generation levels and reasonable
expectations for the future. Including a reasonable QF forecast will be essential to showing
whether the need for a 150 MWa renewable acquisition action item is driven by real need or by
inaccurate modeling assumptions in the 2019 IRP.

Recommendation 16: Staff requests that PGE provide additional analysis and information
related to the expectation that there will be no new QFs beyond those currently in the
contracting process:

e PGE should update the load-resource balance and, as necessary, portfolio analysis and
Action Plan to reflect a reasonable QF forecast.

e Alternatively, PGE could reduce its 150 MWa energy resource acquisition in its Action
Plan by an amount of QF capacity forecast to come online before 2025.

Boardman availability

Staff appreciates PGE’s consideration of biomass as an alternative fuel at the Boardman coal
plant. Staff is interested in the potential for sustainably harvested biomass to help reduce
wildfire risk while providing capacity in an increasingly capacity-constrained market.”” Staff is

752019 PGE IRP, p. 121.

76 PGE Response to Staff IR 020.

77 California Energy Commission. Biomass to Energy: Forest Management for Wildfire Reduction, Energy
Production, and Other Benefits. 2010. Page 3. Available at:
https://ww2.energy.ca.gov/2009publications/CEC-500-2009-080/CEC-500-2009-080.PDF.
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supportive of the Company continuing to consider options for using an alternative fuel at
Boardman after it retires as a coal plant in 2020.

Staff is continuing to investigate PGE’s assumptions and analysis regarding emissions from a
potential biomass plant at Boardman, including assumptions around NOx emissions. Under the
federal Regional Haze rule, the EPA sometimes requires generators to install Selective Catalytic
Reduction (SCR) technology when the operation of a plant detracts from air quality. Staff will
continue to investigate PGE’s assumptions about whether emissions control technology would
be required at a Boardman biomass plant, which could be operated significantly fewer hours in
a year than the Boardman coal plant historically operated.

Staff is aware that biomass generation in other parts of the world has received criticism for
unsustainable practices. However, Staff is interested in working with PGE and stakeholders to
discuss parameters that could ensure that sustainably harvested biomass would truly reduce
greenhouse gas emissions, wildfire risk, and electric system capacity need in Oregon.

Recommendation 17: Staff requests that PGE provide additional analysis and updated
information related to the future of Boardman:

e Staff recommends a stakeholder workshop within the IRP docket to discuss the potential
for sustainably harvested biomass capacity at the Boardman plant.

o Staff requests that PGE report in its replay comments whether SCR technology would be
required on a plant that only ran a few months out of the year to meet peak capacity.

Conservation voltage reduction (CVR)

CVR is a strategy of lowering consumer power demand by operating distribution feeders within
the lower portion (114V — 120V) of the American National Standards Institute (ANSI) acceptable
voltage bandwidth. PGE completed feasibility studies and two CVR pilot projects in 2014 at
Hogan South substation in Beaverton and at Denny substation in Gresham. By reducing voltage
1.5 - 2.5 percent in the pilot project, PGE was able to reduce customer demand (MW) and
energy consumption (MWh) by 1.4 - 2.5 percent. The pilots yielded customer energy savings of
768 MWh in 2014. A preliminary evaluation has identified 94 transformers as potential CVR
candidates with an annual customer energy savings potential of 16 MWa or 142,934 MWh.

Currently, PGE uses manual intervention in the form of data spreadsheets to maintain customer
voltage information. In order for PGE to progress its system-wide CVR program, the Company
has put a hold on CVR, to allow for the planning and implementation of an advance distribution
management system (ADMS)."®

PGE is in the process of planning ADMS with functions to be implemented by the end of 2020,
with full system advanced application to be completed by the end of 2022. This software
platform integrates numerous utility systems and provides automated outage restoration and
optimization of distribution grid performance. ADMS functions can include automated fault
location, isolation, and service restoration, conservation voltage reduction, peak demand
management, volt/volt-ampere reactive optimization, conservation through voltage reduction,
peak demand management, support for microgrids, and electric vehicles. In essence, an ADMS
transitions utilities from paperwork, manual processes, and siloed software systems to systems
with real-time and near-real-time data, automated processes, and integrated systems.

78 See Docket No. UM 1657, PGE’s 2019 Smart Grid Report, pp.54-55.
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Staff commends PGE’s ongoing efforts to build and maintain a flexible and integrated grid as
explained in its 2019 Smart Grid Report, Staff would still like to see PGE describe this flexibility
plan in far more detail moving forward.

Recommendation 18: As part of distribution system planning efforts, PGE should consider the
value of CVR and study its value on additional substations. If additional CVR is implemented, it
should be included in IRP portfolio modeling.

3.F. Conclusion
Staff recommends PGE do the following related to the resource needs assessment:

11. Work with Staff and ETO to see if there are opportunities to apply more appropriate input
selection for energy efficiency, and potentially for other demand-side and load forecast
inputs to scenarios.

12. Explain in its reply comments how the Company accounted for consumer vehicle
preferences and availability of heavier electric vehicles in its load forecast.

13. In future IRPs, PGE should be careful not to imply that the Market Energy Position
analysis represents an energy shortage or a heed to acquire new resources.

14. In its replay comments, discuss how the resource needs assessment and Action Plan
should be altered, if at all, in response to the potential outcomes of current Commission
activities related to Direct Access.

15. Provide additional analysis and information related to the impact of LTDA on its resource
needs:

a. Provide further justification for its assumption that it could not use historical direct
access participation data, knowledge of changes in the Direct Access landscape,
or another method to update its load forecast

b. Alternatively, PGE could update the portfolio analysis and, as necessary, the
Action Plan to reflect the impact of including a forecast of additional LTDA
participation in its load forecast.

16. Provide additional analysis and information related to the expectation that there will be
no new QFs beyond those currently in the contracting process:

c. Update the load-resource balance and, as necessary, the portfolio analysis and
Action Plan to reflect a reasonable QF forecast.

d. Alternatively, PGE could reduce its 150 MWa energy resource acquisition in its
Action Plan by an amount of QF capacity forecast to come online before 2025.

17. Provide additional analysis and updated information related to the future of Boardman:

e. Hold a stakeholder workshop within the IRP docket to discuss the potential for
sustainably harvested biomass capacity at the Boardman plant.

f. Report in the replay comments whether SCR technology would be required on a
plant that only ran a few months out of the year to meet peak capacity.

18. As part of distribution system planning efforts, consider the value of CVR and study its
value on additional substations. If additional CVR is implemented, it should be included
in IRP portfolio modeling.

4. Characterization of Supply-side Options

Staff is reviewing the Company’s consideration of all resources available to meet the need
described in the previous section, as required by IRP Guideline 1.7° Staff review includes
analysis of the resource characteristics and economic assumptions, the third-party studies
underlying these assumptions, and a wide range of discovery related to the resources

79 Order No. 07-047, Appendix A, Guideline 1, pp. 1-2.
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considered in its 2019 IRP. In its description of the renewable energy acquisition in its Action
Plan, PGE states that, “we found that renewable resources that qualify for federal tax credits are
expected to be the lowest costs resource options on a real-levelized basis.”° Further, the
Company states that, “The net cost of wind resources (levelized costs net of capacity and
energy value) is negative in the Reference Case and most of the futures, indicating that
renewable resources are likely the lowest cost option for securing long-term energy."®*

Staff finds this statement generally true and believes the IRP does a good job of demonstrating
the production risk associated with capacity factor sensitivity in Section 6.5.82 However, Staff
would like to better understand how the many assumptions underlying this conclusion were
captured in the portfolio modeling and selection. Given that the main driver for the near-term
acquisition of wind resources is not energy, capacity, or an RPS need, but rather the time-
limited economic opportunity associated with expiring PTCs, Staff’s review is focused on
understanding the Company’s assumptions around the federal tax incentives and overall
performance of renewable energy resources compared to conventional resources (See Figure

6-2 below).8®
g
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FIGURE 6-2: Levelized cost of energy (LCOE) of energy rescurce options
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Further, PGE’s explains that:

The region is experiencing congestion and uncertainties related to the availability of firm
transmission during certain times of the year. This situation is of growing concern to PGE,
as many of the future resource alternatives being explored will be off-system and will
generally require BPA transmission. This situation is of growing concern to PGE, as many

80 2019 PGE IRP, p. 216.
812019 PGE IRP, p. 155.
822019 PGE IRP, pp. 174 - 177
83 2019 PGE IRP, p. 161.

31



of the future resource alternatives being explored will be off-system and will generally
require BPA transmission.®

Therefore, Staff is additionally focused on understanding whether the IRP and Interim
Transmission Solution adequately account for transmission costs and availability for the various
supply side resources modeled.

4.A. Generating Resourcés

Federal tax incentives
As noted above, PGE cites the PTC as a driver of wind’s performance in the 2019 IRP. Staff
has several questions about the IRP’s consideration of the risks related to the PTC.

First, Staff continues to have concerns about PGE's ability to utilize the acquired tax credits any
time before 2030. Staff raised this concern in the 2016 IRP and it remains an issue. Currently,
PGE is sitting on over [begin confidential] |l [end confidential] in unused PTCs, on
which PGE is earning a rate of return paid for by ratepayers. Staff estimates the Wheatridge
project add nearly $8 million annually in new PTCs to the current stockpile.?® From the
perspective of IRP modeling, Staff is unclear as to how PGE's ability to utilize tax credits in “real
world” is modeled and represented in the cost and risk metrics of portfolios that add PTC eligible
wind resources and whether it may skew results toward near-term acquisitions. Before
recommending acknowledgement of Action Item 2 — which we assume will be Washington wind
based on the preferred portfolio, although its not clear — Staff would like PGE to better explain
how it modeled the unapplied tax credits (i.e., the rate of return penalty) and provide a forecasts
of the anticipated PTCs and the year of their application to PGE's federal tax filings.

Further, Staff understands that PGE can only capture the PTC for facilities that commence
construction or have purchased five percent of equipment in 2019, and can be placed in service
by 2023.% Staff is curious about the “real world” risk that the market will not present a wind
facility or facilities that provide 150 MWa in service before the end of 2023 or that cost overruns,
schedule delays, and etc., of such a facility will mitigate the economic opportunity that identified
this resource acquisition path as least cost, least risk in PGE's portfolio scoring.

Based on PGE's last procurement, Staff finds that it is important to assess the “reality” of
interconnection queue position and transmission reservations as it relates to the results of an
agnostic resource procurement. To accomplish this, Staff is in process of reviewing the
Bonneville Power Administration (BPA), PacifiCorp (PAC), and PGE OASIS interconnection
queues of to identify possible resources in a position to meet the 2023 in service date. Staff is
also reviewing transmission reservations prior to the next round of comments. Staff would like
PGE to explain whether it has performed a similar analysis and to share their findings with
stakeholders, within the next round of comments.

Finally, Staff is investigating the cost and risk metrics for renewable size and timing portfolios
because the portfolios that add 50 — 250 MWa in 2024 appear similar under the cost metric to
the performance of the renewable size and timing portfolios that add 50 — 250 MWa of

842019 PGE IRP, p. 145.

8 Staff's back of the envelope math: 100 MW capacity at Wheatridge x 38% capacity factor x 95%
availability x 8,760 hours/year x $25/MWh. Staff's analysis of the addition to PGE tax credit stockpile does
not take into account the Investment Tax Credit PGE may earn on the solar portion of the Wheatridge
project.

8 See Congressional Research Service, The Renewable Electricity Production Tax Credit: In Brief,
November 27, 2018. https://fas.ora/sap/crs/misc/R43453.pdf.
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renewables in 2023. As Staff reviews the Company’s resource assumptions and portfolio
modeling, it will continue to evaluate the overall impact of PTCs on the value of near-term
acquisition to more acutely understand the costs and risks of rushing to acquire resource with a
COD of 2023.

Comparison of top performing portfolios®”

TABLE 7-5: Best performing portfolios, traditional scoring metrics

Portfolio Category Cost Variability = Severity
Min Avg LT Cost, No Energy Optimized 25,436 3,808 30,987
SCCT Dispatchable Capacity 25,351 3,675 30,699
LMS100 Dispatchable Capacity 25,515 3,652 30,863
200 MWain 2023 Renewable Size & Timing =~ 25,744 3,653 30,987
250 MWain 2023 Renewable Size & Timing = 25,620 3,605 30,807
200 MWain 2024 Renewable Size & Timing 25,804 3,648 31,043
250 MWain 2024 Renewable Size & Timing =~ 25,693 3,611 30,879

Recommendation 19: In its reply comments, PGE should provide the following additional
information about its PTC risks and assumptions:

e Clarify how the Company captured the risks associated with PTC expiration in its
analysis.

e Explain the modeling of the unapplied tax credits (i.e., the rate of return penalty) and
provide a forecasts of the anticipated PTCs and the year of their application to PGE’s
federal tax filings.

e Explain what market analysis or other research the Company conducted to understand
the availability of PTC eligible resources.

e Analyze the OASIS interconnection and transmission queues for PGE, BPA and PAC to
develop an understanding of the pool of possible resources able to compete and come
online by 2023

e Provide additional analysis of the difference in performance between renewable size and
timing portfolios that add 50 — 100 MWa in 2024 versus the renewable size and timing
portfolios that add renewables in 2023, and how that relates the Company’s strategy to
release a renewable RFP that will capture 2023 wind resources.

872019 PGE IRP, p. 192.
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Wind capacity factor

Staff appreciates the Company’s description of the wind generation profiles assumed in its 2019
IRP, based on supplemental analysis found in the HDR reports provided in External Study D. As
PGE notes:

[T]he long-term annual net capacity factors vary by location, ranging from 32.7 to 42.9
percent. The wind resources vary in seasonal and diurnal timing of their generation,
as well as their probability of generation under high load conditions. 88

Staff particularly appreciates the sensitivity analysis for wind capacity factors provided in
Section 6.5 and Figure 6-15 below.®®

FIGURE 6-15: Net cost sensitivities for wind
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Staff notes the impact that capacity factor assumptions have on the economic performance of
wind resources in PGE’s sensitivity and questions whether the Company’s sensitivity analysis
should have been performed on the Mixed Full Clean portfolio to help characterize the risk of
acquiring near-term wind assets based primarily on economic performance.

Further, Staff is curious about the relationship between the capacity factor shape of different
wind resources modeled in the IRP and PGE’s projected capacity needs. For example, PGE
provided a helpful characterization of different wind resources’ capacity factor shapes in Figure
5-4. % Staff notes that the performance of Columbia Gorge and lone, Oregon wind follow the
reverse shape to that of Montana and Washington wind.

8 2019 PGE IRP, p. 135.
8 2019 PGE IRP, pp. 172 — 174.
% 2019 PGE IRP, p. 136.
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FIGURE 5-4: Average monthly wind capacity factors by location
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Given the Action Plan’s lack of specificity regarding resources in the renewable RFP and the
future capacity actions, it is particularly interesting to note the relationship between the wind
shapes and PGE'’s characterization of its capacity need found in figure 4-14.%

FIGURE 4-14: Reference Case |loss-of-load expectation in 2025
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912019 PGE IRP, p. 107.
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Therefore, Staff is evaluating the underlying assumptions for wind capacity factors modeled in
the 2019 IRP against the actual performance of PGE's wind fleet, the modeling assumptions in
previous IRPs, and the Company's forecasted capacity needs. As Staff continues to evaluate
the reasonableness and risks associated with the Company's wind capacity factor assumptions,
additional information related to the impact of capacity factors will be helpful.

Recommendation 20: Staff requests that PGE provide a sensitivity analysis of the Mixed Fuil
Clean portfolio assuming proportionate changes to the capacity factor of each resource as the
assumptions behind the capacity factor sensitivity analysis in Figure 6-15 above.

Energy value of wind

Staff is concerned the Company’s analysis may be overstating the energy value of wind. The
company describes energy value as representing “the market revenues or the value of avoided
market purchases when the resource dispatches.”?2 When the Company's wind resources are
generating, so are many of the other local wind resources. Staff is concerned that the
Company’s modeling may not be capturing the dynamic relationship between regional wind
production and market prices. To test these initial concerns, Staff has used historical market
prices and historical generation to estimate the energy value of Tucannon wind by cross-
referencing hours when Tucannon was generating with the Mid-C market prices at those times.

In its IRP, PGE suggests that levelized energy value of Washington wind in the Reference Case
is 2020% is 46.51/MWh.® Using the data PGE shared with Staff on historical hourly output from
the Tucannon River Wind Farm from January 1, 2015 through December 31, 2018, and day-
ahead Mid-C prices, Staff finds that the observed energy value has been [begin confidential]

[end confidential], which is significantly lower than the Company's botfom
range forecast of 2020$ 32.35/MWh 9495

Recommendation 21: PGE should explain in reply comments how it is considering the
coincidence of market prices and the times when the various wind resources modeled are likely
to generate.

Wind integration cosis
In its discussion of the value of curtailment in calculating renewable integration costs, PGE
explained that curtaitment couid have either operational or economic causes:

High production from renewable resources can result in periods of time where the
system has an oversupply of renewable energy, which may be curtailed. Curtailment
may occur for economic or operational reasons, and the cost and amount of curtailment
depends on a variety of factors including market prices, system conditions, and
resource constraints. %

The Company noted that in the ROM simulation of PGE’s system used to calculate wind
integration costs, the lost value of PTCs from curtailed wind is not accounted for. Staff is
concerned about the potential for this approach to overestimate the value of resources that

92 2019 PGE IRP, p. 162.
932019 PGE IRP, p. 162.
% PGE Response to OPUC Data Request No. 056.
9 Platts S&P Global Mid-C Day Ahead.
982019 PGE IRP, p. 159
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secure the PTC. This could impact the Company’s estimate of wind integration costs. Staff will
provide any additional findings in its final comments.

Solar integration costs

While Staff continues to conduct its evaluation of wind integration costs, it is also evaluating
data responses related to solar integration costs. Staff has not formed any conclusions but
notes that the solar integration costs listed in the IRP do not align with Staff’s understanding of
the value provided by the increased predictability in scheduling solar resources. Staff will
provide any additional findings in its final comments.

TABLE 6-2: Renewable integration costs for new renewable resource options

Renewable Integration Cost
(20208/Mwh)

Gorge Wind 0.33
lone Wind 0.33
MT Wind 0.07
WA Wind 031
Central OR Solar 1.36
Solar + Storage 0.00
Geothermal 0.00
Biomass 0.00

Resource cost trajectories

Staff appreciates the Company’s efforts to model the uncertainty surrounding long-term
technology costs, particularly given the risks and benefits associated with near-term resources
that are eligible for expiring federal incentives. However, Staff notes that questions remain
related to this methodology.

First, in explaining how it developed its low, reference, and high technology curves, PGE states
that it used the HDR estimate of fixed wind costs for its reference case wind “fixed cost
scenario.” Staff appreciates this explanation, but would find similar information about the PGE’s
methodology for deriving the low and high fixed cost scenarios from the reference case very
helpful in understanding how PGE modeled the tradeoffs between near and long term resource
acquisition.

Second, in the technology cost trajectories, the Company explains that a Bloomberg NEF solar
learning rate was used for the learning rate of solar, but EIA’s Annual Energy Outlook
assumptions were used as the source for the learning rate of wind. Staff would like more
explanation on why Bloomberg NEF was not also used as a source for wind learning rates.

Finally, Staff appreciates the Company’s discussion of emerging technologies in section 5.6,
and notes that building a resource too early in its learning curve can result in risks for
ratepayers. Staff agrees that hydrogen, SMR nuclear, and hydrokinetics are too early in their
technological development to be put into a portfolio, but they serve as a reminder that it's not
just the learning curve of proven technologies, but the uncertainty surrounding emerging
technologies, that should be considered when evaluating near-term resource acquisition to
serve longer-term needs.
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Recommendation 22: Staff requests that PGE provide additional clarity on its technology cost
trajectories in its reply comments:

o Staff requests further explanation of PGE’s methodology for deriving the low and high
fixed cost scenarios wind.

o Staff requests further explanation of the differences in learning rate methodologies
between solar and wind resources.

Thermal resources

Staff’s initial understanding is that PGE’s 2019 IRP rules out thermal resources in all portfolios
after 2025, without including an adequate justification as to why this is a beneficial modeling
decision. The IRP models allow capacity need to be met with a generic “capacity fill” resource.®’
Although the ‘capacity fill’ resource could be said to implicitly include some types of thermal, in
general the exclusion of thermal resources in the IRP is concerning from a least-cost, least-risk
planning perspective.

The first IRP guideline directs utilities that “all resources must be evaluated on a consistent and
comparable basis”, and that “consistent assumptions and methods should be used for
evaluation of all resources.”®® PGE identifies no justification in terms of customer benefits that
would cause Staff to believe the Company should not be required to follow the IRP guidelines to
consider all resources on a consistent basis. PGE will need to provide a thorough explanation
and justification for why its decision to exclude a category of resources from consideration is in
the best interest of ratepayers, or else change its portfolio analysis to allow for the selection of
thermal resources.

Staff notes that it in no way opposes a planning process that does not result in the selection of
thermal resources. However, utilities are still required by the IRP guidelines in Order Nos. 07-
047, 07-002, and 08-339 to meet need in the most cost-effective manner while considering risk
and uncertainty.

Recommendation 23: PGE should provide a thorough justification of why its decision to
exclude thermal resources from its long term planning is consistent with the best interest of
ratepayers, or else update its analysis to consider all resources available to meet its long-term
needs.

Capacity fill resource
Staff is intrigued by the introduction of the capacity fill resource to capture the uncertainties and
risks surrounding its bilateral capacity contracts. As PGE notes:

The portfolio optimization allows use of a generic Capacity Fill resource to meet a
portion of its capacity needs. The Capacity Fill resource is priced at just above the
net cost of capacity of a simple cycle combustion turbine (SCCT) derived in Section
6.2.3 Capacity Value ($103/kW-yr). In the near term (through 2025), Capacity Fill
can be used for up to the portion of PGE’s capacity needs associated with the
expiration of contracts.

[...]After 2025, portfolios are allowed unconstrained access to the Capacity Fill
resource. If none of the resource options provide capacity at a cost lower than the

972019 PGE IRP, p. 178.
98 Order No. 07-047, Appendix A, Guideline 1, pp. 1-2.
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net cost of a SCCT, the portfolio will meet its remaining capacity needs beginning
in 2026 with the Capacity Fill resource.®

While Staff appreciates the Company’s efforts to capture optionality in the IRP, Staff does not
believe that PGE has sufficiently justified the near-term constraint on access to the capacity fill
resource. Further, the 2019 IRP is unclear whether the “capacity fill” resource matches the
expected costs of capacity contracts. Staff would like to understand how this ‘just above the net
cost of capacity of an SCCT’ cost compares to the cost of bilateral purchases. In general, Staff
finds discussion of the expected costs of capacity contracts is lacking in the 2019 IRP, which it
can address further in its final comments.

Recommendation 24: PGE should provide further justification for costs and constraints on the
capacity fill resource in its reply comments.

4.B. Consideration of Transmission

Staff found the PGE’s detailed discussion of the regional transmission environment helpful and
appreciates the Company’s efforts to develop and Transmission Interim Solution. However,
Staff is concerned that the analysis pertaining to transmission in the IRP is lacking. The
following section describes Staff’s initial concerns and questions related to PGE’s consideration
of transmission in the IRP.

Current level of detail provided in the IRP

In Order No. 17-386, the Commission issued only one requirement pertaining to transmission
for PGE’s 2019 IRP. The order required that PGE hold a workshop to explore the issue of
transmission and the potential access to higher capacity wind resources in Montana and
Wyoming. PGE complied by hosting this workshop on December 19, 2018, as part of its IRP
stakeholder process.!® The transmission presentation consisted of an overview of the Montana
Renewable Development Action Plan (MRDAP),0! the Colstrip transmission system (CTS), and
a high-level overview of the Federal Energy Regulatory Commission (FERC) standards of
conduct. While PGE met the requirement of the order, as Staff elaborates below, overall
transmission assumptions in the IRP are opaque and worthy of additional investigation.

PGE indicates that for all new resources expected to require BPA transmission (such as wind in
the Columbia River Gorge), PGE assigned BPA tariff rates in the Company’s preferred
portfolio.1%? In other words, the Company assumed that certain wind resources would require
BPA transmission capacity, assumed that the capacity would be available, and assigned a
standard tariff to estimate costs. For Montana wind resources in the preferred portfolio, PGE
incorporated information from the MRDAP and additional data from Puget Sound Energy tariff
filings.

While the Company explains its constraints and concerns well, the IRP does not provide
evaluate of future transmission capacity or its impact on the resources considered in portfolio
analysis. Staff was also surprised by the limited description of the interim solution or associated
process and is concerned that the Company proposes to address this “within the context of a

992019 PGE IRP, p. 178.

100 See PGE’s December 19, 2018 presentation. Accessible at https://www.portlandgeneral.com/-
/media/public/our-company/enerqy-strategy/documents/2018-12-19-irp-roundtable-18-7.pdf?la=en.

101 The MRDAP included a process that was jointly sponsored by BPA and the State of Montana
governor’s office. The process lasted between 2017 and 2018 and was intended to explore barriers in
renewables development in Montana. PGE used information from the MRDAP to calculate transmission
costs and losses in the 2019 IRP.

1022019 PGE IRP, p. 148.
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Renewables RFP docket,” because it would require the Commission to make an Action Plan
determination prior to acquiring sufficient detail in the RFP process.

Concerns and questions related to PGE’s consideration of transmission in the IRP

In the IRP, PGE assumed transmission capacity would be available for resources in the
preferred portfolio and assigned a standard BPA tariff rate, along with additional costs to deliver
Montana wind.'®* In the IRP and discovery, PGE explained that, for the purposes of creating
proxy estimations in its portfolio analysis, the Company limited wind resources to four locations:
Columbia Gorge, Southeastern Washington; and Central Montana (near Loco Mountain), and
lone, Oregon.1%1% Using these assumptions, PGE developed its action plan, including an RFP
to procure energy resources identified in its preferred portfolio that will not limit its search based
on geography or resource type.1%” The Company also confirmed in discovery that adding new
wind resources did not preclude building additional transmission capacity.'®

Staff can appreciate the uncertainty in modeling where the next least cost, least risk resource
will be located. Because the cost and availability of transmission capacity is closely related to
location, Staff is concerned about its ability to evaluate the transmission-related costs or risks
associated with this action item.

Staff has also reviewed PGE’s Interim Transmission Solution. The Company has introduced a
five-year provisional program for renewable resource procurement processes conducted
between 2019 and 2024. The key restrictions on the renewable resources in this provisional
program are the following:

o Applicable only to newly procured variable renewable resources pursuant to an IRP
Action Plan or in support of voluntary renewable programs.
¢ “Eligible transmission service” consists of one or a combination of the following products:
o Long-Term Firm (LTF) transmission service,
o Conditional Firm Bridge (CFB) transmission service with a Number of Hours
curtailment option.
o Conditional Firm Reassessment (CFR) transmission service with a Number of
Hours curtailment option.
o Eligible transmission service for at least 80 percent of the maximum output of the
facility.
o PGE continues to require that output be delivered to PGE'’s system.®

Staff appreciates the Company’s creativity in constructing additional transmission proposals that
could potentially expand the diversity of bids in a renewables RFP. However, Staff has some
preliminary concerns. In the interim proposal, the Company explains that it will implement a
scoring methodology when it submits an RFP, but specifics about this methodology are not
given. Rather, the Company gives generic concepts about how it intends to structure the scoring
framework. In particular, PGE explains that a project could receive a lower score depending on
the type of transmission it has paired with the project. PGE explains that it will “adjust the
RECAP model to reflect the impacts of curtailment and long-term transmission,” and that “the
scoring will generally reflect the higher likelihood of curtailment and reduced delivery certainty

103 2019 PGE IRP, p. 217.
104 PGE’s response to NIPPC IR 016.
1052019 PGE IRP, p. 134.
106 PGE’s response to Staff IR 050.
107 PGE’s response to Staff IR 048.
108 PGE’s response to Staff IR 049.
109 PGE’s 2019 IRP Addendum — Interim Transmission Solution, p. 5.
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associated with using conditional firm or long-term transmission for less than full output.”*°
While it is theoretically possible that a lower-cost project will perform better than a project with a
higher quantity of long-term firm transmission, it is difficult to tell without additional information
about the scoring framework. PGE seems to have attempted to push the details about this
framework to the RFP process, leaving the Commission with limited information on which to
make a major acknowledgement decision about resource need in the IRP.

Additionally, PGE confirms that it will employ its scoring methodology based on non-quantifiable
aspects centered on risk and uncertainty, such as the difference in long-term availability
between CFB and CFR service, and states that transmission will play a role in the determination
of capacity value.'** The Company will adjust the RECAP model to reflect curtailment impacts
and long-term transmission for less than the full output depending on the type of transmission
service paired with the project, in addition to what appears to be coincidence with peak.!?

PGE’s methodology will also “assume that the curtailment occurs in those hours in which PGE
experiences the greatest capacity need as it is reasonable to assume that the curtailment
occurs during the periods of greatest system stress also experienced by PGE.”** The Company
does not provide any evidence for this assumption. Further, the Company will weigh the scoring
based on PGE’s determination of capacity value, which will ultimately be tied to the type of
transmission service included in the project offer. The Company also explains that it will
introduce a non-price scoring assessment that will assign higher non-price scores to bids that
have greater shares of long-term service and long-term firm service.!'4

Staff appreciates that the Company has tried to introduce flexibility while attempting to balance
and score the role of reliability. Staff questions whether the interim solution proposed is specific
enough about scoring. It is concerning to attempt to push major decisions like this to the RFP
process, such information is required for review of the IRP. 11> Additional detail should be
provided in order to give the Commission a full representation of transmission requirements in
advance of the RFP process.

110 PGE’s 2019 IRP Addendum — Interim Transmission Solution, p. 6.
11 PGE’s 2019 IRP Addendum — Interim Transmission Solution, p. 6.
112 PGE specifies this as “appropriate hours” and makes several references to peak system needs
throughout the document. See PGE’s 2019 IRP Addendum — Interim Transmission Solution, page 6.
113 PGE’s 2019 IRP Addendum — Interim Transmission Solution, p.11.
114 PGE’s 2019 IRP Addendum — Interim Transmission Solution, p.11.
115 See OAR 860-089-0250 (requiring the elements, scoring methodology and associated modeling
acknowledged in an IRP to be employed in RFP, unless different methodology to be used in RFP).
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Recommendation 25: Staff requests that PGE provide the following additional information
about its transmission assumptions and the Interim Transmission Solution in its reply
comments:

e Discussion of the appropriateness of requiring firm transmission products for an
intermittent resource;

e Discussion of tradeoffs of wind resource quality and available transfer capability (ATC).
This discussion could explain tradeoffs of lower quality wind (e.g., lower peak
contribution and lower contribution to capacity) with existing ATC vs. higher quality wind
with incremental transmission capacity build.

e Discussion of net contribution made by blending diverse regime wind profiles.

e Discussion of the extent to which partnerships or partial share of larger wind projects can
lower cost and risk for PGE ratepayers.

e Discussion of the specific transmission paths and resources that would be used to
access each wind resource sub-region considered. This discussion would explain how
PGE has or would acquire each needed transmission resource or right.

PGE should make its proposal straightforward in what it is trying to achieve and how and why it
has confidence in particular sub-regional resources. The discussion should be supported by an
appendix explaining what PGE relied on in making its cost and risk projections and how those
calculations were specifically made.

4.C. Conclusion
Staff recommends PGE do the following related to its supply-side resource assumptions:

19. Provide the following additional information about its PTC risks and assumptions:

a. Clarify how the Company captured the risks associated with PTC expiration in its
analysis.

b. Explain the modeling of the unapplied tax credits (i.e., the rate of return penalty)
and provide a forecasts of the anticipated PTCs and the year of their application
to PGE’s federal tax filings.

c. Explain what market analysis or other research the Company conducted to
understand the availability of PTC eligible resources.

d. Analyze the OASIS interconnection and transmission queues for PGE, BPA and
PAC to develop an understanding of the pool of possible resources able to
compete and come online by 2023

e. Provide additional analysis of the difference in performance between renewable
size and timing portfolios that add 50 — 100 MWa in 2024 versus the renewable
size and timing portfolios that add renewables in 2023, and how that relates the
Company’s strategy to release a renewable RFP that will capture 2023 wind
resources.

20. Provide a sensitivity analysis of the Mixed Full Clean portfolio assuming proportionate
changes to the capacity factor of each resource as the assumptions behind the capacity
factor sensitivity analysis in Figure 6-15 above.

21. Explain in reply comments how it is considering the coincidence of market prices and the
times when the various wind resources modeled are likely to generate.

22. Provide additional clarity on its technology cost trajectories in its reply comments:
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5.

a.

b.

Staff requests further explanation of PGE’s methodology for deriving the low and
high fixed cost scenarios wind.

Staff requests further explanation of the differences in learning rate
methodologies between solar and wind resources.

23. Provide a thorough justification of why its decision to exclude thermal resources from its
long term planning is consistent with the best interest of ratepayers, or else update its
analysis to consider all resources available to meet its long-term needs.

24. Provide further justification for costs and constraints on the capacity fill resource in its
reply comments.

25. Provide the following additional information about its transmission assumptions and the
Interim Transmission Solution in its reply comments:

C.

d.

-

Discussion of the appropriateness of requiring firm transmission products for an
intermittent resource;

Discussion of tradeoffs of wind resource quality and available transfer capability
(ATC). This discussion could explain tradeoffs of lower quality wind (e.g., lower
peak contribution and lower contribution to capacity) with existing ATC vs. higher
quality wind with incremental transmission capacity build.

Discussion of net contribution made by blending diverse regime wind profiles.
Discussion of the extent to which partnerships or partial share of larger wind
projects can lower cost and risk for PGE ratepayers.

Discussion of the specific transmission paths and resources that would be used
to access each wind resource sub-region considered. This discussion would
explain how PGE has or would acquire each needed transmission resource or
right.

Portfolio analysis and construction of the preferred portfolio

Staff begins this section by noting its appreciation for the Company’s efforts to enhance the
sophistication of its portfolio modeling tools. Staff is supportive of the Company’s use of an
optimization tool and development of optimized portfolios which are complemented by its hand
designed approach. Staff expressed its most pressing concerns at the beginning of these
comments. However, Staff has additional feedback and questions about PGE’s portfolio
analysis.

5.A. Wholesale Market Price Forecast in Aurora

PGE’s portfolio modeling relies on a variety of market price futures, each of which is generated
in Aurora using different assumptions about gas prices, carbon prices, “WECC renewable
buildout” levels, and hydro conditions. Each combination of these potential futures is considered
in the analysis, resulting in 54 possible market price futures.

If market price forecasts in Aurora use incorrect assumptions, the portfolio modeling process will
compare new resources to a market resource that is not reflective of likely future prices. This will
result in the selection of sub-optimal portfolios. Staff finds it critical to vet the market price
assumptions and is currently investigating the carbon price scenarios and demand futures.

Carbon Pricing
Staff is concerned that the Company appears to assume a probability of 100 percent that
Oregon ratepayers will have to pay for emissions on a range of California Energy Commission
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(CEC) prices beginning in 2021.11¢ Because the year of a potential future carbon price is not
known with certainty, this likely overestimates the expected costs of future carbon pricing.

Recommendation 26: In future IRP analysis, if a carbon pricing policy is not already in place,
then carbon prices should be modeled beginning in a range of potential years, rather than
assuming a certain start date for the expected greenhouse gas policy.

Demand Futures

PGE has not considered a range of regional energy demand futures in its market price forecast
analysis. Staff is concerned that this leaves a set of substantial risks unaccounted for in the
market price forecast. Because demand is an important factor in determining the price of market
commodities, a future with higher or lower regional demand will have a significant effect on
regional market prices.

Recommendation 27: In future IRPs PGE should include a high, low, and reference regional
demand future in its wholesale market price forecast.

5.B. Additional Portfolio Analysis Requested
On several topics, Staff found that the IRP either lacked sufficient analysis of an important topic,
or else was not up-to-date on important changes that impact the action-plan timeframe.

1. Emissions Forecast: Because of the possibility of future cap and trade regulation, Staff
requests PGE file, with its reply comments in the IRP docket, yearly emissions estimates
for each of its top five portfolios. Stakeholders should have an opportunity to share
thoughts and concerns about PGE’s emissions forecast since it may be used as the
basis for PGE’s allowance allocation in future cap and trade policy. The emissions
forecasts should be included as graphs, and as data, in both pdf and Excel format.

2. Energy Imbalance Market: While PGE’s IRP has considered capacity need and
flexibility adequacy, Staff would like to see an additional step demonstrating that the
Company has included consideration of EIM benefits to PGE’s system.

3. Natural Gas Lifecycle Emissions: Staff also recommended in the 2013 that PGE
perform a lifecycle emissions analysis associated with natural gas generation. Natural
gas emissions are significantly higher when lifecycle emissions are taken into account
than when only end-use emissions are counted.*'’” Further, GHG emissions from gas
systems with a high rate of methane leakage can emit similar levels of GHG to coal.
Staff encourages PGE to consider whether the risk of potential future GHG regulation
that considers lifecycle natural gas emissions has been included in modeling of GHG
regulation risk.

4. Market Price Volatility Study: After the Enbridge pipeline failure in 2017 and other
recent price-spike events in Western energy markets, price volatility is a significant risk
factor for energy providers. In its next IRP, PGE should perform a sensitivity analysis for

116 2019 PGE IRP, p. 353.

117 Kaplan, O. AND Andy Miller. Lifecycle greenhouse gas emissions of coal, conventional and
unconventional natural gas for electricity generation. 2012 American Institute of Chemical Engineers
Annual Meeting, Pittsburgh, PA, October 28 - November 02, 2012. Available at:
https://cfpub.epa.gov/si/si_public record report.cfm?Lab=NRMRL&dirEntryld=305256. Accessed
September 08, 2019.
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a price spike scenario that shows the impact on portfolios of an event or multiple events
such as the Enbridge event in 2017 and 2018.

Recommendation 28: In its reply comments, PGE should provide further analysis within the
2019 IRP docket on its GHG emissions forecast, EIM, natural gas lifecycle emissions, and
Market Price Volatility.

5.C. Conclusion
Staff recommends PGE do the following related to its portfolio modeling assumptions:

26. In future IRP’s, use a range of potential carbon policy start years if a carbon policy is not
currently in place.

27. In future IRP’s, include a high, low, and reference regional demand future in its
wholesale market price forecast.

28. Provide further analysis within the 2019 IRP docket on its GHG emissions forecast, EIM,
natural gas lifecycle emissions, and Market Price Volatility.

6. Distributed Flexibility Action Items

Staff continues to be encouraged by PGE’s consideration of demand response and customer
sited storage in its long-term planning. As noted in the IRP, these actions are critical
components of long-term planning and Staff believes they could play an important role in
assessing a decarbonization strategy. In this section, Staff notes areas where additional clarity
is required to understand how PGE arrived at its distributed flexibility action items.

6.A. Demand Response

SB 1547, passed in the 2016 legislative session, is clear about a utility’s responsibility to plan
for and pursue the acquisition of cost-effective demand response resources as directed by the
Public Utility Commission.

For the purpose of ensuring prudent investments by an electric company in energy
efficiency and demand response before the electric company acquires new generating
resources, and in order to produce cost-effective energy savings, reduce customer
demand for energy, reduce overall electrical system costs, increase the public health
and safety and improve environmental benefits, each electric company serving
customers in this state shall:

[...](b) As directed by the Public Utility Commission by rule or order, plan for and pursue
the acquisition of cost-effective demand response resources.

Staff applauds PGE’s inclusion of demand response and distributed flexibility in its long term
planning. Staff is supportive of PGE’s Action Item 1B to “Seek to acquire all cost-effective and
reasonable distributed flexibility, which is currently forecasted to include, on a cumulative basis:

e 141 MW of winter demand response (Low: 73 MW, High: 297 MW).

e 211 MW of summer demand response (Low: 108 MW, High: 383 MW).

e 137 MW of dispatchable standby generation.

e 4.0 MW of utility-controlled customer storage (Low: 2.2 MW, High: 11.2 MW).”

Staff is concerned that PGE has not been able to model all types of demand response in its IRP
portfolio analysis. PGE reports that RECAP is not capable of modeling some types demand
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response. Staff will continue to evaluate whether the IRP modeling of Demand Response (DR)
is adequate.

In opening comments of the 2016 IRP, Staff noted that summer demand response direct load
control (DLC) programs show a potential of over 261 — 278 MW of cost-effective summer DR by
2021.118 Since the 2016 IRP, PGE has implemented a residential peak time rebate demand
response test bed, and acquired 21 MW of winter DR and 32 MW of summer DR. Staff
congratulates PGE on its successful test bed launch and hopes to see new demand response
programs from PGE in the near future. Staff is particularly interested in a Dynamic Peak
Pricing/Critical Peak Pricing rate schedule that reflects the value created when customers shift
energy use away from the most expensive peak times toward off-peak times, and returns this
value to customers who shift their energy use.*®

6.B Dispatchable Customer Battery Storage

Dispatchable, customer-owned storage seems to be a promising flexibility option because it has
the potential to provide PGE with reliable, flexible capacity without interrupting customer energy
use or requiring customer action. It may have potential to improve the economics of customer-
sited solar + storage installations, helping to increase the amount of renewable energy on
PGE’s system. Navigant’'s demand response study for PGE assumed the existence of a
mechanism for the utility to return the value of dispatchable customer storage to customers.
That dispatchable customer battery storage was assumed to be available as early as 2020. 12°
Staff requests more information on PGE’s plans to facilitate the types of demand response and
distributed flexibility forecasted in the Navigant Distributed Resource and Flexible Load Study.
The Navigant Study shows substantial increases in Residential Direct Load Control, Residential
Pricing, and Electric Vehicle (EV) Direct Load Control by 2023.121 The study also assumes a
mechanism for compensating customers for the value of their dispatchable storage. The
resulting distributed flexibility forecasts were incorporated into PGE’s portfolio analysis. PGE
should commit to cost-effectively allowing and facilitating growth of each of these programs in
the near-term.

Recommendation 29: Staff requests that PGE provide the following in its reply comments and
future IRP analysis:

1. For the next IRP, PGE should consider ways to include all types of demand
response in its portfolio analysis.

2. PGE should submit a written summary of its plans to allow and facilitate all cost-
effective distributed flexibility, including an explanation of how the Company will allow
and facilitate the growth of dispatchable storage, residential direct load control,
residential pricing, and EV direct load control in the action plan timeframe.

3. PGE should work with Staff to consider the value of an opt-in Dynamic Peak
Pricing/Critical Peak Pricing rate that compensates customers for the value of
shifting load away from times when providing energy is most expensive.

118 See Docket No. LC 56, Initial Staff Comments, p. 10.

119 For example, DTE Energy has a revenue-neutral Dynamic Peak Pricing program designed to
incentivize residential customers to use less energy at peak times, with one day advanced notice for
critical peak events. The tariff includes off-peak, mid-peak, on-peak, and critical-peak rates. Details are
available at: https://newlook.dteenergy.com/wps/wcm/connect/dte-web/home/service-
request/residential/pricing/rate-options

120 2019 PGE IRP, p. 131.

121 2019 PGE IRP, External Study C: Distributed Energy Resource Study, p. A-5.

46


https://newlook.dteenergy.com/wps/wcm/connect/dte-web/home/service-request/residential/pricing/rate-options
https://newlook.dteenergy.com/wps/wcm/connect/dte-web/home/service-request/residential/pricing/rate-options

4. Within the action plan timeframe, PGE should work with Staff to consider a pilot
mechanism for utilizing and returning the value of customer-owned dispatchable
battery storage to customers.

7. Summary

PGE’s 2019 IRP presents a complex and innovative approach to long-term planning. A few
critical concerns with the Company’s IRP analysis makes it difficult for Staff to determine
whether the Action Plan is the appropriate path forward at this time. In its Opening Comments,
Staff has requested more information and analysis that it believes will allow it to adequately
weigh the costs and risks and determine whether a to recommend that the near-term actions
are the right choice for customers.

In summary, Staff will continue to work with PGE to evaluate its substantive questions related to
the 2019 IRP:

Action plan strategies

Portfolio scoring and selection

Energy and capacity needs

Colstrip retirement and the future of other existing resources
Decarbonization

Load forecast

GEAR, Direct Access, and QF forecasts

Modeling of wind resources and associated PTCs

Market price assumptions

Consideration of transmission in the IRP and RFP process
Distributed flexibility action items

7.A. Listing of Actions and Questions for PGE from Staff's Comments

1.

2.

3.

Explain how its Action Plan conforms to the IRP Guidelines, including Guideline 4 and
competitive bidding rules.

Discuss the potential to run a second RFP for non-emitting capacity, while continuing to
pursue bilateral contracts in its reply comments.

Provide additional portfolio analysis:

a. Conduct an additional portfolio analysis without the use of its non-traditional
screens so that the impacts of screening for non-traditional impacts before
traditional costs and risks can be better understood.

b. PGE should also review its IRP for compliance with IRP Guideline 8 and provide
a summary of its findings.

As PGE adjusts its IRP analysis in accordance with Staff's comments, including the
removal on non-traditional screens, PGE should provide additional information:

a. Provide a quantitative comparison of its preferred portfolio to other well-
performing portfolios in terms of NPVRR cost and risk.

b. Explain why the Company believes its preferred portfolio has the best balance of
cost and risk for customers.

Hold a workshop on the intergenerational equity analysis.
Provide an updated portfolio analysis and Action Plan based on an estimate of the
comparative likelihood of each potential future and combination of futures.
Provide the following analysis related to its RPS compliance strategy.
a. Model 20% unbundled RECs in RPS compliance in all portfolios.
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10.

11.

12.

13.

14.

15.

b. Model the preferred portfolio and several top performing and optimized portfolios
in ROSE-E while allowing the model to choose a reasonable number of banked
RECs.

c. Infuture IRPs, PGE must consider the use of 20% unbundled RECs and a
reasonable amount of banked RECs in years when they are available and less
expensive than 100 percent physical compliance.

Provide additional analysis and information related to the developments within the GEAR
program in reply comments:

a. Update the portfolio analysis and, as necessary, the Action Plan to reflect the
impact of the recent successful launch and subscription of the GEAR.
Alternatively, PGE could reduce its renewable energy resource acquisition in its
Action Plan proportionate amount to the GEAR subscription.

b. Report on the transmission arrangements for its first phase of GEAR resources
and the impacts of these resources on the availability of transmission for
resources modeled in the IRP.

Provide additional analysis and updated information related to the closure of Colstrip in
reply comments:

a. Perform a rate impact analysis of advancing the depreciation dates of these units
to 2027. PGE should report on the potential rate impacts of accelerated
depreciation at Colstrip in the 2019 IRP docket.

b. Provide information in its reply comments explaining the drivers behind the
increase in the variability risk metric in the Colstrip sensitivity.

c. Report any steps it has taken or could take to work toward negotiating an early
exit date from Colstrip. And, if these actions are affected by early closure of Units
1 and 2.

d. Provide an updated Colstrip Analysis in the 2019 IRP docket demonstrating the
effects of any updated information on the variable costs of generation at Colstrip.

Provide additional analysis and information related to PGE’s approach to climate
change:

a. As PGE adjusts its IRP analysis in accordance with Staff's comments to identify
a least cost, least risk portfolio that considers all resources equally, PGE can
present an alternative portfolio that is targeted at least cost, least risk
decarbonization for the Commission to compare costs and risks.

b. Staff proposes that PGE develop and submit a climate adaptation plan as part of
the 2019 IRP Update.

Work with Staff and ETO to see if there are opportunities to apply more appropriate input
selection for energy efficiency, and potentially for other demand-side and load forecast
inputs to scenarios.

Explain in its reply comments how the Company accounted for consumer vehicle
preferences and availability of heavier electric vehicles in its load forecast.

In future IRPs, PGE should be careful not to imply that the Market Energy Position
analysis represents an energy shortage or a need to acquire new resources.

In its replay comments, discuss how the resource needs assessment and Action Plan
should be altered, if at all, in response to the potential outcomes of current Commission
activities related to Direct Access.

Provide additional analysis and information related to the impact of LTDA on its resource
needs:

g. Provide further justification for its assumption that it could not use historical direct
access participation data, knowledge of changes in the Direct Access landscape,
or another method to update its load forecast
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

h. Alternatively, PGE could update the portfolio analysis and, as necessary, the
Action Plan to reflect the impact of including a forecast of additional LTDA
participation in its load forecast.

Provide additional analysis and information related to the expectation that there will be
no new QFs beyond those currently in the contracting process:

i. Update the load-resource balance and, as necessary, the portfolio analysis and
Action Plan to reflect a reasonable QF forecast.

j. Alternatively, PGE could reduce its 150 MWa energy resource acquisition in its
Action Plan by an amount of QF capacity forecast to come online before 2025.

Provide additional analysis and updated information related to the future of Boardman:

k. Hold a stakeholder workshop within the IRP docket to discuss the potential for
sustainably harvested biomass capacity at the Boardman plant.

I.  Report in the replay comments whether SCR technology would be required on a
plant that only ran a few months out of the year to meet peak capacity.

As part of distribution system planning efforts, consider the value of CVR and study its
value on additional substations. If additional CVR is implemented, it should be included
in IRP portfolio modeling.

Provide the following additional information about its PTC risks and assumptions:

a. Clarify how the Company captured the risks associated with PTC expiration in its
analysis.

b. Explain the modeling of the unapplied tax credits (i.e., the rate of return penalty)
and provide a forecasts of the anticipated PTCs and the year of their application
to PGE’s federal tax filings.

c. Explain what market analysis or other research the Company conducted to
understand the availability of PTC eligible resources.

d. Analyze the OASIS interconnection and transmission queues for PGE, BPA and
PAC to develop an understanding of the pool of possible resources able to
compete and come online by 2023

e. Provide additional analysis of the difference in performance between renewable
size and timing portfolios that add 50 — 100 MWa in 2024 versus the renewable
size and timing portfolios that add renewables in 2023, and how that relates the
Company’s strategy to release a renewable RFP that will capture 2023 wind
resources.

Provide a sensitivity analysis of the Mixed Full Clean portfolio assuming proportionate
changes to the capacity factor of each resource as the assumptions behind the capacity
factor sensitivity analysis in Figure 6-15 above.

Explain in reply comments how it is considering the coincidence of market prices and the
times when the various wind resources modeled are likely to generate.

Provide additional clarity on its technology cost trajectories in its reply comments:

h. Staff requests further explanation of PGE’s methodology for deriving the low and
high fixed cost scenarios wind.

i. Staff requests further explanation of the differences in learning rate
methodologies between solar and wind resources.

Provide a thorough justification of why its decision to exclude thermal resources from its
long term planning is consistent with the best interest of ratepayers, or else update its
analysis to consider all resources available to meet its long-term needs.

Provide further justification for costs and constraints on the capacity fill resource in its
reply comments.

Provide the following additional information about its transmission assumptions and the
Interim Transmission Solution in its reply comments:

j- Discussion of the appropriateness of requiring firm transmission products for an
intermittent resource;
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k. Discussion of tradeoffs of wind resource quality and available transfer capability
(ATC). This discussion could explain tradeoffs of lower quality wind (e.g., lower
peak contribution and lower contribution to capacity) with existing ATC vs. higher
quality wind with incremental transmission capacity build.

Discussion of net contribution made by blending diverse regime wind profiles.

m. Discussion of the extent to which partnerships or partial share of larger wind
projects can lower cost and risk for PGE ratepayers.

n. Discussion of the specific transmission paths and resources that would be used
to access each wind resource sub-region considered. This discussion would
explain how PGE has or would acquire each needed transmission resource or
right.

26. In future IRP’s, use a range of potential carbon policy start years if a carbon policy is not
currently in place.

27. In future IRP’s, include a high, low, and reference regional demand future in its
wholesale market price forecast.

28. Provide further analysis within the 2019 IRP docket on its GHG emissions forecast, EIM,
natural gas lifecycle emissions, and Market Price Volatility.

29. Staff requests that PGE provide the following in its reply comments and future IRP
analysis:

a. Forthe next IRP, PGE should consider ways to include all types of demand
response in its portfolio analysis.

b. PGE should submit a written summary of its plans to allow and facilitate all cost-
effective distributed flexibility, including an explanation of how the Company will
allow and facilitate the growth of dispatchable storage, residential direct load
control, residential pricing, and EV direct load control in the action plan
timeframe.

c. PGE should work with Staff to consider the value of an opt-in Dynamic Peak
Pricing/Critical Peak Pricing rate that compensates customers for the value of
shifting load away from times when providing energy is most expensive.

d. Within the action plan timeframe, PGE should work with Staff to consider a pilot
mechanism for utilizing and returning the value of customer-owned dispatchable
battery storage to customers.

This concludes Staff's Opening comments.

Dated at Salem, Oregon, this 11" day of October, 2019.

(,J
Caroline Moore

Senior Utility Analyst
Energy Resources & Planning Division
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Attachment A

August 22, 2019

TO: Nadine Hanhan
Public Utility Commission of Oregon

FROM: Jay Tinker
Director, Rates and Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC 73
PGE Response to OPUC Data Request No. 055
Dated August 8, 2019

Request:

Please see Appendix J, page 369. Delivery Point. The Company states, “If a bidder
meets the minimum transmission requirements but does not provide a delivered
price, applicable transmission service costs will be applied in order to capture the
incremental cost of delivering energy to PGE.” Please provide the minimum
transmission requirements.

Response:

At this time, PGE has not finalized its minimum transmission requirements. As
noted at the August 13, 2019 public meeting, PGE intends to file an addendum
to the 2019 IRP on August 30, 2019, which will include its minimum
transmission requirements.
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August 22, 2019

TO: Nadine Hanhan
Public Utility Commission of Oregon

FROM: Jay Tinker
Director, Rates and Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC 73
PGE Response to OPUC Data Request No. 048
Dated August 8, 2019

Request:

Regarding the preferred portfolio:

a. Please provide the assumptions behind the location of the wind resources
(150 MWa) in the Company’s preferred portfolio.

b. Did all the portfolios created in the IRP (including the portfolios screened
out) adhere to the same assumptions about location? If not, please provide
the range of assumptions and to which portfolios they are assigned.

c. What are the transmission assumptions the Company assigned to the
additional 150 MWa of wind generation?

d. How is the Company expecting to export this wind generation output to
load?

e. Did the Company assume any new transmission must be built in order to
export this wind generation to load? If so, please provide the assumptions,
both cost and transmission planning, under which the Company paired the
additional 150 aMW of wind.

Response:

a. Asshown in Table 7-8, page 196 of the 2019 IRP, the preferred portfolio adds 109
MWa of Montana wind and 41 MWa of Gorge wind in 2023 and 77 MWa of
Washington wind in 2025. Additional information about the locations used to
estimate wind resource quality for these proxy resources can be found in External
Study D — Characterizations of Supply Side Options.

Resources in IRP analysis are considered ‘proxy’ resources, as they reflect
generalized characterizations provided by a third-party consultant (HDR). As
opposed to thermal plants whose properties generally remain constant across
locations, wind resources vary considerably by geography. Accordingly, the IRP
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included multiple wind resources for consideration in PGE’s optimization.
However, an RFP seeking to procure identified resources will not limit its search
based on geography, as there could be more cost-effective resources that could
meet the requirements of the RFP. Please refer to PGE’s response to NIPPC DR
No. 016 for more detail.

. Each portfolio in the IRP used the same wind location assumptions and
characterizations of generation potential. For each year, PGE’s resource
optimization tool ROSE-E selected the optimal capacity additions of all resources,
including the four wind proxy resources. Both the size and timing of those
resources varied across each future depending on the specific constraints used
for the individual portfolio. Please refer to Section 7.1 — Portfolio Construction and
Appendix 1.6 — ROSE-E — PGE’s Portfolio Optimization Tool for more detail.

. As noted in Sections 5.2.1 — Wind Power and 5.5.4 — Transmission Modeling in
the IRP, off-system wind resources are assumed to have access to transmission
at BPA rates. Further, Montana wind includes additional costs associated with
wheeling and losses. These values were determined using information from the
Montana Renewable Development Action Plan, recent tariff filings from Puget
Sound Energy and BPA, and input from Stakeholders in the IRP process. These
values escalate every other year with inflation.

. Please refer to part c.

. PGE’s analysis assumes that transmission is available from the transmission
provider at the effective tariff rate to enable delivery of wind generation to PGE’s
service territory. While the analysis does not identify specific transmission builds,
it does not preclude the fact that an entity may build new transmission which could
then be provided by the transmission provider at the effective tariff rate.
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August 22, 2019

TO: Nadine Hanhan
Public Utility Commission of Oregon

FROM: Jay Tinker
Director, Rates and Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC 73
PGE Response to OPUC Data Request No. 050
Dated August 8, 2019

Request:

Please refer to the Action Plan and resources selected in the preferred portfolio.
To what extend does the Company anticipate that 150 MWa of RPS eligible
resources identified in the Action Plan will differ from the resource composition of
the bundle of 150 MWa wind additions in the preferred portfolio.

Response:

PGE objects to this question as it calls for speculation. Without waiving this objection,
PGE responds as follows:

Each resource identified in the preferred portfolio is a ‘proxy’ resource, with generalized
characteristics of expected resource performance by location. The Action Plan does not
include location-specific resource actions. Rather, it seeks 150 MWa of RPS-eligible
resources, being agnostic about resource technology and location. If a more cost-
effective resource that meets minimum RFP requirements from a location other than that
identified in the preferred portfolio bids in to the RFP, PGE could seek to acquire that
resource. Accordingly, before conducting the RFP, PGE cannot speculate as to the
location of the successful bid. Please see PGE’s response to OPUC DRs No. 048 and
052 as well as NIPPC DR No. 016 for more detail of the difference in treatment of
generation resources in an IRP versus an RFP.
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August 7, 2019

TO: Irion Sanger
Northwest and Intermountain Power Producers Coalition

FROM: Jay Tinker
Director, Rates and Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC73
PGE Response to NIPPC Data Request No. 016
Dated July 24, 2019

Request:

Portland General indicates that it is largely dependent on BPA’s transmission system to
deliver its resources to load. Portland General also describes BPA’s transmission system as
increasingly constrained— that on many of BPA’s flowgates, there is little to no Available
Transfer Capability left for purchase. Portland General describes the transmission
constraints on BPA’s system as a “growing challenge” as “most of the current and future
resources” PGE will acquire to meet load are “located off PGE’s system and are likely to
require BPA transmission to reach PGE’s system.” Please confirm that:

a. In its portfolio analysis, PGE assumes that transmission service will be available
to deliver the generation resources in the portfolio to PGE’s load.

b. PGE’s portfolio analysis did not make any effort to analyze whether there was
any ATC available on BPA’s system to deliver energy from any of the resources
described in any of the portfolios.

Response:

PGE objects to this request to the extent that it misleading and seeks information that is not relevant
to this proceeding. Without waiving these objections, PGE responds as follows:

a.) As noted on page 148 of the 2019 IRP, PGE assumes in the IRP that off-system generation
resources will have access to transmission at BPA rates.

b.) Inthe IRP, resources are considered as proxies, based on generalized characteristics provided
by a third-party consultant.! Multiple wind resources are considered in the IRP as geography
affects both the intensity and timing of generation.

"In the 2019 IRP, these estimates were provided by HDR. Please refer to External Study D. Characterizations of
Supply Side Options for more detail.
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PGE considers all of these proxy resources in its portfolio analysis to identify a preferred portfolio.
While the preferred portfolio provides insight as to how future resource procurement might best
balance cost and risk, PGE does not interpret the preferred portfolio as a precise directive of
specific resources that must be acquired. The Action Plan is designed to allow PGE to pursue
opportunities to meet customer needs in a way that is consistent with the preferred portfolio, but
also allows for flexibility should the resources available in the market differ from the proxy generic
resources modeled in the IRP in terms of cost and/or performance. Accordingly, it would be
inappropriate to limit a quantity of proxy resources available from a specific region in IRP analysis
based on an assumed quantity of transmission available transfer capability (ATC). Resources
made available to PGE in a subsequent RFP are likely to differ in location, performance,
technology, and transmission and interconnection from those proxy resources studied in the IRP.

Additionally, constraining resource availability on the basis of transmission would require
speculation to resolve differences between PGE’s IRP modeling and the physical and commercial
qualities of the regional transmission system. The regional generation zones used in the IRP do
not align with more granular potential transmission constraints studied by BPA. Transmission
service availability for BPA is determined by each point of receipt and point of delivery
combination? and relies upon a much more detailed and challenging transmission topology.

Further, existing transmission rights may be bought and sold or may already be controlled by a
project developer. PGE has no accurate means to assess the feasibility for third-party developers
to acquire transmission rights. Relying solely on transmission ATC available for purchase from
BPA at a given point in time could understate the resource delivery feasibility, which would
adversely affect the accuracy and relevance of IRP modeling.

Accordingly, PGE did not analyze ATC in evaluating the portfolios in the 2019 IRP. Attempting
to do so would mischaracterize much of the complexity of the transmission system. Further, doing
so would significantly depart from a process that treats generic resources as proxies for comparison
within the IRP, and allows the RFP to deliver specific resource proposals.

2 BPA also assess issues with the local system in the surrounding area of the point of receipt. This is referred to as a
sub-grid analysis.
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August 22, 2019

TO: Nadine Hanhan

Public Utility Commission of Oregon
FROM: Jay Tinker

Director, Rates and Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC 73
PGE Response to OPUC Data Request No. 049
Dated August 8, 2019

Request:

Regarding the action plan:

a.

Please provide the assumptions behind the location of the RPS eligible
resources (150 MWa) in the Company’s action plan.

b. What are the transmission assumptions for the 150 MWa of RPS eligible

C.

d.

resources in the action plan?

How is the Company expecting to export the RPS eligible generation output
to load?

Did the Company assume any new transmission must be built in order to
export this RPS eligible generation to load? If so, please provide the
assumptions, both cost and transmission planning, under which the
Company paired the additional 150 aMW of RPS eligible generation.

Response:

a.

The renewable action described in Section 8.3 — Renewable Actions, involves
conducting an RFP in 2020 seeking 150 MWa of RPS-eligible resources. The RFP
would not be limited to bids from specific locations. Before conducting the RFP,
the company does not assume the location of any bid.

PGE assumes that resources bid into the 2020 RFP will meet the minimum
transmission requirements approved by the Commission. PGE’s proposals for
these requirements are described in Appendix J. Renewable RFP Design and
Modeling Methodology and the proposed requirements that will be included in
PGE’s interim transmission solution.

c. See partb.
d. The Action Plan does not make any assumptions about the location of RFP bids,

and it does not assume any new transmission must be built. Further, the Action
Plan does not make any assumptions regarding the price of bids submitted in an
RFP process, including costs associated with transmission. However, the Action
Plan does include a recommendation for a cost-containment screen.
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Demographics by segment e /P cE

Attachment F

N

Simply Totally Innovative Continually Sensible
Total Service Tech Investors Connected Savers
(A) =B= iCi (D) =E=
n= 502 37 172 199 34 60
Gender %
Male 47% 48% 53% 50% 35% 41%
Female 53% 52% 47% 50% 65% 59%
Homeowner or Renter
Homeowner 63% 29% 71% ADE 91% ABDE 34% 56% AD
Renter 36% 71% BCD 29%cC 8% 63%BC 44%BC
Education
H.S.orless 3% 4% 3% 2% 2% 6%
Some college Voc./Tech. Sch.  33% 29% 29% 23% 47%cC 47%BC
College graduate/ post graduate  63% 67% E 67%E 73% DE 51% 46%
Income
Less than $25k 7% 11%C 5%C 1% 23% BCE 4%
$25K-$50K  14% 15% 12%¢C 6% 28%BC 15%C
$50K-$75K 21% 33%cC 21% 17% 14% 23%
$75K+ 58% 41% 62% AD 76% ABDE 34% 57%D
Age
18-24 4% 12%C 6% C 0% 5% 1%
25-34  17% 31%cCD 26%CD 6% 15% 11%
35-44  20% 20% 26% CD 16% 23% 11%
45-54  19% 14% 16% 22% 26% 16%
55-64 22% 14% 16% 25%B 21% 31%B
65 orover 18% 9% 10% 30% ABD 9% 29% ABD
Average Monthly Bill
Less than $50 18% 19% 27%CD 16% 10% 18%
$50 to $64.99 18% 32% CE 20% 14% 14% 14%
$65to $84.99 20% 19% 25% 19% 19% 17%
$85+ 43% 30% 28% 51% AB 57% AB 51%B
Mean bill amount in dollars  $89.5 $72.4 $79.8 $97.2 $94.9 $99.7



LC 73 PGE Response to OPUC DR 045

Firmographics by Segment A g /

Attachment F PG E/

General Mec_iium La_rge
Business Bus(lAr;ess Bu5|Bness
n= 186 135 51
Length of Current Employment %
Less than 6 months 3% 3% 2%
6 months to less than 1 year 1% 1% 4%
1 yearto lessthan 5years 24% 25% 20%
5years ormore 70% 68% 75%
Proportion of Operating Costs
Accounted for by Electricity Costs
Lessthan 1% 11% 12% 10%
1% to lessthan 5% 36% 34% 43%
5% to less than 10% 23% 22% 25%
10% to less than 20% 13% 13% 12%
20% or more 6% 7% 2%
Number of Locations Served by PGE
1 35% 36% 31%
2 23% 24% 18%
3 13% 14% 8%
4 23% 19% 33%A
Number of Years as Customer
Lessthan 5years 6% 6% 8%
5toless than 10 years 10% 11% 6%
10 or more years  81% 80% 82%
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Customer Profiles

Portland General Electric
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Focus Group Profiles

Gender Age Customer Segment Eﬁ?cfl‘lur:::net Educational Status Employment Status HH Income PGEV:VI;I?kr;e or
Male 50 -59 Innovative Investors Enrolled Some College Full-Time Employed $50,000 - $74,999 Home and Work
Male 25-34 Totally Tech Enrolled High School Full-Time Employed $150K+ Home

Male 35-49 Totally Tech Enrolled Some Post-grad Full-Time Employed  $75,000 - $99,999 Home

Male 35-49 Innovative Investors Enrolled College Graduate  Full-Time Employed $150K+ Home

Female 50 - 59 Innovative Investors Enrolled College Graduate  Unemployed $50,000 - $74,999 Home and Work
Male 35-49 Totally Tech Enrolled College Graduate Part-Time Employed  $100,000 - $149,999 Home

Male 35-49 Innovative Investors Enrolled College Graduate  Full-Time Employed $75,000 - $99,999 Home
e
Female 35 -49 Continually Connected Enrolled Some College Full-Time Employed $50,000 - $74,999 Home

Female 35 -49 Sensible Savers Enrolled Some College Full-Time Employed $35,000 - $44,999 Home

Female 60 - 64 Sensible Savers Enrolled Some College Full-Time Employed $75,000 - $99,999 Home

Female 35 - 49 Continually Connected Enrolled Some College Full-Time Employed $50,000 - $74,999 Home

Portland General Electric
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Attachment F

Focus Group Profiles

Gender Age Customer Segment Eﬁ:‘;‘;::::\et Educational Status Employment Status HH Income PGEV:VI;I:kr;e or
Male 35-49 Simply Service Not Enrolled High School Retired $35,000 - $44,999 Home

Female 25 - 34 Continually Connected Not Enrolled High School Full-Time Employed $25,000 - $34,999 Home

Male 50-59 Simply Service Not Enrolled High School Full-Time Employed $35,000 - $44,999  Work

Male 50-59 Simply Service Not Enrolled Advanced Degree  Unemployed $50,000 - $74,999 Home

Male 65+ Sensible Savers Not Enrolled Advanced Degree Full-Time Employed $75,000 - $99,999 Home

goe
Female 65+ Innovative Investors Enrolled Advanced Degree Retired $35,000 - $44,999 Home

Female 35 - 49 Totally Tech Enrolled College Graduate  -nemployed / Not $75,000 - $99,999  Home

currently working

Female 35 -49 Totally Tech Enrolled Some College Full-Time Employed $150K+ Home

Portland General Electric
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Focus Group Profiles

Renewable PGE: Home or

Gender Age Customer Segment Enroliment Educational Status Employment Status HH Income Work?

Unemployed / Not

currently working $45,000 - $49,999  Home

Female 35 -49 Continually Connected Not Enrolled High School

Female 35 - 49 Continually Connected Not Enrolled Vocational School Part-Time Employed ~ $25,000 - $34,999 Home

Male 18 -24 Continually Connected Not Enrolled Some College Full-Time Employed $25,000 - $34,999 Home

ga”.'T'me Student/ o5 000 - $99.999  Home and Work
usiness Owner

Female 60 - 64 Simply Service Not Enrolled Advanced Degree

Female 35 -49 Totally Tech Not Enrolled Some College Disabled $50,000 - $74,999 Home
Female 65+ Innovative Investors Not Enrolled College Graduate  Retired Less than $25,000 Home
Male 60-64 Totally Tech Not Enrolled Advanced Degree Part-Time Employed ~ $75,000 - $99,999 Home
Female 25 - 34 Totally Tech Not Enrolled Advanced Degree Full-Time Employed $35,000 - $44,999 Home

Portland General Electric
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In-Depth Interview Profiles

Gender Age Business Type Eﬁ:‘jl‘llvr::rlﬁ Job Title Size Years in Business
Male 35-49 Property Management Not Enrolled  Owner / Manager 1 1.5
Female 35-49 Agriculture and Mining Enrolled Owner 11 6
Female 35-49 Restaurant/ Lodging Enrolled Owner 3 2.5
Female 50-59 Commercial/Office Not Enrolled  Office Manager 7 13
Male 35-49 Merchandise/ Services Not Enrolled ~ Warehouse Manager 1,000+ 100+
Female 35-49 Agriculture and Mining Not Enrolled  Practice Manager 9 60+
Female 65+ Manufacturing-Food, Metals, Wood Enrolled Accounting and Finance Manager 15 30+
Male 35-49 Merchandise/ Services/ Enrolled Owner 7 7
Consumer Diary
Gender Age Zip Code Educational Status Employment Status HH Income PGE Customer?
Female 50 97223 Advanced Degree Full-Time Employed $50,000 - $74,999 Yes
Female 38 97124 Some College Full-Time Employed $150K+ Yes
Female 46 97013 Some College Part-Time Employed ~ $100,000 - $149,999 Yes
Female 40 97223 Some College Full-Time Employed $100,000 - $149,999 Yes
Male 35 97233 Some College Full-Time Employed $75,000 - $99,999 Yes
Male 42 97045 Some College Full-Time Employed $75,000 - $99,999 Yes

Portland General Electric




Rural
Urban
Suburban

Multnomah
Washington
Clackamas
Marion
Yambhill
Polk

Single family dwelling
Duplex, triplex, apartment/condo
Other

Enrolled
Not enrolled

Smart/programmable thermostat
Solar panels

Plug-in electric vehicle
Real-time Energy Monitor

Battery storage system

Residential Survey Profiles

Total
(n=362)

18%
27%
54%

30%
25%
25%
12%
6%
1%

70%
23%
7%

34%
66%

52%
6%
5%
2%

<1%

. Continually |  Simply
Connected Service
(n=29%) (n=31)
Type of Area
24% 23%
31% 26%
41% 52%
County
28% 13%
21% 29%
31% 32%
10% 23%
10% 3%
Type of Dwelling
45% 35%
34% 48%
21% 16%
Renewable Enroliment
24% 35%
76% 65%
Smart Technology in Home
17% 26%
-- 3%
-- 6%
3% --

LC 73 PGE Response to OPUC DR 045

Attachment 045-B
Page 10
Sensible

Savers : Totally Tech

(n=87)

(n=87)
25% 9%
33% 28%
41% 63%
16% 38%
25% 25%
25% 29%
18% 6%
11% 1%

1% ~
63% 76%
28% 23%
8% 1%
23% 38%
7% 62%
49% 54%

5% 6%

1% 6%

- 2%

1% -

Portland General Electric

Innovative
Investors
(n=128)
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Residential Survey Profiles (continued) =

Total ((';:ontinually Sim;_;ly Sensible Totally Tech Innovative
(n=362) onilec:ed Seiwce Sallers (n=87) Invgstors
(n=29%) (n=31) (n=87) (n=128)
Age
<25 1% -- -- 1% 1% 1%
25-34 7% 14% 6% 13% 8% 2%
35-44 16% 7% 29% 14% 25% 16%
45 - 54 20% 21% 19% 15% 20% 23%
55-64 20% 21% 16% 17% 23% 22%
65-74 24% 21% 13% 22% 20% 32%
75+ 7% 10% 13% 9% 1% 6%
Gender
Male 39% 24% 16% 38% 49% 41%
Female 55% 72% 68% 53% 48% 55%
Non-Binary 1% -- 10% 1% -- --
Education
High school or less 5% 10% -- 6% 8% 2%
Trade or technical school 5% 3% 3% 8% 7% 2%
Some college 21% 17% 23% 29% 10% 23%
College graduate 35% 21% 58% 30% 34% 37%
Graduate/professional school 32% 45% 16% 22% 39% 34%
Median Family Size
2.0 3.0 2.0 2.0 2.0 2.0
Median Household Income
$78K $39K $47K $66K $93K $95K

Portland General Electric
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Business Survey Profiles
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Size
Small 77%
Medium 18%
Large 7%
Services
Electric 39%
Both natural gas and electric 58%
Number of Locations
1-10 76%
31-40 1%
More than 200 3%
Unsure 5%
Prefer not to say 15%
Industry
Real Estate/Property Managers 16%
Manufacturing 12%
Agriculture/horticulture 9%
Building Contractors/Developers 8%
Trade/Services (e.g., lawyers, banks, etc.) 8%
Public Nonprofit/Education 7%
Healthcare 5%
Restaurant/Lodging/Entertainment 5%
Wholesale/Transportation 4%
Automotive(e.g. repair, etc.) 4%
Grocery/Retail 3%
Some other industry 12%
Prefer not to answer 5%

Portland General Electric




Business Survey Profiles (continuéec

Building
We are in a commercial space, and are the only business at that location
We are in a commercial space, and share it with other businesses
We are a home-based business
We are an agricultural operation, such as a farm or nursery

Occupancy Type

We own the building
We rent or lease
Building Type

Wood Frame

Steel Frame

Unsure

County

Multhomah

Washington

Clackamas

Marion County
Yamhill County

Polk County

Area
Urban

Suburban
Urban
Revenue
Less than $100,000
$100,000 - $200,000
$200,000 - $300,000
More than $300,000
None (religious/non-profit/etc.)

E Response to OPUC DR 045
Attachment 045-B

34%

28%

20%
8%

55%
39%

55%
30%
15%

31%

27%

26%
9%
3%
1%

39%
28%
28%

24%
14%
9%
24%
28%

Page 13
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Segmentation Survey Methodology /p\e\e/

To ensure a representative sample PGE and maximize response rates with limited sample, the survey was fielded
using a mixed-mode (phone and web) design.

A total of n=711 interviews were completed; 541 via self-administered web surveys, and 170 via telephone
interview (with a live interviewer)

Qualified respondents were screened for having responsibility for energy-related business decisions for their
business location. Employees of market research, advertising, public relations, media, utility or energy
companies were excluded from the survey.

Data collection was conducted from August 6" — September 3, 2018.

The survey sample (customer list) was randomly selected from PGE’s Business Customer database, including
contact phone number, and email address (if available).

As an incentive to participate in the survey, web survey respondents recruited via email invitation were offered the
opportunity to enter a drawing with the chance to win one $500 cash grand prize or one of five $100 cash prizes.

Since the final survey distribution of business sizes and industries was roughly in line with PGE’s Business
customer population, no data weights were applied to the final data set.
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AWEC

BRADLEY MULLINS (C)
MOUNTAIN WEST ANALYTICS

1750 SW HARBOR WAY STE 450
PORTLAND OR 97201
brmullins@mwanalytics.com

TYLER C PEPPLE (C)
DAVISON VAN CLEVE, PC

1750 SW HARBOR WAY STE 450
PORTLAND OR 97201
tcp@dvclaw.com

NATIONAL GRID

NATHAN SANDVIG
NATIONAL GRID USA

205 SE SPOKANE ST, STE 300
PORTLAND OR 97202
nathan.sandvig@nationalgrid.com

SIDNEY VILLANUEVA
TROUTMAN SANDERS LLP

100 SW MAIN ST STE 1000
PORTLAND OR 97204
sidney.villanueva@troutman.com

NIPPC

CARL FINK
BLUE PLANET ENERGY LAW LLC

628 SW CHESTNUT ST, STE 200
PORTLAND OR 97219
cmfink@blueplanetlaw.com

CAROL OPATRNY
NORTHWEST & INTERMOUTAIN POWER
PRODUCERS COALITION

18509 NE CEDAR DR
BATTLE GROUND WA 98604
ccopat@e-z.net

IRION A SANGER (C)
SANGER THOMPSON PC

1041 SE 58TH PLACE
PORTLAND OR 97215
irion@sanger-law.com

NW ENERGY COALITION

WENDY GERLITZ (C)
NW ENERGY COALITION

1205 SE FLAVEL
PORTLAND OR 97202
wendy@nwenergy.org

FRED HEUTTE (C)
NW ENERGY COALITION

PO BOX 40308
PORTLAND OR 97240-0308
fred@nwenergy.org

OREGON CITIZENS UTILITY BOARD

OREGON CITIZENS' UTILITY BOARD

610 SW BROADWAY, STE 400
PORTLAND OR 97205
dockets@oregoncub.org

MICHAEL GOETZ (C)
OREGON CITIZENS' UTILITY BOARD

610 SW BROADWAY STE 400
PORTLAND OR 97205
mike@oregoncub.org

ROBERT JENKS (C)
OREGON CITIZENS' UTILITY BOARD

610 SW BROADWAY, STE 400
PORTLAND OR 97205
bob@oregoncub.org

PORTLAND GENERAL ELECTRIC

PGE RATES & REGULATORY AFFAIRS

PORTLAND OR 97204
pge.opuc.filings@pgn.com

ERIN APPERSON (C)
PORTLAND GENERAL ELECTRIC

PORTLAND OR 97204
erin.apperson@pgn.com

PORTLAND GENERAL ELECTRIC COMPANY
121 SW SALMON STREET, 1WTC0306

121 SW SALMON STREET, 1WTC1301




RENEWABLE ENERGY COALITION

MARIE P BARLOW
SANGER THOMPSON PC

1041 SE 58TH PLACE
PORTLAND OR 97215
marie@sanger-law.com

NANCY ESTEB

PO BOX 490
CARLSBORG WA 98324
esteb44@centurylink.net

JOHN LOWE
RENEWABLE ENERGY COALITION

12050 SW TREMONT ST
PORTLAND OR 97225-5430
jravenesanmarcos@yahoo.com

RENEWABLE NW

RENEWABLE NORTHWEST

421 SW 6TH AVE., STE. 975
PORTLAND OR 97204
dockets@renewablenw.org

MICHAEL O'BRIEN (C)
RENEWABLE NORTHWEST

421 SW 6TH AVENUE #975
PORTLAND OR 97204
michael@renewablenw.org

SILVIA TANNER (C)
RENEWABLE NORTHWEST

421 SW 6TH AVE, STE 975
PORTLAND OR 97204
silvia@renewablenw.org

STAFF

CAROLINE MOORE (C)
PUBLIC UTILITY COMMISSION OF OREGON

PO BOX 1088
SALEM OR 97308-1088
caroline.f.moore@state.or.us

JOHANNA RIEMENSCHNEIDER (C)
PUC STAFF - DEPARTMENT OF JUSTICE

BUSINESS ACTIVITIES SECTION

1162 COURT ST NE

SALEM OR 97301-4796
johanna.riemenschneider@doj.state.or.us

SWAN LAKE NORTH HYDRO LLC

NATHAN SANDVIG
SWAN LAKE NORTH HYDRO LLC

404 WYMAN STREET
WALTHAM MA 02451
nathan.sandvig@nationalgrid.com

ERIK STEIMLE
SWAN LAKE NORTH HYDRO LLC

220 NW 8TH AVE
PORTLAND OR 97209
erik@ryedevelopment.com

SIDNEY VILLANUEVA
SWAN LAKE NORTH HYDRO LLC

100 SW MAIN ST STE 1000
PORTLAND OR 97204
sidney.villanueva@troutman.com
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