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1. Introduction and Overview

Q. Please state your name and position with Portland General Electric Company (PGE).

My name is Jason Salmi Klotz. I am a Principal Product Development Specialist in PGE’s
Product Portfolio Management group. I have lead responsibility for PGE’s Flexible Load
Plan (FLP) submitted to the Public Utility Commission of Oregon (Commission or OPUC) in

Docket UM 2141 (UM 2141). My qualifications appear at the end of this testimony.

Q. Please summarize your testimony.

In this testimony, I discuss PGE’s FLP. More specifically, I explain PGE’s proposal for
submitting a portfolio-level, multi-year plan, and cost recovery options to address that plan,

later this year.

Q. Has the Commission issued any decisions regarding PGE’s FLP?

Yes. In UM 2141, PGE submitted the FLP, which was recently accepted by Commission
Order No. 21-158. In that order, the Staff of the Commission summarized PGE’s filing as:

PGE filed its Flexible Load Plan (FLP or Plan) in compliance with the Commission’s
acknowledgement of PGE’s 2019 IRP. While the FLP is a comprehensive
informational filing, it proposes only one action for Commission consideration: to
move to portfolio level multiyear planning, budgeting, reporting, and cost recovery for
PGE’s flexible load activities. If the Commission adopts Staff’s recommendation to
accept the FLP, PGE will subsequently submit a portfolio-level plan for Commission
approval later this year.

Q. What is the definition of flexible load?

Flexible load is a dynamic resource typically located at or near a customer site, which can
modify load in response to a rate design or a dispatch instruction originating or issued by PGE.
One such example is electric vehicle supply equipment, enabled with “smart” technology and
located at a multifamily establishment. Flexible load resources are developed in partnership

with our customers.
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Why is flexible load important?
In order to pursue the state’s greenhouse gas emissions reduction goals and our system’s
decarbonization goals, PGE must pursue all possible resource options. Flexible load is a
resource which can help balance intermittent renewables and provide resiliency, as well as
other system and customer benefits. Customers who participate in flexible load offerings can

help lower their overall energy costs while providing valuable system benefits. This same

value proposition supports our long-standing energy efficiency (EE) investments.

Q. What is the purpose of the FLP?

The purpose of PGE’s FLP is to: 1) implement portfolio-level planning that will optimize,
leverage, and consolidate PGE’s numerous flexible load activities across different customer
sectors; and 2) provide the Commission and stakeholders insight into PGE’s flexible load
planning and development activities inclusive of demand response (DR) activities. This will
allow PGE to move from designing and managing measures independent of each other, to
coordinating their development to optimize benefits and costs across a portfolio of flexible
load resources. In short, PGE proposes to shift to portfolio-level, multi-year planning,
budgeting, and reporting for its flexible load resources. PGE’s FLP, as submitted and accepted
in UM 2141, is provided as PGE Exhibit 601.

How would the FLP interact with or be informed by PGE’s Integrated Resource Plan
(IRP)?

PGE’s flexible load acquisition goals are set in the IRP, as determined by a flexible load
resource’s ability to be the lowest cost, least risk resource. The current flexible load goal was
approved in PGE’s 2019 IRP (Docket LC 73). In support of these goals, PGE will submit a

Flexible Load Multi-Year Plan (Multi-Year Plan) per the Commission’s decision in UM 2141.

UE 394 — PGE Direct Testimony of Salmi Klotz
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PGE envisions the Multi-Year Plan to have two phases: Phase I will demonstrate how PGE
will acquire flexible load in 2022 and 2023 in pursuit of the 2019 IRP goal of 211 seasonal
megawatts (MW), include a budget necessary to support this, and a proposal for cost recovery.
This Phase 1, Multi-Year Plan is currently scheduled to be submitted in Q4, 2021. To align
PGE’s newly developing Distribution System Plan (DSP) with the IRP, PGE envisions Phase
IT of the Multi-Year Plan to be submitted in late 2022. Phase II of the Multi-Year Plan will
establish flexible load targets and budgets to meet goals set in PGE’s 2022 IRP’s Preferred
Portfolio as well as PGE’s 2022 DSP. PGE’s DSP will create locational forecasting and an
action plan for flexible loads. This will inform the Phase II Multi-Year Plan with more
granular resource detail than was available during Phase I of the Multi-Year Plan.
What are your current projections for FLP costs?
Three components make up our total cost projections for years 2021 and 2022:
demonstrations, pilots, and programs. Each of these is offered under an approved
Commission tariff and summarized below.

e Demonstrations are currently conducted in the Testbed Pilot (Testbed). Phase I of
the Testbed is set to expire at the end of 2021, with annual costs estimated to be
approximately $3.2 million. PGE is planning to propose Phase II of the Testbed in
August 2021; if approved it is estimated to cost approximately $2.0 million in 2022.

e Pilot work, which presently includes Residential Smart Electric Vehicle Charging

and Residential Energy Storage, is estimated to cost approximately $2.9 million in

2021 and $4.9 million in 2022.
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e Maturing DR pilots on a pathway to program status (i.e., Flex Peak Time Rebate,
Residential Thermostats, Energy Partner and Multifamily Water Heaters) are
estimated to cost approximately $13.6 million in 2021 and $14.0 million in 2022.
FLP costs are expected to increase as PGE adds additional products to our portfolio such
as single-family water heaters and new construction bundles.
How is the rest of your testimony organized?
In the next section, I discuss PGE’s current regulatory treatment of flexible load resources and
explain why most of those costs are not included in the current general rate case (GRC). 1
then provide details for alternative cost recovery methods and explain why those alternatives
are appropriate given the evolving nature of the flexible load resources. Next, I discuss the

potential for including flexible load costs in a future GRC. Finally, I provide concluding

remarks to summarize PGE’s FLP proposal.
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II.  Current Regulatory Treatment

Please describe how the Commission currently regulates PGE’s flexible load resources.
Beginning in 2011, following deployment of PGE’s advanced metering infrastructure system,
PGE initiated its DR pilots with Energy Partner, which provided an automated DR option for
large non-residential customers. Those costs were deferred for separate ratemaking treatment
under Docket UM 1514 and approved for cost recovery via PGE Schedule 135. Since then,
Energy Partner has evolved into two DR pilots' and PGE has implemented the following
additional DR pilots, all of which have cost recovery through PGE Schedule 135:

e Energy Partner — Docket UM 1514 — PGE Schedules 25 and 26.

e Direct Load Control Thermostats — Docket UM 1708 — PGE Schedule 5.

e Peak Time Rebate — Docket UM 1708 — PGE Schedule 7.

e Multifamily Residential DR Water Heater — Docket UM 1827 — PGE Schedule 4.

e DR Testbeds — Docket UM 1976 — PGE Schedules 13, 14, and 25.
Are there other flexible load activities which are not represented by the above list?
Yes, PGE is conducting a residential energy storage pilot through Schedule 14, Docket
UM 2078. Additionally, our residential electric vehicle charging pilot has a DR component.
These costs are deferred through Docket UM 2003. In addition, Electric Avenue has
demonstrated some flexible load capabilities and DR savings through utilization of a peak
pricing surcharge. These costs are deferred through Docket UM 1938. PGE has separately
developed and made available a Time-of-Day rate. Within the Testbed, PGE is also

conducting collaborative work with the Energy Trust of Oregon on two EE and flexible load

! The non-residential direct load control pilot (PGE Schedule 25) and the non-residential DR pilot (PGE Schedule

26).
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demonstrations: single-family, DR-enabled water heaters and DR-enabled ductless heat
pumps. The Testbed is also conducting work with FleetCarma to test various time of use
structures and incentives for electric vehicle charging.
Are these activities included in your total flexible load cost estimate?
Yes.
Have you included any of these pilots’ costs in this GRC?
As discussed in PGE Exhibit 500, PGE shifted the pilots’ labor-related costs to base rates
because labor is more flexible and can be applied to a variety of DR programs, whereas the
non-labor components are dedicated to individual programs and only for specific activities.
Non-labor pilot costs, therefore, will continue to be deferred and amortized through
supplemental schedules until Commission action on the Multi-Year Plan.
Why are the non-labor costs being deferred and not shifted to base rates?
Base rates represent regular, stable, and ongoing costs of doing business. Although base costs
are subject to certain variability, they can be forecasted with reasonable accuracy and their
variability typically falls within a normal range of business risk. PGE’s DR pilots, however,
are still in a state of transition. They face considerable uncertainty with respect to costs and
customer participation levels, and in some cases completion of testing and deployment of
enabling technologies. The pilots are also subject to future evaluations to finalize learnings
and to establish the means to achieve overall goals. Even as the pilots transition to programs,
they are not immediately mature and stable. Instead, there is a period of significant ramping
and growth as the programs experience increases in scale and scope. In short, until the

programs become fully mature and stable, they do not represent regular, on-going costs suited

for forecasting in base rates but are more appropriate for alternative cost recovery treatment.

UE 394 — PGE Direct Testimony of Salmi Klotz
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Q. If most of the costs are not included in this GRC, why is PGE discussing the FLP in

testimony here?

In comments provided in UM 2141, the OPUC Staff and other parties did not indicate a
preference for PGE shifting its flexible load costs from deferred accounting treatment to base
rates at this time, but did express a strong interest in having PGE discuss in the GRC how we
plan to move forward with the FLP and Multi-Year Plan. Ultimately, all parties including
PGE agree that it is time to move away from deferred accounting.

Why is there a need to move away from deferred accounting?

Deferred accounting has been useful and appropriate during the pilots’ initial phases when
operating parameters and enabling technologies were being tested and evaluated over a series
of years. This allowed PGE to accumulate sufficient data and customer survey results to
provide meaningful learnings to guide the pilots to cost-effective, scalable operations. As
PGE has expanded the number and magnitude of DR pilots, however, the treatment of the
pilots as separate deferrals has made it increasingly difficult to identify aggregate rate impacts.

Consequently, there is consensus that a more comprehensive approach is needed.

UE 394 — PGE Direct Testimony of Salmi Klotz
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III. Proposal for FLP

Q. Does PGE have a proposal for the FLP and multi-year plan that would replace deferred

accounting?

Yes. PGE believes there are two similar methods that provide a reasonable alternative to
deferred accounting. Both involve cost recovery by means of a supplemental schedule, with
or without a balancing account, as described in more detail below. Ultimately, the two
methods align with a multi-year plan that would be for a set amount of cost recovery over a
specific period of time. As described below, they also allow for a transition from the first
alternative to the second alternative if PGE were to continue the FLP through a series of multi-

year plans.
A. Supplemental Schedule with Balancing Account

Please describe the first of the two alternative methods.

The first alternative would involve cost recovery through use of a supplemental schedule
supported by a balancing account mechanism. This alternative recognizes the significant
amount of ramping and growth flexible load resources will experience as they expand their
scale and scope in transitioning from pilots to programs. This is particularly evident by PGE’s
2019 IRP goal of expanding flexible load resources from the current 68 MW to 211 MW by
2025. This alternative would also recognize that some determination remains on the overall
efficacy of having certain operations and maintenance activities for flexible load resources
being performed by third-party contractors versus internal PGE personnel and systems. To
address the significant change that is inherent in this phase of PGE’s flexible load

development, PGE proposes to establish a mechanism that consists of the following aspects:

UE 394 — PGE Direct Testimony of Salmi Klotz
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e A supplemental schedule to collect a levelized, forecasted plan amount over two
years. The supplemental schedule can remain fixed over the period or allow the
flexibility of updates, if appropriate, to account for changes in programs, scale or

scope, and/or goals.

e A balancing account to track the flow of costs and tariff collections. This would

allow the matching of revenues and costs over time so that intertemporal cost

fluctuations would not impact PGE’s operating results in a given year.
B. Supplemental Schedule without a Balancing Account

Q. Please describe the second of the two alternative methods.

A. The second alternative would also involve cost recovery through use of a supplemental
schedule but not one supported by a balancing account mechanism. This alternative
recognizes the continued transition from evolving programs to mature programs and the
remaining growth the flexible load resources will experience as their final scale and scope are
being identified and achieved. To address the level of change inherent in the latter phase of
flexible load development, PGE proposes the establishment of a mechanism that consists of
the following aspects:

e A supplemental schedule to collect a levelized, forecasted plan amount over two
years. The supplemental schedule can remain fixed over the period or allow the
flexibility of updates, if appropriate, to account for changes in programs, scale or
scope, and/or goals.

e No balancing account to track the flow of costs and tariff collections. This means

all FLP costs and revenues will flow to PGE’s income statement and that PGE

UE 394 — PGE Direct Testimony of Salmi Klotz
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would bear the forecast risk of annual costs against revenue (i.e., intertemporal cost

fluctuations would impact PGE’s operating results).

C. Additional Considerations

Q. Please explain how either of the two methods described above would address situations
where PGE either underspends or overspends the established plan amount in
conjunction with either under- or over-achievement of plan goals.

A. T envision that the Multi-Year Plan will entail a maximum amount of cost recovery for the
supplemental schedule to collect over the specified period. Because the proposed
supplemental schedules would not involve an automatic true-up to actual costs, as occurs with
the current deferrals, PGE also proposes the following treatment:

e If PGE incurs more cost than the forecasted maximum amount of cost recovery,
and if PGE does not achieve flexible load capacity greater than the established goal,
then PGE will absorb the excess costs.

e If PGE incurs more cost than the forecasted maximum amount of cost recovery,
and if PGE achieves flexible load capacity greater than the established goal, then:

1) customers will absorb the excess costs in proportion to the amount of excess
capacity compared to forecasted capacity; and 2) PGE will absorb any additional
costs above the customers’ share.

e If PGE incurs less cost than the forecasted maximum amount of cost recovery, and
if PGE does not achieve the flexible load capacity goal, then PGE will refund the
underspend costs to customers.

e If PGE incurs less cost than the forecasted maximum amount of cost recovery, and

if PGE does achieve or exceeded the flexible load capacity goal, then PGE and

UE 394 — PGE Direct Testimony of Salmi Klotz
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customers will share the underspent costs on a 90/10 basis, with customers being
refunded 90% of the underspent costs and PGE retaining 10%.

e Finally, during the preparation of test year forecasts for general rate cases, PGE will

fully separate multi-year plan costs from base costs so as not to double collect them.

UE 394 — PGE Direct Testimony of Salmi Klotz
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IV. Regulatory Alignment Mechanisms

Q. Do you foresee a possible move of FLP costs to base rates?

A. Yes. After flexible load programs become mature and stable, PGE agrees that they could be
suited for incorporation into base rates. There are two considerations associated with this
eventual outcome, however, that would need to be addressed. The first is whether OPUC
Staff and parties prefer to have flexible load costs embedded in base rates or continue to be
separated by means of a supplemental schedule. This consideration relates to the nature of
base rates that entails:

e All cost and recovery determinations are tied to rate case filings.

e There is no potential for annual updates of FLP costs to account for changes in
programs, scale or scope, and/or goals between rate cases.

e FLP costs would be determined as part of all other costs in base rates.

e Actual FLP costs would be subject to similar managerial pressures as other base

costs.

PGE will bear the forecast risk of annual costs against revenue.

In summary, the decision to move FLP costs to base rates will be based on: 1) the degree
of transparency desired between base rates and a supplemental schedule; and 2) the extent to
which flexible load will consist of elements that are more suited to separate rate treatment
versus base rates. In other words, assuming the persistence of rapidly emerging technologies
and changing customer preferences, a portion of flexible load will continue to involve
demonstration projects and pilots with considerable degrees of uncertainty and changing costs.

Q. What is the second consideration that you wish to address regarding an FLP transition

to base rates?

UE 394 — PGE Direct Testimony of Salmi Klotz
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The second consideration relates to the matching of risks and benefits associated with the FLP.

Although mature, stable flexible load programs appear suited to base rate recovery, they

would still be subject to considerable forecast risk as technologies evolve and customer

preferences change in between rate cases. In addition, PGE believes there should be the

recognition that flexible load replaces supply-side resources for which PGE earns a return on

those owned as rate base. In summary, I propose that flexible load resources, as eventually
included in base rates, provide PGE with earnings potential.

How would this earnings potential be achieved?

There are two ways this could be accomplished. The first is more complex but has precedent

in prior rate making. With this method, PGE’s flexible load costs would be applied to an asset

account rather than expense, and that account’s balance would be included in rate base for

which it would earn PGE’s authorized weighted average cost of capital similar to all other

rate base. This asset would then be amortized over a period of years, with the amortization

cost representing the “return of”” component of rate making.

Q. What is the precedent for this method.

In the 1990s, utilities in Oregon were incented to invest in EE and were allowed to incorporate
those costs in rate base for “return on” as part of the Commission-approved “SAVE” program.
That program ended with the establishment of the Energy Trust of Oregon and the Public

Purpose Charge.

Q. What is the less complex method to achieve earnings potential for the FLP?

This method is simply a cost-plus-fee approach where a return percentage is applied to the
FLP cost forecast and the total cost-plus-fee amount is incorporated into rates. In reality, this

approach could be equally applied to the supplemental schedule method, as discussed in

UE 394 — PGE Direct Testimony of Salmi Klotz
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Section III, if the Commission were to agree that: 1) the supplemental schedule method
remains preferrable to base rate recovery; and 2) the fee adder represents a reasonable benefit
and incentive for PGE.
Are there other earnings mechanisms PGE is exploring to align customer investment in
flexible load, state policy and utility investment?
Yes, there are several that PGE has been following that will inform a future proposal to the
Commission.
Please provide an informative example.
Consolidated Edison (ConEd) in New York worked with their Commission, stakeholders and
the community to develop a performance incentive mechanism that aligned with the
communities’ interest in local investment, grid planning’s desire to address a local load
pocket, and the ability of the utility to attract investment. The project known as the Brooklyn
Queens Demand Management Program,? a non-wires alternative, deferred an investment of
$1 billion into a seven-year project at roughly half the costs. The program included direct
install, multi-family efficiency, flexible load auction mechanism, partnership with the New
York City Housing Authority, distributed generation, and voltage optimization. The New
York Public Service Commission (NYPSC) adopted an incentive mechanism which included
an authorized rate of return on program costs and the potential for ConEd to receive up to 100
basis points in performance incentives above their authorized rate of return. In addition,

45 basis points of return were tied to achieving the proposed demand reductions, 25 basis

points were tied to increasing diversity of DER in the marketplace, and 30 basis points were

2 https://www.coned.com/en/business-partners/business-opportunities/brooklyn-queens-demand-management-
demand-response-program; https://breakingenergy.com/2014/12/22/ny-psc-approves-con-edison-bqdm-program/
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tied to achieving a lower $/MW value than traditional investment solutions. The project came
in part to be known as the REV Test Bed,® where ConEd also issued a Request for Information
for local contractor work and conducted local customer outreach. In 2017, ConEd stated the
net present value of the project to be $94.9 million including $65.5 million of benefits from
delaying load transfers, $549 million of benefits from delaying substation/transmission
investments, and $133 million in benefits from avoided capacity, energy, distribution,
environmental, and line losses. The NYPSC has extended the project from its initial 3-year

scope to having no termination date. The total benefits of the project were $747.8 million

against $652.9 million in costs.

. Are there Northwest examples that are informing PGE’s perspective and possible

proposal?

Yes, in 2019 the Washington Legislature passed Senate Bill 51116, the Clean Energy
Transformation Act, which authorized a rate of return on utility power purchase agreements
and distributed energy resource investments including DR. Additionally, in their 2018 GRC,
Northwestern Energy proposed a rate of return on all demand side management (DSM)
investment. The proposal, which ultimately was not approved, had the support of the
Northwest Energy Coalition and the Sierra Club. In 2004, Nevada become the first state to
permit utilities to earn a bonus rate of return on DR and EE investment, which become
regulatory assets that are eligible to earn a return of up to 5% more than traditional supply-
side investments on the equity portion of the authorized return. We know of seven other states
(i.e., North Carolina, Hawaii, Michigan, Texas, Vermont, Rhode Island, and Massachusetts)

where the utility received an earning mechanism for DSM investments.

3 REV is the acronym used for Reforming the Energy Vision effort in New York state.
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Q. What are the anticipated next steps for PGE on the issue of regulatory alignment?

A. Asstated in chapter 5 of the FLP, PGE is making investments to acquire and develop flexible
load. PGE’s investment supports our work to provide customers with energy solutions, which
can help lower bills, support communities, and decarbonize the grid. PGE showed in its
Exploring Pathways to Deep Decarbonization* study that we will need hundreds of MW of
flexible load and distributed energy resource development to meet Oregon’s greenhouse gas
reduction goals. Aligning investment and earnings opportunities can help the PGE system,
its customers, and the state reach those goals by attracting investment. To meet these
aggressive targets, it is our intention to propose an adjustment mechanism either via the Multi-

Year Plan process or the Distribution System Plan process, where appropriate stakeholder

engagement can occur.

4 See PGE Exhibit 602, Exploring Pathways to Deep Decarbonization for the Portland General Electric Service
Territory.
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V. Conclusion

Q. Please summarize your proposal regarding the FLP.

A. Except for certain labor costs discussed in PGE Exhibit 500, we have not included flexible
load costs in the current GRC. Instead, we intend to issue a portfolio-level, multi-year plan
and budget in October 2021 in UM 2141, and propose that the Commission approve the
transition of FLP cost recovery from current schedules to a multi-year plan, as discussed in
Section III, above. We will also propose in a future GRC, flexible load costs be considered
for continued use of a supplemental schedule and/or base rates and that return-on potential be

applied to those costs.
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VI. Qualifications

Q. Mr. Salmi Klotz, please describe your qualifications.

A. T have 17 years of experience in the industry having worked for the Vermont Public Service
Commission, the Federal Energy Regulatory Commission, the California Public Utility
Commission, Bonneville Power Administration, the Northwest Energy Efficiency Alliance,
the OPUC and PGE. My career has mostly focused on the role of DSM, smart grid
technologies and their ability to affect retail and wholesale market functions. I hold a Bachelor
of Arts in English and Philosophy from the University of Montana Missoula, a Master of
Environmental Policy and Law, and a Juris Doctorate from Vermont Law School. I am a
member of the Oregon State Bar. For the last six years I have also been teaching Energy
Policy and Law at the University of Oregon School of Law.

Q. Does this conclude your testimony?

A. Yes.
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List of Exhibits
Exhibit Description
601 UM 2141 Flexible Load Plan
602 Exploring Pathways to Deep Decarbonization for the Portland

General Electric Service Territory
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December 24, 2020

Via Electronic Filing

Public Utility Commission of Oregon

Attention: Filing Center

P.O. Box 1088

Salem, OR 97308-1088

Re: UM 2141 Portland General Electric Company Flexible Load Plan

Dear Filing Center:

Attached for filing is Portland General Electric Company’s (PGE) Flexible Load Plan,
docketed as UM 2141. PGE identified a missing footnote, number 85, and this errata filing

contains that footnote.

Thank you,

/37 Kawrlaw Wenszel

Karla Wenzel
Manager, Regulatory Policy & Strategy
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Flexible Load Plan Road Map

The Flexible Load Plan has four parts. Chapter 1 is a review of current activity. Within Chapter 2
the reader will find a proposal focused on operations, funding, goal setting and practices. PGE’s
proposal in Chapter 2, requests acceptance of a practice entailing multiyear planning and
budgeting, yearly updates and quarterly reporting. Costs would be recovered through Schedule
135" similar in nature to energy efficiency planning, budgeting and cost recovery through
Schedule 1092

The following provides a roadmap through the Flexible Load Plan:

e Chapter 1 is a review of current activity with a brief description of the pilot or program
activity. A more comprehensive review of each pilot or program activity can be found in
the Appendix, including but not limited to discussion regarding the pilot or program goals,
market potential, lesson learned, management of costs and cost effectiveness, evaluation,
and moving the activity from pilot to program

e Chapter 2 is a review of current planning practices, goal setting, and regulatory treatment.
The section goes on to propose a treatment of flexible load similar to energy efficiency,
where PGE will adopt many of the planning, development, budgeting best practices in
place in Oregon and the region. PGE proposes to have flexible load treated on a portfolio
basis over a course of years with a multiyear budget updated annually and aligned with a
multiyear flexible load plan. Additionally, PGE proposes a funding mechanism similar to
how energy efficiency is funded. This will give the Commission and stakeholders the
necessary level of transparency and oversight.

e Chapter 4 is a review of how PGE assesses cost effectiveness. Here PGE responds to
Commission Staff’s requests, found in Docket LC 73, for valuation changes to PGE cost
effectiveness methodology.

e Chapter 5 attempts to open a discussion on regulatory alignment of the resource, such
that customer, stakeholder, and shareholder interests are aligned around the procurement
of flexible load as we decarbonize our system at the greatest benefit and at least cost to
our customers.

e Within the Appendix the reader will find detail on each of our programs including cost
benefit tables and scoring. Additionally, we have included a table of expenditures and
forecasted budgets. These tables also include a transparent look at our progress to

' Schedule 135 is PGE’s cost recovery tariff for demand response pilot costs that are not already
recovered in rates. https://www.portlandgeneral.com/-/media/public/documents/rate-
schedules/sched_135.pdf

2 Schedule 109 is PGE'’s tariff to collect costs from customers for SB 838 energy efficiency activity.
https://www.portlandgeneral.com/-/media/public/documents/rate-schedules/sched_109.pdf
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acquire capacity to meet our 2016 IRP savings goals. Lastly, the Appendix includes a user
adjustable cost benefit spreadsheet provided in response to Commission Staff's
comments in LC 73 whereby Staff requested PGE consider several adjustments to cost
effectiveness.

Flexible Load Plan Executive Summary

Purpose of the Flexible Load Plan

The purpose of the Flexible Load Plan is multi-part:

1.

The Flexible Load Plan attempts to demonstrate the evaluation of demand side resource
development at Portland General Electric (PGE) within the context of other jurisdictional
activities, policy changes within Oregon, at the regional and federal level and PGE’s future
resource needs informed by our decarbonization strategy.

To show maturity of program and resource development and propose a change in
practice which will give Commission transparency, comprehensive review and regular
reporting of PGE’s flexible load resource build activity. This sole proposal for Commission
acknowledgment is informed by similar best practice in the region where entities are
attempting to build demand side management resources.®

Demonstrate to the Commission and Stakeholders how PGE will conduct flexible
resource development through a measure development structure: PGE uses small,
discretely targeted activity through demonstration projects to inform pilot activity;
promising measures will be taken to scale, which will evolve to programs that are
dispatchable by our power operations team. Show how PGE currently leverages the
Smart Grid Testbed as a key part of this evolution and commitment to transparency.

Transparently communicate our current cost effectiveness methodology and practice and
to further show how this practice will evolve with identification of energy values that
flexible load is anticipated to provide to PGE’s system.

Lend insight into how our Integrated Resource Plan and for the forthcoming Distribution
System Plan practices model and identify the value of flexible load.

Communicate to the Commission, stakeholders and customers our commitment to the
development of customer-sited resource development through customer-centric
development practices

3 As there is no written standard for the Commission’s review of this Flexible Load Plan, PGE prefers the
Commission to acknowledge the Plan but understands that acceptance of the Plan is also an option.

8
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7. Communicate to the Commission, stakeholders and policy makers that PGE is open and
ready to discuss regulatory alignment to best situate the company to accelerate
investment in flexible load and similar distributed energy resources.

8. Comprehensive and transparently share with all interested parties PGE program activity,
costs and savings.

Summary of the Request for Commission Acknowledgement

Though the Flexible Load Plan is extensive, as it is an attempt to transparently and
comprehensively review PGE’s flexible load activity, it includes only one proposal for Commission
acknowledgement. That proposal is a request to move from the current disjointed approach
involving multiple deferrals, timelines, and reporting to a comprehensive, multi-part measure
development, portfolio level planning, and budget practice similar to best practices employed
throughout the region. The detail of this proposal is in Chapter 2.

Relationship to IRP, DSP, Transportation Electrification Plan, and Smart
Grid Report

The Flexible Load Plan is focused on flexible load. It is not meant to replace any part of the IRP,
the forthcoming DSP, the Transportation Electrification Plan, or the Smart Grid Report. The
Flexible Load Plan attempts to show the relationship of flexible load and our flexible load resource
build activity in the context of present and planned activity. For example, while the Flexible Load
Plan addresses transportation electrification activity, it only addresses the portion that will have a
flexible load component, such as grid-enabled home electric vehicle chargers. This measure was
identified in our Demand Response Potential Study, found in PGE’s 2019 Integrated Resource
Plan. Though the Flexible Load Plan discusses these measures, it is not meant to replace the
requirements or the planned activity set out in the IRP or PGE Transportation Electrification Plan.
Furthermore, the Flexible Load Plan discusses distribution system and resource planning (DSP
and DRP, respectively) only to show how PGE envisions flexible load as an important element of
DSP modeling, planning processes, and practices. Discussion of DSP within the Flexible Load
Plan is not an attempt to influence or preempt an aspect of the Commission UM 2005 Distribution
System Planning proceeding. PGE recognizes DSP as a separate planning process.

Summary of Program Evolution from Demonstration, Pilot to Program

At the heart of the Flexible Load Plan is a review of our evolved measure development practices.
This process has a three-part structure: demonstrations, pilots, and programs. The process is
governed by a Product Lifecycle Management (PLM) stage-gated development process. The
structure leverages the Testbed to accelerate development in two significant aspects. First, it
utilizes the current investment and high levels of customer engagement to operate small
demonstration projects that will inform pilot development on matters of technology viability, energy
service values, and planning values. Second, this measure development framework leverages
the Testbed's accelerated grid state, where grid system operations and investments have been
made in synergy with DER development, customer engagement, and education. These unique

9
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characteristics of the Testbed allow PGE to identify and learn from a more advanced state of the

grid, thus informing broader grid development activities throughout the organization, including
measure development itself.

The following Figure is a synopsis of our measure development process. Further detail can be
found in Chapter 2 of this document.

Preliminary Product

Initial Catalogue Proceed?

Analysis

[ (Ctrl) - Hold, Revise, or

End

!I Concept Testing Bnef ! Demonstlraa;:;n [Pl =l & Pilot Project Brief Program Pre-Launch
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Demonstration Project

Concept Test Plan Plan

Pilot Project Plan Run Program

Concept Test Demonstration Project Pilot Project Evaluate Program

Concept Test Demeonstration

Evaluation EaliE T Pilot Evaluation

Concept Test Debrief Demonstration Debrief Pilot Debrief

Figure 1 — PGE’s Measure Development Process

Purposed Next Steps — Multiyear Operations Plan and Budget

Through this Flexible Load Plan, PGE requests that the Commission acknowledge our proposal
to move from the current measure by measure, pilot to program practice accompanied by
requests for deferred accounting and later ratemaking, to a more holistic portfolio development
process with multiyear plans, budgets, cost recovery, and regular reporting. The Flexible Load
Plan contemplates, if acknowledged, a follow-up filing in which PGE would communicate its
multiyear flexible load development plans, the associated multiyear budget, and cost recovery.
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Chapter 1 Introduction

Chapter Summary

Chapter 1 does not request any action from the Commission. Rather, it communicates the need
for a Flexible Load Plan, lays out a history of demand response, and the rationale for why PGE
has begun using the term, flexible load. Table 1 in this chapter ties flexible load to grid services,
as defined and outlined by the Commission in Docket UM 1751. (Chapter 4 of the Flexible Load
Plan reviews these UM 1751 storage use cases and applies them directly to flexible load.)
Chapter 1 also raises the concept of a virtual power plant, comprised of multiple flexible load
measures, which in aggregate, supply grid services visible to and dispatchable by PGE Power
Operations. Chapter 1 then gives a high-level review of planning practices, and finally reviews
measure activity, costs, cost effectiveness, and savings. Pilot and program detail can be found in
the Appendix of the Flexible Load Plan. Chapter 1 is meant to prepare the reader with necessary
information to make the most of the subsequent chapters.

1.1 Purpose of the Flexible Load Plan

The purpose of the Flexible Load Plan is to present a transparent and comprehensive report of
current activity that PGE is undertaking to meet our demand response targets set forth in PGE’s
Integrated Resource Plan (IRP). Additionally, the Flexible Load Plan is meant to communicate
and demonstrate PGE’s evolving vision of the DR resource such that a greater number of grid
services and hours of operation can be obtained. This folds the concept of demand response into
a broader category recognized nationally as load flexibility or flexible load. The more expansive
concept of flexible load allows for the aggregation of multiple types of behind-the-meter
technologies into “Virtual Power Plants.” These Virtual Power Plants will lend services to the
distribution grid below the substation and the bulk system, when possible, above the substation.
The Flexible Load Plan also documents PGE’s current practices, openly communicates
challenges and constraints, and articulates PGE’s understanding of the current limitations of
flexible load. The Flexible Load Plan offers a proposal for a new structure for the Public Utility
Commission of Oregon (OPUC or Commission) to consider regarding flexible load planning,
budgeting, cost recovery, and development.

The Flexible Load Plan also transparently communicates present cost effectiveness practices and
PGE’s envisioned activity to address the full valuation of flexible load. Flexible load is a new
resource to PGE, our customers, and our regulators; PGE is still exploring its capabilities and
their associated value. PGE continues to measure cost effectiveness according to the PUC’s
methodology in Docket UM 1708*. PGE is open to applying alternative cost effectiveness
frameworks, including the methodology proposed by Staff in Docket LC 73 and forthcoming

4 Commission Order 15-203, UM 1708, PGE Compliance Filing April 28, 2016, “A proposed Cost
Effectiveness Approach for Demand Response.”
11
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methodology from The National Efficiency Screening Project (NESP).® While there are merits and
drawbacks to each of these approaches, PGE hopes that by comparing these methodologies, we
can engage stakeholders in an open dialogue regarding cost effectiveness practices.

PGE views the connection to the customer as the most important and valuable connection the
company will make. To this end, PGE is seeking to meet customers’ needs through the
development of new energy solutions. As PGE wants to help customers manage their total energy
costs, flexible load programs can help customers lower their bills and better understand how their
actions can affect system costs and drive decarbonization. PGE plans and actively manages
customer price impacts, recognizing that increased costs affect our relationship with customers.

1.2 History of Demand Response

1.2.1 Early Program History:

Since the 1970s, DR programs have successfully managed load balance during times of grid
stress and high-power prices. Detroit Edison was the first utility to implement a load control
program in 19688. Similarly, Florida Power and Light deployed a measure with electric water
heaters in the 1980s and has since expanded the program to cover central heating and cooling,
as well as pool pumps.” This program remains one of the longest-running DR programs in the
country.

The first DR program in the Northwest was launched after the passage of the 1980 Northwest
Power Act (Power Act)8, with its emphasis on demand-side measures. Established in 1985, the
City of Milton-Freewater's program utilized timers to control water heater load®. In 2014, the
program was updated and expanded to include heating and air conditioning load as part of the
NW Smart Grid Demonstration Project'®. Additionally, large industrial customers' taking direct
service from the Bonneville Power Administration (BPA) were required to make 25% of their load
interruptible as a condition of service. During the 2001 Western Energy Crisis (Energy Crisis), this

5The National Efficiency Screening Project mission is to improve cost-effectiveness screening practices
for distributed energy resources. NESP is set to release a new cost effectiveness national standard
practice manual later this summer. https://nationalefficiencyscreening.org/wp-
content/uploads/2019/06/NSPM-for-DERs.pdf.

6 EPRI, The Demand-Side Management Information Directory, EPRI EM-4326, 1985.

" Residential On Call ™ Program. Available at: https://www.fpl.com/save/programs/on-call.html

8 Pacific Northwest Electric Power Planning and Conservation Action 16 USC Chapter 12H (1994 & Supp.
| 1995) Act of Dec. 5, 19080, 94 Stat. 2697.

¥ Milton-Freewater’s original demand response program used a radio energy management system to
send a radio signal to the units to cycle off connected loads, reducing energy when the peak demand
set-point was reached.

0 Of note, when the utility began to replace the old units with the newer models, many customers did not
know the units existed. This indicates that certain DR programs can operate without significant
disruption while creating efficiencies for utilities and customers. Bonneville Power Administration
“Milton-Freewater: A frontier for new technology.” September 5, 2014. Available at:
https://www.bpa.gov/news/newsroom/Pages/Milton-Freewater-A-frontier-for-new-technology.aspx

" These customers included aluminum smelter and pulp and paper. The aluminum smelters would rotate
which plants would provide the required demand reductions every two weeks.

12
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became the Demand Buy-Back program, and proved successful in lowering demand during times
of extreme stress and high prices. Pacific Gas and Electric (PG&E) ran a similar program from
2000-2014 for large customers'2.

In the 1990s, California utilities created a program called the Base Interruptible Program™. In
exchange for a reduced rate, the utility had the right to call on participants (large business
customers) to lower their demand by a specific, contracted amount during emergencies. The
program was rarely, if ever, called upon prior to the Energy Crisis, during which it provided over
1,200 MW of DR in the PG&E service territory and was instrumental to managing demand. More
recently, the program has been adapted to integrate with the California Independent System
Operator (CAISO) and is called upon when the CAISO is in emergency conditions™.

1.2.2 Post Energy Crisis Advancements

The success of DR in responding to the Energy Crisis led to a renewed national focus on
advancing DR as a resource. In the Energy Policy Act of 2005"® (EPACT '05) Congress required
a series of actions by the Federal Energy Regulatory Commission (FERC) with regards to DR
and encouraged states to look into the benefits of DR and Advanced Metering Infrastructure
(AMI). EPACT ’'05 offered states federal assistance for “technologies, techniques, and rate-
making methods related to advanced metering and communications and the use of these
technologies, techniques and methods in demand response programs'®”. Specifically, EPACT 05
required the FERC to provide technical assistance to the states, and to publish an annual report
on progress of the DR and advanced metering development'. The Demand Response and
Advanced Metering Assessment continues to be issued annually and catalogues national DR and
advanced metering activity, consumer access to DR programs, regulatory activities, ongoing
barriers to DR participation, and DR potential®.

In 2008, the FERC also issued the first in a series of rulemakings on DR, Order No. 719:
Wholesale Competition in Regions with Organized Electric Markets, which required that organized
markets (ISO/RTO) offer opportunities for DR resources to participate on a comparable basis with
generation and eliminated certain barriers to DR participation. In 2011, the FERC issued Order
No. 745: Demand Response Compensation in Organized Wholesale Energy Markets'®, which

'2 This program originated as E-16 Tariff in Advice No. 00-03, Effective 07/01/00, and was modified.

13 Pacific Gas and Electric. “Base Interruptible Program.” Available At: https://www.pge.com/en_US/large-
business/save-energy-and-money/energy-management-programs/demand-response-programs/base-
inerruptible/base-inerruptible.page

4 Pacific Gas and Electric. “Base Interruptible Program.” Available At: https://www.pge.com/en_US/large-
business/save-energy-and-money/energy-management-programs/demand-response-programs/base-
inerruptible/base-inerruptible.page

1542 USC 15801

616 USC 2642(a)(5)

716 USC 2642 (e) (1-3).

18 2007 -2019 Reports Available at https://www.ferc.gov/industries/electric/indus-act/demand-
response/dem-res-adv-metering.asp

9 Order No. 745 also challenged traditional notions of State vs. Federal jurisdiction and was soon
addressed by the U.S. Supreme Court in Federal Energy Regulatory Commission v. Electric Power
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required ISO/RTO markets to compensate DR resources at the full locational marginal price
(LMP).

In 2007, the OPUC responded to EPACT '05 when the Commission required that utility IRPs
include assessments of “all known resources,” including DR, to meet system planning and load
requirements?.

In 2016, the Oregon legislature passed Senate Bill 15472" (SB 1547) which established Energy
Efficiency (EE) and DR at the top of the loading order?? for Oregon utilities. In reference to DR,
Section 19 of SB 1547 states, “[d]Jemand response resources result in more efficient use of
existing resources and reduce the need for procuring new power generating resources, which, in
turn, reduces energy bills, protects the public health and safety and improves environmental
benefits”. SB 1547 also enables the OPUC to direct utilities to “plan for and pursue the acquisition
of cost-effective demand response resources”?>.

1.2.3 Definition of Demand Response

PGE uses the Northwest Power and Conservation Council’s (NWPCC) definition of DR as

a non-persistent intentional change in net electricity usage by end-use customers
from normal consumptive patterns in response to a request on behalf of, or by, a
power and/or distribution/transmission system operator. This change is driven by

Supply Association et al (EPSA). Justice Kagan issued the majority decision in the case noting that DR,
though a resource developed on the retail part of the electric system has direct effects on the wholesale
energy system, is a viable and important resource to control energy costs and the FERC does have the
authority to require its jurisdictional entities to create pathways for market entrance of DR.

20 UM 1331, Order Number 07-449, at p. 2 (November 2007) “all known resources for meeting the utility’s
load should be considered, including supply-side options which focus on the generation, purchase and
transmission of power . . . and demand-side options which focus on conservation and demand
response.”

21 Senate Bill 1547 78" Oregon Legislative Assembly (2016).

22 | oading Order sets a priority list for electricity sources. The concept of a “Loading Order” was first
introduced in The Northwest Power Act (Public Law 96-501) with creation of an obligation by BPA to
acquire all cost-effective conservation (EE) prior to purchasing any new resource. The Northwest Power
Act was nationally influential as it was the first instance that created a planning obligation to treat a
demand-side resource on par with a generation resource. Since the Northwest Power Act’s passage,
the treatment of EE on an equivalent basis with generation has become standard practice in utility
planning.

The Northwest Power Act also directly influenced the development of the Loading Order rulemakings in
California. In 2003 the California Energy Commission (CEC) issued a Staff Report entitled, 2003
Integrated Energy Policy Report, followed three years later by a similar report entitled Implementing
California’s Loading Order for Electricity Resources.?? Through these two documents, the CEC first
established the need to create a system loading order for resource and fuel diversity and then affirmed
that utilities have the obligation to first seek acquisitions of EE and DR before any other generating
resources. The loading order adopted by the Oregon Legislature in SB 1547 mirrors the language
adopted by the CEC.

23Senate Bill 1547 78" Oregon Legislative Assembly (2016), Section 19, Codified as ORS Chapter
757.054
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an agreement, potentially financial, or tariff between two or more participating
parties.

PGE interprets this definition broadly to include a series of grid services offered by the customers
to the utility or grid. DR is a category of services ranging from intra-hour services to behavior-
based reductions or shifts in energy demand. To create a better categorization of customer-sited
energy resources, PGE is looking to shift our language from DR to flexible load. PGE’s shift is not
new or novel; the industry as a whole has been evolving toward flexible load for several years.
Additionally, PGE’s working definition of flexible load is consistent with the NWPCC’s working
definition of DR as several different types of customer-sited technologies can offer the services
embedded within the NWPCC'’s definition. Further, the use of the term Flexible Load is in harmony
with Lawrence Berkley National Lab’s definition of Demand Flexibility - “the capability of
distributed energy resources DERs to adjust a building’s load profile across different
timescales”?. Here the authors, Tom Eckman and Lisa Schwartz, state that there are many
economic values of demand flexibility for utility systems. The value of a single “unit” (e.g., kW,
kWh) of grid service provided by demand flexibility is a function of the:

« Timing of the impact (temporal load profile)

* Location in the interconnected grid

* Grid services provided

» Expected service life (persistence) of the impact

» Avoided cost of the least-expensive resource alternative that provides comparable grid
service?®.

1.2.3.1 Making the Case for Flexible Load

Flexible load is a cornerstone of PGE’s commitment to decarbonization while maintaining
reliability and affordability. Because flexible load can provide a range of essential grid services, it
can help PGE meet the challenges of supporting a future where variable renewable resources
provide the bulk of the energy supply. Additionally, if designed with the customer in mind, flexible
load programs can address issues of equity and environmental justice.

In April of 2018 PGE issued Exploring Pathways to Deep Decarbonization for the Portland
General Electric Service Territory, our “Decarb Study?®”, which explored technology pathways to

24 Determining Utility System Value of Demand Flexibility from Grid-Interactive Efficient Buildings, April
202, SEEAction, Tom Eckman & Lisa Schwartz. Available at
https://emp.Ibl.gov/publications/determining-utility-system-value.

25 Determining Utility System Value of Demand Flexibility from Grid-Interactive Efficient Buildings, April
202, SEEAction, Tom Eckman & Lisa Schwartz. Available at
https://emp.Ibl.gov/publications/determining-utility-system-value.

26 Gabe Kwok and Ben Haley “Exploring Pathways to Deep Decarbonization for the Portland General
Electric Service Territory” Portland General Electric, April 24, 2018. Available at:
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achieving an 80% reduction in greenhouse gases (GHGs) across the economy in our service
area. The study focused on three bookend scenarios:

¢ a “High Electrification” pathway relying on electrifying space and water heating in buildings
and deploying bulk energy storage to balance high levels of renewable generation;

e a “Low Electrification” pathway including a variety of renewable fuels, electrolysis, and
power-gas facilities; and

e a “High Distributed Energy Resource” (DER) pathway, which is highly electrified and
distributed, with increased rooftop solar PV and distributed energy storage in buildings
and industry. Each of these pathways included high levels of battery electric vehicles
(EVs).

Electrification of passenger transportation is a critical component of decarbonization. Within each
of the three pathways, passenger vehicles are at least 90% electric by 2050%’. Charging off peak
and as when renewable generation is high or during the middle of the night, and actively managing
EV load can mitigate peak load impacts while ensuring that passengers complete all of their
intended trips.

Additionally, the Decarb Study found that by 2050, 90% of the generation mix must be carbon
free in order to meet the established emissions reduction target. The total quantity of electricity
produced must also be increased due to electrification of end-use demand such as heating,
cooling, water heating and transportation. However, balancing electricity supply and demand
becomes more challenging when variable renewable energy resources are the principal source
of electricity supply, as these variable renewable resources have a fuel source, such as wind or
solar irradiance, that cannot be stored or controlled.

The supply of energy must be balanced with the demand for energy in real time, down to the
second. Today, PGE relies largely on a mix of thermal and hydro resources to provide the grid
services that are needed to meet moment-to-moment changes in generation and load. This
balance becomes more challenging as more variable renewable resources are added to the
system. For example, the Decarb Study shows that renewable generation exceeds load in
approximately half of all hours in 2050. To help balance the system, the scenarios in the Decarb
Study included expansive customer participation in flexible load programs. Across all scenarios,
by 2050, 75% of light duty vehicles and water heaters as well as 50% of space heating and
conditioning and clothes washing and drying were assumed to be enrolled in a flexible load
program. One key finding of the Decarb Study was that customer adoption of technologies that

https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-
pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en.

27 Exploring Pathways to Deep Decarbonization for the Portland General Electric Service Territory, at p.6,
Portland General Electric, April 24, 2018. Available at
https://www.google.com/search?qg=Exploring+Pathways+to+Deep+Decarbonization+for+the+Portland+
General+ElectrictService+Territory&sourceid=ie7 &rls=com.microsoft:en-US:|E-
SearchBox&ie=&oe=&safe=strict&gws rd=ssl#
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were critical to decarbonization, including electric vehicles and heat pumps, also created new and
important opportunities for grid balancing via load flexibility. In fact, flexible load programs in the
High Electrification scenario grew to about 2,000 MW by 2050, helping to reduce the need for
new dispatchable generation resources. While the role of flexible load becomes especially critical
in the context of deep decarbonization, these programs can also bring value to customers today.
Chapter 4 describes each of the grid services that flexible load can provide and offers insight into
the value of providing these services.

PGE also believes that deployment of flexible load solutions can help address environmental
justice and equity challenges. Flexible load programs, by their nature, are accessible to all PGE
customers regardless of socioeconomic demographics. Yet, without intentional efforts to build
equity into our development and deployment of flexible load solutions, systemic energy inequities
will persist, including a high energy burden for low-income customers.

To better understand how PGE can design these programs to ensure equitable practices, we
have deployed personnel in the PGE Testbed who are tasked with studying and addressing equity
issues. Their work is providing invaluable insights that informs future program design, and leads
to the direct, meaningful, and measurable benefits that increase access to flexible load solutions
and lower the energy burden of our low-income customers.

1.1.1.1  Long Term Evolution of Program Strategy

PGE’s vision for flexible load is a high-value _

portfolio of grid services that support the Capacity

decarbonized, decentralized grid through co- Energy

optimization of generation and load. Flexible load Shed Economic DR
e

can move beyond providing peak capacity alone;
with automation of control systems, flexible load
has the potential to offer high value grid services.
Incorporating thoughtful program design and ) Time of Use
customer centric operations can minimize the Shift Some Behavior Programs
impact on customers providing these services.

Emergency DR

Distribution Deferral

Load Following

Shimmy Contingency Reserve

Frequency Response

Energy Efficiency

Shape

Some Behavior Programs

Figure 2 — PGFE’s Vision of Demand
Response Services
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Figure 3 — Evolution of Demand Response and Flexible Load Services

Figure 3 reflects the different planning and operational time horizons of DR and flexible loads, as
well as the types of grid services that flexible loads can provide. More detail on the function and
requirements of each service are available in section 4.4.1, Flexible Loads as a Grid Service.

Resources that “shape” load operate over years or seasons to reshape the overall load but are
not necessarily responsive to system events. These programs help address power costs by
reducing the amount of MW to be procured or built to meet peak electric demand. This category
includes EE and behavioral programs.

PGE’s program portfolio presently falls into the “shift” and “shed" categories. Generally, such
programs are called day-ahead and reduce energy demand for a set number of hours during
system peaks. These reductions are accomplished through either a shift in usage, as in our Flex
pilot, or through a load shed or shift, as in the Energy Partner program?®.

As technology improves and costs come down, PGE’s flexible load offerings are evolving
capabilities to provide grid services in real time as part of a dynamic portfolio capable of optimizing
benefits across capacity, energy, and flexibility products. Programs in this category are
responsive within minutes or seconds. Additionally, some “shimmy” services, such as frequency
response, may be called upon rarely, while other products, such as regulation and load following,
are called upon continuously for balancing service.

28 Within the PGE Smart Grid Testbed, PGE is also using the Peak Time Rebate program to test
renewable integration and carbon reduction messaging. These additional use cases offer PGE an
opportunity to study the impact of using this program more frequently. The results of these tests inform
the way that PGE incorporates flexible load resources into IRP planning and future operations.

18



SPhge K200t 280

PGE’s multifamily water heater pilot represents the most advanced form of flexible load. This pilot
uses intra-hour dispatch which should prove able to respond to both distribution and wholesale
grid needs by providing a flexible product to balance load and generation.

While PGE is excited about the opportunities for flexible load to provide a variety of grid services,
building a portfolio that is capable of providing response in all timeframes—Shape, Shift, Shed,
and Shimmy—will best enable PGE to co-optimize the flexible load resource to maximize the
value across all resources for PGE’s customers. This bundling across response times and
technologies will enable the creation of Virtual Power Plants.

This vision of flexible load is in harmony with recent Commission decisions to define various use
cases for demand side assets. For example, in UM 1751, HB 2193 Implementing an Energy
Storage Program, the Commission issued Order 17-118 whereby the Commission delineated a
series of energy services which a distribution-sited or demand side-sited resource — in this case
energy storage — could provide to the grid.
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Table 1 — Energy Storage Use Cases?®

Value

The energy storage system is dispatched during peak demand events to supply
energy and shave peak energy demand. The energy storage system reduces
the need for new peaking power plants.

Trading in the wholesale energy markets by buying energy during low-price
periods and selling it during high-price periods.

An energy storage operator responds to an area control error in order to provide
a corrective response to all or a segment portion of a control area.

Regulation of the power output of an energy storage system within a prescribed
area in response to changes in system frequency, tie line loading, or the relation
of these to each other, so as to maintain the scheduled system frequency and/or
established interchange with other areas within predetermined limits.

Spinning reserve represents capacity that is online and capable of synchronizing
to the grid within 10 minutes. Non-spin reserve is off-line generation capable of
being brought onto the grid and synchronized to it within 30 minutes.

Voltage support consists of providing reactive power onto the grid in order to
maintain a desired voltage level.

Black start service is the ability of a generating unit to start without an outside
electrical supply. Black start service is necessary to help ensure the reliable
restoration of the grid following a blackout.

Use of energy storage to store energy when the transmission system is
uncongested and provide relief during hours of high congestion.

Use of energy storage to reduce loading on a specific portion of the transmission
system, thus delaying the need to upgrade the transmission system to
accommodate load growth, regulate voltage, or avoid the purchase of additional
transmission rights from third-party transmission providers.

Use of energy storage to reduce loading on a specific portion of the distribution
system, thus delaying the need to upgrade the distribution system to
accommodate load growth or regulate voltage.

In electric power transmission and distribution, volt-ampere reactive (VAR) is a
unit used to measure reactive power of an AC electric power system. VAR
control manages the reactive power, usually attempting to get a power factor
near unity (1).

Outage mitigation refers to the use of energy storage to reduce or eliminate the
costs associated with power outages to utilities.

Use of energy storage to store energy when the distribution system is
uncongested and provide relief during hours of high congestion.

Power reliability refers to the use of energy storage to reduce or eliminate power
outages to utility customers.

Use of energy storage to reduce customer charges for electric energy specific
to the time (season, day of week, time-of-day) when the energy is purchased.

Use of energy storage to reduce the maximum power draw by electric load in
order to avoid peak demand charges.
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Flexible load, DR, and energy storage can all be viewed from an integrated perspective. These
services, outlined in Table 1, can be supplied by a host of different technologies with various
degrees of accuracy, timing, and duration. For example, a thermostat can be operated to reduce
peak load for a four-hour period but may also provide more frequent reductions over shorter
durations. A battery may be capable of supplying all of the above services for 4+ hours depending
on its chemistry, but a water heater may also be capable of supplying many of the same services
at a fraction of the cost.

1.2.3.2 Developing the Virtual Power Plant

PGE is building DR and flexible load with an end-state in mind whereby flexible loads act in
concert, aggregated at the substation level; this concept has been dubbed a “Virtual Power Plant”.
Virtual Power Plants are unique to the assets behind the substation; in other words, a Virtual
Power Plant’s operational profile is limited by the specific flexible load technologies that are
aggregated at each substation®’. A Virtual Power Plant operates to service energy needs below
the substation on the distribution system and energy needs above the substation on the bulk
energy system.

Advanced visualization and operation controls are needed to manage and operate a Virtual Power
Plant, as not all Virtual Power Plants can supply the same services in the same way. Additionally,
each Virtual Power Plant may have local distribution infrastructure constraints. Each Virtual Power
Plant must service distribution system operation requirements first and may therefore provide
different grid services. Additionally, a Virtual Power Plant may be able to provide different grid
services at different times. For example, a Virtual Power Plant that is primarily providing
distribution system deferral could also provide regulation reserves when the system is not
constrained.

In order to the manage Virtual Power Plant PGE is building an Advanced Distribution Automation
System (ADMS) as part of the integrated grid. The ADMS system includes an advanced
communication network to allow near real-time visualization of the health and operation of the
distribution network and to provide monitoring of the availability of local Virtual Power Plant
services.

As PGE builds more advanced DR and flexible load programs, it is essential that this work is done
in concert with the investments in ADMS to provide the communication capabilities and networks
necessary to use the resource for grid services and be able to visualize the resource either
individually or as part of a Virtual Power Plant. These communications are necessary for flexible
loads to provide the grid services that require dispatch and communications in real time.

2 Modified from Akhil et at.2015., Oregon Public Utility Commission UM 1751, Order 17-118, March
2017, page 17.

30 For example, one substation’s Virtual Power Plant may see a predominance of solar and battery
storage; another substation’s Virtual Power Plant may be primarily demand response.
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1.2.4 Device Data, Resource Development, and the Customer Experience

PGE is developing flexible load demonstrations, pilots and programs to empower our customers
to control their overall energy costs, reduce system costs, decarbonize and provide benefit to the
community while maintaining reliability. Our work in the Testbed is researching and testing
different ways to engage with our customers and to communicate the value of participating in
flexible load programs. PGE’s current DR activities are providing bill savings and participation
opportunities for all customers. These programs are first and foremost efforts to better meet our
customer needs. PGE is working to build a portfolio of flexible load programs which benefits all
customers and allows customers to engage with and participate in a decarbonized energy
platform.

PGE customers expect to have an excellent experience with flexible load programs; these positive
customer experiences create ongoing success for these programs. Additionally, customers
deserve to know and understand how participation in these programs drives meaningful change,
whether through reductions in cost, meeting decarbonization goals, or supporting their
community.

For PGE to have effective relationships with customers, PGE will need to reshape how customer
information and data is shared. PGE must also leverage technologies made by other
manufacturers whether a solar inverter, a water heater or a thermostat. These technologies will
help shape the customer experience, the resource, and grid operations. OEM terms and
conditions place limits on data access. Thus, access to data is increasingly more important to
PGE and to the expansion of flexible load program capabilities.

As explored further in Chapter 3, PGE would like to open a discussion with the Commission to
address data sharing.

1.3 Planning Practices

PGE has a long history of planning for DR programs within the IRP process. In the early 2000s,
PGE explored the potential for DR pilots, including direct load control (DLC) of space heating and
water heating, to contribute to meeting our capacity needs. Over time, PGE’s approach to
evaluating demand response and flexible load in the IRP has gained sophistication, largely by
leveraging outside expertise through a series of demand response potential studies. PGE first
conducted a third party DR potential study as a joint exercise with PacifiCorp in 2004 as a result
of OPUC Order No. 03-408%'. PGE subsequently contracted with Quantec, LLC to update the

31 Available at: https://app.nwcouncil.org/media/4502/dr_assessment.pdf.
22



https://app.nwcouncil.org/media/4502/dr_assessment.pdf

SPhge Kéott 239

study to inform the 2007 IRP3? and with Brattle to conduct potential studies to inform the 2009,
2013, and 2016 IRPs.333435

Demand response potential studies typically involve three steps:

1. Quantifying the technical potential, or the amount of the resource that is technically
possible, without consideration of cost or other market barriers. It considers all measures
or resource opportunities, the savings associated with each, and the number of
opportunities to implement or install each resource over a 20-year planning period.

2. Determining the achievable potential, which accounts for market barriers, as well as
technology and market maturity. Historically, EE planners in the Northwest have assumed
that market barriers limit achievable potential to no more than 85% of technical potential.
This maximum achievability assumption is based on the 1980s Hood River Conservation
Project funded by the Bonneville Power Administration®. In the context of DR and other
flexible load resources, this maximum achievability assumption would vary depending on
the type of resource being considered, as the market barriers to acquiring flexible load
resources may be more significant than those of EE*. Achievable potential® also
employs curves called ramp rates to quantify the amount of potential acquired in a given
year out of the total technical potential available. Ramp rates reflect program maturity,
technology maturity, market readiness, and program budgets.

3. Applying an economic screen, which determines the amount of potential that is cost
effective for PGE to pursue. The economic screen involves an estimation of costs and
benefits of each program and a cost effectiveness determination based on an agreed upon
cost effectiveness framework. Cost effectiveness is discussion in more detail in Chapter
4,

32 See Section 4.3 in PGE’s 2007 IRP, available at:
https://edocs.puc.state.or.us/efdocs/HAA/Ic43haa105740.pdf.

33 See Section 4.2 in PGE’s 2009 IRP, available at:
https://edocs.puc.state.or.us/efdocs/HAA/Ic48haa151359.pdf.

34 See Section 4.2 in PGE’s 2013 IRP, available at: https://www.portlandgeneral.com/-/media/public/our-
company/energy-strategy/documents/pge-2013-irp-report.pdf?la=en.

3% See Section 6.3 in PGE’s 2016 IRP, available at:
https://edocs.puc.state.or.us/efdocs/HAA/Ic66haa144338.pdf.

3¢ The Hood River Conservation Project was intended to test the upper limits of a utility retrofit program.
HRCP sought to install an extensive package of retrofit measures in all the electrically heated homes in
Hood River, Oregon. The results from the Hood River Conservation Project form the basis for the
energy efficiency planning in the Northwest and nationally today.

37 To date, there has been no similar study on DR or flexible load saturation potential.

38 Note that some potential assessments also consider program potential, but the same considerations
that define program potential can be considered as part of the determination of achievable potential.
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These steps are summarized in Figure 4

Technical Potential

Not
Technically Achievable Potential
Feasible Market and
Adoption
Barriers Not Cost Economic
Effective Potential

Figure 4 — Types of Flexible Load Potential*®

PGE’s approaches to incorporating the results of demand response potential evaluations into IRP
analyses and the IRP action plans have evolved over time. PGE incorporated a DR forecast into
the 2009 IRP based on the potential from the Brattle Study, with adjustments built on PGE’s
experience and the specific activities that the Company planned to undertake. PGE incorporated
DR forecasts into the 2013 IRP based on the findings in the Demand Response Potential Study
conducted by Brattle Group.*° The work was further informed PGE’s assessment of participation
in the Company’s curtailment tariff. In the 2016 IRP, PGE again improved on DR forecasting; PGE
developed a DR portfolio based on the DR potential study but adjusted the DR portfolio for
potential interactions between programs. This adjusted DR portfolio went into the preferred
portfolio and was ultimately reflected in the IRP Action Plan.

In the 2019 IRP, PGE leveraged the information from the DR Potential Evaluation from the 2016
IRP to inform a broader study of DERs. The 2019 IRP Navigant Distributed Energy Resources
Study applied customer propensity to adopt models across a wide range of DERS, including DR.
The study developed an internally consistent set of low, reference, and high DER adoption
scenarios that accounted for interactive effects between DERs, including DR programs.*' The
study resulted in three DER adoption scenarios (low, reference, and high), which flowed into
PGE’s IRP needs assessment and portfolio analysis and Action Plan. The study developed an
internally consistent set of low, reference, and high DER adoption scenarios that accounted for

3% Adapted from U.S. Environmental Protection Agency. Guide to Resource Planning with Energy
Efficiency. Figure 2-1, November 2007
40 PGE 2013 IRP Report, Section 4.2 Demand Response Potential Study, available at
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEw;jlpf-
wilXgAhUiHzQIHY1pDAIQFjAAegQIAhAC&url=https%3A%2F %2F www.portlandgeneral.com%2F-
%2F media%2F public%2Four-company%2Fenergy-strategy%2Fdocuments%2F pge-2013-irp-
report.pdf%3Fla%3Den&usg=A0vVaw1WtS_gz367mTEVdY70OXDjD
41 See Section 5.1.1 in PGE’s 2019 IRP, available at:
https://edocs.puc.state.or.us/efdocs/HAA/Ic73haa162516.pdf.
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interactive effects between DERs, including DR programs*?. The study resulted in three DER
adoption scenarios (low, reference, and high), which flowed into PGE’s IRP needs assessment
and portfolio analysis and IRP Action Plan.

The studies to support long term planning over the last five IRPs have helped PGE to develop a
more nuanced understanding of DR and to incorporate more rigorous treatment of DR over time.
The studies have also helped inform the design of new DR programs by leveraging those
consultants’ outside expertise and insights. While this work has been integral to PGE’s continued
progress on planning for and implementing DR programs, it has also created some challenges
that are worth considering as PGE contemplates alternative planning approaches:

e DR forecasts produced by these studies are exogenous to IRP modeling. This means that
PGE cannot readily test potential interactions between new resource additions and
alternative DR portfolios, potentially resulting in sub-optimized DR targets. This is a similar
challenge to the EE forecasts from the Energy Trust.

e The studies incorporate limited information from PGE’s actual deployment of DR
programs, and therefore may be influenced more by national trends than local
circumstances.

e The studies have limited transparency and ability to update input assumptions and
incorporate learnings due to outside experts’ use of proprietary models.

In the past, the insights provided by the outside studies have outweighed these drawbacks.
However, as the role of DR grows in PGE'’s portfolio, the relative impact of some of the
shortcomings of these exercises also grows. PGE discusses new potential approaches to
planning for flexible load within the IRP and DRP process in Chapter 2.

1.4 Program Information

1.4.1 Chapter Synopsis and Road Map

This Section is a high-level review of PGE’s current Flexible Load portfolio, including brief
descriptions of each activity. A ribbon at the top of each description shows total costs of the life
of the activity, size of the resource in megawatts, and the date of the next expected evaluation.

PGE includes these program descriptions to ground the reader in PGE’s current program
activities. In the remainder of this document, PGE refers back to these programs to provide
examples that illustrate how PGE is enacting the programmatic and product changes described
in Chapters 2-4. PGE also includes a more detailed write-up of each activity in Appendix 1 of this
filing. This Chapter does not contain a proposal for Commission action; rather this Chapter and
Appendix 1 serve as a demonstration of PGE’s continued commitment to open and transparent

42 See Section 5.1.1 in PGE’s 2019 IRP, available at:
https://edocs.puc.state.or.us/efdocs/HAA/Ic73haa162516.pdf.
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reporting, and a reference for the remainder of this document. Readers who are familiar with
PGE’s programs may wish to jump to Chapter 2.

The collection of PGE’s flexible load program work is an impressive advancement in PGE’s
programs and capabilities since the initial ramp-up to meet the 2016 IRP DR goals. Each of these
activities targets a unique space within the flexible load resource ecosystem. Multifamily water
heater is proving the use case for a fast-acting, flexible load resource. Water heaters are
ubiquitous in electric homes and are capable of providing year-round grid services multiple times
a day while minimizing customer impact. The Flex pilot is proving DR and the benefits of customer
participation without requiring capital investment by the customer. The Flex pilot will demonstrate
a variety of participant values to our customers. These customer value propositions are being
explored in the PGE Smart Grid Testbed (Testbed).

1.4.2 Non-Residential Demand Response Energy Partner Program

Total Costs Megawatts Procured Next Evaluation

$9.8M (Jun 2017 to EOY 2020) 21.8 MW Q2-2021

1.4.2.1 Program Description

PGE established Energy Partner as a non-residential DR program designed to reduce peak
demand requirements during specific time windows in the winter and summer seasons. The
primary source of this reduced demand (load) is from large customers, with an option for small
and medium customers to participate as well. The Energy Partner Program provides firm capacity
and may evolve to provide intra-hour grid services to support reliability and renewables
integration. The 2018 target was 14MW of DR, increasing to 20MW for 2019, and ultimately
reaching 27MW by January 1, 2021.

PGE launched its non-residential DR pilot in December 2017 and directly administered the pilot
with support from:

e CLEAResult for program implementation; and
o Enbala for technology integration via their Virtual Power Plant software platform.

In 2017, PGE found that the selected third-party administrator was falling short of load goals and
began taking a more active management role in the prior “turnkey” DR program. PGE’s active
management proved beneficial for multiple reasons. First, it provided PGE the flexibility to develop
a variety of product offerings and to adjust the offerings as necessary in the future. A second
reason for PGE to work directly with customers is portfolio resiliency. With the loss of the third-
party demand response provider in 2017, PGE had to execute new contracts and deploy new
technology to current participants which presented customer retention risk. Directly administering
the program should avoid such operational risks. PGE’s administration of the program also allows
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for better bundling and/or cross-marketing of the program with other offerings such as EE,
renewables, storage, and dispatchable standby generation.

As Energy Partner matures, it may evolve from solely a capacity resource to other use cases such
as load following and renewable firming. Including business DR provides an opportunity to
accelerate learnings, as well as test and optimize new use cases.

1.4.3 Multifamily Water Heater Pilot

Total Megawatts Next

Costs ‘ Procured ‘ Evaluation
$4.1M 3.4MW Summer 2020-21
(cumulative through EOY 2019) (due in March 2022)

1.4.3.1 Program description

The Multifamily Water Heater pilot aims to enable and operate electric water heaters for demand
flexibility. This program provides capacity as well as intra-hour energy and lays the foundation for
PGE’s DR programs to offer intra-hour grid services to support reliability and renewables
integration. The approach is relatively novel as it capitalizes on the density of electric water
heaters found in multifamily dwellings. This density is necessary for several reasons:

1. Broadly-distributed assets are more expensive per unit installation, whereas
concentrations of units allow PGE to enable water heaters for a fraction of the cost;

2. Many multifamily units install the water heater within the living space using electric
resistance water heaters. Installation of heat pump water heaters is not a common
practice. This niche allows PGE to test advanced use cases from electric resistance water
heaters without affecting the Energy Trust's and the Northwest Energy Efficiency
Alliance’s (NEEA) efforts to promote adoption of more efficient heat pump water heaters;

3. Installing a concentration of these units in multifamily buildings provides PGE an
opportunity to accelerate working with water heaters as a flexible load resource compared
to current deployments of DR enabled heat pump water heaters.

Water heaters provide a cost-effective approach to supplying grid services. PGE developed the
Multifamily Water Heater Program to learn about the connectivity and controllability of a flexible
load resource from a highly dynamic, ubiquitous appliance. PGE’s learnings from this pilot will
also help inform our approach to single family water heaters.
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1.4.4 Smart Thermostat Pilot

Total Megawatts Next

Costs Procured Evaluation

$5.5M (Cumulative through 13.7MW Summer 2020 (due July 2021)
EQY 2019)

1.4.4.1 Pilot Description

The Direct Load Control Smart Thermostat Pilot aims to enroll and operate connected residential
thermostats to control electric heating and cooling load. This program provides firm capacity; PGE
is working with the Energy Trust to explore how thermostats and other efficacy measures can be
paired to provide longer duration energy optimization. To participate in the program, PGE
customers must have a qualifying heating, ventilation, or air conditioning (HVAC) system (ducted
heat pump, electric forced-air furnace, or central air conditioner). The pillars of the pilot rest on
two delivery channels:

1. Bring Your Own Thermostat. Customers may enroll online in PGE’s DR program by
purchasing a new qualifying thermostat, or using an existing qualifying thermostat
attached to a qualifying HVAC system. Customers receive a $25 enrollment incentive
and $25 for each DR season that they participate in (defined as 50% of the DR hours
called within a season). Customers are permitted to opt-out of any or all events.

2. Residential Thermostat Direct Installation. Customers with a qualifying HVAC-
system can participate by having a qualified thermostat, installed, provisioned, and
enrolled into PGE’s DR platform by a PGE contractor. This channel provides a no cost
thermostat for customers with ducted heat pumps or electric forced air furnaces due
to the high DR capacity value. Customers with central air conditioners are charged an
incremental cost of $50. Customers from this channel are excluded from receiving
PGE enrollment or seasonal participation incentives.

1.4.5 Flex 2.0 - Peak Time Rebate and Time of Use

Total Megawatts Procured Next
Costs Evaluation
$3.9M (Cumulative EQY 2019) 6.9MW Estimated August 2022

1.4.5.1 Program Description

This pilot provides energy optimization by alerting residential customers to shift use out of high
demand periods and deliver peak reduction.
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In 2016, PGE launched a two-year Residential Pricing Pilot (Flex 1.0) in which a combination of
12 opt-in and opt-out Time of Use (TOU), Peak Time Rebate (PTR), and Behavioral DR (BDR)
scenarios were tested. Approximately 14,000 customers were enrolled in control or treatment
groups and provided valuable insights into customer response to, and expectations of, programs
of this nature. In June 2018, Cadmus completed an independent evaluation of the Flex 1.0 pilot
and confirmed that PGE can cost-effectively obtain demand savings through pricing and behavior-
based DR programs and offered specific recommendations on those scenarios that delivered both
the highest value and levels of customer satisfaction.

Based on those findings, PGE worked with OPUC staff and stakeholders to develop the Flex 2.0
“Residential Pricing Pilot”. The first step for implementing Flex 2.0 was launch of a PTR program
in April 2019. The vast majority of PGE’s residential customer base is eligible to participate in this
voluntary program, and 77,000 residential customers enrolled in the pilot on an opt-in basis by
the end of 2019, exceeding our Year 1 enroliment goal by 40 percent.

The PTR pilot provides educational energy saving tips and rewards customers for shifting their
energy usage during 3-4 hour “event” periods. Customers are notified a day ahead of the event
via text and/or e-mail (based on their preference). After the event, they are notified of the result
of their specific effort and, if applicable, their earned incentive. There is no “penalty” should a
customer use more than expected energy during an event, making PTR a no-risk, “win-only”
program for our customers.

PGE is working with OPUC Staff on the design of a new TOU rate and plans to submit a revised
Schedule 7 tariff to include the new pricing structure in Q2/Q3 2020. The TOU pricing plan could
be combined with PTR to enhance year-round savings and provide daily load shift value to PGE.

1.4.6 Residential Battery Energy Storage Pilot

Total Megawatts Next
Costs Procured Evaluation
160kW

$66K Est. June 2021

1.4.6.1 Program description

Behind the meter batteries are considered flexible load as they will adjust customer load and are
expected to provide a host of valuable grid services. In the Single-Family Battery Pilot*3, a fleet
of batteries will act in aggregate to provide grid services; individually they will provide customer
services. The Battery Pilot will provide capacity, grid services, and home energy back-up for the
customer. While PGE has established the value of some grid services through modeling, this pilot
will confirm this value through operational demonstration and establish values for other services
that are difficult to model. The pilot intends to aggregate 525 residential batteries totaling 2-4MW

43 These batteries are cited on the customer side of the meter and are thus included in the definition of
“flexible load” while other utility-scale pilots do not meet this definition.
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in size and 6-8MWh in duration. Each battery will provide between 3-6kW of power output and
12-16kWh of energy storage.

In April 2020, PGE submitted a proposal** to the Commission to leverage battery energy storage
systems installed on residential customer homes. These battery systems will be located behind
the utility electric meter and serve as a dispatchable resource providing a range of grid services.

44 PGE filed Advice No. 20-08, Schedule 14 Residential Battery Energy Storage Pilot, on April 21, 2020,
with a requested effective date of August 1, 2020.
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Chapter 2 Planning, Goal Setting, Regulatory Treatment

Chapter Summary

Chapter 2 of the Flexible Load Plan requests action from the Commission regarding PGE’s
proposal to move to multiyear planning and budgeting. The proposal includes regular quarterly
engagement and updates with Commission Staff, as well as regular report submittals to the
Commission regarding progress, spending, and savings. This is a change in practice from current
single measure development and cost recovery to portfolio-level planning and cost recovery.
PGE’s proposal is informed by best practices undertaken in the Northwest around energy
efficiency planning, funding, and acquisition. The proposal is meant to give the Commission, Staff,
and stakeholders an extraordinary amount of transparency and collaboration regarding PGE’s
work to develop flexible load.

Chapter 2 also discusses PGE’s evolved planning and measure development practices. Within
this Chapter, PGE shares how we conduct measure development and strategic market
engagement. PGE calls this process Product Lifecycle Management (PLM). It is a stage-gated
process that judges a product’s market readiness. The PLM process is informed by practices from
the private market and is similar to the process used by the Northwest Energy Efficiency Alliance
(NEEA). PGE requests understanding from the Commission and stakeholders as to why we have
created an evolutionary type of measure development which starts at demonstration, before
moving to pilot, and finally program.

PGE efforts to develop flexible load are leading the region, but we do not have the benefit of
regional co-development, as granted to energy efficiency. Therefore, PGE will need to identify
planning values and validate technologies through small demonstration work, much of which will
leverage the PGE Testbed. Such activities and investments in energy efficiency are generally
shared by the region. PGE has designed this measure development structure to accelerate
measure development while controlling costs. Whereas in the past, PGE’s single measure
planning, funding and pilot-to-program scaling work has been, to an extent, siloed, the structure
shared in this chapter should addresses cost, cost effectiveness, and program scaling issues that
PGE is currently managing within our present program offerings.

Lastly, Chapter 2 gives the reader insight into our customer outreach and diversity, equity, and
inclusion (DEI) practices and how they will inform measure development. Chapter 2 also attempts
to connect our DRP, Smart Grid and IRP work to the activity outlined in the Flexible Load Plan.
The inclusion of this discussion is not meant to displace or replace the need or requirements of
the other individual reports, nor is it meant to influence the activity in UM 2005. We provide this
discussion only in attempt to make connections for the reader and our stakeholders.
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2.1 Chapter Synopsis and Road Map

This chapter is the focal point of the Flexible Load Plan, as it sets forth PGE’s proposal to move
to portfolio level planning and budgeting. It also proposes a shift in regulatory practice to align
with Demand Side Management (DSM) best practices seen throughout the Northwest and the
nation.

PGE proposes to move to a multiyear planning and budgeting framework to align with the targets
established through our resource planning process. PGE also proposes to provide annual
updates to the proposed multiyear plan which details program implementation and operation.
Further PGE would provide bi-annual budget updates for the first two years after which PGE
would shift to annual budget updates. This proposed framework allows PGE to plan over a period
of years with a known budget that can be used across a portfolio of activity. Cost effectiveness
will be measured and reported at both the measure and portfolio basis. This proposal is similar to
the practices of other regional utilities operating DSM and the planning framework employed by
the Energy Trust and NEEA.

Additionally, this chapter communicates PGE’s movement to a new product lifecycle framework,
an internal process known as Product Lifecycle Management. This process is intended to ensure
cross functional input and program development, among other things. Additionally, PGE
communicates a shift in our strategic program development within the new construction market
(to leverage delivery savings) and the retrofit market (by offering a bundled approach to all DSM
and flexible load offerings, including close coordination with EE delivery). Lastly, this chapter
reviews our IRP treatment of Flexible Load and discusses how Flexible Load will be incorporated
into distribution system planning. This chapter also communicates PGE’s commitment to reporting
to the Commission, Commission Staff and stakeholders.

2.1.1 Introduction

As noted in the introduction, the Pacific Northwest has been investing in energy efficiency since
1980. Forty years of investment has allowed the region’s utilities to establish best practices for
development, procurement, modeling and reporting; these practices are emulated across the
country. PGE’s review of Northwest DSM practices informs the proposal below. This review
indicates that PGE should adopt multiyear planning, coupled with multiyear budgeting and
portfolio acquisition as a best practice to achieve both sustained programmatic success and cost
effectiveness. These practices should be coupled with yearly updates and regular reporting to the
Commission and stakeholders to provide transparency and accountability.

2.2 Practice Change Framework

PGE’s Flexible Load Plan is a demonstration of PGE’s commitment to a new type of resource
development and new procurement practices with the goal of building advanced flexible load
programs through a customer centric partnership. The Flexible Load Plan also demonstrates
PGE’s embrace of new approaches to strategic planning, project/product/program design,
organizational structure, stakeholder engagement, and cross-utility collaboration.
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PGE, with guidance from the OPUC, is pursuing innovative, customer-focused programs using
flexible load technologies embedded in the distribution grid. These technologies present novel
challenges to all parties. Decarbonization of Oregon’s economy is a goal embraced by PGE, our
customers, the OPUC, and the State of Oregon. Achieving this goal requires PGE to innovate
and deliver measurable customer value and benefits. An effective demonstration-to-pilot-to-
program lifecycle is critical to accomplishing our collective decarbonization and flexible load
resource development goals.

PGE instituted a framework which utilizes five essential pathways to flexible load resource
development*. Table 2, is a representation of these five essential pathways:

Table 2 - Five Essential Pathways to Innovation and DSM Resource Development

:* Implement a long-term strategy for program development, cost
-.j Strategic Planning control, transparency and collaboration

o A I Desigh demonstrations and pilots to maximize learning and prepare
Designing to Scale II for full scale deployment

Create leadership support and accountability, dedicated resources and
cross functional collaboration within the utility for effective program
development

]
Organization

Stakeholder Collaborate effectives across industry stakeholders to design and
Engagement - execute meaningful projects

Cross-Industry Share best practices and lessons among utilities to accelerate effective
Collaboration demonstration, pilot to program evolution

45 Note: this section focuses on program development; program operations and evaluation are covered
separately in detailed program write-ups in the appendix to this document.
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2.2.1 Strategic Planning

Over the last four years, PGE has emerged as a national leader in developing the flexible load
resource. PGE’s leadership in this space is primarily due to the top-down alignment of flexible
load with the Company’s corporate strategy to decarbonize, electrify, and perform. Flexible load
resources are significant to PGE’s future and our ability to deliver a clean energy future to our
customers and community. Therefore, it is essential to have a long-term strategic plan for product
and program development that ties the Company’s three strategic imperatives to flexible load
products and programs.

DECARBONIZE ELECTRIFY PERFORM

Figure 5 — PGE's Long-Term Imperatives for a Clean Energy Future

2.2.1.1 Decarbonize

PGE, in partnership with our customers and community, has chosen climate action. Increasingly,
our customers want their energy choices to be cleaner than ever. To that end, in 2018, more than
90 percent of PGE’s energy supply is generated right here in the Pacific Northwest. PGE is
committed to reducing our greenhouse gas emissions by more than 80%. PGE recently
announced a renewable energy facility, Wheatridge, that is the first-of-its-kind in North America,
combining wind and solar energy with battery storage at scale. Additionally, PGE has emerged
as a leader in developing flexible load resources, as exemplified by our pioneering work on the
Smart Grid Testbed. The Testbed is implementing simple customer solutions, devices, and
behavioral changes to reduce the carbon in PGE’s system and reduce investments in large
generation resources.

2.2.1.2 Electrify

Approximately 35% of Oregon’s end use demand for energy is currently served by electricity; the
rest is served by served by direct combustion of natural gas and petroleum.*® To help our
customers meet their goals of driving decarbonization of the entire economy, PGE will lead the
way through beneficial electrification pilots and programs that impact end uses like transportation
— powering society with energy that we make cleaner every day. In doing so, PGE will capture

46 Oregon Department of Energy. 2018 Biennial Energy Report. Available At:
https://www.oregon.gov/energy/Data-and-Reports/Documents/2018-Biennial-Energy-Report.PDF
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the benefits of new technology, leading to an increasingly flexible and reliable grid and the
connectivity and controllability needed for a Virtual Power Plant.

2.2.1.3 Perform

PGE is at its best when we deliver what customers want, namely affordable, reliable, cleaner
energy choices. This is particularly critical as society undergoes a clean energy transformation.
PGE seeks to serve and provide equitable access to all customers, not just the most profitable.
PGE knows that the heart of business is keeping the power on safely, reliably, and affordably. To
keep the grid running smoothly, PGE must continue to increase efficiency. PGE also seeks to
deliver exceptional customer experiences, which includes empowering and enabling our
customers to control their total energy costs by providing them new platforms to extract benefits
from our service. Flexible load programs allow PGE to perform to our customers’ expectation and
standards.

2.2.2 Designing to Scale

PGE is implementing a new framework for program development. The first stage of this process
focuses on smaller scale demonstrations of technology, product, and approach. Successful
demonstrations continue on to a pilot stage, with controls to appropriately manage the progression
to scale and to achieving cost effectiveness. The objective is to produce a long term, cost effective
program with stability of approach, customer experience, and predictable costs and performance.

2.2.3 Organization

In the past two years PGE hired new leaders, new talent, and reorganized our customer programs,
services, and support groups to overcome organizational silos and competing priorities. These
groups are accountable to senior leaders through yearly accountability goals and scorecards
which assess performance of the individual, team, and management. For example, the
performance of the Smart Grid Testbed affects the assessment of the Team’s most senior leader
- the Vice President of Grid Architecture, Integration, and System Operations, Larry Bekkedahl.
Additionally, PGE has created a Product Life Cycle Management process to engage business
units across the utility in the design, execution, evaluation, and scaling of our flexible load projects.

2.2.4 Stakeholder Engagement

Stakeholder engagement and support is essential for meeting the aggressive, innovative goals
that PGE and the OPUC have adopted for flexible load deployment. To ensure meaningful and
beneficial stakeholder engagement in the development of flexible load resources, PGE designed
its Product Lifecyle Management process to assess the necessary level of engagement for each
of phase of the lifecycle. Varying levels of stakeholder engagement will exist for the ideation,
design, implementation, and evaluation of resources. PGE'’s stakeholder engagement activities
are described in more detail in Section 3.6, below.
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2.2.5 Cross Industry Collaboration

As noted above, industry collaboration is key to the Company successfully delivering flexible load
resources that will ultimately culminate in a Virtual Power Plant. PGE has been working to
establish coordination with the Energy Trust through the Smart Grid Testbed advisory groups and
regular monthly coordination meetings with the project team. Additionally, PGE has recently
opened a conversation with PacifiCorp about co-development of demonstration and pilot projects
that may offer enhanced customer experience and cost saving opportunities. PGE has also
engaged with the Northwest Energy Coalition (NWEC) and NEEA about sharing lessons learned
from our work and furthering regional collaboration. Lastly, PGE has been sharing our work with
the region through various regional forums such as the NWPCC’s Demand Response Advisory
Council and GridFWD and nationally through the Electric Power Research Institute (EPRI) and
the Peak Load Management Alliance (PLMA).

2.3 From Demonstration, to Pilot, to Program Lifecycle
[s)esllgnlng 1 /'I Design demonstrations and pilots to maximize learning and prepare
cale al for full scale deployment

Much of PGE’s flexible load resource was developed as DR or pilot activity. The arc of this
development was circumstantial. In the lead up to PGE’s 2016 IRP, the company had less than
15MW of DR procured through a single large commercial and industrial program. In the 2016 IRP,
PGE identified 77MW/69MW of Winter/Summer DR potential capacity available on its system. As
part of Order 17-386, the Commission adopted the identified DR potential as PGE’s goal for 2021.
When reviewing PGE’s proposed 2016 IRP DR goals, Staff noted its concern that PGE was “stuck
in a pilot cycle.”

In the same docket, the Commission issued a white paper on the concept of a DR Testbed as a
tool for accelerating the demonstration to program lifecycle as part of an acknowledgement that
the acquisition of 77MW/69MW by end of year 2020 was a necessary but challenging task.*8. In
turn, PGE pursued the rapid development of a DR resource with the understanding that these
efforts were novel and thus required the regulatory latitude that comes from conducting pilot
activity. While the initial build of PGE DR activity would not be cost effective, PGE has an

47 LC 66, Staff's Final Comments, Page 22, May 12, 2017

48 |_C 66, Staff's Final Comments, Appendix A Demand Response Testbed Overview. “The fundamental
purpose of the DR Testbed is to test a number of hypotheses and critical assumptions about the
potential of DR in the Northwest that are difficult or impossible to obtain during the initial rollout of
PGE'’s proposed DR programs. Without such a concerted effort, and in light of the Brattle study results
(imperfect as they are) and the recent information from the NWPCC about the value of DR to the
region, the prudence of PGE selecting lower acquisition targets without answering fundamental
questions about actual DR resource potential in its service territory would be in question.
Time is also of the essence in order to address the potential gap identified in 2021. PGE cannot wait to
begin deployment of its proposed DR programs, so Staff is interested in near term actions that are
consistent with the larger long-term strategy and goals.”
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obligation to demonstrate a pathway to cost effectiveness. Details on PGE’s pathway to cost
effectiveness are in Chapter 3.

In pursuit of the 2016 IRP DR goals, PGE launched a series of development acceleration
activities, including business practice changes, team augmentation, technical assistance, IT
development, customer bill coordination, evaluation activity, market studies, and customer insight
studies.*® Past challenges with PGE’'s DR programs have been incorporated as learning
opportunities that inform PGE’s current demonstration-pilot-program approach for building
innovative grid services products. Moreover, these learnings will influence our efforts to meet our
2021 DR capacity goals.

Compared to many other utilities across the country who do conduct demand response program
PGE lacks a strong, well-established, large commercial and industrial customer base. Many of
the large industrial and commercial customers in PGE’s service territory have chosen to take
service from Electricity Service Suppliers. Thus PGE, unlike other utilities nationally, needs to
procure most of its DR from residential and small commercial customers. Sourcing DR from
residential and small commercial customers requires certain program adaptations. Before
program launch, PGE must invest in educating a broader customer base. Program offerings must
be simple, acceptable, stable, and convenient.

To date, PGE has built its DR pilots independent of one another. The Company has relied on prior
demonstrations and pilot activities, as well as national meta-study information, to build cost
estimates for DR resources. This approach has led to individual product forecasting and multiple
deferral filings, instead of portfolio level forecasting and cost recovery planning. More explicitly,
because of this approach, each pilot or offering has its own budget, IT solution, personnel,
evaluation process, tariff, and cost-effectiveness analysis. Thus, PGE’s attempts to build DR
resources have met a series of consequential and interrelated financial challenges, discussed
later in this chapter, Chapter 3 and Appendix 1. PGE’s 2016-2021 demand response resource
development cycle has informed us that financial planning at the portfolio level is necessary to
increase strategic alignment and cost savings.

Over the span of four short years (2016-2020), PGE has learned key lessons regarding the pace
at which to scale a flexible load resource. These lessons are reflected in the demonstration-pilot-
program process detailed in this chapter. They also inform program improvements that are
enabling PGE to meet our 2016 IRP DR goals, as well as future flexible load goals.

PGE has begun moving to a portfolio level view for pilots and products. A portfolio view allows us
to capture the financial value associated with a group of pilots or products, similar to practices
employed by EE providers. This approach appropriately aligns portfolio goals with our overall
business strategy and provides opportunities for PGE to be nimble by integrating ongoing
improvements and shifting investments to the strategies that prove effective.

4 PGE conducted a series of customer surveys to identify customer awareness, understanding and
wiliness to participate in utility guided programs.
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PGE has developed a resource build with an evolutionary concept and framework, moving
through the demonstration-pilot-program process. PGE first accelerated efforts to meet our 2016
IRP DR goals by developing resources as pilots®. In this filing, PGE proposes a three-step
evolutionary process:

1.

Demonstration stage — Demonstrations are initial, small-scale efforts designed
to prove the viability of a technology, hypothesis, or idea; or to answer discrete
technical and/or customer-related questions. Demonstrations may involve either
the exploration of novel technologies or ideas or the application of existing
technologies. Demonstrations enable PGE to manage the risks of new ideas and
identify any key problems or issues before committing substantial resources
resource and time Within the Smart Grid Testbed, PGE is conducting numerous
demonstrations to explore the capabilities of new products and practices, and
identifying if, when, and how these products and practices can be integrated into
PGE operations.

Pilot stage — Pilots are limited-scale efforts designed to validate the business case
and manage the implementation risks associated with successful demonstrations
or other projects that have attained a certain level of readiness as defined by PGE’s
Product Lifecycle Management process. Pilots test the implementation, customer
engagement, and marketing approach, test customer satisfaction and acceptance,
provide final validation of the business case, and demonstrate cost effectiveness
or identify a pathway to cost effectiveness. Pilots help PGE, the Commission, and
stakeholders assess whether an offering is ready to become a program, where it
becomes a permanent part of PGE operations. Many of PGE’s current activities,
such as Peak Time Rebates and Smart Thermostats, are in pilot phase.

Pilots are a way to test a new idea believed to provide potential benefits to
ratepayers in a manner that minimizes risk. If the pilot is successful, it can be
rolled out for wider adoption and incorporated into base rates. If the pilot is
unsuccessful, it can be discontinued or redesigned. Pilots, as covered in this
document, include projects such as research studies, product demonstrations,
“field tests”. A pilot is not a required step before adopting a service or practice.

This process does not cover research activities paid for through existing R&D
budgets. R&D budgets, O&M budgets, and other such sources that are
determined as part of base rates can be utilized to fund research projects, initial
market research, tests, or “demonstrations.”

Pilots are intended to test an idea that has the potential, if supported by learnings
from the pilot, to be widely rolled out to customers. Pilots demonstrating stability

50 PGE launched a series of pilots, including a multifamily water heater pilot, a smart thermostat pilot in
coordination with Energy Trust, a unique redesigned commercial and industrial customer offer through
Energy Partner, a peak time rebate customer offering and a first-of-its-kind Testbed.
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and certainty of concept or practice can move to the program stage. During the
pilot stage, the core concept is tested and a strategy for implementation is
developed. If appropriate, a transition plan for rollout should be developed.

3. Program stage — Programs are the last evolutionary step wherein an activity is
cost effective, performance is stable and reliable, and the budgets are forecastable
within an acceptable tolerance. Programs should deliver a product or service at
scale. Since a program is a sustained and discrete offering, the program should
have well-defined scope. Similar to pilots, but to a lesser degree, programs can
also have such restrictions or parameters as the number of subscribers, the total
spend, and requirements to avoid shifting costs. The key feature that distinguishes
a program from other activities is its ongoing nature. Staff has reiterated that this
guidance addresses new and emerging programs, and does not apply to well-
established, existing practices.

Figure 6 shows PGE’s program evolution process. The size of the activity grows as the maturity
of the product, program, or service moves through the evolution. PGE is moving each of our initial
2016 IRP DR resource build activities through this process in pursuit of each becoming a mature
program offering. Later in this chapter, PGE details the recommended pilot-to-program criteria.
Each program write-up within A.2 applies the pilot-to-program criteria so the Commission and
stakeholders can assess the activities which PGE recommends as necessary to move our 2016
IRP DR resource activity into a stable, long-term, and cost effective program.
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Learnings from demonstrations and pilots must inform the decision whether to deploy a product
or service at scale. PGE’s Product Lifecyle Management (PLM) process is the funnel through
which potential ideas and products must travel on the way to program status. PLM provides the
key questions to answer, the deliverables, the decision-making criteria, timelines for evaluation,
and other protocols necessary to manage the rollout of a full-scale offering. By creating a funnel
that enables PGE to test more ideas, products, and technology, promising projects are able to
mature and reach full-scale deployment, while poor concepts are discarded early with less
wasted effort and resources. This deliberate process for product advancement allows PGE to
create compelling and cost-effective solutions for customers that align with our goals of serving
load, reducing carbon, and maintaining reliability.

INCREASING MATURITY, INCREASING SCALE

OBJECTIVES OBJECTIVES OBIECTIVES
* Test & validate viability/ * Test business models * Implementation of proven
feasibility of an idea, » Test logistics (system, solution or offering
technology or solution processes, communication)
* Test and prove customer » Test customer adoption, CHARACTERISTICS
interest characteristics experience & satisfaction * Full-scale deployment

* Test cost effectiveness * Phased implementation for
CHARACTERISTICS with clear metrics for validation
* Small scale CHARACTERISTICS and improvements
* Some chance of scaling to * Medium to large scale * Multi-year program budget
Program * High chance of scaling * Planned evaluation
* Controlled Budget program
* Robust learning » Benefits realization plan

* Guide for implementation * Refine implementation

Figure 7 — Evolution Path in the Demonstration-to-Pilot-to-Program Lifecycle

Figure 6 shows that as products move through the pipeline, the probability that they will scale into
full market deployment increases. Products with little chance for scaling should fall out of the
pipeline quickly. Products that do not advance in the pipeline are not failures; rather they are
opportunities to capture and incorporate lessons learned to inform future efforts.

2.4 Proposed Approach to Pilot to Program

For a flexible load resource to reach maturity, it must be aligned with, and integrated into, PGE’s
real time operations. While current Commission Orders require that PGE dispatch DR pilots from
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the Program Management department in order to meet learning and utilization objectives®’, PGE
is working to assure that each DR resource developed as part of the 2016 IRP DR build can be
aligned with our grid operations and has a path to dispatch integration. PGE’s Program
Management is working closely with Power Operations and the Balancing Authority to identify
how best to integrate flexible load activities into real time operations so the resource can be
utilized as any other resource in PGE’s supply stack.

Unlike traditional generation resources, flexible load resources are customer-based, with
operating parameters that are still being defined. These new, customer-based resources require
PGE'’s system planners and grid operators to think differently about how aggregated distribution
resources should be valued, developed, and dispatched to meet electricity demand on an hourly,
sub-hourly, or resource adequacy basis. Likewise, if Power Operations makes a decision to
dispatch DR, it needs certainty that the resource will perform at the expected level. PGE must be
able to centrally dispatch DR on a resource and system level. Consequently, PGE now views the
integration of the DR resource into real time operations as a necessary factor in determining
whether a DR pilot has matured to a program.

The pilot-to-program offering criteria outlined below were gained through numerous learnings in
the context of an accelerated resource build with a high degree of risk. Consequently, many of
the Company’s DR customer offerings have remained in pilot phase. PGE sees five key
interrelated considerations for the transition from pilot to program offering:

1. Customer Experience

2. Program Parameter and Infrastructure Stability
3. Grid Performance

4. Financial Performance

5. Dispatch Integration

2.4.1 Customer Experience

Each DR and flexible load program must achieve a stable and sustainable customer participation
level based on the learnings of the pilot coupled with effective recruitment and retainment
practices. Pilot learnings identify the keys to customer satisfaction and ensure that participating
customers have a solid understanding of their commitment and their reward for providing service
when requested.

51 Commission Orders in dockets UM 1514 and UM 1708 required PGE to dispatch DR pilots multiple
times per year to ensure PGE not only builds the capacity, but also learns about and utilizes the
resource. However, this requirement to dispatch the resource outside of economic dispatch parameters
meant that each pilot must be dispatched, not from the Power Operations department, but from the
Customer Programs department.
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PGE must measure and understand participant satisfaction and look for ways to sustain, if not
improve, performance.

2.4.2 Program Parameters and Infrastructure Stability

Each DR and flexible load program must have: 1) stable parameters as specified in an approved
operating tariff; 2) stable and mature technology to provide the necessary infrastructure; and 3)
stable operating processes that are well understood by participating customers.

2.4.3 Grid Performance

Grid performance and monitoring is essential to unlock the value from co-optimizing flexible load
across capacity and grid services, as well as capturing locational value. As flexible load is capable
of providing more grid services and PGE’s implementation of ADMS enables locational dispatch,
PGE will be able to dispatch Virtual Power Plant resources at the substation level. This granularity
is necessary for capturing locational value and for ensuring flexible load resources are operating
within the physical limits of the substation and distribution equipment behind which they are
located.

To meet grid performance requirements, PGE must understand both aggregate event
performance as well as hourly and sub-hourly dispatch performance for both planning and
operational purposes. For DR and flexible load programs providing sub-hour grid services, PGE
will need to be able to monitor the performance of the aggregate resource in real time in order to
document compliance with reliability standards.

2.4.4 Financial Performance

That each DR and flexible load program (or a combined portfolio of multiple products) is cost
effective. Additionally, each program must have an approved mechanism for cost recovery. A
more detailed discussion of cost effectiveness is addressed in Chapter 3.

2.4.5 Dispatch Integration

PGE must establish DR and flexible load program dispatch protocols from integration and use by
real-time operations. Programs must integrate not only with PGE optimization and dispatch
systems, but also with the Western EIM. While DR can be accommodated in the EIM through
exogenous communications®, to fully capture the full value of DR in the EIM, PGE’s goal is to
ultimately include DR and flexible load programs within the EIM optimization. operators. This
means that each flexible load resource will need a ‘master file’ whereby the generation

52 Phone calls or email, for example.
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optimization tool®® knows the resource by its operational capability and constraints. In addition,
each DR and flexible load program must perform within a 15-20% variable tolerance in order to
be considered reliable enough for dispatch integration. This means that when PGE calls for
capacity from such a program, we can predict, within a 15-20% error band, the amount of grid
services that will be provided by the resource. It also means that the nominated load for each pilot
or program must perform well enough so that Power Operations considers the resource viable for
utilization.

PGE is actively working to include the Energy Partner program - the most mature program in the
PGE DR/flexible load portfolio - into PGE’s generation optimization tool with a master file. Energy
Partner will be the first of our DR programs mature enough to attempt this integration. The goal
of the Energy Partner program is to provide 27MW of peak capacity by end of year 2020. Program
Management is currently working with Power Operations to incorporate Energy Partner into
existing dispatch practices, such that Energy Partner is seen agnostically, as a resource within
the resource stack, and dispatched based on its operating profile. The process for this integration
has started. Figure 8 maps our current Energy Partner dispatch practices and protocols.

53 PGE uses ABB Ability Portfolio Optimization tool to provide a generation schedule for energy and
ancillary services, fuel nominations, and support the development of Base Schedules for the Energy
Imbalance Market. This tool has the capability to optimize a combined portfolio of supply resources
(traditional generation) and demand response/ distributed generation assets modelled as Virtual Power
Plants.
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Figure 8 — Current State Process for Demand Response Program Operational Integration
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The most immediate takeaways from Figure 8 are:

e The full integration of Energy Partner into real time operations will require process
changes in Power Operations, the Balancing Authority, the Customer Programs Team,
and Energy Partner itself. This will include communications to the participants about
the change and how it may, or may not, affect them and their expectations.

PGE has been working cross functionally with the Customer Programs, Power Operations, and
Balancing Authority teams to develop an approach to flexible load dispatch. Using the processes
outlined in Figure 8, as the current state, Figure 9 was developed to show necessary process
changes.
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Figure 9 — Future State Process for Demand Response Program Operational Integration
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Figure 9 is meant to guide PGE’s work to place flexible load into real time operations activities to
be operated as any other resource and dispatched to meet economic and grid reliability needs.
The figure identifies seven areas for improvement and recommendations for action:

Gap 1.

Gap 2.

Gap 3.

Gap 4.

Gap 5.

Gap 6.

Gap?7.

DR program operations parameters need better definition, clarity and visibility.

Recommendation: DR Program Managers define overall program costs,
incremental dispatch cost, must run requirements, other program goals, and sign-
posts important to the economic dispatch trigger process.

The DR event trigger process should be better defined for economic dispatch and
the “go/no go” decision-making process should lie with Power Operations.

Recommendation: DR Program Managers and Operations Leads partner to
define the economic dispatch signposts and thresholds that will be used to trigger
DR event “go/no go” decision-making process.

The final decision to trigger a DR event for economic dispatch should be made by
Power Operations using the appropriate parameters, thresholds, and sign-posts.

Recommendation: Power Operations partners with DR Program Managers to
stand up decision-making process for economic dispatch of DR event.

DR load reduction hourly forecasts for each event are not part of the current
process.

Recommendation: DR Program Managers develop a process for providing hourly
DR forecasts for the entire event duration of planned and future DR events.

DR event load reduction real time monitoring is not part of current process.

Recommendation: DR Program Managers develop a process for gathering real
time information on actual load reduction and provide updated forecast for
remaining duration of the event.

A “Post DR Event Results Summary” is needed to provide program managers and
operations staff updated information for settlements analysis and next event
planning.

Recommendation: DR Program Managers develop a process for providing a
complete “DR Event Results Summary” a maximum of 48 hours after the
conclusion of the event.

Past event results and changing customer participation should be used to modify
DR Program parameters and forecasts to enhance the future DR event trigger
process.
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Recommendation: DR Program Managers to develop a process for updating key
DR parameters for future program enhancement.

PGE will also adopt the following structure and review consideration for pilots and programs as
outlined by Commission Staff in October 2020.

2.4.6 Pilot and Program Investigation and Proposal Components and Criteria

2.4.6.1 Pilot Review Considerations

When reviewing pilot proposals, PGE will address with following queries:

1. Is this research valid and valuable for the ratepayer?
a. How does this new research fit into existing services and other ongoing research?
b. Is this new research, or has it been conducted already?
c. Does this pilot have the potential to result in wider adoption?
2. Will this research result in the desired information?
a. Will this research provide the information needed to answer the research question?
b. Is the pilot structured such that it will further the intended policy objective?
c. Atthe end of this research, the pilot will: i) end, ii) be redesigned as a new pilot, or
i) transition into wider adoption (through a program, upgrade or other). Will this
research lead to this decision point?
3. Will this research be conducted in a way that limits the risk to the ratepayer? Including:
a. A scope with a clearly stated research question.
b. A statistically sufficient population of units to perform the research.
c. A duration that is limited, but sufficient to conduct the research and evaluation.
d. A budget of appropriate size.

Overall, the purpose of these questions is to reduce risk to ratepayers while allowing the utility to
test a concept in a pilot framework.

2.4.6.2 Pilot Proposal Components

PGE will submit the following items with each pilot proposal:

1. The purpose of the research (including, if applicable, which legislative or Commission
order it supports, and how it supports the implementation of the directives contained
therein).

The research question.

The overall pilot design strategy: What is the theory behind this strategy? The major design
components should address the research question.

4. The potential benefits to the ratepayer if the pilot succeeds.

a. Portfolio consideration: A description of how this pilot complements or adds to
related utility activities and addresses a market gap/opportunity not currently
addressed by current operations or ongoing research, and how overlap with
existing work is minimized.

b. In support of EO 20-04: Will there be any positive or negative impact in reducing
GHG emissions as a direct result of this pilot, or if applied to wider adoption?
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c. In support of EO 20-04: Will there be any positive or negative impact on any
“vulnerable populations or impacted communities” as a direct result of this pilot, or
if applied to wider adoption?

Context: Prior research and relevant market research supporting this strategy. What are
the major barriers that stand between this concept and wider adoption? What is the
technical/conceptual viability of what is being tested, i.e. how market-ready is it? Has this
been implemented elsewhere?
A research plan that includes:

a. The learning objectives that will inform the research question(s) and how these
objectives will be achieved.
Participation target: Who, or what, will this pilot target?
Potential scale: what is the ultimate potential?
Number of participants or test subjects: include statistical rationale for this number.
Evaluation strategy: A description of how the evaluation will be conducted. How
will we know if it worked? The evaluation plan should answer whether or not the
idea should be rolled out for broader adoption. Include what is necessary to
measure results at the needed level of statistical certainty.
Schedule: A timeline that shows when each component of the plan will be implemented.
The duration of the pilot must be limited, yet sufficient to answer the question. The
schedule should include time for conducting the evaluation, final reporting, and any
necessary activities to wind down the research.
Budget: What will this cost? The budget should be sufficient to answer the question and
limited in scope and costs to reduce risk to the ratepayer. Budget should include O&M
expenses and revenues, broken down by FERC account, capital costs, number of FTE
employees, and number of contractors.
Decision points: Built-in milestones or dates where the pilot is evaluated against project
objectives to determine if the pilot requires a change in scope or should end early.
Reporting requirements: The proposed cadence of utility reporting on progress and
results. This may include GHG emissions reductions if applicable.

©®ooo

Transition

To aid in Commission Staff's oversight role, PGE will provide the Commission the appropriate
information when proposing a pilot-to-program transition. This will include well-structured
evaluation to aid Staff in their validation of pilot performance, including an assessment of
readiness to transition from pilot to program, or whether to end the pilot or reformulate it into a
new pilot.

2.4.7.1 Transition Review Considerations

When a pilot comes to an end, PGE will provide Commission Staff the necessary information to
address the following consideration:

1.

Was the pilot run successfully? Were the research objectives accomplished and did the
pilot answer the research question? If the pilot was successful, Staff can review results
prior to transition from pilot-to-program; if the pilot was not successful, the concept may
be worth revisiting in a new pilot, or it may be best to cease research on the topic.
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2. Did the results of the pilot indicate that the idea is worth adopting? The evaluation results
will play a key role in Staff's assessment. If there are positive results with quantifiable
ratepayer benefits, this indicates that the concept is worth pursuing for the goal of broader
adoption.

3. Did new, pressing questions or obstacles arise as a result of this research? If a significant
barrier is identified, there may be a benefit in running another pilot or some other form of
research to prepare for rollout. If no new, serious challenges arise, it is time to plan for
transition into wider implementation, whether that be as a program, or other form of
implementation.

If it is determined that the pilot should transition into wider adoption, Staff may work with the utility
on a transition plan to apply learnings from the pilot in a timely and effective manner.

PGE agree with Staff that applying a framework to review pilot results will help roll out beneficial
ideas more quickly, so that the risks taken on by ratepayers will turn into benefits sooner and be
shared with ratepayers.

Chapter 3 Programs

3.1 Program Review Considerations

Programs are expected to provide benefits to ratepayers for an extended duration with relatively
stable costs and benefits, with the understanding that there may be a predictable band of
fluctuation in productivity. As a sustained offering, program proposals will provide information to
assess the following considerations:

Predictable outcomes.

Discrete offerings.

A repeatable process to deliver the program offering.
Just and reasonable rates.

Measurable benefits.

Ongoing implementation.

Periodic evaluations.

Nk WwND =

Staff understands that there will be more fluctuations and learning in the early stages of a
program, which makes the above considerations important in creating a stable, lasting offering.

3.2 Program Proposal Components

Key components to a program proposal include:

1. The purpose of the program (including, if applicable, which legislative or Commission
order it supports, and how it supports the implementation of the directives contained
therein).
Program goals.
Expected benefit to the ratepayer.

a. Portfolio consideration: a description of how this program complements or adds to

related utility activities and addresses a market gap/opportunity not currently
51
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Building Flexibility & Ensure buildings (homes and businesses) & electric vehicle charging infrastructure is flexible, efficient, and

Transportation Electrification ENideInEile

Virtual Power Plant Integrate and manage resources to improve system-wide flexibility and optimization.

Customer Engagement Engage customer to actively decarbonize our region to understand their priorities

Products & Services Meet customer needs in homes, businesses, and campus/communities

Engagement to Build &
Leverage Partnership

Policy & Regulatory
Evolution

Engage and lead partners to create an flexible ecosystem

Engage with policy makers and regulators to assure understanding of investment strategy and deployment approach

Figure 10 — Areas of Focus and Strategic Approaches

Flexible, efficient, and automated solutions enable portfolio optimization across multiple grid
services. Portfolio automation and optimization allows for the stacking of solutions and cost
sharing that enable programs to be cost effective. Cost effective programs are attractive to
customers and enable PGE and its customers to choose holistic solutions to decarbonize the
electric grid at least cost. PGE is addressing these areas of focus with four strategies:

1.

3.3.1

A focus on customer engagement, which is centered around identifying customer-centric
solutions that empower customers to decarbonize and electrify, while controlling costs. As
noted above, PGE’s Testbed includes numerous research efforts that target customer
engagement, identify customer preferences, and address energy system inequities.

PGE is providing products and services that meet the needs of homes, businesses,
and communities. PGE is using customer and performance feedback identified through
the demonstration-to-pilot-to-program lifecycle to adapt product offerings to meet
customer and operational needs.

PGE is actively building and leveraging key partnerships, such as municipal
partnerships to provide decarbonized, flexible solutions to actively shape local
ecosystems. This is accomplished via important rules and regulations such as zoning and
building permitting.

PGE recognizes that it cannot be as effective and efficient in supporting its customers in
their drive for connected, flexible, and decarbonized load without policy and regulatory
evolution that specifically allows for PGE to actively engage in building flexible load
behind the meter.

Market Organization — Effective Deployments of Products and Services

The first focus area is building a Virtual Power Plant, as described above (Chapter 1), and
interwoven, below.

53



SPhge Klott 289

The second area of focus is building flexible load within the built environment and within
transportation electrification infrastructure. This work looks to ensure that buildings (homes and
businesses) and electric vehicle charging infrastructure are enabled to provide flexible services
to the grid. The goal is to create a built environment and electric vehicle infrastructure capable of
being incorporated into real time operations by PGE through resource integration and distribution
system planning activities. PGE discusses our approach to distribution system planning in later in
this chapter.

If the proposal to move to multiyear strategic planning and budgeting is approved PGE will more
easily move to portfolio level planning. PGE first demonstrated portfolio level planning with our
2019 Transportation Electrification Plan.®* This will allow us to not only plan for related
expenditures across a series of activities it will also enable us to work across market opportunities.
Presently PGE’s demand response activity is more focused on the retrofit and early replacement
market. However, if PGE were to bundle our activities, we could leverage strategic endeavors to
assure new home builders install a pre-provisioned smart thermostat. The installation of this
thermostat would come at a lower price creating opportunity for PGE to reach more customers
across the replacement and retrofit market while maintaining and overall cost-effective approach
to a smart thermostat program. By applying a portfolio lens to our market approach, PGE is able
to stack offers and solutions and to spread overall program overhead costs.

54 Portland General Electric, 2019 Transportation Electrification Plan, OPUC Docket UM 2033, Available
at:
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAA&FileName=haa102039.pdf&DocketID=2
2127&numSequence=1
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Figure 11 depicts three different opportunities for product and equipment solutions to be deployed
to customers. The surrounding hexagons represent characteristics of that opportunity. The size
of the hexagons refers to their relative importance and market size. Green hexagons denote
generally good and unproblematic characteristics presented by that opportunity, whereas yellow
hexagons depict more challenging situations that can be overcome. Orange hexagons are
complicated, costly situations and environments. The following provide additional detail on each
opportunity:

New construction focus. There is considerable benefit to working in the new construction
market. The builder, developer, and owner/tenant must purchase equipment to operate
the building and pay for installation, creating an opportunity for PGE to influence this
decision. There is a relatively small difference in cost between inefficient, inflexible
equipment and efficient, “smart” equipment. The approach reduces costs for program
implementation as it mitigates high long-term costs of retrofitting so-called “dumb”
equipment. This is also the time when close to 100% of the potential load can be captured,
because EE and DR incentives can be offered to lower customers’ initial capital
investment in exchange for ongoing participation in the Virtual Power Plant. Additionally,
capturing the new construction market has a strategic impact, as the existing building
market takes cues from new construction regarding the standard practices for remodeled,
modernized building. The downside to this market is that it is relatively small. Electric
Vehicle Service Equipment (EVSE) is a natural fit here.

Replace upon failure. The replace upon failure market takes advantage of existing
equipment naturally failing over time. This provides an opportunity for program incentives
to pay the incremental costs for “smart” equipment. This program approach pays very little,
if any, for installing the product. The challenge in capturing this market is that there is a
very short window of influence between the time of equipment failure and the customer’s
replacement decision. It is necessary to cultivate a deep trade ally network that already
engages with the customer. Additionally, it is difficult to deploy product bundles (multiple
products) in an integrated fashion because trade allies usually specialize to a product line
or a product line within a particular appliance in one product type. Finally, the structure of
this market poses challenges for providing a consistent, high quality customer experience.
However, the addressable market is multiple times the size of the new construction market
and offers promise for driving volume.

Retrofit and early replacement. The retrofit and early replacement market is dominant
in driving the volume of flexible load resources today. The upside is the volume of products
that can either be retrofitted or replaced early; the downside is that very few customers
will cover the cost to retire functioning equipment early or to upgrade/retrofit existing
equipment. The cost of retrofitting unconnected equipment is usually cost prohibitive from
both a program and a customer perspective. However, the size of this market makes
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strategic investments a key part of accelerating the development of flexible load into the
Virtual Power Plant.

3.3.2 Product Bundling

PGE is moving from a product-by-product approach towards bundling products for delivery in
each target market. To enable the full value of bundling, PGE will be exploring new ways of
capturing the full value of a flexible home. This is a critical step in making it cost effective to invest
in equipment upgrades that allow all customers to participate. The result is a much higher density
in program participation right from the start. For example, in the near future water heaters will be
pre-built with demand response enablement. Similarly, EVSE will demand response capable.
These two home loads can be bundled and offered at the value of the service provided. An
additional approach to bundling is where a thermostat can be offered at the same time as the new
water heater is installed. This approach helps PGE and by relation the Energy Trust lower
deployment costs.

A core bundle is to target the single-family new construction market. Such an approach revolves
around taking existing (or soon to be launched products) and adapting the entire product bundle
for implementation by builders and developers. This approach allows for close to 100% of new
homes to be grid-enabled, connected, and participating in grid services by the time the new
homeowner moves in.

Stand-alone programs targeting existing technology in customer homes can only capture
approximately 25% of the connected load. Bundling allows individual products to share delivery
infrastructure and drives down the relative cost-per-acquired flexible load device for the Virtual
Power Plant. This creates a virtuous cycle where more devices get connected, economies of
scale are realized, and technology matures, which in turn drives down equipment costs.
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3.3.2.1 Cross-Marketing

It is important to recognize that PGE’s approach will require us to take advantage of naturally
occurring every-day sales and installations by retailers, manufacturers, homeowners, or
contractors. Similarly, each product still requires its cycle of testing, learning how to manage the
load, and the successful delivery of DR events and seasons. This provides critical mass to answer
questions in the demonstration and pilot stages of specific programs. However, the medium-term
vision is to drive down the costs of each product solution by cross-marketing and cross-delivering
the products via bundles, which yields greater program participation.

3.3.2.2 Code Evolution

Leveraging the universal application of codes and standards to enable grid connectivity of flexible
load could lead to rapid growth in Virtual Power Plants while significantly reducing costs. Today,
codes and standards primarily target EE or renewable energy development; expanding codes
and standards to enable grid connectivity would significantly simplify the program development
process. Building and appliance codes make or break the cost-effectiveness of product solutions.
Codes can set up a home or appliance to be decarbonized and grid-ready, thereby avoiding
substantial retrofit costs, which could in turn negatively influence the success of products for
decades to come. Setting standards that extend beyond the customary EE and renewable-
focused codes towards minimum standards and requirements for grid-connectivity allows for
much-reduced costs in building the Virtual Power Plant at a quicker pace.

On the bottom third of Figure 12 one can see the adjustments to codes and standards that could
accelerate or support PGE’s development of the flexible load resource.

3.3.2.3 Bundle Evolution

Figure 13 shows how new product development fits into bundles and how those bundles reach
the retrofit, existing building and upgrade market in phases.

The retrofit market will continue to be addressed by designing stand-alone products that target
specific end-uses. As these products mature, they will be bundled together into integrated product
offerings. The delivery of bundles to this market will initially be more difficult and challenging, but
will yield savings over time, enlarging the cost-effective reach of each individual product in the
bundle.

With bundling, customers can be recruited to participate in multi-product solutions, reducing
overall program administration and customer acquisition costs. Installing products as a
coordinated bundle reduces labor costs and other associated expenses®. Additional cost savings
can be achieved from using common or merged software systems for tracking, managing, and
dispatching installed assets.

%5 For example, travel to the location of installation, registration of the product, and establishing
communications with the device.
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These approaches will require demonstration to pilot to program development. As our pilots
mature into programs their challenges such as performance, communications and customer
acceptance will be known and likely stable enough to be offered across the new construction,
replacement and retrofit market. However, to assure that pilot approaches to single family water
heaters are ready to be deployed within a bundle, PGE will undertake demonstrations, such as
our single-family water heater demonstration in the Testbed. Similar demonstration efforts will be
needed to address other novel challenges and research requirements as we prepare new
technology to be included.
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3.3.2.4 Products for Multifamily Home New Construction and Retrofit

The multifamily home market offers a unique opportunity to capture multiple flexible load devices
at a single location; however, reaching this market requires addressing unique challenges and
barriers. Figure 14 shows the products PGE intends to include in the bundle for the multifamily
home new construction and retrofit market. Figure 14 also provides a timeline of the product build,
how the products are bundled, and when the products and bundles will reach the market.

As noted above, PGE’s first offering tailored to this market is the multifamily water heater program.
In 2020, PGE plans to add the business EV charging program as a program offering for the
multifamily and business markets. PGE is also considering line voltage thermostats, which could
offer high volumes of winter DR from electric baseboard heaters. However, this product will likely
require a demonstration stage to explore ways to address expected barriers, including high
installation costs.5® For this product to become cost effective, flexible load and EE benefits should
be bundled; this approach requires a partnership with the Energy Trust in order to incorporate EE
incentives. PGE expects the bundle to expand by developing products that allow for the
connection of ductless mini-splits into the Virtual Power Plant in later years.

%6 Controls for this product must be installed by a licensed electrician.
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3.3.2.5 Products for Commercial Retrofit, Replace, and Upgrades

The Commercial Retrofit, Replace, and Upgrade market is another area in which PGE plans to
expand flexible load program offerings and bundles. The commercial retrofit market includes grid-
connected transportation, batteries, automated energy management, water heater, and HVAC
controls. Figure 15 illustrates PGE’s product roadmap for this market space and its channels.

One important mechanism in this market is the ability for PGE to offer grid-service participation
incentives to encourage the customer to install efficient automated equipment that integrates with
the Virtual Power Plant. The customer benefits though efficiency gains and better performing
equipment, while PGE secures the right to operate the equipment to provide grid services.

Today, PGE’s sole product in this space is the Energy Partner program. In 2020, PGE plans to
add the business EV charging program to this sector as well. Additionally, new opportunities are
arising for PGE to offer our customers resiliency offerings via flexible load strategies and
technologies. With the help of PGE’s Market Insights team, PGE’s Portfolio Planning, Product
Management and Development teams, is exploring other innovative program designs shaped by
customer preference and values.
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3.3.2.6 District Energy Solutions

PGE is partnering with municipalities and governments to offer tailored services to large-scale
planned communities. PGE refers to this sector as district energy. Reaching this sector requires
unique program development and acquisition strategies that results in a more holistic
implementation for larger projects and communities. This approach extracts product bundles from
residential and C&l markets and applies them to large projects. Delivering district energy projects
requires close coordination with external partners. PGE recognizes that, by offering builders and
planners tailored solutions, our programs help meet the needs of the market to create large, well-
coordinated flexible loads and help decarbonize the built environment. Figure 16 represents how
the above items can be combined into a suite of products for a comprehensive district solution.

One recurring factor in current district energy projects is the desire to future-proof by providing
enhanced resiliency specifically as it applies to critical infrastructure. PGE anticipates that many
of these projects will include comprehensive energy supply and grid services agreements
between PGE and the customer.

External
Partners

Residential
Product Solutions

Originations/
ﬁ Structured Deals

Business
Products
Solutions

Resiliency
Products

Figure 16 — Comprehensive Customized District Solutions — Perform, Decarbonize, Engage
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through a recovery mechanism similar to Schedule 109%, or alternatively Schedule 135% %, PGE
will implement its programs using demonstration projects, pilots, and programs. Finally, third-party
evaluators will conduct program evaluations and PGE will share the results of those evaluations
with the Commission and stakeholders. The high-level elements of this process are outlined in
Figure 17.

Potential
Assessment

Goal

Reporting Identification

Budget
Evaluation Development &
Program Planning

Implementation

Figure 17 — Elements of PGE’s Process to Acquire Flexible Load Resources

3.4.1 Goal Identification

PGE has a long history of planning for demand response and flexible load within the IRP. With
each IRP, PGE refines and improves our planning practices and sets new overall goals for flexible
load resources. However, the IRP does not set prescriptive, programmatic targets or detailed
implementation plans. By grounding of PGE’s flexible load goals in the IRP process, planning and

57 Portland General Electric Schedule 109 Energy Efficiency Funding Adjustment, available at;
https://www.portlandgeneral.com/-/media/public/documents/rate-schedules/sched 109.pdf.

%8 Portland General Electric Schedule 135 Demand Response Cost Recovery Mechanism, available at;
https://www.portlandgeneral.com/-/media/public/documents/rate-schedules/sched 135.pdf.

% This approach is not unlike that employed in California for the acquisition of demand response. In
December 2017, the CPUC approved a 5-year budget for 2018-2022 of $1.16 billion for utility-operated
DR programs that will provide approximately 1,600 MWs of DR capacity by 2022. The costs of the
programs are from ratepayers through retail electricity rates. CPUC Decision D.17-12-003.
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program development aligns the overall goal remains aligned with the Company’s identified
resource needs. PGE has identified areas for improved alignment between IRP planning and the
on-the-ground experience gained through program deployment. In the near term, our priorities
are:

e Improved Characterization of Flexible Load Program Attributes: The three key resource
attributes within IRP planning include: cost; performance constraints; and, for flexible load,
customer participation. As PGE gains experience operating programs in our service territory,
we can inform these three key attributes with information gained from PGE’s deployment of
flexible load programs with our customers.

¢ Improved Quantification of Flexible Load Program Benefits: In recent years, PGE gained
expertise at incorporating system value for VERs and energy storage in terms of capacity,
energy, and flexibility into IRP modeling. PGE can leverage and adapt this expertise to better
incorporate the unique characteristics of flexible load programs.

e Moving Toward Endogenous Treatment Within Portfolio Analysis: In the long term, PGE seeks
to incorporate flexible load endogenously in the IRP, rather than exogenously via third party
studies. PGE expects this to be challenging because the attributes of flexible load resources
are so different from those considered in traditional planning exercises. PGE expects that
more holistic treatment of flexible load within the IRP will require incremental improvements
over the course of multiple planning cycles, similar to the process for incorporating VERs and
energy storage.

As PGE works to develop more innovative approaches to flexible load within the IRP process,
there are some aspects of the current practice that will be important to retain. The current practice
utilizes the IRP process to establish high level goals for flexible load deployment but does not rely
upon the IRP to set prescriptive program-specific targets or to conduct cost effectiveness analysis
for specific programs as they are designed and deployed. The most appropriate role for the IRP
will continue to be high level goal setting, while program-specific decision-making is built on the
insight and expertise of program staff, based on the current opportunities within PGE’s service
territory.

. Continue using the IRP to set overall system goals for flexible load deployment,
. Continue setting prescriptive targets and details at the program level,
. Continue analyzing cost-effectiveness outside of the IRP.

PGE discusses the role of Distribution System Planning in Section 3.9 and 3.10.

3.4.2 Program and Budget Planning

Taking the goals identified through the IRP process, PGE program staff will develop a multiyear
plan to achieve the goals. This plan will cover both the goals identified for the near term as well
as the longer-term achievable potential. The plan will cover the types and volume of activities
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along with the demonstrations and pilots necessary to meet longer term objectives. As part of the
multiyear plan, PGE program staff will identify a two-year budget. This process along with
reporting requirements and cadence is described in further detail below.

3.4.2.1 Program Planning

To develop the portfolio of programs necessary to achieve PGE’s flexible load acquisition goals,
PGE program staff will identify the market strategy and program(s) suited for each area of
identified potential. These will be defined by the nature of the market opportunity. For example,
programs are often grouped around sectors (e.g., residential, commercial, industrial, agriculture),
new versus existing construction, technologies with widget-based savings versus those requiring
a more customized analysis, or the channel through which potential program participants are
reached, such as retail or contractor networks. As described above, bundling these offerings when
marketing programs to customers is a best practice and a necessary step on the pathway to cost
effectiveness.

Each program will be comprised of one or more flexible load products or services. These will be
based on the nature of the product or service and the level of confidence in the amount of flexible
load. The opportunities can be classified among the following types:

1. Demonstration Projects will be used when products or services have a fair degree of
uncertainty for one or more aspects of performance. These measures require specific
testing or experimentation. Generally, the uncertainties are technical in nature and testing
will be done on a limited basis to explore new approaches to deployment, aggregation, or
customer participation. PGE will identify the plans and resources necessary for these
measures. Unlike energy efficiency, where the region has collectively invested in
demonstration work through the RTF and NEEA, PGE does not have such supporting
infrastructure for flexible load. As a result, PGE must be allowed to conduct small scale
demonstration projects as seen in the Testbed.

Presently, as outlined above, the Testbed is PGE’s primary conduit for demonstration
work. This work is funded through a separate deferral. The proposed multiyear plan and
budget will reflect how the Testbed is used and will account for Testbed funding. Any
demonstration work that PGE identifies as necessary to conduct outside the Testbed will
also be part of the multiyear plan and submitted to the Commission for funding approval.
The onus will be on PGE to both demonstrate incremental funding is needed and that the
project will benefit our flexible load portfolio long term. As noted in the Commission’s LC
66 Testbed white paper, demonstration work will save money and accelerate development
of flexible load resources®. PGE proposes funding for these activities be small and
discrete but not be factored into portfolio cost effectiveness. Demonstration projects are
not meant to be cost effective. The following figure shows the demonstration process

80| C 66, Staff Final Comments, Appendix A, May 12, 2017 available at
https://apps.puc.state.or.us/edockets/edocs.asp?FileType=HAC&FileName=Ic66hac132649.pdf&Docke
tID=20423&numSequence=111.
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leading to pilot development. For all Testbed demonstration the DRRC would continue to
approve proposal for demonstration work. Where Testbed funds are being used the DRRC
would have final approval or denial of the proposed work. The process shown below
includes an internal approval by Product Lifecycle Management for continuity of planning
and budgeting. The multiyear planning process proposed along with the quarterly DRAG
meeting would further inform stakeholders and Commission Staff of demonstration
development and progress.

Ideas for
Demo

Submit Key
Questions and PLM Implement
Initial Approval - Demo
Business Case

Evaluate Demo

Define Next Key
Phase of Demo Questions
or End Answered?

Refine, Postpone,
or End

Key Questions: hypotheses, technical, or customer-
related questions to be answered by Demo

Initial Business Case: Overview that defines the value
proposition, readiness level, resource needs, and
implementation & evaluation plans for the Demo
Summary Report: Final report that summarizes answers
to key questions and lessons learned, and provides
recommendations for next steps

Develop Pilot

Figure 18 — Demonstration Process

2. Pilots are used for products and services showing a promising path to cost-effective
deployment. These resources will be incorporated into PGE customer program operations
but are at a scale too small to be incorporated into PGE’s real time operations. Pilots are
typically used to answer a specific number of limited questions about market strategies or
program participation. Pilots are accompanied by a plan detailing the questions to be
addressed and the evaluation strategy used to answer them. Creating a plan for each pilot
helps PGE prioritize and coordinate resources across pilots and will ensure that the plan
aligns with the necessary resource objectives Pilots begin with the creation of a Business
Case. The creation of a Business Case assures justification for the resource spend. The
business case also clearly defines the objectives, resources, and team roles necessary
for a successful deployment. The managers of each group whose work will support the
pilot will approve or deny the pilot proposal through the Project Lifecycle Management.
Maijor considerations for approval will include availability of resources, demonstration of a
clear pathway to cost effectiveness.
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Project Lifecycle Management approval requires detailed plans for research and
evaluation. These plans include the goals and indicators of pilot success, identification of
the research questions, and the resources needed to implement the pilot. At the
completion of the pilot, a memo is prepared to document the findings. Based on the results
of the pilot, next steps will be determined. A diagram of this process is shown below:

Successful
Demo

Submit Write

Refined A FLM | Implement Pilot Evaluate Pilot Summary
Business Case pprova Report

Refine, Postpone, Refine Pilot Scale to
or End and Re-submit Program

Refined Business Case: updated assessment of market,
value proposition, readiness level, resource needs, and
implementation & evaluation plans for the Pilot, as well Develop
as a benefits realization plan Program

Figure 19 — Pilot Process

3. Programs exhibit a high degree of regularity in both impact and implementation costs. On

average, these products and services are cost effective across a wide variety of metrics
and methodologies defined through the IRP and/or DRO processes. Through a series of
documented deliverables required to advance an offering through the PLM phase gates,
PGE is able to design, build, and launch demos, pilots, and programs that result in
proposal filings at the Commission. The diagram below details the iterative and
collaborative process PGE will follow and the roles for PGE staff:

In addition to the demonstration to program process for offering development, PGE must
carve out space for other high value flexible load offerings, such as large custom projects
and offerings capable of providing significant EE and DR value. Custom projects are those
in which the impact and cost are unique to each implementation of a measure and an
analysis is performed to estimate the quantity of flexible load, implementation cost, and
cost effectiveness of a measure beforehand. These are common for programs targeting
larger commercial and industrial facilities. For these opportunities, the size of the flexible
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load justifies the additional work and complexity involved. Custom projects are typically
implemented with calculators built to determine the cost effectiveness and incentive for
each instance based on the estimated savings and implementation costs.

Solutions capable of providing overlapping EE and flexible load benefits may also require
additional time and resources, as they generally provide high flexible load value. Potential overlap
with EE includes heat pump water heaters, which provide both EE and flexible load; smart
thermostats; and even bundled measures where a combination of EE and DR measures may
provide benefits beyond the sum of their individual components. An example of this last category
could include the bundling of weatherization in combination with a smart thermostat, in which
additional weatherization would allow for longer and/or larger thermostat setbacks for DR. In these
instances of combined EE and DR opportunities, PGE will work with Energy Trust in an approach
that considers both the EE and flexible load benefits. PGE will work with Energy Trust to co-
develop the tools and processes necessary for such an approach, including the development of
offerings, roles for market deployment, and funding/cost allocations.

Finally, as part of the multiyear planning process, PGE will consider the various market delivery
pathways to reaching program participants. Included in these possible strategies are the use of a
Program Management Contractor (PMC), Program Delivery Contractors (PDC), and direct-to-
customer approaches. It is important to note that in both of these models, the contractor remains
directly under the oversight of the utility and therefore under the Commission’s jurisdiction.
Additionally, PMCs and PDCs typically are paid directly for their services rather than through the
splitting of the customer’s incentive. These are key differences between this program model and
the third-party DR provider model described above.

PGE will share its program and market strategies with stakeholders during the development of its
multiyear plan along with the accompanying budget, discussed below.

3.4.3 Budget Development

PGE proposes to budget on an annual basis in rolling two-year periods, on the same cycle as the
Energy Trust. Running parallel budget and program planning cycles can create synergies,
increase deployment, and enhance savings. PGE program staff will use the goals set for the two-
year period and the strategies identified to determine the budget necessary for each of the two
years. The budget will consider fixed costs such as contracting, as well as variable costs such as
incentives, which are measured on a per widget or per unit of flexible load.

The process of budgeting will consist of two development rounds. A first round will consist of the
initial estimates developed by program staff, to be reviewed with stakeholders as part of the
development of the multiyear plan. Program budgets are also reviewed to ensure consistency
with a reasonable expectation of funding, recognizing that year-over-year cost increases may
need to be limited.

PGE aims to have a transparent and open process, which allows stakeholders to engage in PGE’s

program planning and evaluation. To achieve this, PGE will create a multiyear plan and budget

highlights program progress, successes, and areas of improvement, and cost effectiveness. This
73



SPhge KRTott 289

plan will be made publicly available and PGE will solicit feedback from Commission Staff and
interested stakeholders. The plan intends to consolidate existing reports, creating efficiencies and
streamlining reporting mechanisms. The plan will reflect all of PGE’s behind-the-meter activity
including DR, energy storage, electric vehicle load control, rate schedule development, microgrid
activity (including that connected with distributed resource planning), self-generation, activity
coordinated with Energy Trust, and other marketing, outreach, and educational activities.

After this review, budgets will be revised by program managers and become the final operating
budget. This budget will determine the funding needed through the recovery mechanism, while
accounting for any carryover of unspent funds from the previous year and any funding reserves
deemed necessary.

This approach will set a known budget for a two-year period of resource procurement and will
allow portfolio activity to be flexible within the time period. This will give PGE the flexibility to
balance minor variances from expected activity levels across the portfolio to take advantage of
opportunities as they emerge®'. The stability of funding encourages the utility to work with its
resources most efficiently.

By following a process similar to Energy Trust, PGE will be able to identify and align areas for
collaboration with the Energy Trust, including developing market strategies, joint measure
development, and deployment of resources. This practice will require PGE to plan internal
resource allocation and also identify when, where, and at what cost contracting services should
be used, requiring PGE to compete its internal costs against third party PMCs and PDCs.

3.4.4 Program Management

This approach will require PGE to manage its flexible load programs on an ongoing basis,
including tracking of program-related and overhead spending; program acquisitions of capacity,
energy, and ancillary resources; and program incentive budgets and spending. Consistent with
Energy Trust’s approach to program management, all activity will be tracked in a manner related
to the method used in sales forecasting in other industries, where activity is tracked and
categorized in terms of its likelihood of follow through, from initial leads to offers, commitments,
and completed installations. Insights from the Testbed’s load disaggregation work will inform
tracking and marketing approaches to improve effectiveness.

For compatibility with Energy Trust’s data on completed EE projects, PGE will track its flexible
load activity using a data model, consisting of the projects, site(s) where projects are completed,
participants involved in the project, and any measures or other activity associated with the project,
including energy and/or capacity, measure costs, and incentives provided. A basic diagram of this
model is shown below:

61 For example, if PGE saw growth above forecast in multifamily new construction
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Programs

Participant(s)

Site(s)

Participant(s)

~

Site(s)

Measure(s)

Incentive(s) Incentive(s)

~N

Figure 20 — Repeatable Data Model to be used across Flexible Load Activities

Over the program implementation cycle, there are three measurement points for savings. These
are: Planning savings that measure expected savings prior to the launch of a pilot or program;
Average realized savings which are measured during the operation of a pilot or program and
Evaluated Savings which are measured after the fact by independent third parties. PGE would
like to work with the Commission to identify the appropriate methodologies and inputs for each of
these measurement points.

3.4.5 Program Evaluation

PGE will conduct regular evaluations of its flexible load activities. Consistent with current and best
practices, each program will undergo process and impact evaluations. Energy Trust typically
follows a process of evaluating several program years in one evaluation for cost efficiency:

¢ Process evaluations are conducted to review the effectiveness of program processes.
During a process evaluation, the evaluators will typically interview program participants to
gauge their level of satisfaction with the various components of a program. Evaluators will
also interview those program staff involved in the day-to-day and overall management of
a program for perspective on the performance of the program as well.

o Impact evaluations are conducted to determine the extent to which a program’s claimed
achievements have been realized. This is referred to as the realization rate and is often
applied to savings after the fact.

Both types of evaluations will be conducted by third party evaluators. The evaluators will be
selected through a competitive bidding process from a pool of qualified contractors. Evaluation
results will be shared and reviewed with the Demand Response Advisory Group (DRAG) to
ensure accountability and neutrality in the results, after which evaluations will be posted publicly.

75



SPhge Koot 259

These evaluations will be a critical component to inform future program planning. Process
evaluations help to inform program design by highlighting potential areas of concern or evaluating
improvements that have been implemented. Impact evaluations can inform future estimates of
program achievements by informing things such as the technical realization rate and participation
in DR events.

3.4.6 Reporting

To keep the Commission and other stakeholders informed of PGE’s activities, PGE will report on
its activity through various reporting channels:

PGE will provide bi-annual updates on expenditures and incentives to Commission Staff
through a simple spreadsheet tracker during the first two years. After two years, updates
would occur annually. PGE proposes more frequent updates initially in recognition of the
novelty of the proposed process change.

Similarly, PGE would provide quarterly updates during DRAG meetings on program
information, including number of sites or customer served and capacity acquisitions. This
would shift to yearly reporting after the first two years. The quarterly DRAG meetings offer
a venue for more in-depth discussions. These meetings allow for frequent Commission
staff and stakeholder input.

In-depth annual reports will detail the achievements of PGE’s flexible load programs from
the prior year. This will include overall capacity and flexible load acquisitions in relation to
the program goals, along with financial details such as incentives and expenditures
relative to budgets. A proposed list of reporting practices, contents, and cadence for the
first two years is provided in the table below. Thereafter PGE would switch to yearly
reporting:
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Table 3 — Report Contents and Cadence First Two years

Metric Portfolio Program Notes
Level FHReE Level SRsnes
Flexible energy and capacity v Y 7 ¥ Totals relative to annual
acquired goals
Incentives Provided v ¥ v B
Expenditures v ¥ v B Relative to budgets
Levelized Costs v ¥ ¥ ¥
Total Resource Cost Test v ¥ v ¥ Benefit-cost ratic
Utility Cost Test s ¥ v ¥ Benefit-cost ratio
Administrative Costs v ¥ o Y As percent of annual
expenditures
Customer Satisfaction ¥ ¥ From evaluations
Sites/Customers served v Y v B Some C&l customers
have multiple sites
Schedule 135 Recovery v ¥ v ¥
Goal Setting v ¥ ¥ ¥
Capacity Acguisition Reporting ¥ Y v B
¥ =Yearly B = Bi-annually

As noted above, PGE will report on the cost-effectiveness of its overall flexible load portfolio, as
well as the cost-effectiveness of individual programs and products. Overall portfolio cost
effectiveness will allow PGE to meet the identified goals while still effectively allocating resources
to a mix of emerging and well-established activity. This gives the utility the flexibility to fund
demonstrations and pilots for emerging measures that may not be cost-effective in the near term,
while supporting resource acquisition through programs at scale and maintaining cost-
effectiveness at the portfolio level. To meet PGE’s ambitious flexible load goals, it must acquire
cost-effective flexible load in the near term while also supporting the development of additional
resources.

This regular reporting will give the Commission and stakeholders visibility into PGE’s work and
the costs relative to its accomplishments. It will also obligate PGE to transparently identify any
issues move swiftly towards their resolution.

3.5 Product Management Lifecycle

Since 2014, PGE has utilized a Product Lifecycle Management (PLM) process to systematically
prioritize the development of the portfolio of products. PLM provides oversight of products from
concept through to development, operationalization, and reassessment. Figure 21 illustrates how
PLM answers key questions regarding the product portfolio, including is the idea or product

viable/feasible? is there a market and business case? is the product ready to launch? Post-
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launch, PLM reviews product performance, as well as whether it needs to be updated,
discontinued, and / or replaced. The following section summarizes PGE’s current PLM processes.
It is important to note that these processes are continually refined based on lessons learned
during execution of the process.

Should we
look at this?

Is there a

_ market?
Replace ;
Update,

discontinue, or
replace? i
P \\ Is there a
business case?

Discontinue P

Leneh

Is it ready
to launch?

performing?

Figure 21 — Product Lifecycle

PLM oversight of the product portfolio is delivered via a system of controls. First among these is
a governance framework to ensure clear management of the process. The process owner
coordinates product development and ensures that relevant stakeholders have been engaged
and that an informed recommendation is brought forward for consideration. The approver has
ultimate authority and accountability for product lifecycle decisions. The process owner engages
subject matter experts on relevant matters; they inform recommendations that the process owner
brings forward for consideration.

A regular cadence of formalized meetings provides several controls. Weekly management
meetings assess new development opportunities, identify and remediate issues, and schedule
product development. Biweekly Advisory Committee meetings communicate the status of efforts
in a consistent and timely manner, provide a forum for formal decisions regarding the product
lifecycle, and deliver a quarterly review at the portfolio level.
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An ongoing market assessment identifies customer needs and PLM intake controls ensure that
product ideas address those needs. Prioritization criteria ensure that