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Key Terms and Concepts 

Demand Response (DR) – “Changes in [energy] usage by end-use customers from their normal consumption 

patterns in response to changes in the price of [energy] over time, or to incentive payments designed to induce 

lower [energy] use at times of high wholesale market prices or when system reliability is jeopardized.”1 

 

Demand Response Testbed – a geographically-defined set of communities in which “to rapidly accelerate the 

development of viable demand response programs and demonstrate its ability to function as a resource.” The 

Public Utility Commission of Oregon directed that the PGE Testbed “target multiple customer segments, consider 

current infrastructure capabilities, costs, potential penetration levels, and availability of other distributed energy 

resources.”2 

 

Flexible Load – a more dynamic type of DR identified as a necessary resource in a decarbonization study. Flexible 

load is a dynamic form of DR capable of providing valuable grid balancing services. Grid balancing services are 

necessary for integrating high levels of renewable or variable energy resources. To supply gird balancing services, 

these demand-side resources must be available to grid operators throughout the day and capable of supplying 

several different types of energy products beyond peak load shifting.

  

                                                           
1 FERC National Assessment and Action Plan on Demand Response, https://www.ferc.gov/industries/electric/indus-
act/demand-response/dr-potential.asp. 
2 Commission Order 17-386, Docket LC 66. Available at https://apps.puc.state.or.us/orders/2017ords/17-386.pdf 

https://www.ferc.gov/industries/electric/indus-act/demand-response/dr-potential.asp
https://www.ferc.gov/industries/electric/indus-act/demand-response/dr-potential.asp
https://apps.puc.state.or.us/orders/2017ords/17-386.pdf
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Executive Summary 

Portland General Electric Company (PGE or Company) is pleased to file this Testbed project, which was 

collaboratively conceived and is a first-of-its-kind research project. It is meant to advance PGE’s collective 

understanding and development of DR. The purpose of the Testbed is to gain insight into how we could provide a 

demand-side resource capable of substituting for more economically (and environmentally) costly supply-side 

resources.3 The Public Utility Commission of Oregon’s (OPUC’s or Commission’s) Order No. 17-386 directed PGE 

to A) establish a DR Testbed by July 1, 2019; B) establish an oversight committee (i.e. the Demand Response 

Review Committee or DRRC); and C) acquire at least seventy-seven and sixty-nine megawatts (MW) of winter and 

summer DR capacity, respectively.4 This proposal is the result of stakeholder engagements and input. PGE 

estimates that the total cost for the Testbed project will be approximately $5.9 million. In conjunction with this 

pilot, PGE plans to file an application for deferred accounting to recover these costs. In response to the 

Commission’s direction for PGE to acquire DR at scale, PGE’s goal is to acquire approximately six megawatts of DR 

capacity. PGE plans to achieve this via a 66% residential participation rate and a 25-40% commercial participation 

rate in the Testbed pilot. PGE has set aggressive participation goals compared to the 5-10% national residential 

adoption rate for DR programs.5 PGE proposes a two-and-a-half year pilot to commence at Commission approval. 

PGE plans to leverage DR pilots to establish an engaged customer relationship for Testbed customers. PGE plans 

to explore how to establish a new customer service paradigm, which will differ from traditional one-way 

communication where consumers and their equipment work collectively with–even at times autonomously from–

their energy company to support more economical and environmental operations of the energy grid. 

The primary goal of the Testbed is to explore how to accelerate the development of DR as a cost-effective resource 

replacement to help address the 2021 resource capacity need identified in PGE’s 2016 Integrated Resource Plan 

(IRP). This strategy is similar to energy efficiency (EE) in that DR requires customer participation and is primarily 

located on the distribution system. In addition, PGE aims to capture other attendant benefits in the Testbed, with 

Phase I gathering learnings about: A) how to structure future DR program offerings; B) best methods to engage 

customers in DR; C) customers’ participation in, motivations for, and comfort levels with DR; D) best ways to 

coordinate with technology providers and program implementers; E) the effect DR has on the energy delivery 

system; F) how best to develop flexible loads (a more dynamic type of DR identified as a necessary resource in 

PGE’s decarbonization study8); and G) resource planning practices. 

In Phase I, PGE plans to research the customers served by each of the three targeted substations, engage those 

customers, and present an opt-out pricing option with a Peak Time Rebate (PTR) incentive. This is planned as a 

voluntary response pilot in which participants receive rebates for reducing energy usage during ten to twenty DR 

                                                           
3 The Commission issued its Order on the Testbed in conjunction with a requirement that the Testbed be developed. The 
Commission undertook these actions to address a 2021 capacity need found in the 2016 IRP. The original submittal of the 
PGE’s 2016 IRP called for the purchase of a significant amount of supply side generation. The Commission’s response was for 
PGE the accelerate its development of DR because it was likely a cost-effective alternative to supply side generation. An 
additional benefit of DR is that the resource does not produce environmental pollution. 
4 Supra Note 2. 
5 Federal Energy Regulatory Commission, 2017 Assessment of Demand Response and Advanced Metering Report, available at 
https://www.ferc.gov/legal/staff-reports/2017/DR-AM-Report2017.pdf  
8 Available at https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-
pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en 

https://www.ferc.gov/legal/staff-reports/2017/DR-AM-Report2017.pdf
https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en
https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en
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events annually. To establish the Testbed, PGE plans to use a “platform approach” as detailed in Section 3.1, and 

to leverage the following residential DR pilots: 

• Direct Load Control Thermostat (DLCT) Pilot, offered through PGE’s Tariff Schedule 5, is a pilot of a DR 

technology that enables customers to better control their overall energy costs via a device that is both an 

EE measure and a DR technology. As a DR technology, DLCTs grant  PGE the ability to achieve automated 

load control among residential customers. That is to say that PGE can communicate with the Thermostat 

about opportunities to support the grid. The device then responds to the request as per the customers’ 

performance preferences. The device allows customers to set performance parameters, after which it 

automatically responds to a PGE DR request. This pilot was one of two residential DR pilots proposed in 

OPUC Docket No. UM 1708 (Two Residential Demand Response Pilots, also known as UM 1708) and is 

described in more detail in Appendix A.1. 

• Multiple Family Residence (MFR) DR Water Heater Pilot, offered through PGE’s Tariff Schedule 4, targets 

MFR housing because of its high concentration of electric water heaters. This pilot was proposed in OPUC 

Docket No. 1827 and is described in more detail in Appendix A.2 . 

• Residential Pricing Pilot (Flex Pricing) PGE’s Tariff Schedule 6 offers a series of pricing alternatives to help 

PGE explore issues based on the types of residential customer load shape profiles. This pilot was the other 

DR pilot proposed in UM 1708 and is described in more detail in Appendix A.4. 

In addition to the above, PGE also plans to coordinate Phase I of the Testbed with other related customer offerings. 

These may include investments in pilots and programs for energy storage and residential, public, workplace, and 

fleet electric vehicle (EV) charging, as well as new construction and single-family water heater pilots. Piloting these 

offerings within the Testbed is expected to provide insights into interactive effects between products, as well as 

an opportunity to coordinate PGE’s product and program offerings with those of the Energy Trust and the 

Northwest Energy Efficiency Alliance (NEEA).  

By using an opt-out peak time rebate (PTR) as the primary engagement tool, PGE expects to have an opportunity 

to conduct the necessary research to identify the many customer value propositions of DR. This research is primary 

to the Testbed and we believe will be important to increasing DR program participation across the service 

territory. Identification of the customer value proposition or propositions was first identified through work with 

the DRRC. 

Roughly half of the Testbed’s costs ($3.3 million) are associated with delivering PGE’s current, cost-effective DR 

pilots at scale. The remaining $2.6 million in costs are towards the accelerated development of DR through 

outreach, education, engagement, research, new program development, and evaluation. These costs are reflected 

in the Testbed’s 0.58 Total Resource Cost Test (TRC) benefit-cost ratio.12 Another way to view these costs is as the 

means to accelerate development of a resource that would otherwise progress iteratively over many pilot cycles; 

an approach which OPUC Staff (or Staff) questioned in their final comments on PGE’s 2016 IRP.13 Although not 

cost effective, PGE believes that the Testbed should be viewed as an investment accelerating the pilot-to-program 

cycle that is anticipated to save customers money over the traditional pilot cycles of resource development. By 

                                                           
12 See Section 3.6 Cost Effectiveness. 
13 Public Utility Commission of Oregon Docket LC 66, Staff Final Comments. 
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hitting the “at scale” participation goal, PGE expects subsequent development and delivery efforts to be more 

cost-effective. 

PGE’s Testbed strategy is centered on the implementation of opt-out PTR for Testbed participants. This pilot is 

similar to the Flex Pricing pilot’s PTR opt-in pricing option. However, where Flex Pricing participants are given the 

option to opt-in, Testbed participants can choose not to participate by opting-out of the pilot. PTR is a non-firm 

DR pilot that operates like a traditional rate schedule with incentives paid when customers respond to DR events 

for each heating and cooling season. PGE plans to offer participating customers the opportunity to respond to an 

event by reducing loads when we notify them through their preferred channel. Upon verification of their response, 

PGE’s plan is to pay the customer a set rebate for each kilowatt hour (kWh) of reduction. PGE expects no change 

in or risk to the cost of service (our traditional per kWh pricing) for customers who are unable to respond. 

When PGE reviewed potential methods to reach “at scale” participation, we determined that only using marketing 

and outreach was not feasible because it would be prohibitively expensive. Instead–and with the DRRC’s 

understanding and support–PGE chose to leverage opt-out PTR because it is the most cost-effective means to 

achieve the “at scale” customer DR participation and deliver project learnings. 

The goal of this engagement strategy is to advance the energy service from the present paradigm of one-way 

service based on volumetric billing to a new paradigm where customers are both the consumer and producer of 

energy services. This new paradigm has been defined as the rise of the “prosumer”14, a term adopted within smart 

grid development communities to refer to a customer capable of both taking service from and providing services 

to the energy company. Thus, the prosumer both consumes and produces energy. We expect the Testbed pilot 

will be an intense effort to develop prosumer energy resources and behaviors. The Testbed is meant to research 

into and work towards establishing the best customer value proposition(s) for DR and–if extended into Phase II–

distributed energy resources (DERs). 

PGE’s goal is for Testbed participants–and eventually all customers–to “get it, love it, do it, and not think about 

it.”15 The strategy of using PTR to recruit participants is only part of the customer journey. PGE plans to offer 

technology programs to our customers that automate their responses to DR events. The customer journey’s 

“migration-to-automation of customer response” stage is important for several reasons: 

• Direct load control (DLC) DR is considered a firm resource and therefore more reliable for grid operations; 

this makes the demand-side resource more viable as a replacement for traditional generation resources.16  

• DLC programs and the enabling technology are sophisticated enough that customers are often unaware 

that their devices are even providing grid services. To provide an example, PGE’s MFR DR Water Heater 

Pilot can operate the resources multiple times per day without any recognition by or inconvenience to the 

customer. Our algorithms and operational parameters are designed to supply the grid with energy services 

                                                           
14 https://www.energy.gov/eere/articles/consumer-vs-prosumer-whats-difference  
15 During the DRRC retreat to the Rocky Mountain Institute’s E-Lab Accelerator, the Team identified this goal as part of the 
customer journey and helps to define the goal of the Testbed. 
16 Direct load control programs provide grid operators with a level of control similar to traditional thermal generation. Rate-
driven DR is considered non-firm DR because it is not controllable by the grid operator. The value of DR to the system increases 
with the ability of grid operators to visualize, communicate, and control the resource to extract different grid services.  

 

https://www.energy.gov/eere/articles/consumer-vs-prosumer-whats-difference
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without interrupting the customer‘s supply of hot water. Our thermostat pilot operates in much the same 

way. 

• PGE believes that DLC is important for the development of the distributed / digitized / flexible grid of the 

future. In PGE’s Decarbonization Study, the scenarios that met the 2050 GHG target relied on 

approximately 2,000 MW of flexible loads by 2050 to help balance renewables and meet peak load.17 In 

the High Electrification pathway, the study estimated that these flexible loads may reduce peak load by 

approximately 900 MW in 2050. The study helped guide our understanding that PGE would need to 

develop flexible load in order to provide the necessary grid balancing services to bring on a high number 

of supply side and distributed renewables. This “flexible load” is related to DLC DR in the sense that it is a 

“prosumer” service available to the grid every hour of the year. 

In this application, PGE proposes a project to accelerate the development of DR as a replacement for more costly 

supply side resources. While the approach is novel, ambitious, and complex, the project budget and timeline are 

limited (albeit with the option to extend if benefits can be identified and value realized). The DRRC advised PGE 

on the development of the approach, the theory of the pilot, as well as its budget and activities. The Rocky 

Mountain Institute (RMI) helped focus and accelerate the pilot’s development. PGE leadership supports the 

coordination of activity and recognizes the value that investment in the Testbed will provide. PGE plans to 

coordinate and co-locate new pilots and programs such as behind-the-meter energy storage, EV charging, and 

distribution system upgrades as they are rolled out. 

PGE recognizes the proposed Testbed is both novel and complex. PGE’s goal is for this proposal to be transparent 

and collaborative. This proposal reflects a detailed discussion of PGE’s planned development activities within the 

Testbed: a list of benefits can be found in Section 3.5 (page 33); the cost effectiveness evaluation can be found in 

Section 3.6 (page 36), with a further in-depth analysis in Appendix E (page 194); a recap of each of the DRRC 

meetings and the presentation materials in Appendix D (page 88); a discussion of how we selected the three 

substation sites can be found in Section 3.3 (page 18); a timeline for the ten quarters of work can be found in 

Section 3.4.1: (page 32); maps of site can be found in Appendix C (page 85). 

Lastly, PGE proudly recognizes the integral role of the DRRC in the development of this proposal. We thank DRRC 

members for their gracious and invaluable review of, edits to, and feedback upon this proposal. We look forward 

to ongoing collaboration with our community of stakeholders on this and subsequent undertakings. 

Section 1  Background 

1.1  State Policy 

Oregon advanced policy around distribution-sited grid assets in House Bill (HB) 2193, 2015 Legislation Session.22  

In September of that year, the Commission opened OPUC Docket No. UM 1751 to implement HB 2193. The orders 

                                                           
17 “Exploring Pathways to Deep Decarbonization for the Portland General Electric Service Territory Available”, 2018, 
https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-pathways-to-deep-
decarbonization-pge-service-territory.pdf?la=en 
22 House Bill 2193, 78th Oregon Legislative Assembly 2015. 

 

https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en
https://www.portlandgeneral.com/-/media/public/our-company/energy-strategy/documents/exploring-pathways-to-deep-decarbonization-pge-service-territory.pdf?la=en
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filed in this docket adopted guidelines and a framework for proposed energy storage projects.23  PGE submitted 

its Energy Storage Proposal and Revised Energy Storage Potential Evaluation in OPUC Docket No. UM 1856 and 

PacifiCorp (PAC) in OPUC Docket No. 1857. With the passage of Senate Bill (SB) 1547 (Coal to Clean Bill)24, the 

2016 Oregon Legislature advanced Transportation Electrification (TE) policy and created an energy resource 

loading order. Section 19 of SB 1547 placed EE and DR on the top of the loading order stating that no energy 

company shall make investment in generation without first procuring cost-effective EE and DR.25  

The OPUC is developing Demand-Side Management (DSM) policy for energy storage and EVs and is expected to 

investigate distribution system planning. The Commission opened a proceeding to address SB 97826 from the 2017 

Oregon Legislature and is exploring questions about the regulatory paradigm and importance of customer-sited 

energy resources.  

The Testbed, as authorized by the Commission and conceived here-in, is a response to these policy dynamics and 

structured to inform issues and questions raised by these proceedings, orders, legislation, and rulemakings. As 

national and state regulators look to the future and the imperative to reduce our carbon footprint while containing 

costs, they are looking to the resource, system, and Information Technology (IT) advancements emerging on the 

distribution system. The Testbed is an opportunity for the Commission to accelerate these advancements in a 

controlled and contained manner, as well as ask questions to guide policy development and investments for long-

term system development that extracts the greatest number of benefits for the greatest number of people. 

1.2  Stakeholder Involvement and Guidance 

OPUC Order 17-386 required PGE to establish a Testbed by July 2019.27  The stated purpose of the Testbed is to 

accelerate the development of DR capacity resources, to acquire DR “at scale,” and to demonstrate the ability of 

DR to function as a grid resource.28  The Order also acknowledges the significant action required of PGE to achieve 

its 2021 DR goal of 77 MW (winter) and 69 MW (summer), with a reach goal of 162 MW (summer) and 191 MW 

(winter).29 

                                                           
23 On December 28, 2016, the Commission adopted specific guidelines and requirements, in OPUC Order No. 16-504, for PAC 
and PGE's energy storage project proposals. Later, on March 21, 2017, in OPUC Order No. 17-118, the Commission adopted 
a framework for PAC and PGE's Energy Storage Potential Evaluations that includes seven elements. On July 14, 2017, PGE 
filed its Draft Energy Storage Potential Evaluation. Staff and stakeholders reviewed this draft and made recommendations to 
the Commission through a Staff Report. In OPUC Order No. 17-375, the Commission adopted the following schedule: (1) by 
January 1, 2018, PGE and PAC were to file draft project proposals and updated draft potential evaluations that incorporated 
the improvements outlined by Staff in its Report; (2) by April 2, 2018, the utilities were to file final project proposals and final 
potential evaluations; (3) no later than April 2, 2018, the Commission would begin review of the final filings. 
24 Senate Bill 1547, 78th Oregon Legislative Assembly 2016. 
25 Senate Bill 1547, Section 19(3)(a) & (b) – “As directed by the Public Utility Commission by rule or order, plan for and pursue 
the acquisition of cost-effective DR.” Similarly (a) “Plan for and pursue all available EE resources that are cost effective, reliable 
and feasible.” 
26 Senate Bill 978, 79th Oregon Legislative Assembly 2017. 
27 Supra Note 2, at page 9. 
28 See Public Utility Commission of Oregon, Docket LC 66 Final Staff Comments, Appendix A (May 12, 2017). 
29 Supra Note 2, Appendix B, Page 15.  
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Additionally, the Commission required the establishment of the DRRC subject matter expert group to advise PGE 

on the development of the Testbed.30 The Order required PGE to convene the DRRC by July 2018, which PGE 

established in February of 2018. Further, the Commission directed that DRRC membership include the Energy 

Trust, NEEA, Pacific Northwest National Lab (PNNL), Citizens Utility Board; Oregon (CUB), Oregon Department of 

Energy, Alliance of Western Energy Consumers (AWEC, formerly known as Industrial Customers of Northwest 

Utilities or ICNU), Northwest Power Conservation Council (NWPCC) staff, and OPUC Staff. Throughout, PGE has 

maintained an open and transparent process and sought candid and open discussion and feedback.  

In June, the DRRC approved the membership of the Cities of Portland, Milwaukie, and Hillsboro, each of which are 

expected to host a Testbed site. The Cities of Hillsboro and Milwaukie were part of the PGE Testbed’s RMI E-Lab 

Accelerator Team. In May 2018, the former Chair of the Federal Energy Regulatory Commission (FERC), Jon 

Wellinghoff, contacted PGE and asked to be part of the effort to conceive and implement the project. While Mr. 

Wellinghoff is not formally part of the DRRC, his inclusion in meetings and discussions with both the DRRC and 

PGE has been helpful based on his deep interest in DR and experience at the Federal and State levels.31 

PGE has convened the DRRC on four occasions in 2018 (i.e. February, April, May, and June)32 and has included a 

subset of DRRC members in the RMI E-Lab Accelerator event detailed in Appendix D . 

Table 1 highlights the material discussions and decisions made at DRRC meetings. Additional details on DRRC 

meetings can be found in Appendix D . 

Table 1 Overview of Stakeholder (DRRC) Meetings 

Date Major Discussions / Decisions 

February 
2018 

- PGE presented potential Testbed sites; DRRC agreed to geographic approach to siting. 
- PGE presented a “platform approach“ to participation strategy that leverages existing pilots 

to manage costs. 
- DRRC discussed the meaning of “at scale” (initially pegged at ≥ 25% participation). 
- PGE presented “two-phase” approach; DRRC advised to focus on establishing the Testbed. 
- DRRC asked PGE to return with a proposal for three substations. 

April 
2018 

- PGE recommended three Testbed sites – Milwaukie, Hillsboro, Portland. 
- PGE presented preliminary budget based on 25% residential participation (not 66% as 

proposed in this application). 
- DRRC asked PGE to return with estimated cost to acquire 70% and 90% participation. 

May 
2018 

- PGE and a subset of DRRC members discussed the Testbed project at RMI’s E-Lab Accelerator: 
o Team refined understanding on city goals, project goals. 
o Team articulated that customer value proposition was a key to project success. 
o NEEA, Energy Trust, and PGE commitments to continue new program development. 
o Realization that an opt-out PTR may be necessary to assure sufficient participation to 

deliver project goals. 

                                                           
30 Ibid. 
31 Mr. Wellinghoff is not under contract with PGE. Mr. Wellinghoff initiated contact with PGE asking to be part of the activity. 
Mr. Wellinghoff is using his own resources to support his engagement with the project. Mr. Wellinghoff explained to PGE that 
he is interested in the project because he believes the project to be unique and to represent great potential to add to the 
national discussion around DR and DER. PGE hopes to meet Mr. Wellinghoff’s expectations.  
32 Presentations from each of these meetings can be found in Appendix D .  
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June 
2018 

- PGE presented new strategy to achieve maximum-achievable participation by using an opt-
out PTR pilot for residential Testbed customers, rebates, and migration to DLC pilots (which 
include DLCT and residential water heater pilots). 

- PGE presented a revised $5 million three-year budget with the potential for five to six 
megawatts of load impact. 

- Milwaukie highlighted the need for embedded PGE representatives to facilitate deployment 
at each site. 

- PGE presented draft approach of research and evaluation. 
- PGE presented new offerings to be included in the Testbed. 
- PGE presented a draft Hosting Capacity study for each substation. 

September 
2018 

- PGE issued a draft of the Testbed proposal to DRRC members on the 14th of September. PGE 
extended the comment period until September 28th and received comments from the 
NWPCC, OPUC Staff and the Energy Trust.  

 

1.3  From Concept to Proposal 

OPUC Staff’s provided a high-level statement of need for the implementation of a Testbed in their Appendix A: 

Demand Response Testbed Overview.33 Staff also wrote a proposal (adopted in Order 17-386) requesting that PGE 

establish a Testbed where the proposition of DR “at scale” could be tested on a limited population to: 

1. Anticipate penetration rates; 

2. Test program designs and customer recruitment strategies; 

3. Establish the required mix of customer types; and 

4. Test the acceptability of dispatching DR with the frequency and duration needed to achieve large 

offsets and project costs at scale with a high level of confidence while limiting customers’ financial 

exposure.34  

PGE has developed this proposal to meet both: A) the requirements in Order 17-386, and B) the white paper issued 

by OPUC Staff. The definition of an “at scale” DR program evolved over the course of several DRRC discussions 

before landing on the proposed 66% participation rate.35  This target would be a milestone in DR, developing data 

and learnings about how to increase participation in DR programs throughout the service territory. 

PGE’s proposed Testbed strategy encourages residential customers to participate in PGE’s DLC offerings (i.e. DLCT 

or smart thermostat; and residential water heater pilots). These programs enable customers to provide a firm 

resource to the grid without requiring the customer to change any aspect of their daily routine. The customer 

should not be inconvenienced by their energy service or energy service provider. Properly structured DR programs 

can be available to grid operators with greater frequency than traditional DLC. This type of advanced DR is 

described as “flexible load” and the Testbed is in part designed to understand how to develop these flexible load 

resources. Flexible load resources are demand-side distributed assets capable of providing various types of grid 

services throughout the day (e.g. in response to weather events or energy grid operation for such services as wind 

balancing). 

                                                           
33 Public Utility Commission of Oregon Docket LC 66, Staff Final Comments, Appendix A. 
34 Staff Comment in OPUC Docket No. LC 66 Appendix A: Demand Response Testbed Overview, page 41. 
35 See Section 3.1 for details. 
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PGE is piloting the creation of a “flexible load” resource for the advanced grid operation demands of the future. 

This strategy could save customers from potentially-costly, long-term investments in large-scale generation 

assets. Lastly, the strategy should provide learnings about customer recruitment and participation and “flexible 

load” program design. 

Section 2  Purpose, Goals, and Phasing 

The purpose of the Testbed is to accelerate the development of DR capacity resources, to acquire DR "at scale," 

and to demonstrate the ability of DR to function as a grid resource. To deliver on these goals, PGE proposes a two-

phase concept, with Phase I focused on establishing high levels of participation in DR pilots and programs. 

The activity in Phase I is designed to improve PGE understanding of DR. This includes understanding the customer’s 

relationship with DR. Phase I is expected to help PGE understand how to best establish a relationship with Testbed 

participants through various DR pilot and program offerings. Understanding this foundational relationship is 

expected to inform PGE’s pilot and program development and lend insights into how we accelerate the acquisition 

of DR capacity. 

Phase I is primarily focused on the customer value proposition. PGE plans to begin Phase I by conducting research 

and surveys to identify possible value propositions. PGE plans to increase engagement among residential 

customers by placing customers on an opt-out PTR. This form of engagement should grant PGE additional research 

options to help identify customers’ DR value propositions. Technology-based pilots such as smart thermostats and 

smart water heaters are expected to help PGE test differing messaging, approaches, and engagement models. 

This is due in part to the different grid services that PGE can extract from these devices, as well as the different 

customer experience associated with owning and enrolling a thermostat or a water heater in a PGE DR offering. 

An important part of the engagement activity beyond the opt-out PTR is PGE’s request for funding of a community 

engagement representative to be embedded at each of the Testbed sites. PGE and several members of the DRRC 

believe that community engagement will be an important factor in better understanding customer motivation 

and the customer / utility relationship. This community engagement approach is not new: it was successfully 

employed in the 1980 Hood River Conservation Project, which sought 100% customer participation in EE within a 

discrete geographic area. Energy Trust also plans to employ this community engagement approach to address 

equity concerns and underserved customers. 

Phase II is necessarily less defined. Conceptually, Testbed activity will allow PGE to understand the technical and 

market potential of DR as well as the potential of DERs to serve long term system needs. This conceptualization is 

in line with results of PGE’s Decarbonization Study, which highlighted the need to develop a dynamic form of DR, 

termed “flexible load”, for PGE to reach our carbon reduction goals. The large potential for flexible loads in the 

Decarbonization Study was driven by high adoption rates of new electric technologies like electric vehicles and 

heat pumps, coupled with high participation rates in DLC programs. As a result, flexible load programs in the 

Decarbonization Study comprised 45-70% of the new flexible resources that were added between now and 2050 

across the three low-carbon pathways, which helped drive down the costs of meeting the 2050 Green House Gas 

target. 
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Learnings from Phase I will help PGE comply with Order 17-386 direction to procure cost effective EE and DR 

resources before investing in additional generation assets. PGE agrees and is delivering on the OPUC’s direction 

and developing the Testbed pilot under the guidance of the DRRC. PGE’s Testbed strategy encourages customers 

to participate in our DLC pilots, which we expect will enable a firm grid resource without inconveniencing the 

customer. 

PGE will use current DR offerings to establish the Testbed megawatt savings and customer participation. PGE is 

utilizing this approach for several reasons. Firstly, PGE has experience with these offerings and has gained insights 

into how they are received by customers, and thus, how they perform. This mitigates failure risk and allows PGE 

to focus on identifying how to modify its approach to acquiring DR. Secondly, the approach limits the cost risk of 

establishing a venue wherein research can be undertaken. Thirdly, the approach allows PGE to build upon existing 

customer relationships, which we expect will be critical to meet the Commission’s direction for “at scale” 

participation. Fourthly, this approach helps PGE deliver on the Commission’s call for swift action. Finally, 

leveraging known, cost-effective offerings lowers the long-term cost of the endeavor, limiting customer exposure 

to risks associated with pilots of limited duration and applicability. 

PGE plans for Phase I to consists of an initial two-and-a-half year funding cycle starting upon Commission approval. 

Phase I includes two years of field activity, to be bracketed by a preceding and following quarter for research and 

evaluation. Phase I will span three substation sites in three cities and include approximately 20,000 customers. 

The goals of Phase I are as follows: 

1. Identify, develop, and communicate the customer value proposition of DR to PGE’s customers. PGE 

expects that achieving this goal will require survey activity undertaken prior, during, and after Phase I. In 

addition, PGE expects to coordinate with the Energy Trust and NEEA to develop appropriate strategies. As 

PGE’s plan is to use opt-out PTR to establish Testbed engagement, PGE’s plan is to use this engagement 

to collect information from participants to meet this goal. 

 

2. Work with customers to establish and retain a high level of customer participation in DR programs. PGE 

expects that this will be a challenging aspect of the Testbed work. We believe that using an opt-out 

approach to establish engagement will mean that the act of participation is dependent on PGE’s ability to 

provide an experience valued by the customer. Additionally, we believe that customer retention will likely 

turn on more than just monetary value. PGE expects that engaged customers will help us identify some 

of the other values supporting retention. 

 

3. Learn how to recruit and retain customers’ participation and translate these learnings into development 

of cost-effective strategies across the service territory. PGE plans to identify additional engagement, 

recruitment, and retention strategies through Testbed activities. We expect this exploration will be driven 

by the research, education, and outreach activity. Furthermore, we expect that collected data and 

discourse will provide learnings regarding customer motivation and barriers to adoption. Currently, PGE 

relies on monetary incentives. However, where the Testbed can provide insight about other participation 

drivers, we expect that it will inform development of new approaches to program recruitment and 

retention. 
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4. Collect information on DR potential, which we expect to inform future potential studies. As of this filing, 

PGE’s IRP DR potential forecasts are informed by historical DR acquisition activity both within PGE’s 

service territory and nationally. PGE expects that the Testbed will provide new insights into customer 

value propositions, motivation, engagement, and participation. Should this be the case, PGE expects that 

these insights will factor into new DR potential studies for PGE. 

 

5. Create new program offerings that can quickly translate to broad deployment program offerings. The 

Testbed is meant to not only develop an understanding of the customer relationship with DR, but also to 

accelerate learnings from new program offerings. PGE expects the level of customer engagement and 

multiple customer touch points funded through the Testbed to help PGE gather insights about new 

program offerings at an accelerated rate. Our goal is for this feedback and data to inform program rollouts 

to the entire service territory. 

 

6. Coordinate on new program development with other demand-side measure providers such as the 

Energy Trust and NEEA. PGE understands that EE and DR are related in technology, channel to the 

customer, and acquisition. PGE understands that NEEA and the Energy Trust’s established channels and 

strategies to acquire EE could be leveraged for DR development and acquisition. PGE wants to coordinate 

program work with the Energy Trust and NEEA. PGE expects that the Testbed and PGE’s new Demand 

Response Advisory Group (DRAG) will be venues for this coordination. Both the DRAG and Testbed have 

been charged with program development and roll-out coordination. We expect to identify coordination 

opportunities, and where possible, how to acquire program and customer benefits. 

 

7. Study and understand the system operational implications of high levels of DR, as well as gain insight 

into the implications that the high levels of flexible load necessary to meet PGE’s carbon reduction goals 

will have upon PGE’s grid. One reason that PGE’s DR acquisition lags behind other resource development 

is that operation and operational implications have not been clear to our grid operators. This is because 

until recently, PGE did not have the granular data and visibility into the distribution system to take 

advantage of DR. With the recent identification of flexible load as a major future resource, PGE plans to 

leverage the Testbed to gain A) the insights necessary to familiarize grid operators with flexible load’s 

potential and future value, as well as B) experience operating flexible load with more granular control and 

visibility.  

Phase I targets high levels of DR participation–66% of residential meters, and 25-40% of commercial meters–

resulting in approximately six megawatts of capacity. In addition to continuing to accelerate the development of 

DR in Phase II, PGE plans to expand efforts into DER development and advanced control schemes, as well as the 

operation of all DSM resources. Note that PGE is not requesting funding for Phase II at this time. 

The following sections develop the case for PGE’s Testbed proposal by laying out the work that PGE has completed 

to date, including stakeholder involvement, PGE’s proposed approach, and concluding with details on the 

underlying pilots that PGE plans to leverage to meet the above Testbed goals. 
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Section 3  Proposed Approach to the Testbed 

3.1  Testbed Strategy 

Order 17-386 and OPUC Staff’s Testbed white paper identify the main purpose of the Testbed as accelerating DR 

development in terms of megawatts procured and programs developed so that DR can serve as a grid resource 

capable of affecting grid operations for energy and capacity. This will require high participation rates. OPUC Staff’s 

white paper also requests quick evolution between Testbed work, research, and territory-wide application. PGE 

is aligned with the vision of both high participation and quick application of learnings.  

PGE initially defined “at scale” participation as 25% of residential customers. This was informed by PGE’s DR 

potential study,36 concluded that the maximum technical potential for residential DR was 25% participation. PGE 

presented an initial strategy to the DRRC to achieve this 25% participation target through education and outreach. 

This scenario relied on the voluntary participation of Testbed customers and anticipated $1 million in outreach 

and education costs. 

When the DRRC asked PGE to conduct an exercise to scale costs for 70% and 90% participation, PGE found that 

recruitment costs rose exponentially (to approximately $3 million and $4 million, respectively). These costs led 

PGE and a subset of the DRRC to reassess project strategy at the RMI E-Lab Accelerator event. 

PGE presented the resulting revamped strategy to the DRRC at their June meeting, as detailed in Appendix D . This 

strategy targeted 66% participation (the share of residential customers for which PGE has email contact 

information). The strategy lowered marketing and recruitment costs. PGE’s proposed Testbed investment ($5.9 

million) is inclusive of all incremental costs and reflects both portfolio level enablement costs and variable DR 

operating costs (which increase with participation targets). 

Testbed goals include both participation rates and MW adoption. To achieve the desired 66% participation rate, 

PGE proposes an opt-out PTR (discussed in more detail in Section 3.1.2 . To achieve the MW adoption for flexible 

load identified in PGE’s Decarbonization Study requires a larger load impact than can be delivered via optional 

participation and event-based products such as PTR. PGE proposes to achieve this larger load impact via DLC 

options, which also offer firmer capacity and greater availability than PTR. PGE proposes to use a “platform 

approach” (detailed in Section 3.1.1 ), which migrates PTR participants to the higher-valued DLC options while 

retaining the 66% participation rate. In addition, DLC delivers DR through automation, which PGE has found to be 

imperceptible to most customers. For example, the CTA 2045 Pilot showed that PGE could call multiple events per 

day, sometimes several per hour, without the customer noticing.  

During the duration of the Testbed pilot, PGE plans to evaluate communication strategies and incentive designs 

to migrate participants to opt-in DR offerings. The aggressive scenario migrates 25% of eligible single-family 

households to thermostat and 25% to water heater DR (a total of approximately 6,500 households); the moderate 

                                                           
36 Which was submitted with PGE’s 2016 IRP and is also referred to as the “Brattle Group Study”. 
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scenario migrates half as many households. Targets vary by household type, given the varying fit of household 

type to DR pilot.37 A refined customer value proposition should inform PGE’s work throughout the service territory. 

3.1.1  Platform Approach 

To achieve the Testbed goals, PGE proposes to use a “platform approach”, defined as leveraging PGE’s platform 

of current DR offerings, specifically the established customer relationships necessary for “at scale” participation. 

By using these pilots to establish the relationship with customers, PGE can leverage their operations and 

familiarity, which mitigates potential barriers to adoption, administration, and operation. Additionally, the current 

PGE DR offerings are cost effective and, thereby, help PGE control Testbed costs. The platform approach allows 

flexibility to incorporate new DR offerings. Once the relationship is established, PGE can work with the customers 

on other new opportunities such as PGE’s SFR DR Water Heater Pilot, new rate designs, and DR-enabled 

appliances.38 The platform approach maximizes successful customer engagement, which is necessary to achieve 

PGE’s participation goal. To achieve this, PGE plans to implement an opt-out PTR as an engagement tool, which is 

discussed further in Section 3.1.2. Opt-out PTR will drive participation and capitalize on the communication 

opportunity to put forward several value propositions to customers. Primary among these value propositions are 

why the customer should participate and how they can do so in the least intrusive and easiest manner. DLC options 

are an ideal solution in that they provide customer incentives with less action on the part of the customer. They 

generally require a customer’s attention only at initiation, with subsequent events managed through customer 

devices.   

In addition to easing adoption within the Testbed, PGE’s current DR offerings have also informed the development 

strategy for the Testbed itself. Most notably, Flex Pricing has influenced PGE’s understanding of a path to high 

participation levels that are independent of standard marketing and recruitment efforts. Flex Pricing and its 

evaluation, performed by Cadmus and provided as Appendix F, have helped PGE and stakeholders understand the 

benefits and drawbacks of a default opt-out pricing option (e.g. impacts to the PGE brand and lower individual 

and aggregate load reduction). PGE expects this understanding will help develop a mitigation strategy to facilitate 

the extension of opt-out PTR to the broader service territory. It is important to note that the Cadmus evaluation 

concluded that customers do respond to opt-out PTR and are not harmed when they are unable to respond. Thus, 

opt-out PTR represents a non-punitive approach to customer engagement. 

PGE’s current DLC offerings have evolved their approach to customer engagement. For example, PGE’s DLCT pilot 

was originally designed as a “bring your own” pilot. This Pilot granted insights that allowed PGE to move more 

decisively due to positive customer engagement, the reliability of the technology, and partnership with smart 

thermostat providers. These insights helped PGE determine that smart thermostats should be a primary DLC 

offering to Testbed participants. PGE’s MFR DR Water Heater Pilot has also had successful deployment. The 

Testbed approach to DLC was additionally informed by PGE’s CTA 2045 Water Heater Pilot. PGE feels comfortable 

offering both water heater pilots to Testbed participants. Both pilots have shown that most enrollees never notice 

                                                           
37 Eligibility for various DR pilots includes AC or electric heat, low voltage thermostat, and electric water heater. These 
characteristics vary by household type.  
38 Detailed information on these new opportunities can be found in Appendix B . 
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the frequency at which the water heater is dispatched, and very few ever report not having hot water to serve 

their needs. 

The successes of the water heater pilots are informing development of our EV charging pilot, as the same program 

manager responsible for the success of PGE’s water heater pilots will also be constructing our EV charger pilot. 

During development of PGE’s MFR DR Water Heater Pilot, PGE engaged Enbala to provide a DR energy 

management and device integration system. PGE plans to leverage the Enbala software platform to integrate the 

various devices that will fertilize the Testbed. We expect that the Enbala system will allow us to manage and 

aggregate device response. PGE plans to identify (and potentially cultivate) new DR use cases as multiple types of 

devices are brought online in the Enbala ecosystem. 

Alternatively to the “platform approach” that PGE has proposed, PGE could identify a potential Testbed site or 

choose a set of customers and use the site or customer group to test new DR offerings. However, PGE felt this 

approach had several drawbacks: 

1. It is not recommended to conduct, all at once, an experiment to answer questions regarding 

technology performance, product packaging, and marketing. It would be difficult for PGE to 

determine causes of any limitations to success, approach, or product and leave us with no 

conclusions about the ability to achieve market saturation. 

2. If programs were tested in sequence, recruitment would be driven solely by marketing. 

3. Synergistic aspects about the programs and dependent program strategy would not be tested. 

4. The approach would be expensive as each program would need to reestablish participation; thus, 

re-engagement efforts would redouble for each new development. 

5. Since each program would be new, it would be more difficult to compare against a base case or a 

control group. 

The platform approach mitigates many of the above shortcomings while accelerating the establishment of a 

Testbed and allowing for new iterations without redundant marketing efforts and expenditures. Importantly, in 

establishing a Testbed, this approach limits the “financial exposure on the part of [customers].”39  

3.1.2  Pilot Details 

PGE’s strategy to acquire this participation involves moving all residential customers in the Testbed to a default 

opt-out PTR, which was tested in Flex Pricing. In an opt-out program, customers are automatically enrolled, but 

can choose not to participate (i.e. “opt out”) at any time. From the results of the Cadmus evaluation, PGE 

hypothesized that using an opt-out PTR would benefit the Testbed strategy to reach high levels of participation. 

PTR is an incentive-driven, non-firm, DR offering that rewards customers with a check for participating in DR 

events. Those who do not respond to an event notification are held harmless. The energy bill for those not 

participating should remain as if they were on a non-DR incentive rate schedule. Because participants are held 

harmless if they do not respond to an event signal, PGE believes implementing PTR as an opt-out pricing option 

does not those unable to participate due to historical and systemic barriers. 

There are several reasons for deploying an opt-out PTR. First, PGE is using an opt-out approach as a recruitment 

tool. This also becomes a communication and engagement opportunity. Secondly, having an opt-out PTR allows 

                                                           
39 Supra Note 18. 
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PGE to understand the costs and benefits of accelerating non-firm DR (PTR and time-of-use, or TOU, pricing) 

through an opt-out mechanism. However, opt-out PTR is not without drawbacks. The most significant of which is 

that customer satisfaction rates for opt-out PTR in Flex Pricing was lower than opt-in PTRs and TOU, peak and off-

peak, rates. PGE strives for a positive customer experience. Opt-out rates strain the customer experience. For 

purposes of accelerating PGE’s understanding and development of DR, PGE is willing to deploy opt-out PTR in a 

limited fashion. PGE plans to report to the Commission and the DRRC on insights in making the opt-out experience 

better. 

The opt-out PTR strategy establishes the recruitment, communication, and engagement channel, therefore 

allowing us to continue the customer value proposition and customer journey to develop more flexible loads 

through the DLCT pilot. This pilot leverages EE savings and incentives offered through the Energy Trust to move 

customers to a offering that automates their response to DR events. As part of the DLCT Pilot, the “Bring Your 

Own Thermostat” offers an enrollment incentive and seasonal participation incentives. In addition, the DLCT Pilot 

also has a direct install option which offers the customer a smart thermostat for free or at reduced cost in 

exchange for DR event participation. 

PGE plans to have the MFR DR Water Heater Pilot–and when ready, the Single-Family Water Heater Pilot, 

described in Appendix B.3–offer this migration to automated DR. PGE’s MFR DR Water Heater Pilot offers 

incentives to building owners to allow PGE to control a fleet of electric water heaters. PGE plans to structure the 

SFR DR Water Heater Pilot similarly to this pilot, with incentives offered for event participation. We believe that a 

key success factor of the SFR DR Water Heater Pilot–as has been found with the DLCT Pilot–will be coordination 

with the Energy Trust. 

3.1.3  Strategy to Establish the Customer Relationship and Participation  

The risk-mitigation strategy PGE plans to use to establish the Testbed is to leverage current cost-effective DR 

pilots. PGE has seen success from current DR offerings such as smart thermostats, smart water heaters, and large 

commercial and industrial DR. These pilots are established, studied, and approved by the Commission; they are 

familiar to PGE’s customers, deployment partners, and contractors. By leveraging current DR offerings to establish 

the necessary relationship with customers in the Testbed, PGE limits not only the adverse impact to these 

customers, but also the costs associated with wholly-new programmatic endeavors.  

While there are still DR opportunities with clothes dryers and refrigerators, these home appliances have not yet 

demonstrated the connectivity and grid-accessible flexibility necessary to support a DR offering. As a result, space 

heating / cooling and water conditioning remain the best target for residential DR (and not coincidentally, the two 

largest loads). PGE expects EVs to become a similarly-large residential load. The first phase of the residential 

Testbed plan will focus on these loads. 

Despite separate timelines and dockets, PGE will attempt to coordinate with other related pilots and programs to 

extract additional benefits from the Testbed. In the case of the Residential Storage Pilot, PGE will explore how we 

might target offerings within the Testbed to better understand how residential storage could interact within that 

ecosystem. PGE is currently identifying customers in the Testbed who would see the greatest value from having 

an on-site storage system. 
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By establishing “at scale” customer participation within the Testbed via an opt-out PTR pilot, PGE expects to 

increase the feasibility of achieving the degree of customer participation needed for Testbed learnings to A) be 

representative of PGE’s customer base, and B) create the learning needed for later, broader deployment of these 

technologies. For this to be successful, we believe that it is important for us to communicate and educate 

participants, so they understand the customer value proposition of participating. Without such outreach, the 

Testbed may fail to meet the desired 66% participation target and miss the opportunity to extract the necessary 

learnings to accelerate the broader development of DR. 

PGE believes that an equally-important component of the PGE Testbed establishment approach is to use of 

embedded personnel to engage the community at each Testbed site. The plan is to have these personnel engage 

with key community members, including those who may not have been otherwise identified through traditional 

research, marketing, and outreach channels. These personnel are expected to bring back engagement lessons 

from the field and be a first point of contact for community members. This approach was used with great success 

in the 1980 Hood River Project. The community action staff personnel approach was recommended by members 

of the DRRC. The Energy Trust is also beginning a similar strategy to reach underserved communities. PGE is 

employing this strategy to learn as much as possible about the individual and community engagement. PGE is 

confident that such an approach will result in lessons and approaches that we might not have been able to identify 

through traditional outreach, research, and marketing channels.  

3.1.4  Future Testbed Offerings 

Through work with the DRRC and members participating in the RMI E-Lab Accelerator event, PGE has identified 

several new pilots that it plans to create because of–and through–the Testbed. PGE expects that many of the new 

measures will require coordination with the Energy Trust and NEEA. Pilots that PGE anticipates developing in the 

Testbed during the two-and-a-half-year project period include: 

• SFR water heaters (new and retrofits);40 

• MFR thermostats for electric resistance; 

• Direct install thermostat pilot;41 

• PGE plans to work with the City of Hillsboro, Earth Advantage, the Energy Trust, and NEEA on a SFR new 

construction EE / renewable energy / DR bundle; 

• PGE will also seek to offer, with Commission approval, a residential storage pilot42 and several Level 2 

smart charging pilots for residential, multifamily, fleet, and business customers43   

Detail on current DR offerings can be found in Appendix A; detail on future offerings can be found in Appendix B. 

3.2  Coordination with External Stakeholders 

PGE has a long history of coordinating with external stakeholders in the region. A recent example is the CTA 2045 

Water Heater Pilot that PGE coordinated upon with NEEA and BPA. This was a pilot to develop a water heater 

                                                           
40 This would expand on efforts already being pilot with BPA/NEEA and offered to customers through Schedule 3. 
41 See UM 1708, 2018 Deferral Reauthorization and Appendix A.1.1. 
42 See UM 1856, PGE Exhibit 101. 
43 See UM 1811, Order 18054, Stipulation Adoption, February 16, 2018.  
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market transformation plan that is expected to be shared with the region by the end of 2019. PGE is also privileged 

to sit on the Energy Trust’s Conservation Advisory Committee and Renewable Advisory Committee. While PGE 

does not presently have a seat on the NEEA board, we do attend NEEA board meetings as permitted, and have 

advocated to the NEEA leadership and Board for coordination on DR efforts.44 

With this history in mind, OPUC Staff recently requested that PGE develop the DRAG forum to facilitate and extend 

coordination between these parties. The DRAG held its inaugural meeting on October 25, 2018. PGE expects 

coordination with the Energy Trust and NEEA to result in customer savings and comprehensive offerings that 

deliver more efficient customer touchpoints. While coordination of EE and DR offerings is expected to take some 

time to align and fine-tune, PGE believes that the Testbed is an ideal opportunity to identify those development 

opportunities. 

PGE, the Energy Trust, and NEEA have made specific efforts to coordinate where the benefit of DR and EE 

intersect–whether within the broader market, at the customer site or engagement touchpoint, or with a 

technology manufacturer. The partners have identified three such programmatic intersections thus far. Most 

substantial among these is our coordination on incentive offerings for smart thermostats. We have extended the 

conversation regarding smart thermostats from an EE measure to their additive DR savings or load shifting. Water 

heaters represent a second intersection of DR and EE. PGE and the Energy Trust are coordinating on a DR-enabled 

water heater measure to dovetail our activities and incentives. We recognize that heat-pump water heaters 

provide significant EE benefits and can also provide a range of energy services including DR load shedding, load 

shifting, and capacity replacement value. A third intersection is the Energy Trust’s engagement in PGE’s IRP 

planning efforts, which has preliminarily identified additional demand-side resource procurement potential. 

3.2.1.1  Coordinating Market Transformation 

PGE recognizes that market transformation is one of the more powerful and cost-effective tools the region has at 

its disposal to accelerate the adoption of grid-beneficial customer technologies. Aside from having the Energy 

Trust and NEEA advise the Testbed project through their participation in the DRRC, PGE also intends to explore 

market transformation activity from–and within–the Testbed. 

As stated earlier, PGE is partnering with Energy Trust, NEEA, BPA, and other regional utilities, which is offered to 

residential customers as PGE’s CTA 2045 Water Heater Pilot. As part of this effort, PGE, NEEA, and BPA are 

coordinating on a proposal for a regional market transformation funding project. The proposal is to fund market 

transformation efforts to incorporate CTA 2045 into the manufacture of new water heaters. Thus, as home water 

heater stock turns over during the next 15 years, we expect to see the natural development of a highly-flexible 

load capable of providing peak DR and grid balancing services. 

To further the CTA 2045 work, PGE and PNNL are co-developing a DOE proposal for funding to explore the 

implications of these highly-responsive devices. In this proposal, PGE seeks funding to populate a feeder with CTA 

                                                           
44 It is important to caveat that NEEA’s DR coordination may be impacted by their funding restrictions and ongoing strategic 
planning. As a result, it is not yet clear the degree to which NEEA can explicitly conduct DR work in coordination / conjunction 
with, or on behalf of PGE and the region. 
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2045-enabled water heaters. A concentration of these devices on one feeder within the Testbed will allow PGE to 

learn how best to use new integrated grid capabilities and how these resources provide grid-balancing services.  

In addition to CTA 2045, PGE expects to seek assistance and guidance from NEEA around market transformation 

efforts that can be supported by the Testbed. Currently, NEEA has limited availability for such work, but we plan 

to continue to engage NEEA and its board on funding DR work. In particular, we expect to work with Jeff Harris 

and others to identify what market transformation insights and activities the Testbed can inform or carry through.  

3.2.1.2  Coordinating Flexible Load 

PGE, NEEA, and the Energy Trust began coordinating flexible load efforts following the RMI E-Lab Accelerator 

event. PGE sees the Energy Trust and NEEA as key to developing a flexible load resource for the following reasons: 

• PGE, NEEA, NWPC, and BPA are coordinating on a regional market transformation plan for DR-enabled 

water heaters through the continuation of PGE’s CTA 2045 Water Heater Pilot. Market transformation 

is an important strategy for development of smart water heaters. Many of the heat pump water 

heaters now entering the market carry some level of grid enablement. PGE, NEEA, NWPCC, and BPA 

are working on a regional business plan. The plan is to move the heat pump water heater market and 

manufacturers to a common communication / control interface for smart (i.e. grid-enabled) water 

heaters that can provide highly-dynamic energy services.  

• PGE is working with the Energy Trust to coordinate smart thermostat incentives and uptake. By 

coordinating DSM program and product efforts, the Energy Trust, NEEA, and PGE can acquire both DR 

and EE more rapidly and cost effectively. Another benefit of this partnership is coordination of 

customer contact, with fewer contacts and more coordinated options offered with any initial contact. 

• There are a select number of important measures which may not be cost-effective only if both EE and 

DR benefits are combined. Examples that we are aware of and are actively coordinating with the 

Energy Trust on include: direct install thermostats (in residential and commercial buildings), direct 

install heat pump water heaters, and smart line voltage thermostats. 

3.3  Site Selection: Substation-based 

3.3.1  Methodology for Site Selection and Customer Samples 

PGE proposes a specific geographical approach to Testbed development for several reasons. First, by establishing 

the Testbed based around certain substations, PGE can learn physical system and operational learnings of having 

high penetrations of DSM on the distribution system. Second, by using substations to define the boundaries of 

the communities and customers that would make up the Testbed, PGE would not be subject to the potential 

inherent or direct bias of choosing customers best suited to help PGE meet participation goals. Lastly, the three 

substations were chosen in coordination with current and near-term distribution investments that enable the 

technology embedded within the Testbed to be used for distribution use cases. 

PGE identified the three-substation approach by looking for the best way to capture the most benefits for 

customers. Members of the DRRC have asked why PGE didn’t identify pockets of customers within the system that 

would otherwise present a more perfect representational subset of PGE customers. PGE explored this alternative 

approach but found (and the DRRC agreed) that siting the Testbed physically across the three substations allowed 
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the Company to develop a representative subset of customers. Having a representational subset of customers 

better assure that the lessons learned will be applicable. 

PGE believes that siting the Testbed across the three substations best positions the company learn about the 

implications, and value of using DR and DER as a grid resource. Learnings are centered on voltage and frequency 

regulation and how energy services from these resources are extracted from the physical location to assist the 

bulk grid. The proposed substations are among the first to receive upgrades to enhance communication, visibility, 

and automation, and are best positioned to aid our learnings about how to work with DR and DER as a resource. 

With the capability to communicate, visualize, and operationalize these resources, PGE expects to better 

understand the locational value and locational challenges of leveraging these resources for the grid and 

customers. Situating the Testbed across three substations creates a model system, an early learning center for 

operating these resources.59 

PGE proposes–with the support of the DRRC– the following strategy and structure. PGE identified three 

substations which create a representational subset of the PGE service territory: 

1. The Roseway substation in Hillsboro offers the opportunity to address new commercial and residential 

construction as part of the South Hillsboro development. It also allows PGE to coordinate with the 

Energy Trust and test offerings with home builders and buyers for make-ready smart homes; 

therefore, offers an important market transformation strategy formation opportunity. Additionally, 

as the City of Hillsboro works to develop new infrastructure and relationships with new businesses, 

PGE can assist with new DSM offerings. 

2. Island substation, in Milwaukie, is a mixed-use substation with a high concentration of MFRs, several 

pockets of low income housing, a traditional “Main Street” downtown commercial business area, and 

several industrial customers. This substation may be the most challenging, but potentially offers the 

most customer engagement learnings to PGE. 

3. The Delaware substation in North Portland offers the opportunity to understand DER development at 

a community scale. This substation hosts the University of Portland (UoP) campus, which is currently 

exploring solar energy plants and energy storage systems. It is our understanding that UoP will be 

making additional investments in co-located energy storage, which is of interest as a higher-capacity 

DER connected to an advanced substation. Additionally, this substation has a high concentration of 

single-family homes across several important customer types. 

Roseway, Island, and Delaware substations were chosen from a larger set, for which PGE examined the customer 

type and physical local distribution system capabilities. Two PGE departments contributed data sets: Customer 

Analytics provided customer persona profile data by sector and Transmission and Distribution (T&D) provided 

residential subsector data. The data provided by Customer Analytics was overlaid with studies from T&D that 

identified promising substations for the development of a highly active demand-side resource set. 

                                                           
59 These upgrades also reduced capacity constraints on these substations, so the opportunities for deferring further 
investment in substation capacity will be limited. However, what we learn about the impact of DR on substation loads is 
transferrable to other more constrained substations. 



 
 

20 Portland General Electric • Testbed Proposal • Advice No. 18-14 Attachment A 
 

 

Criteria for substation project inclusion focused on one or more of the following: 

1. High growth substations; 

2. What information could potentially be gathered to inform transmission congestion on the South of 

Allston transmission pathway; 

3. Information gathering for insight into relief of distribution capacity limitations under contingency; 

4. Opportunity to research end-of-life equipment deferral value proposition; and 

5. Ability to enable and/or improve microgrid capabilities and system resiliency. 

The T&D team then limited the list of potential sites to those with advanced communication, automation, and 

visualization capabilities. This weeded out several substations, as many have outdated communication systems 

that could not support a DR or DER build out. The criteria that the Testbed substations have the proper Supervisory 

Control and Data Acquisition (SCADA) capabilities initially limited the number of substations available to a project 

like the Testbed. 

Criteria for substation project inclusion also focused on customer information. PGE wanted the substations to 

embody a representational subset of customers so that learnings could be made available and applied to the 

service territory if the Testbed demonstrates success. Having a representative subset meant that PGE could trust 

the information received from the Testbed investment. For this subset to be representational, it was imperative 

to have several residential subgroups, including low income and mobile homes.60  

PGE also considered the amenability of municipal partners to the project as it was critical that host cities be willing 

and supportive. Not only would this support Testbed success, but it might also help lower the costs associated 

with marketing, outreach, and administration. To better understand customers’ needs (e.g. billing and offerings), 

PGE developed a residential market segmentation framework. The framework includes all customers, thus is 

representative of the population. The distribution of Testbed customers across the segments is very close to the 

distribution of all residential, indicating that the three substations mirror the population well. The selected 

Testbed sites have a good representation of: 

1. Dwelling types (i.e. MFR, SFR, and mobile / manufactured homes); 

2. Low-, medium-, and high-income households; and 

3. Gas and electric heating of water and space. 

Having a good mix of these characteristics is expected to help the team understand total system potential and 

customer propensity to engage in DR. 

3.3.2  Informing the Distribution System  

PGE plans to build and operate a smarter, more flexible, and resilient grid to improve operations and enable 

seamless integration of all energy resources. We expect that the efficient integration of devices and information 

will require innovation and development of new grid capabilities. PGE is committed to providing customers with 

                                                           
60 Island has 4% mobile homes; all residential across the service territory has 5% Low income is 24% for all residential; and 
23% for the Testbed. 
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a platform to interconnect and leverage these technologies, which should both benefit the communities it serves 

and support the transition to a clean energy future. 

One component of building this grid requires better integration of customer resources (namely DER and flexible 

loads) into grid planning and operations. In addition to providing benefits to supplement the overall resource 

portfolio (i.e. bulk energy and ancillary services), these resources are anticipated to provide locational benefits to 

the T&D system. These benefits may include value streams such as: 

• Distribution voltage management; 

• Distribution reliability and energy quality; and 

• Distribution capacity and loss reduction. 

To optimally build the grid of the future, PGE is advancing the following capabilities: 

• Evaluation and valuation of the potential for DERs and flexible loads to contribute toward T&D locational 

value; and 

• Operation of a more dynamic system while maintaining high reliability and power quality. 

The Testbed provides an opportunity to explore this more dynamic system so that appropriate learnings can be 

gained and applied to the broader T&D operation. 

Additionally, the Testbed can contribute to PGE’s vision for the distribution system by implementing DR 

technology and the evolving grid infrastructure. The Testbed may inform PGE to the effectiveness of distribution 

load curtailment during peak or off-peak periods and the reliability of DR regarding reducing the strain of high 

demand on the system (i.e. distribution capacity and loss reduction). Based on these results, the Testbed may 

influence PGE decision-making regarding capital projects to mitigate capacity constraints and reduce reliance on 

traditional generation sources. 

PGE expects the Testbed to help evaluate and quantify several distribution and locational values. The distribution 

voltage management value stream can be calculated based on the potential for DR to offset investments 

otherwise needed to support conservation voltage reduction (CVR). The distribution resiliency value stream can 

be calculated based on the potential for DR to offset distribution reliability and resiliency-based investments. In 

relation to distribution system capacity and system losses, PGE may be able to forecast what change in distribution 

system losses may be available given the presence and availability of a flexible load portfolio to offset system 

demand during a system peak event. The Testbed should also help PGE understand the effects and benefits of DR 

in relation to hosting capacity and, as DR and other DERs on the grid continue to evolve, ultimately establish a 

process for review hosting capacity on a regular basis. 

The Testbed is also expected to inform PGE about the behavior of customers participating in a DR offering and 

how that could lead to predicting future behavior and distribution system loading. Customer behavior can be 

unpredictable–they could choose to opt-out of a portion of an event or even opt-out of an event altogether. 

Therefore, an expected benefit of the Testbed will be gaining insight about the behavior of customers participating 

in a DR offering and how that could lead to predicting future behavior and distribution system loading, particularly 

during extreme weather conditions. Gaining an understanding of DR behavior is expected to allow for more 
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accurate planning and forecast of the distribution system needs. Ultimately, the Testbed should enhance our 

understanding of how to optimize operation of the distribution system, with DR and other embedded DERs, as 

well as what impacts a DR offering may have on supporting bulk grid operations. The Testbed could also inform 

PGE’s distribution resource planning (DRP) efforts, by providing information to help integrate DERs and flexible 

loads into the system planning process. 

PGE expects that the future grid will require greater visibility into system voltage and power values at a more 

granular level and require greater adaptability to changing customer demands. This may include a higher 

penetration of new DER and flexible load. With the implementation of necessary technologies and 

communications to enhance situational awareness and operational control, the presence of DERs and flexible 

loads will have the potential to contribute additional value to the T&D system. 

The technology needed to support DR, as well as other new technologies to build smarter energy infrastructure, 

could be validated within the Testbed. Communication of devices within the Testbed will be important, including 

the protective devices at the substation, equipment on the distribution system, and two-way communication at 

the customer meter. Communication and visibility into these devices is expected to allow for integration into a 

Distribution Management System (DMS). The DMS in turn is expected to integrate and streamline data, allowing 

more efficient operation of the distribution system and integration of smart grid technologies.  

The following provides more detail regarding the three chosen substations: 

• Delaware Substation, in North Portland, is planned and funded for reconstruction by the end of 2019. The 

substation upgrade is slated to include the addition of SCADA. SCADA capability provides real-time 

visibility to feeder loading, bettering inform operators and engineers on the impact of DR offerings. The 

historical loading data, that SCADA capability provides, is expected to help prove the success of the 

Testbed.  

 

• Planned reconstruction of the Roseway Substation, located in the Hillsboro area, is expected to be 

completed in 2020. Like Delaware Substation, the Roseway Substation upgrade will include additional 

SCADA capabilities and is expected to yield the same benefits in providing visibility to the impact of a DR 

offering. PGE plans for Roseway Substation service to include the South Hillsboro Land Development 

Project (SoHi) community, which has become a point of interest for introducing smart grid applications. 

We believe that Roseway Substation has a greater likelihood of pairing DR with higher concentrations of 

distributed solar, storage, and EVs, due to developer interest in the SoHi area.  

PGE plans for substation upgrades at Delaware and Roseway Substations to include advanced protective 

relays, expected to facilitate reliable integration of higher levels of DER on the feeders. The substation 

switchgear is planned in line with PGE’s latest design standards including voltage monitoring on the load-

side of the feeder breaker (which we believe will be necessary to support transfer-trip protection for large 

DER). Plans are for transformers to include advanced voltage control, enabling additional inputs for 

improved voltage profile management along the feeder, which is important for enabling CVR. 

• The Island Substation, located in Milwaukie, has no current plans to upgrade, but the breakers and 

equipment are currently outfitted with SCADA capabilities that are capable of providing real-time and 
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historical loading data expected to prove the success of the Testbed. The substation’s location facilitates 

a strong collaboration with the City of Milwaukie and their redevelopment efforts in the downtown and 

waterfront areas. 

The Testbed is meant to create an opportunity for PGE to explore a more complete integration of data from the 

Advanced Metering Infrastructure (AMI) into PGE’s operations for greater visibility into system voltage and loads 

at a more granular level. PGE expects that the Testbed will also create an opportunity for us to explore changes in 

our operations by integrating these areas into a DMS and associated Distributed Energy Resource Management 

System for optimized dispatch and control of devices and resources to support a more flexible T&D system. 

3.3.3  Residential Customer Insights 

These substations provide a wide breadth of segments seen in the residential market. However, they do not simply 

approximate the general population in terms of composition; they are intended to capture a broad diversity of 

customer type. Our plan is to ensure that we observe issues that arise in a wide range of applications. PGE is 

confident that the sites chosen for the Testbed will generate learnings from working with 20,000 customers that 

can be applied to all residential customers in the service territory. Table 2 provides a distribution of residential 

customers in the three Testbed sites. 

Table 2 Distribution of Residential Customers Across Testbed Sites 

Testbed 
Count of Residential 

Accounts 
Percent of 

Residential Total 
Sum of Residential 

Annual kWh 
Percent of 

Residential Total 

Delaware 6,938 36% 5,4974,528 32% 

Island 7,995 41% 78,510,188 45% 

Roseway 4,398 23% 40,954,696 23% 

Total 19,331 100% 1,74,439,412 100% 

 

The following section describes highlights from the customer analytics we did on the three substations, showing 

that they (individually or as a whole) are adequately representative of the service territory, and calling out where 

they differ. 

3.3.3.1  Urban-centric 

Rural residential customers are underrepresented in the Testbed. Only Roseway has material agricultural load. 

While this is a shortcoming of the Testbed’s sample composition, rural customers are particularly challenging for 

a project where customer representation, system operations, cost, and applicable learnings are valued above the 

need to have all customer types participating. The substation sites have nearly the same percentage of Suburban 

customers (58%) as All Residential (59%), and a higher percentage of Urban customers (37% versus 26% for All 

Residential). 

3.3.3.2  Average PGE Bill Amount 

Testbed participants’ distribution of monthly bill amounts is close to All Residential. They are less likely to have 

high PGE bills (over $200 per month) and are more likely to have bills in the $70-120 (medium) range. Delaware 
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represents customers with low bills, which correlates with their propensity to have smaller homes and non-electric 

heat.  

Chart 1 Average Bill Size by Substation vs. All Residential 

  

3.3.3.3  Home Heat Source61 

The Testbed, as a whole, has slightly more non-electric heated homes than All Residential. Delaware and Roseway 

substations have more non-electric heated homes; however, when combined with Island substation (which has a 

high percentage of electric heat homes and comprises 41% of the total Testbed population), the overall mix is 

representative. PGE expects that the fact that many homes in Roseway and Delaware are gas-heated will make 

recruitment for heating, ventilation, and heating, ventilation, and air conditioning (HVAC)-focused DR strategies 

challenging, but no more than the average customer across the service territory.  

                                                           
61 It should be noted that PGE data on heating fuel type can be unreliable as it is based on reported fuel type at time of 
construction and can change with renovations/improvements.  
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Chart 2 Electric Heated Homes by Substation vs. All Residential 

 

3.3.3.4  Homeowner versus Renter 

Renting and the split incentive problem62 for PGE customers to invest in demand-side resources and strategies, 

such as EE and DR, is a well-documented issue. Again, across the three substations PGE has a representative subset 

of homeowners versus renters. 

Chart 3 Homeowners and Renters by Substation vs. All Residential 

 

3.3.3.5  Energy Tracker Use and Product Enrollments 

Energy Tracker is PGE’s online tool for accessing energy usage and getting tips for improving EE in the home. 

Research shows that 23% of Testbed customers have used this tool, virtually identical to the 22% across All 

Residential. 

Testbed customers are slightly more likely than All Residential customers to enroll in Paperless Billing, the Equal 

Payment program, Solar Energy, and Renewable Energy. Customers served by the Delaware substation have much 

                                                           
62 The “split incentive problem” is that DSM measures often require capital investment from the property owner, while the 
benefits are accrued to the tenant. 
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higher-than-average enrollment rates in Paperless and Renewable. PGE looks forward to learning whether higher-

than-average engagement in these programs translates in higher DR participation. 

Chart 4 Program Participation by Substation vs. All Residential 

 

3.3.3.6  Estimated Household Income 

Overall, the Testbed represents low income customers very well. It has slightly more mid-income and fewer high-

income than All Residential, but Roseway has a higher-than-average income distribution, which enables us to test 

the correlation between the high-income group and pilot participation.63 

Chart 5 Income Distribution by Substation vs. All Residential 

 

                                                           
63 Note that the income data informing this analysis is purchased and is skewed toward higher income earners overall; so, 
while useful for comparative analysis, it doesn’t adequately reflect the percentage of the population that is low income.  
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3.3.3.7  Market Segments 

PGE has created a residential segmentation framework that consists of five segments that can be defined by 

“customer personas”: 

• Innovative Investor customers are more affluent and often participate in renewable programs.  

• Totally Tech customers are more likely to engage with PGE through electronic means and are often 

early adopters of new technologies.  

• Sensible Saver customers have lower income but live within their means and have good PGE credit 

scores. They are often willing to invest to save money in the long run.  

• Continually Connected customers have PGE payment issues and contact PGE’s Customer Service 

frequently to manage those issues.  

• Simply Service customers tend to be younger, renters who move often, and have low PGE bills. 

While the individual substations have a mix of distinctive segment distributions, overall the Testbed is very close 

to All Residential. 

 

Chart 6 Customer Personas by Substation vs. All Residential 

 

3.3.3.8  Information-Action Orientation 

PGE has data that details whether customers are likely to consume information before participating in 

programs or make purchases. This attribute is relevant to DR offerings because understanding how DR works 

and why customers participate is expected to inform enrollment and participation plans. As shown in Chart 

7  below, overall the Testbed participants are relatively close to the All Residential. PGE expects to be able to 

extrapolate from learnings and facilitate the desired broader deployment of these technologies. 
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Chart 7 Info-Action Orientation by Substation vs. All Residential 

 

3.3.3.9  Renewable Affinity 

PGE has data that tells whether a customer has high, medium, or low Renewable Affinity (e.g. “caring for the 

environmental impact of products or behaviors”). Since DR has renewable benefits, this attribute may be 

indicative of customers’ propensity to participate. Overall, Testbed participants have close-to-average Renewable 

Affinity (and PGE’s All Residential scores are very high relative to national scores). As seen in Chart 8 below, 

customers supplied by the Delaware substation are particularly high (as they were on Paperless and renewable 

enrollments)—they are expected to be a good test of whether higher Renewable Affinity is correlated with higher 

DR participation. 

Chart 8 Renewable Affinity by Substation vs. All Residential 
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Overall, while there are differences between the individual substations and the All Residential population, the 

combined set of all Testbed participants and their homes are representative of the All Residential population–

they are similar in many more ways than they are different. PGE has excluded many attributes with similar findings 

between the Testbed and All Residential to keep this overview succinct (e.g. PGE found very small differences in 

payment and credit-related attributes). 

3.3.4  Business Customer Insights 

Table 3 Businesses and Meters by Substation 

Testbed Site 

Count of 

Distinct 

Businesses 

Percent of 

Testbed 

Distinct 

Businesses 

Count of 

Business 

Meters 

Percent of 

Testbed 

Business 

Meters 

Delaware 447 34% 750 29% 

Island 651 50% 1,256 49% 

Roseway 263 20% 556 22% 

Total 1,304 100% 2,562 100% 

 

Table 4 Business Annual KWh by Substation 

Testbed Site 

Sum of Business 

Annual kWh 

Percent of Testbed Business 

kWh 

Delaware 34,997,125 21% 

Island 76,942,465 46% 

Roseway 55,980,596 33% 

Total 167,920,186 100% 

 

Even though the kWh per meter is much higher for Business customers than Residential, about half the kWh usage 

in the Testbed comes from Business customers. 

The following section describes highlights from the business customer analytics we did on the 3 substations. While 

is it much harder to get a sample that represents the All Commercial PGE market when it is based on geography, 

the Testbed has a relatively well-rounded set of business customers. 
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3.3.4.1  Rate Code and Bill Amount 

The Business Testbed customers have a close-to-average distribution across bill codes–89% are on PGE’s Tariff 

Schedule 32 (small non-residential service) compared to 84% of All Business. The Bill Amounts distribution, shown 

below in Figure Chart 9,  is also close to the All PGE Business distribution. 

Chart 9 Distribution of Bill Amounts 

 

Business Segments 

PGE’s business segmentation framework is based on Standard Industrial Code (SIC) groupings. Chart 10 and Chart 

11 show how business types in the Testbed sites compare to those in the All Business population. 

Chart 10 Business Types in Testbed vs. PGE Service Area 
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Chart 11 Business Types in Testbed vs. PGE Service Area (continued) 

 

3.3.4.2  Product Enrollments 

Testbed business participants are close to the All Business average for enrollments in Paperless Billing and 

Renewable Energy–and those served by the Delaware substation are particularly high (as we saw with Residential 

customers). PGE expects to learn whether the higher current participation translates to higher DR participation. 

3.3.4.3  Summary 

It is more difficult to get a representative sample of business customers than residential participants (especially 

when the sample is based on the substations serving them) because there are fewer business participants and 

businesses differ more than residential customers. Still, the Testbed Business customers are not overly dissimilar 

to All Business customers served by PGE. PGE is confident that we will be able to extrapolate from business 

learnings to the general business population. 

3.4  Pilot Design 

As stated earlier, the Testbed targets a 66% residential participation rate across four residential offerings, and a 

25-40% commercial participation rate. 

High residential participation is driven by assigning all residential customers for whom PGE has email contact to 

the PTR pilot. This is an opt-out PTR for a voluntary response pilot, in which participants receive rebates for 

reducing energy usage during 10-20 DR events annually. PGE plans to migrate PTR participants to one of two DLC 

pilots over a two-year period, as these automated pilots offer greater load reduction and value to the grid. The 

aggressive scenario anticipates that within the Phase I timeframe, 25% of PTR participants migrate to a thermostat 

offering (either bring your own, or direct install) and an additional 25% migrate to a water heater DR offering. The 
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pilot also targets five percent enrollment in TOU pricing. Total enrollment targets over 13,000 households.64 In 

the moderate scenario, migration to DLC offerings is half as great, or 12.5% migration into each program.  

PGE plans to recruit and have commercial and large nonresidential customers (Schedule 32 and 38)65 participate 

through our Energy Partner program. The PGE Testbed team, including our program administrator, CLEAResult, 

have researched the C&I customers at each of the Testbed sites. The C&I approach outlined in this application 

calls for Testbed-specific incremental spending for marketing and incentive dollars. The Team plans to deploy new 

approaches to acquire C&I customers in the Testbed that would otherwise be difficult to engage through the 

Energy Partner program. As we develop energy storage pilots we may also approach these customers with energy 

storage proposals. Additionally, as we develop new fleet and business EV charging pilots, we plan to approach 

these C&I Testbed customers. The lessons learned by developing new C&I approaches in the Testbed are expected 

to inform new and adjusted program designs for broader service territory application.  

 Testbed Timeline 

PGE built a timeline for the Testbed that includes work over ten calendar quarters. Program deployment is forecast 

for two years of activity between the research and evaluation work. PGE plans to conduct research in the first 

quarter of the 2.5 years of work, and to conduct evaluation in the final quarter of scheduled work. Thus, research 

work is projected to begin in 2019. The research conducted in the first quarter is meant to inform the program 

activity and the outreach and education work. We expect research to identify the Testbed customers that are 

eligible to participate and how they might participate. We also expect research to inform how we message and 

outreach to different types of customers. Program deployment encompasses the bulk of this application’s 

proposed activities: roll-out of opt-out PTR, migration of customers to DLC pilots and programs, and retention of 

those customers who did not migrate. The evaluation activity in the last quarter of Phase I Testbed work is 

expected to help inform PGE, stakeholders, and the Commission of lessons learned around the strategy and 

activity deployed during the two-year period.   

Figure 1 Testbed Timeline 

 

 

                                                           
64 PGE assumes no overlap (other than TOU + PTR) as households cannot participate in DLC and PTR simultaneously. 
65 PGE’s Schedule 32 offers standard service and pricing for small nonresidential customers (not to have exceeded 30 kW). 
PGE’s Schedule 38 offers optional standard service with time of day energy pricing for large nonresidential customers (not to 
exceed 200 kW). Schedule 38 does not have demand charges.  

Y1 Y2 Y3
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
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3.5  Benefits 

The PGE Testbed is being undertaken to accelerate the development and understanding of DR as a system 

resource. To understand the true potential of the resource, the Commission required the Testbed to acquire DR 

“at scale.”  While PGE and the DRRC have interpreted the term at scale in several ways, all parties agree that 25% 

participation is a reasonable quantification of the “at scale” goal. PGE is going beyond this to target 66% Testbed 

participation via opt-out PTR.  

DR is expected to help PGE procure needed and carbon-free capacity and model the building of smarter energy 

infrastructure. PGE’s 2016 IRP, filed in OPUC Docket No. LC 66, identified a 2021 capacity need driven by the 

closure of PGE’s Boardman coal plant. To help fill this gap, PGE is working to acquire at least 77 MW of DR. PGE’s 

recent decarbonization study identifies acquiring significant flexible load (which encompasses DLC DR programs) 

as a key strategy in integrating renewables while increasing electrification. Flexible load describes all demand-side 

resources with high availability. The Decarbonization Study anticipates up to 900 MW of flexible load, which is 

expected to require a new paradigm for grid operations. PGE anticipates that the Testbed will allow insight into 

this new paradigm through its concentration of flexible load.  

We believe that the Testbed will require the industry to improve coordination channels and protocols to deploy 

DR more broadly. We expect that iterating a pilot offering will require coordination with PGE’s other DSM entities 

such as NEEA and the Energy Trust to identify synergies with present pilot and program offerings. We also expect 

to coordinate with Transportation Electrification market actors.  

PGE also expects that improved coordination within PGE will be required. PGE is reprioritizing substation 

investment timelines to advance upgrades at the Island substation in Milwaukie. We plan to site new Electric 

Avenues–multi-vehicle public EV charging sites approved in Docket UM 1811–in two of the Testbed sites. 

Additionally, if approved by the Commission, PGE plans to bring UM 1856 energy storage efforts into the Testbed. 

 Immediate Benefits (0-1 year) 

3.5.1.1  Coordination of Activity Internal to PGE. 

1. Incentive Coordination. PGE is currently working with Energy Trust and NEEA to coordinate DR, 

efficiency, and renewable incentives, as well as measure development to drive DR participation. 

2. PGE Internal Coordination. PGE is internally coordinating across areas.  

i. Both the Milwaukie and the Hillsboro Testbed sites are sited to have new Electric Avenue 

deployments. 

ii. PGE is internally coordinating with planned distribution system upgrades. PGE has 

accelerated the Island Substation’s upgrade timeline to facilitate and support Testbed 

activities. Previously, the Island Substation was lower in the upgrade queue. To support 

the Testbed, the distribution team accelerated the Island Substation upgrade timeline. 

3. Strategic Alignment. The Testbed is a strategic initiative supported by the PGE executive team. 

We believe that this initiative will help determine the shape and scale of DR as part of PGE’s future 

operations. 
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4. Community Engagement. PGE is coordinating with Milwaukie, Portland, and Hillsboro city staff 

to better understand how to engage each community. These coordination meetings have led PGE 

to believe that “on-the-ground” community engagement will be necessary for the project to 

succeed. PGE plans to meet with the Energy Trust to assure that our respective efforts in these 

communities are coordinated. 

3.5.1.2  Insights 

5. Approach insights. Testbed discussion is helping PGE to identify possible new approaches to 

participation in our larger commercial and industrial DR program.  

6. Program Development insights. PGE is developing new residential DR offerings in the Testbed 

such as SFR water heaters.  

7. Home Builder Outreach insights. PGE plans to work with new home builders in Hillsboro to enable 

DR in new homes.  

3.5.1.3  Other 

8. Customer Value Proposition. Development of a customer value proposition for participating in 

DR programs.  

9. Customer Recruitment and Retention. PGE expects to improve its understanding of how to 

recruit and retain PGE customers to participate in DR programs. 

10. Deepen Understanding of DR Potential. Better understanding of the technical and feasible 

potential of DR and flexible load including data for IRP planning of DR resource development and 

potential. 

11. External Funding. Identify and create space for external funding of pilots and programs within 

PGE’s service territory (see Section 3.5.6: ). 

12. Distribution Planning. Better insight into how to integrate demand-side resources into DRP. 

 Near Term Benefits (1-2 years)  

1. Customer Value Proposition. Development of a customer value proposition for participating in 

DR programs.  

2. Customer Recruitment and Retention. Understand how to recruit and retain PGE customers to 

participate in DR programs. 

3. DR Potential. Better understanding of the technical and achievable potential of DR and flexible 

load including data for IRP planning of DR resource development and potential. 

4. External Funding. Identify and create space for external funding of projects and programs within 

PGE’s service territory. 

5. Distribution Planning. Better insight into DRP. 

6. Leveraging DR through Partnerships. Understand how best to create partnerships to leverage 

DER. 

 Mid-Term and Long-Term Benefits (2-5 years) 

1. DR Resource Potential. Better insight and understanding into DER resource potential.  
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2. Grid Integration. Understand how to incorporate EE, DR, and DER assets into power grid 

operations. 

3. Grid Operations. Understand distribution grid operation implications of high penetration rates of 

DR, EE, and DER. 

4. Communications and Controls. Better understanding of the communications, visibility, and 

controls needed to incorporate high rates of DR and DER.  

5. Data Development. Better data development for more complex DRP. 

6. External Funding. Allow for external funding of pilots and programs within the PGE service 

territory. 

7. Sharing Knowledge in the Region. Program knowledge that can leveraged by others in the region 

for resource planning and utilization and program development.  

8. Technology Vetting. Offers a place for new technology to be vetted and tested in real world 

conditions before investment commitments are made. 

Once Testbed activities have begun, we expect additional benefits to arise including, but not limited to, those 

uncovered through the following efforts: 

1. Research effort – PGE expects to learn more about its customers and how they view DR. Furthermore, we 

anticipate that the Company will learn about others’ willingness to partner with an energy company to 

reduce the energy footprint of the system (e.g. lower the carbon content of energy, control overall 

energy costs, help lower rates, provide better energy resiliency within their communities). 

2. Education and outreach campaigns – PGE expects to learn about the customer value proposition of DR 

and how the customer wants to engage with their energy company, successful incentive structures, the 

communication approach, and the proper messaging for each type of engaged and non-engaged 

customer. 

3. Project field work – PGE expects to learn how to structure offerings to participants that better fit their 

needs and automate their response to grid needs without inconveniencing the participant (e.g. affecting 

clothes- or dish-washing, or the heating or cooling the home) or interrupting the participants’ electric 

service. 

4. Program work – PGE expects to learn how best to coordinate efforts with other DSM providers such as 

the Energy Trust and NEEA to offer customers comprehensive packages. Additionally, through the 

program work, PGE expects to learn how to accelerate DR program development and program 

participation. PGE also expects to better learn about the technical and feasible potential of DR, as well 

as the system and operational necessities, proclivities, and unique operational attributes of DR. We 

expect that this will inform grid operations and grant insight to PGE’s Power Operations regarding the 

capability and implication of using DR as a grid resource. We anticipate that many of these benefits will 

be continued (and possibly be augmented) should the Testbed continue into Phase II, where many new 

types of resources can be leveraged to help understand how to reach PGE’s carbon reduction goal and 

how to build flexible load. 
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 How the Testbed Saves Customers Money 

The Testbed is primarily meant to speed the development of DR. As Staff stated in their second round of comments 

in PGE’s 2016 IRP, historically, PGE development of DR from pilot to program has taken too long.66  PGE expects 

that an abbreviated development duration will reduce program cost. We also expect that the Testbed will 

accelerate our understanding of how to communicate, offer, enroll, and retain customers, and ultimately increase 

customer participation in DR. It would then be possible for PGE to apply Testbed learnings throughout the service 

territory. Without the Testbed, learnings would follow individual pilot and program timelines and be specific to 

the offering, on separate timelines, and possibly not coordinated. 

PGE plans to continue its current internal efforts to coordinate Testbed DSM investments to optimize benefits and 

learnings. Further, PGE has begun to coordinate with the Energy Trust and NEEA on program development, 

marketing, and coordination of incentive offering. We have undertaken these efforts to advance and accelerate 

the development of DR and EE where synergies can be identified. By defining a Testbed by its physical energy 

system (i.e. substation), PGE expects to better learn how to incorporate this dispatchable resource within our 

system. We expect that distribution system operators and planners will have better data about how to operate 

and plan for a system with increasingly high penetrations of DSM. 

 New Program Development within the Testbed 

While we plan for Phase I of the Testbed to be focused on existing DR technologies, the PGE DR team is working 

to develop new programs to reach additional markets with those technologies through the Testbed. These include 

a SFR water heater offering for both electric resistance and heat pump water heaters. PGE plans to investigate a 

direct mail offer for new smart thermostats and a new “bring your own” thermostat pilot for commercial 

customers. Additionally, the DR team expects to coordinate with PGE’s Energy Storage and TE teams. We expect 

that the learnings of opt-out PTR within the Testbed will inform our strategy for migrating customers to automated 

DR offerings. Additionally, PGE is working with the Energy Trust, NEEA, Earth Advantage, and various home 

builders in Oregon to create new home strategies to make these homes smart-grid enabled. 

 Third Party Funding 

PGE has indirectly conducted research (through our DRRC member, PNNL) and prepared materials for the U.S. 

Department of Energy (DOE) review of a proposal for SFR heat pump water heater research. PNNL has counseled 

PGE that DOE is unlikely to supplement funding for the Testbed, but are generally willing to provide funding for 

research efforts that could leverage the funding made by customers for the Testbed. 

PGE is committed to continuing outreach efforts to various organizations and entities that might be willing to fund 

research efforts in the Testbed that would benefit PGE customers. PGE is also leveraging Energy Trust funds to 

finance measures that have both EE or renewable energy and load management benefits. 

3.6  Cost Effectiveness 

The Testbed leverages current cost-effective DR pilots and amplifies resources dedicated to DR education and 

program adoption. These amplified resources–marketing, education, outreach, research, and evaluation–drive 

                                                           
66 Supra Note 29. 
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cost effectiveness down, but represent the cost of timely learnings. In the absence of the Testbed, these learnings 

would be cultivated one pilot at a time over a course of several years if not decades. 

PGE forecasts that Phase I of the Testbed will cost $5.9 million and provide about six megawatts of capacity. The 

$2.6 million in development costs, as reported in Table 5, represents the customer investment and the cost to 

accelerate the development of DR as a non-carbon based peak energy replacement resource. The Testbed is being 

undertaken so that PGE, the Commission, and our stakeholders can learn together to develop new demand-side 

resources. PGE expects to work with the DRRC to extract as much value as possible from the investment. The $3.3 

million operating costs reflect the cost to offer our present DR pilots “at scale” or at higher participation rates 

within the Testbed.  

Table 5 Testbed Costs by Year 

Budget Category Launch 
Year 1 

Operations 
Year 2 

Operations Total 

Development Costs     

Marketing 335,000  335,000  111,000  780,000  

Research and Evaluation 130,000  110,000  240,000  480,000  

Staffing 148,000  607,000  607,000 1,362,000  

Subtotal 613,000  1,052,000 958,000  2,623,000  

Operating Costs     

Materials and Equipment                   -    1,076,000  1,162,000  2,238,000  

Program incentives                   -    446,000  558,000  1,004,000  

Subtotal                   -    1,522,000  1,720,000  3,242,000  

Testbed Total Costs 613,000  2,574,000  2,678,000  5,865,000  

3.6.1  Marketing Costs 

PGE has incorporated a total of $780,000 in marketing, education, and outreach dollars into the budget. The 

Testbed is meant to find new approaches to induce participation. The marketing and outreach plan anticipates 

digital advertising, direct mail and email marketing, community events and partnerships, outreach with 

community leaders, establishment of a neighborhood model home, and local media placements. Lessons learned 

within the Testbed include how best to approach and package DR and leverage marketing of efficiency and 

renewable resources to improve the cost effectiveness of existing and future DR programs. 

3.6.2  Research and Evaluation Costs 

The Testbed is a research project; $480,000 is budgeted for data analytics and evaluation efforts. Findings are 

expected to inform education and outreach as well as program development. Research and evaluation costs 

encompass participant surveys and interviews at inception, midway, and conclusion, and encompass A/B testing, 

data analytics, and reporting. 
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3.6.3  Staffing Costs 

The pilot cost includes four full-time equivalent (FTE) employees, either limited term or contract employees; one 

for each of the three substation sites and one program manager. City partners have advised the DRRC that a 

community organizer dedicated to each site will be necessary to attain participation goals and understand the 

constituent populations. PGE believes that by having a presence at each site, the Testbed is likely to more quickly 

resolve issues raised by customers. The approach and value of having a personal presence within a project of this 

size and complexity is supported by similar projects, most notably the seminal 1980 Hood River Conservation 

Project.68  Those members of the DRRC familiar with the Hood River Project have voiced support for Testbed 

project community organizers.  

Program manager responsibilities are expected to encompass distribution, metering, research, evaluation, 

operations, project management, and reporting functions, as well as coordinating with other program groups such 

as energy storage and EVs. 

3.6.4  Operating Costs 

Materials and equipment costs are estimated at $2.2 million and include all variable costs such as data 

aggregation, smart thermostat or water heater purchase and installation, software licensing, equipment 

maintenance, and commercial equipment installation. Customer incentives for the Testbed effort are estimated 

at just over $1 million. These estimates reflect the financial design and variable cost estimates for each separate 

DR pilot included in the Testbed effort. PGE expects operating costs to vary with program adoption. 

Fixed costs associated with each DR pilot were omitted from the Testbed budget and cost effectiveness analysis. 

Examples include program management, vendor implementation costs, and marketing associated with unique DR 

offerings. Fixed costs have already been represented in the pilots’ independent cost effectiveness analyses; the 

assumption is that Testbed participation will not drive increases in fixed costs. 

3.6.5  Cost Benefit Estimates 

PGE’s cost effectiveness modeling includes four distinct tests and is based on PGE’s ‘A Proposed Cost-Effectiveness 

Approach for DR,’ submitted to the OPUC in 2016 and based upon California protocols.69 Cost Benefit ratio 

estimates for each test are reported below under two Testbed enrollment scenarios. All tests compare the net 

present value (NPV) of costs and benefits over a 10-year horizon. 

Benefits primarily consist of the capacity value associated with each DR pilot within the Testbed beyond that 

expected from PGE’s programs in this area in the absence of the Testbed. This varies with load impact and program 

availability (greater availability results in greater capacity value). The Testbed analysis uses the 2016 IRP Update 

value of the avoided capacity proxy resource ($128.96 kW/yr. for a simple-cycle combustion turbine), and de-rates 

that value separately for each program, to reflect program availability and event notification requirements. 

Each of the DR offerings modeled within the Testbed have undergone independent cost effectiveness analyses 

that supported each pilot’s initial filing. Testbed cost effectiveness is significantly lower than any independent DR 

                                                           
68 See BPA Library for reports on the Hood River Project. 
69 See PGE UM 1708 compliance filing April 28, 2016 (https://apps.puc.state.or.us/edockets/docket.asp?DocketID=19228). 
For further details on California methodology, see http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=11574. 

https://apps.puc.state.or.us/edockets/docket.asp?DocketID=19228
http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=11574
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offering due to its amplified resources dedicated to DR education and adoption. These additional resources–

marketing, education, outreach, research, and evaluation–drive cost effectiveness down, but represent the cost 

of timely learnings. In the absence of the Testbed, these learnings would be cultivated one pilot at a time over a 

course of several years if not decades. 

The aggressive enrollment scenario produces an estimated 0.58 cost benefit result on the TRC. This test is intended 

to encompass the perspective of all parties (utilities + participants). Results fall to 0.48 in the moderate enrollment 

scenario due to the lower load impact across which to spread fixed cost. 

Table 6 Benefit: Cost Estimates by Enrollment Scenario 

 Aggressive 
Scenario 

Moderate 
Scenario 

Costs 
Included 

Benefits 
Included 

Total Resource Cost 
Test:        ‘all 
parties’ 
perspective 

0.58 0.48 
Administrative +     
soft costs 

Avoided costs of 
electricity + 
environmental 

Program 
Administrator 
Test: energy 
company 
perspective 

0.43 0.36 
Administrative + 
incentives paid 

Avoided costs of 
electricity 

Rate Impact 
Measure Test: 
customer 
perspective 

0.43 0.35 
Administrative + 
incentives paid + 
sales revenue lost 

Avoided costs of 
electricity 

Participant Cost 
Test: participant 
perspective 

3.16 2.90 Soft costs Incentives paid 

 

Annualized MW load 
impact 

6.17 4.88   
 

 

Cost effectiveness falls to under 0.50 in the Program Administrator and Rate Impact Measure tests. These results 

are typically below the TRC test. Results are generally highest for the Participant Cost test.  

As a quantitative measure, cost effectiveness does not fully capture the most important benefit of accelerating 

DR program development, particularly the pilot phase. If the Testbed can identify pathways to increase DR 

program participation (e.g. that framing DR as a community resource resonates with customers; or new channels 

and / or smart assistants can be key to participation), these insights can be applied to the entire portfolio, thus 

reducing portfolio costs. In this sense, the Testbed is analogous to the first phase of market transformation 

programs, which are assessed for cost-effectiveness based on long-term costs and benefits. Given the number of 

uncertainties about the Testbed outcome, it is difficult to develop such long run quantitative analysis. However, 

given the scale of the Testbed versus the potential resource, it is safe to say that the benefits of making DR scale-

up feasible are extremely large. 
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Table 7 Testbed Costs – Aggressive Enrollment Scenario 

 

 

Total Resource Cost Test: 'All Parties' perspective Program Administrator Cost Test

Cost/Benefit Category Costs Benefit Cost/Benefit Category Cost Benefit

Administrative costs $5,897,000 Administrative costs $5,897,000

Avoided costs of supplying electricity $4,083,000 Avoided costs of supplying electricity $4,083,000

Bill Reductions Bill Reductions

Capital costs to utility $0 Capital costs to utility $0

Environmental benefits $28,000 Environmental benefits

Incentives paid Incentives paid $3,364,000

Revenue loss from reduced sales Revenue loss from reduced sales

Transaction costs to participant $446,000 Transaction costs to participant

Value of service lost $708,000 Value of service lost

$7,051,000 $4,111,000 $9,261,000 $4,083,000

Benefit Cost Ratio 0.58   Benefit Cost Ratio 0.44 

Rate Impact Measure Test Participant Cost Test

Cost/Benefit Category Cost Benefit Cost/Benefit Category Costs Benefit

Administrative costs $5,897,000 Administrative costs

Avoided costs of supplying electricity $4,083,000 Avoided costs of supplying electricity

Bill Reductions Bill Reductions $281,000

Capital costs to utility $0 Capital costs to utility

Environmental benefits Environmental benefits

Incentives paid $3,364,000 Incentives paid $3,364,000

Revenue loss from reduced sales $281,000 Revenue loss from reduced sales

Transaction costs to participant Transaction costs to participant $446,000

Value of service lost Value of service lost $708,000

$9,542,000 $4,083,000 $1,154,000 $3,645,000

Benefit Cost Ratio 0.43   Benefit Cost Ratio 3.16 
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Table 8 Testbed Costs – Moderate Enrollment Scenario 

 

 

 

The DRRC has agreed that the aggressive scenario is best suited to deliver the targeted participation levels and 

comports with OPUC direction: 

• The Commission’s stated goal for the Testbed: “The purpose behind Staff’s proposal of the DR Testbed is 

to rapidly accelerate the development of viable DR programs and demonstrate its ability to function as a 

resource.”70 

• The Commission’s direction regarding DR in general: “Given the analyses produced in this proceeding and 

PGE’s stated need for capacity in the short term, Staff recommends the Commission require PGE to meet 

77 MW (winter) and 69 MW (summer) DR megawatts as a floor, with a reach goal of meeting PGE’s own 

DR High Case of 162 MW (summer) and 191 MW (winter).”71   

Cost effectiveness measures are further discussed in Appendix E. 

                                                           
70 Supra Note 29.  
71 Ibid. 

Total Resource Cost Test: 'All Parties' perspective Program Administrator Cost Test

Cost/Benefit Category Costs Benefit Cost/Benefit Category Cost Benefit

Administrative costs $4,882,000 Administrative costs $4,882,000

Avoided costs of supplying electricity $2,889,000 Avoided costs of supplying electricity $2,889,000

Bill Reductions Bill Reductions

Capital costs to utility $0 Capital costs to utility $0

Environmental benefits $20,000 Environmental benefits

Incentives paid Incentives paid $3,138,000

Revenue loss from reduced sales Revenue loss from reduced sales

Transaction costs to participant $463,000 Transaction costs to participant

Value of service lost $689,000 Value of service lost

$6,034,000 $2,909,000 $8,020,000 $2,889,000

Benefit Cost Ratio 0.48   Benefit Cost Ratio 0.36 

Rate Impact Measure Test Participant Cost Test

Cost/Benefit Category Cost Benefit Cost/Benefit Category Costs Benefit

Administrative costs $4,882,000 Administrative costs

Avoided costs of supplying electricity $2,889,000 Avoided costs of supplying electricity

Bill Reductions Bill Reductions $201,000

Capital costs to utility $0 Capital costs to utility

Environmental benefits Environmental benefits

Incentives paid $3,138,000 Incentives paid $3,138,000

Revenue loss from reduced sales $201,000 Revenue loss from reduced sales

Transaction costs to participant Transaction costs to participant $463,000

Value of service lost Value of service lost $689,000

$8,221,000 $2,889,000 $1,152,000 $3,339,000

Benefit Cost Ratio 0.35   Benefit Cost Ratio 2.90 
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3.7  Customer Education, Outreach, Recruitment and Retention 

The overall marketing strategy is to find the customer value proposition and communicate the value of DR in many 

cases alongside efficiency or renewable values from the associated equipment. This messaging, once successfully 

identified, can be honed and transferred to the broader service territory. PGE’s DR focus groups72 have shown 

that customers do not understand, nor are particularly interested in, participating in DR offerings. However, this 

study also demonstrates that messaging and how PGE educates customers about DR shapes their understanding 

of its value and thus their willingness to participate.  

The Testbed will target 66% participation, a level currently unpredicted in any service territory. As a comparison, 

PGE’s long running voluntary renewable energy program has 21% participation, while the Paperless Billing 

program has 37%.  

There are several other factors that make the endeavor additionally challenging. Firstly, PGE is only asking for 

approximately two years of in-field activity. This is a compressed timeline for an unprecedented and far-reaching 

undertaking. Secondly, the Testbed sites–distributed across three substations–are a cross section of PGE’s service 

territory. This means that to approach a 66% participation and retention rate, PGE will need to communicate the 

customer value proposition to customers that traditionally would not engage with PGE on matters extending past 

regular billing. These customers pose new challenges on the PGE program-side, as well as to research & marketing, 

education, and outreach activities. However, for the Testbed to reach high levels of participation and to 

understand the true potential of DR and flexible load as a replacement resource, these hard-to-reach customers 

need to participate. Thus, PGE is budgeting approximately $780,000 to develop an outreach strategy to inform 

cost-effective program development. We expect this outreach strategy will include messaging around the 

customer value proposition for various customers within the PGE Testbed, the goal being to apply learnings to the 

service territory broadly for years to come. PGE plans to build the outreach strategy based on the lessons from DR 

marketing in other regions with considerably more experience, but test their findings against Oregon’s culture 

and environment, and against the need to extend beyond “early adopters” to more reticent markets. 

To reach a 66% participation rate in the Testbed and develop flexible load, PGE believes that we must ramp up 

engagement, and thus, plans to automatically enroll qualifying Testbed participants in PGE’s opt-out PTR pilot. 

There are only a few utilities in the country that have deployed this strategy.73 We expect that clear and compelling 

communication of the customer value proposition will be extremely important to retain opt-out PTR customers, 

as well as migrate them to automated response pilots (such as the DLCT pilot or one of the water heater pilots). 

Therefore, the first step in customer engagement is planned around awareness and education of the following:  

• DR Concepts: Educating customers about DR needs to be tactfully undertaken. Even the term 

“DR” is energy company-centric. The lexicon relied on by system operators needs to be 

redeveloped for communicating the value proposition to the customer. Additionally, most 

customers do not think much about, or understand, how energy is generated and transmitted and 

take electric service for granted. PGE’s plan is to focus its education and outreach on the concept 

                                                           
72 “Demand Response Customer Focus Groups”, Opinion Dynamics Corporation, Dec 2017. 
73 Currently Baltimore Gas and Electric has an opt-out PTR program. California is currently working toward an opt-out time-
of-use rate for residential customers across the state. 
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of DR and how it fits within an energy ecosystem that includes other DSM options, as well as how 

this new resource can help control costs and address climate change.  

• Effect Upon the Customer Bill: DR–whether as a pricing mechanism or an incentive offering–can 

reduce customers’ overall energy costs. TOU pricing can also reduce the customer’s monthly bill, 

but requires knowledge and consistent daily behavioral changes. Incentives for DLC, such as a 

smart thermostat offering or a smart water heater offering, can assist customers with their overall 

energy costs by providing an incentive for participation or the technology required for 

participation. Hybrid offerings, such as PTR, familiarize the customer with the concept of 

beneficial behavioral change for a series of DR events. PTR offerings operate by providing the 

customers an incentive for responding to DR events while holding those harmless who cannot, or 

choose not, to respond to an event. This is a similar argument, but not identical to those employed 

for efficiency and renewable resources. We anticipate that some care will be needed to harmonize 

the messages without blurring the distinctions. 

• Beneficial Effect on Future Customer Rates: Part of the customer value proposition to be 

communicated is that DR is a customer-controlled resource that has the capability of offsetting 

larger, long-term investments in new fossil fuel generation. By offsetting these investments, the 

individual customers are helping to keep rates from rising to meet a limited number of hours of 

high energy needs that would otherwise need to be met by investments in fast-ramping resources 

(traditionally single cycle gas plants with long investment terms). 

• Environmental Implications: Using DR instead of fossil fuel-fired generation to address energy 

needs can help with capacity gaps. PGE’s plan is to present the customer and the community with 

the environmental benefits of DR. Offsetting investments in fossil fuel presents its own implicit 

environmental value proposition. However, as presented in this proposal, DR is one of the many 

customer resources on the horizon. We believe that–in addition to established efficiency and 

renewable options enabled by advances in IT and grid operations–the distribution system can now 

be leveraged as a resource to meet customers energy needs, grid service’s needs, and as part of 

a tool set to lower the carbon content of the electric system. Supported by PGE’s Decarbonization 

Study, PGE expects to need up to 900 MW of customer-sited resources. DR is the first of these 

resources. In Phase I of the Testbed, PGE plans to develop a new type of service paradigm where 

customers are part of the system, lending value to the whole, and where the energy company 

gives value for services provided by the customer. 

• Community Effort: Enabling the customer and the energy company to utilize DR can be a 

community effort with broader and immediate implications. In related customer messaging, PGE 

plans to present a community benefit beyond assisting with customer bills and putting downward 

pressure on energy rates. PGE plans to site the Testbed across three substations; each substation 

being a community within a city and serving several types of sub-communities. Many customers 

consider community-level messaging and action a significant incentive. PGE’s plan is for 

messaging to these customers to promote the community value of DR to empower and enable 

the customer to control energy costs and address environmental considerations (also applicable 

to DERs). PGE also expects to leverage investments by customers who can afford early adoption 

of technologies (e.g. roof-top solar, energy storage, or EVs) to assist the community. PGE believes 
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that residential customers’ investments in DER can help spur additional renewables, help mitigate 

rate increases, and provide both locally-sourced energy services during normal grid operations 

and resiliency services during emergencies.  

3.7.1  Approach 

PTR is the preferred offering for automatic enrollment with residential customers because it has the highest 

customer satisfaction ratings when compared to the other twelve pricing approaches tested in Flex Pricing. The 

pilot enrolled 16,000 customers for a saturation rate of 70% among those eligible without intensive community 

based, multi-technology approach proposed in the Testbed. Learnings have informed PGE’s current development 

of PTR and soon-to-be filed pilots for several other cost effective non-firm DR pilots. 

The primary reasons for PTR’s high customer satisfaction are that customers saw monetary benefit for their efforts 

and that occasional behavior changes on specific days present less of an obstacle to participation than day in, day 

out changes. 

After initial DR education and awareness, PGE plans to communicate information about PTR and encourage 

customers to stay with PTR or move to a DLC offering. DLC offerings capture larger DR loads and are automated, 

which presents fewer hurdles to event participation. Therefore, we believe that transitioning customers to DLC 

will be key to prove the resource capability of DR. 

For PGE to achieve the high customer participation and satisfaction necessary for the Testbed to be a success, PGE 

must take the following steps:  

1. The first step of any successful marketing campaign is market research. PGE needs to understand who 

its customers are and identify early adopters. Information on demographics, buying behavior, and the 

motivations to the geographic locations of the Testbed are important. We believe that it will also be 

important to look at information that’s already available to use (secondary research). PGE plans to 

conduct a meta study of other energy company efforts to develop DR in conjunction with our Testbed 

and other service territory research efforts. PGE can extract information and learnings regarding 

messaging and approach from the successes or mistakes of other utilities and review best practices in 

other industries for successful opt-out programs. As stated earlier, PGE understands the need to 

rebrand DR and communicate the concept with approachable, customer-centric language. We expect 

that this will require us to rename the Testbed and possibly the concept of DR itself. 

2. Once PGE concludes the initial research portion in the first quarter of Testbed activity, PGE expects to 

have better information, data, and understanding of our customers. With this research information 

in hand, PGE plans to flesh out a communication strategy and channels for reaching the target market. 

Through the communication outreach efforts, PGE plans to inform each Testbed participant enrolled 

in PTR that they have several options: (1) continue with PTR, (2) move to an automated response 

through enabling technology, such as a smart water heater or thermostat, or (3) opt-out of Testbed 

activities.  

3. Given, the low awareness of DR in our region and the many different types of customers across the 

three Testbed sites, PGE expects that it will be important to utilize several marketing channels to reach 

as much of our target audience as possible. PGE plans to utilize channels such as TV, radio, and digital 

advertising that reach a large audience all at once. Since it can take an individual five to seven times 
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before they understand or recognize a product offering, PGE must utilize a suite of marketing 

channels. PGE plans a tiered marketing approach where:  

a. General awareness of DR is first created, and the customer is familiarized with terminology, e.g., “peak 

times”, “shifting energy” (or other terms), the need to participate as a community. The idea here is 

that by understanding the terminology and reasoning for DR, the customer is more satisfied in 

participating and excited to transition from PTR to the smart thermostat pilot. 

b. Normally, a general awareness campaign would take 6-12 months. However, we expect the general 

awareness campaign timeline will be compressed. PGE plans to develop a detailed timeline after we 

have the results of its research efforts. We plan to internally develop potential strategies and 

approaches for a general awareness campaign and share these with the DRRC before they are 

deployed. PGE plans to deploy a general awareness and communication campaign around PTR opt-

out, messaging on why we need customers to participate, and the value to those who do participate. 

PGE expects that part of the deployment will leverage the community aspect of the pilot. We expect 

this will be done in part through communication and utilization of key community leaders such as 

neighborhood associations or environmental groups. We expect that utilizing this type of in-person 

communication will help foster the trust necessary to move the needle on customer participation, 

and that this will complement the broad channel approach outlined above.  

c. At the time that PGE notifies customers that they are part of the Testbed and are enrolled in PTR, PGE 

plans to explain how PTR operates and their opportunities to participate in automated DR, stay with 

PTR, or opt-out altogether. 

4. PGE expects that it will be important to streamline the customer experience and fix weak spots where we risk 

losing customers. To do this, PGE plans to map out the enrollment process through an Awareness, Interest, 

Desire, and Action (AIDA) model. Before launch, PGE plans to categorize customers by their AIDA stage, which 

will help us determine the level of communication needed across these groups, as well as several critical points 

for confusion and / or customer drop-off. 

 

AWARENESS 

• Audience Perspective: Hasn’t heard of product offer or isn’t interested yet. 

• Objectives: 

- Cultivate customer awareness and education of DR. 

- Spread the word, reach as many people as possible. 

- Ensure that customers within the geographic target(s) are hearing about DR multiple times 

within the first three months of awareness campaign. 

• Communication Channels: Advertising (TV, radio, print, digital), public relations, web, direct marketing 

(email, mail), newsletter, customer service representatives. 

• Estimated audience size75 of ~90%, or 18,000 participants  

 

                                                           
75 Audience size is an estimation of how many customers will see or hear advertising on the communications channel(s) 
selected. 
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INTEREST 

• Audience Perspective: Has heard of concept and might be considering offer. 

• Objectives: Trust is extremely important here as some DR pilots have shown customer skepticism and 

concerns around privacy. 

• Build a connection and trust that is inspired by interesting content. 

• Communication Channels: Website, video, social media ads, in community offices, events (e.g. fairs, 

festivals, farmers markets), influencers (e.g. leaders, activists, neighborhood associations, piggybacking 

on established PGE and Energy Trust contacts and communications campaign), model homes, search 

engine marketing, and customer service representatives. 

• Estimated audience size: ~60%, or 12,000 to 13,000 participants  

 

DESIRE 

• Audience Perspective: Weighing options for enrollment and participation in additional offerings 

(beyond PTR). 

• Objectives: Offer proof to win over customers on the brink of decision making. Showcase the best 

solution for them. PGE can do this by making sure the customer experience is seamless and easy, 

otherwise PGE could lose an interested customer forever. In our experience, most individuals do not 

make a second attempt at enrollment if they were confused by the options or how to participate the 

first time they tried.  

• Communication Channels: Website, email, social media, in community office, customer service 

representatives, door to door. 

• Estimated audience size: ~30%, or 6,000 participants  

 

ACTION/ADVOCACY 

• Audience Perspective: active participation and engagement (not just happening to them but they are 

aware) 

• Objectives: Keep the customer engaged and satisfied. We expected that high customer satisfaction will 

lead to participation in additional offerings or advocacy of offerings to friends. The goal is to move the 

customer to a DLC option in the second year of participation.  

• Communication Channels: In phone app or dashboard, website, email, social media, word of mouth, 

earned media 

• Estimated audience size: ~5-10%, or 1,000 to 2,000 participants (this is a high estimate for best case 

scenario. Average customer advocacy is typically in the 2-5% range).  

3.7.2  Participation Options 

PGE plans to offer customers several options to participate in the Testbed. One of the tasks of marketing is to help 

guide them to their best option. In our experience, presenting customers with product options, increases their 

engagement and satisfaction with the product. However, too many choices will lead to decision paralysis, which 

means the right balance of options must be presented. At the kick-off of the Testbed timeline, PGE plans to enroll 
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qualifying customers (approximately 66%) in the PTR pilot. PGE is using 66% target because this is the proportion 

of customers for which PGE has email addresses (needed for PTR notifications and/or alerts). Our plan is for these 

customers to have an option to opt-out or switch to a DLC option right away. By the end of year two, PGE expects 

to have the following rough breakout based on home type, as seen below. 

 

Table 9 Moderate Scenario Enrollment within Testbed by Home Type76 

Home Type 
Thermostat 

BYOT 
Thermostat 
Direct Install 

Water 
Heaters PTR OO TOU Total 

Single Family 1,073 268 536 7,564 472 9,442 

Multi Family 52 13 1,234 2,131 172 3,430 

Mobile Home - 75 38 138 - 251 

Total 1,125 356 1,808 9,833 644 13,123 
 

Table 10 Aggressive Scenario Enrollment within Testbed by Home Type77 

Home Type 
Thermostat 

BYOT 
Thermostat 
Direct Install 

Water 
Heaters PTR OO TOU Total 

Single Family 2,146 536 1,073 5,687 472 9,442 

Multi Family 104 26 2,469 832 172 3,430 

Mobile Home  150 75 25  251 

Total 2,250 713 3,617 6,543 644 13,123 

 

3.7.3  Community Engagement 

This project is in three specific communities and so there is an advantage in creating a community environment 

with respect to this work. PGE wants customers to understand the value of being a part of this project and the 

contribution they are making. For this aspect, PGE and our municipal partners believe it will be important to have 

a presence in each Testbed community so customers can ask questions and interact with each other. In addition 

to attending high visibility community events, such as farmers markets, neighborhood associations, churches, and 

fairs / festivals, PGE plans to host several open house events for customers to learn and ask questions prior to and 

after roll out.  

We believe that customers will need an easy-to-use web-based platform to feel like part of the community and 

stay engaged with the offering. Furthermore, we believe that the best way to deliver this is via an application that 

customers can download on their smartphones. Our plan is for this tool to track customer participation in DR 

offerings and provide points or rewards for doing so. In our experience, acquiring new customers is 5 to 25 times 

                                                           
76 Table assumptions: 

1. TOU participants are a subset of PTR participants (enroll in both offerings). 
2. No more than 66% of the total population can participate across all DR offerings. 
3. Table does not reflect annual 3% opt-out rate from PTR (customers that will not be captured elsewhere). 
4. Mobile home customers are the best candidate for Smart Thermostat Direct Install or PTR given their heating type. 
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more expensive than retaining existing ones. Therefore, we believe that it makes sense to keep existing customers 

satisfied and engaged in the Testbed. Without this type of engagement and reward system, we are concerned 

that the offering could see high drop rates or resistance in moving to DLC pilots. The price of this tool is not 

included in the budget because it varies significantly and would  require an Request for Proposal process.  

The following are the benefits and features of application engagement: 

1. Re-enforces the value of DR by visualizing participation, progress, and impact; 

2. Friendly competition between neighbors or neighborhoods that shows how they stack up against 

their peers or what they’ve achieved, e.g. “You’ve shifted eight megawatts as a community”; 

3. Makes the process fun and exciting by using gamification; 

4. Can be used for referrals (including referral incentives); and 

5. Can allow social media posts of progress to create additional awareness (e.g., tell their friends the 

impact they’ve had). 

3.7.4  Examples of successful rewards programs 

The Strava application provides customer details on run performance and compares results against other runs.  

The Waze application provides real-time construction, accidents, and other updates for best rates. It also rewards 

users for their contribution to road information. 

The Forest app helps you stay focused and off your phone by accumulating “tree points”, which they use towards 

planting real actual trees on your behalf. 

Figure 2 Marketing Timeline 
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Table 11 Marketing Budget 

Marketing Tactic  Cost  

Digital advertising  $    270,000  

    Search engine marketing  
    Digital advertising/social advertising  
Direct mail/Email marketing  $      80,000  

   Targeted direct mail and email combo sent to each neighborhood  
Community events/partnerships  $    100,000  

  Tabling and sponsorships at fair/festivals  
  Working with businesses on gamification of outreach  

  Work with business customers to engage their customers   
Influencer marketing  $    150,000  

   Identify influential/ community leaders in each neighborhood, get them on 
board to talk about offerings through social media or at events, community 
forums, etc.   
Model homes - in each neighborhood  $      10,000  

   PGE employee or influencer home enrolled in all DR offerings - utilized to 
showcase, take pictures of home, create profile of home, and utilize in case 
studies, social media and for tours.  
TV, radio, print  $      60,000  

   Local or community/neighborhood papers, local radio (OBP, NPR)   

   This is for TV placement only and does not account for production costs $     110,000 
Customer retention (year 2020) 
Total  $    780,000  
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3.8  Market Research and Evaluation  

3.8.1  Summary 

The principal purpose of the Testbed project is to enable PGE to gather information about DR in a high-adoption 

scenario, and thus, improve territory-wide offerings and planning for the future. The purpose of the evaluation 

is to measure the effectiveness of the offering against the objectives, areas for continuous improvements, and 

impacts on the system. 

Table 12, below, identifies some of the key objectives of the DR sites and potential measures that would 

accompany them. This is not meant to be an exhaustive list. 

Table 12 Key Testbed Objectives and Potential Metrics 

Objective of the Offering Process to Measure Potential Metrics 

Identify, develop, and communicate 
the customer value proposition of DR 
to PGE’s customers. 

Customer Surveys 
Awareness, consideration, 
evaluation, and attitudes in pre 
and post conditions 

Work with customers to establish and 
retain a high level of customer 
participation in DR offerings. 

Customer Surveys, Customer 
Interviews, Data Analytics 

Participation level, Dropout 
rate, Load reductions, etc. 

Learn how to recruit and retain 
customers’ participation and translate 
these learnings for development of 
cost-effective strategies to be applied 
to service territory offerings. 

A / B testing on messaging 
and process; extrapolation 

to PGE territory 

Cost per recruit, Drop outs, 
business and residential 
customer profiles/segments 

Collect information on DR potential 
that can inform resource potential 
studies in achieve maximum technical 
potential. 

Customer Surveys, 
Interviews, onsite visits, DR 

impact analysis 

Additional controllable 
equipment observed, or self-
reported, actual demand 
reduced by participants  

Create new offerings that can quickly 
translate to broad deployment program 
offerings. 

Monitor evolution of 
offerings and introduction of 

new programs 

# of new programs, customer 
adoption, and retention. 

Coordinate on new program 
development with other demand-side 
measure providers such as the Energy 
Trust and NEEA. 

Monitor NEEA, the Energy 
Trust, and other initiatives in 

the Testbed, customer 
surveys, and customer usage 

Program interactions on 
adoption, retention, and DR 
Response. 

Study and understand the system 
operational implications of high levels 
of DR and gain insight into how high 
levels of flexible load–necessary to 
meet PGE’s carbon reduction goals–is 
expected to have upon the system. 

Customers usage impact 
analysis 

Measure impacts against 
system and sub-station peaks, 
selected wholesale market 
criteria, DR interactions. 
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Figure 3, below, is a draft logic model developed by PGE. As part of the evaluation, PGE plans to work with an 

Evaluation firm to develop a complete logic model with additional measures. 

Figure 3 PGE Testbed Logic Model 
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Program Goals: Research and develop strategies to accelerate the development and adoption of demand response 

A1. Inputs:  Funding, current PGE program offering, new PGE program offerings, PGE staff time, PGE program contractor staff time, Enbala 
staff time, staff time of subcontractors, 

B5. 
Evaluation 

B3. Program Design 
Input – research into 

optimal / relevant 
DR measures

B1. Mass 
Market 

Outreach 
and 

Education 

D3. Marketing and 
outreach materials 

distributed; customer 
value proposition work 
begins feedback cycle

E1. Tenants gain 
knowledge about 

demand response and its 
benefits, and feel that 

they are contributing to 
something positive

F2. Program savings achieved, 
participation retention, lessons 

learned on program 
development

F1. 
Customers, 

get it, love it, 
set it, forget it

G1. Market transformation strategies are identified and action undertaken 

E4. New programs 
development 

informed by data 
and information 

brought back

E2. Customers 
communicate 

satisfaction with 
participation

D4. Insight from 
surveys inform 

outreach approach 
and program 
developers

E6. New survey data, 
field information  

informs 
effectiveness of 

approach 

D6. Collection of 
customer data that 
informs outreach 

and education 
activity

D5. Surveys conducted 
throughout the project 

period provide insight to 
customer acceptance 

and challenges

B6. Data 
Collection 

A2. Customers do not 
understand demand response 

A4. The Customer value proposition for 
participation in grid initiatives is poorly defined

A5. Customer capital is limited for new technology 
that has multiple stakeholder benefits

C1. Broad campaign to 
educate customers about 

the reason for the 
program and the 
customer value 

proposition 

C2. Opt-out PTR selected as 
foundation for initial participant 

recruitment; marketing 
strategies and collateral 

developed

C4. Evaluation 
Framework / Metrics 
Established to Assess 

Program Impacts

D2. Customers participate in 
PTR events, loads reduced, 

inquire about other 
participation options

C5. Data on the customer value 
proposition, customer 

awareness and understanding, 
distribution values and 

operation.

B2. Targeted 
Marketing, 

Recruitment

A3. Customers do not interact with PGE at a 
cadence necessary to accelerate DR deployment

F3. Long term lessons are 
catalogued and inform 

new approached to 
demand response

G2. Product development strategy developed 

F4. Planning for 
DR is affected 

by insights form 
the Testbed

E5. Identification of 
changes to be employed 

for acceleration of 
demand response 

program participation 

C3. Research 
conducted; 

initial program 
measure 
selected

E3. Customers 
participate in 

new programs, 
loads reduced
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PGE’s plan is to undertake four major market research and evaluation activities, described in Table 13 below, 

to achieve the above objectives: 

Table 13 Market Research and Evaluation Activities 

Activity Major Pieces of Knowledge Gained 

Customer Surveys 

(Residential / Small 

Business) 

• Baseline awareness and consideration of DR 

• Customer appeal of new marketing messages and 
offers 

• Assessment of importance of neighbor-to-neighbor 
message spreading 

• Customer satisfaction with DR participation 

• Additional DR opportunities 

• Inclination to participate in other offerings (PGE/others) 

Large/Medium 
Business Customer 
& Stakeholder 
Interviews  

 

• Feedback on Testbed business & government DR 
activities 

• Motivations and/or barriers affecting enrollment 

• Assessment of PGE relationship-building with local 
government & other key local opinion leaders 

• Customer equipment survey/additional DR 
opportunities 

• Documentation of PGE activities, successes, and challenges 

• Inclination to participate in other offerings (PGE/others) 

Ongoing Analysis of 
Marketing  

 

• Setup and analysis of A/B Testing 

• Quantification and documentation of which messages are more 

effective 

Additionality and 
Impact Analysis & 
Extrapolation to 
PGE territory 

 

• Extent to which participation in territory-wide DR 
offerings is greater due to Testbed marketing & PTR 

• Comparison of Testbed demographics and business 
composition, local government, and other factors 
to entire PGE territory 

• Extrapolation of how much DR could be achieved territory-wide 

if applicable Testbed initiatives were extended  

• Comparison of adoption and impact to general PGE service 

area. 

 

3.8.2  Customer Surveys 

PGE expects that the market research component of the Testbed will: 

1. Provide information on customer awareness of DR offerings; 

2. Provide an understanding of customer preference or interest for DR concepts;  

3. Gauge customer willingness to participate in DR offerings, including their reaction to 

proposed messaging; 

4. Measure changes in the above over the course of the evaluation period; and 
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5. Measure customer satisfaction and trends over the course of the evaluation.  

PGE’s approach to customer surveys is to field a series of quantitative surveys aimed at residential and business 

customers over the course of the offering. Our plan is to deliver surveys via either web and / or phone 

instruments to maximize the number of respondents for various groups. We expect this quantitative approach 

to provide the evaluation team with a cost-effective method to acquire the data they need to determine if the 

Testbed activities have had an impact on the measures identified above.  

PGE plans to conduct survey research in three phases: 

1. The first survey to be conducted at the beginning of Testbed activities and be used as a 

baseline. 

2. The second survey to be conducted at the end of the first year of Testbed activities and 

be compared against the baseline to determine the efficacy of the offering. 

3. The third survey to be launched at the end of year two and provide a second point for 

the team to measure the impact of the Testbed activities. Our plan is for the first and last 

surveys to cover the Testbed area as well as PGE’s entire territory, the latter being 

necessary to perform additionality analysis. 

Planned survey topics include: 

1. Current technology present in the home / small business; 

2. Willingness to adopt new technology; 

3. Willingness to support the grid and community; 

4. Awareness and comprehension of DR; 

5. Value proposition testing; and 

6. Message testing 

3.8.3  Interviews of Large / Medium Business Customers, Stakeholders  

A more customized information gathering approach is recommended for key organizational actors in the 

Testbed. This would primarily entail structured, in-depth interviews with local governments, larger / medium 

businesses, implementation contractors, PGE staff, and other stakeholders. This approach can provide a 

detailed, nuanced picture of each organization’s attitudes towards DR and–for participants–their experience 

with the offerings. 

PGE expects these interviews will provide an objective perspective on key stakeholders’ understanding of DR, 

and their willingness to participate and act as “evangelists” for DR. They may also uncover barriers or 

opportunities for PGE’s DR initiatives that would otherwise have remained hidden. 

3.8.4  Ongoing Analysis of Marketing 

Some types of online marketing provide an unparalleled opportunity to test whether a message is resulting in 

action; they can deliver these insights because clicks and enrollments can be tied back to specific ads or 

webpages. PGE’s plan is to employ A/B testing to compare responses to different messages. PGE expects to 
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deliver an A/B test message to a target group and to compare the elicited response with another randomly-

assigned group’s response to a different message. PGE’s plan is to document that the results and lessons learned 

from particular A/B tests. 

3.8.5  Additionality Analysis / Extrapolation to PGE Territory 

Apart from the lessons learned regarding the pilot and program designs and marketing of the trials in the 

Testbed, the project is also expected to yield useful data for PGE’s long-term planning and forecasting. 

Specifically, the Testbed should provide more certainty about the amount of cost-effective technical potential 

that is realistically achievable, and how quickly it can be acquired. 

We believe that the Testbed will give important real-world feedback on PGE’s 2016 DR Potential study, which 

estimated: 

• PGE’s technical potential (the amount of DR technologically feasible in PGE’s service 

territory); 

• Cost-effective technical potential;  

• Achievable potential (the portion of the cost-effective technical potential that offerings 

could reasonably access); and 

• Interactions between offerings 

The Testbed provides a real-world test case to inform forecasting. We expect that this will allow us to more 

accurately forecast DR achievement, thereby potentially reduce overall costs to customers from investment in 

more expensive resources. 

To gain the most value from this information, we plan to perform analysis to extrapolate the Testbed approach, 

or a variation thereon, to the broader PGE system. The question to be answered is, “If the project and outreach 

and education approach in the Testbed were extrapolated to PGE service territory as a whole, how much DR 

would be achieved?” The proposed approach has three parts: 

1. Quantitative and qualitative comparisons of Testbed demographics, firmographics, local 

governments, and DR awareness to PGE service territory as a whole. 

2. A quantitative estimate of the extent to which PGE’s marketing and PTR in the Testbed increased 

enrollment in PGE-wide DR offers. Our plan is for this section to also include documentation of 

enrollment in Testbed-specific offers. 

3. A quantitative combination of the first two parts to estimate  DR achievement if similar activities 

to the Testbed were applied to PGE’s service territory as a whole. This analysis leverages PGE’s 

2016 DR potential study, the 2018 DER / Flexible Load forecast, as well as evaluations of PGE’s 

territory-wide DR programs. 

3.8.6  Potential Changes Based on Market Research and Evaluation 

PGE is committed to translate market research into appropriate action. We envision making some or all of the 

following types of changes to our DR offerings in response to information gained in the Testbed: 

• Changes to marketing messaging for specific offerings; 
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• Changes to overall DR awareness messaging; 

• New or different DR offers; 

• Edited short and/or long-term DR forecast and potential studies; and 

• New approaches to partnership with local governments and other stakeholders. 

Table 14 Estimated Market Research and Evaluation Timeline and Budget 

Activities Budget 

Set-up, surveys, Initial 
Interviews, & Interim reporting 

$270,000  

Ongoing A/B Testing $35,000  

Final Surveys, 
Interviews, 
Impact and 
Extrapolation, 
and final report 

$175,000  

Total $480,000  
 

3.8.7  Deliverables 

Yearly reports on Testbed for performance, impact, and process improvements areas measuring against the 

objectives. On-going information on process improvements and learnings from the Testbeds. 

3.9  Equity 

Equity of service is an important pillar of PGE’s business practice in recognition of historic and systemic barriers 

that limit fairness and equality in outcomes for underserved customers. PGE  has incorporated principles of equity 

learned in the SB 978 process within the structure of the Testbed strategy. In addition, PGE plans to continue to 

address equity considerations and concerns from stakeholders, especially those from community-based and 

environmental justice organizations, to ensure their voices are represented throughout the administration of the 

project. The Testbed is designed to reach customers and have them be able to fully participate, regardless of 

socioeconomic class, ability to pay, or language spoken. PGE plans for outreach and education materials to use a 

multilingual strategy, as we are aware that many of the PGE’s customers speak a home language other than 

English. 

3.9.1  Opt-Out PTR 

The strategy of using opt-out PTR is an equitable, non-punitive approach to establishing participation in the 

Testbed; it holds the customer harmless for not participating but otherwise rewards the customer’s response to 

an event notice. This default approach, applied to all residential customers in the Testbed, is and inclusive and 

informed by an environmental justice principle of preventing harm (i.e., to non-participating customers). PTR is 

structured to hold the customer harmless if they are unable to respond to a DR event call but are rewarded for 

participating in events. To further ease any burden of responding to events, PGE plans to use its DLCT pilot to offer 

a no-charge smart thermostat to those interested in automating their response. Smart thermostats not only 

enable the customer to respond to DR event calls, they are also an EE measure, prompted by the Energy Trust, for 
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both electric- and gas- heated homes. So, customers may also lower their monthly bills through EE and also receive 

incentives for responding to PTR called events. Lastly, any customer may opt-out of Testbed activity and the PTR 

pilot by calling PGE’s Customer Service. 

3.9.2  Staffing 

As noted above in explaining project costs, PGE is proposing to hire one FTE for each substation site (three in total) 

for the two-and-a-half-year period of the Testbed Project Phase I. PGE believes–and has been counseled by the 

cities involved–that a community organizer-like presence within each site is necessary to attain participation and 

understand the customers taking service within each Testbed site. PGE believes that by having a personal presence 

at each site, the Testbed is likely to reap many different benefits and quickly resolve customer issues. The 

approach and value of having a personal presence within a project of this size and complexity is not new. The 

seminal 1980 Hood River Conservation Project similarly utilized this approach. In fact, evaluations of the project 

credited the personal presence within the project for being able to keep the project on track and effectively and 

efficiently administered. Within the Hood River Project, these individuals were credited with community outreach, 

contract workmanship resolution, and identification of emerging issues. PGE expects that similar personal support 

personnel within each site will assist in the effective administration of the project and outreach to the various 

Testbed communities. PGE has explored this approach with the DRRC. City partners and those members of the 

DRRC familiar with the work in the Hood River Project were supportive of the idea.  

In addition, PGE requests funding to hire one program manager (contractor or limited term) responsible for daily 

administration, coordination of substation FTE, coordination of PGE Distribution and Power Operations, as well as 

other pilots and programs such as energy storage and EVs.  

3.10  Two-Phase Concept 

In Staff’s final comments filed in PGE’s 2016 IRP proceeding on May 12, 2017, Staff issued a white paper which 

informed Order 17-386 whereby the Commission required PGE to establish a DR Testbed by July 1, 2019.78  The 

Commission further opined that the time between Order 17-386 and PGE’s next IRP will, “be a critical opportunity 

for PGE to more aggressively develop DR as a resource to address it capacity needs.”  The Commission direction 

to establish a Testbed is an opportunity to develop a capacity and a resource, with the assistance of the 

Commission. PGE is working to establish a Testbed by July 1, 2019. PGE expects to wrap-up research efforts within 

the Testbed prior to July 1, 2019. PGE plans a target launch of programmatic activity by July 1, 2019. PGE’s plan is 

to leverage research to inform the education and outreach plan in time for programmatic deployment of Phase I. 

The PGE Testbed project is proposed in two phases for several reasons. Firstly, PGE realizes that the Commission 

has given some latitude to conduct research and development work. The Commission should have the opportunity 

to thoroughly evaluate PGE’s efforts and be allowed an opportunity to either continue, halt, or hasten the effort 

based on said evaluation. 

The second reason to proceed with a phased approach is that PGE expects Phase I will require two-and-a-half 

years to demonstrate that an opportunity to scale and accelerate DR exists with the PGE customer base. Much of 

the first two years is about establishing the right kind of customer relationship. PGE believe that this will be critical 

                                                           
78 Public Utility Commission of Oregon, Docket LC 66 Final Staff Comments, Appendix A (May 12, 2017) 
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as the resource (unlike supply-side generation) is customer-based and requires a level of customer engagement 

for which there is no precedent. Success can then be evaluated by the retention rate of these customers and their 

participation rate in DR offerings and events. We also expect participation rates to affect both overall megawatt 

savings and our understanding of cost effectiveness. PGE expects attendant benefits of the Testbed will include 

coordination with other DSM service providers, new offerings, new strategies for customer recruitment, 

participation and outreach, more data on how best to develop DR, and better information about the technical and 

achievable potential of DR and other demand-side resources whose success is dependent on customer 

engagement and involvement. 

PGE originally conceived and presented to the DRRC the idea that the Testbed would have two phases. The first 

phase, a two-and-a-half-year endeavor to establish the Testbed encompasses this filing. PGE also conceived and 

discussed the development of Phase II to explore new offerings, assuming Phase I received funding and the 

activities were deemed worthy to continue.  

To be explicit–PGE is not asking for approval of Phase II here. However, PGE felt it best to share with the 

Commission what we believe Phase II activity would look like.  

3.11  Program Compatibility / Incompatibility  

PGE plans to place Testbed customers on opt-out PTR and offer those customers the choice to migrate to a TOU 

and / or other DLC options. The following paragraphs, and Figure 4 Compatibility, outline the compatibility of PTR, 

TOU, and DLC options: 

• It is feasible for customers to be enrolled in multiple DLC options because PGE can discern which load 

control device was responsible for responding to an event dispatch. 

• It is feasible for customers on TOU rates to be enrolled in one or more DLC options. This is because TOU 

rates are a daily occurrence and are generally persistent while DLC options are temporal, event-driven, 

and discernable when analyzing customer metering data conjunction with device data reporting. 

• It is feasible for customers to be enrolled in both PTR and TOU. Customers may be enrolled in PTR and 

TOU as the former is event-driven while the latter is a daily / persistent behavioral change. This dual 

enrollment in PTR and TOU follows the logic, practices, and findings of Flex Pricing as well as Cadmus’s 

evaluation findings thereon. 

• It is not currently feasible for customers to be enrolled in both PTR and DLC options because PGE cannot 

currently ensure that customers are not paid twice for the same response or capacity. PGE plans to explore 

A) whether customers can differentiate, and B) whether the energy company can verify that customers 

responding to a PTR pilot can additionally respond through a DLC option. Where customers on both 

offerings can demonstrate additional load shifting from the DLC option, PGE plans to explore how to 

create an offering. This offering could pay customers for verified additional load drop attributable to 

additional activity beyond the automated response through a DLC technology such as a smart thermostat 

or smart water heater. 
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Figure 4 Compatibility of Offerings 

PTR TOU DLC 1 DLC 2 DLC 3

PTR

TOU

DLC 1  

 

Section 4  Proposed Phases 

4.1  Phase I: Demand Response Research via Current Pilots 

Phase I of the Testbed is expected to run approximately two-and-a-half years. With this application, PGE requests 

$5.6M. PGE will present its learnings to the Commission at the close of Phase I and request approval for Phase II 

activity, if deemed beneficial. PGE’s plan is for Phase I to deliver on the following goals: 

1. Identify, develop, and communicate the customer value proposition of DR to PGE’s customers; 

2. Work with customers to establish and retain a high level of customer participation in DR programs; 

3. Learn how to recruit and retain customers program participation and translate these learnings for 

development of cost-effective strategies to be applied to service territory program offerings; 

4. Collect information on DR potential that can inform resource potential studies; 

5. Create new program offerings that can quickly translate to broad deployment program offerings; 

6. Coordinate on new program development with other demand-side measure providers such as the Energy 

Trust and NEEA; and 

7. Study and understand the implications that high levels of flexible load has on system operations.  

PGE believes that these goals are significant and will be challenging to meet within the timeline for Phase I. 

4.1.1  Coordination with Other PGE Offerings 

PGE plans to coordinate rollout of the Testbed with other programmatic efforts that either have a DR component 

or may have interactive effects. Energy storage and transportation electrification are examples of the coordination 

of the Testbed with distribution-sited programmatic efforts. 

Coordination of the Testbed with transportation electrification takes several forms. PGE has already sited two new 

Electric Avenue charging stations within the Testbed.79 We also plan to foster smart charging participation within 

the Testbed by coordinating our rollout of residential and commercial EV charging pilots therein. 

PGE expects the coordination of energy storage within the Testbed will be multifaceted. Home-sited energy 

storage has been identified as an important resource in a distributed grid. For their part, Staff and the Commission 

have determined that energy storage is defined by its use cases.80 Currently, the most viable use case for home 

energy storage is as a capacity / DR resource. This is because residentially-sited energy storage can immediately 

respond to DR events and do so with extraordinary accuracy. PGE could wait until Phase II to incorporate behind-

                                                           
79 Details on Electric Avenue sites and activity can be found in Appendix B.5. 
80 OPUC Docket No. UM 1751, https://apps.puc.state.or.us/edockets/docket.asp?DocketID=19733. 

https://apps.puc.state.or.us/edockets/docket.asp?DocketID=19733
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the-meter energy storage into the Testbed. But we felt that as the opportunity comes at no additional incremental 

cost, it was prudent to capitalize on the coordination opportunity and gain these insights without the further delay 

that a subsequent phase of conceptualization, proposal, and possible approval would entail. PGE expects to 

coordinate the rollout of the residential energy storage program within the Testbed to understand the interactive 

effects of siting energy storage units within the home. In part, PGE would like to know more about customers’ 

reactions to having multiple DR-capable resources in the home. PGE would also like to understand how to optimize 

the home to participate in DR events when an energy storage is present. 

PGE expects that having pilots such as energy storage, smart thermostats, smart water heaters, and EVs within 

the Testbed will inform us about the interactive effects of multiple DR offerings and the operational impacts within 

the home and local grid. PGE’s goal is to optimize these resources for maximum grid effect while maintaining 

customer comfort and needs. Table 15 below lays out the planned deployment of DR offerings in the Testbed. 

Table 15 Schedule of Deployments into the Testbed 
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PGE has identified the following Testbed enrollment targets: 

Table 16 Aggressive Enrollment Targets (Residential) 

 

 

Table 17 Moderate Enrollment Targets 

 

A target of 577 business participants across the three geographies was established by CLEAResult, the 

administrator of PGE’s commercial DR offering. This equates to 25% of both small- and medium-sized businesses 

located within the Testbed, and 40% of large businesses. Table 18 below provides detail on the commercial 

participation targets. 

 

Table 18 Commercial Participation Targets 
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4.1.2  Security 

Each DR program vendor that interacts with PGE customer data must pass our rigorous IT security certification. 

PGE’s main concern is always to keep Personal Identifiable Information (PII) safe and secure. All of PGE’s Demand 

Response Management Systems (DRMS’) are required to segregate PII from the underlying monitor / control / 

dispatch system. As a result, any security breach of the DRMS would not expose customers’ PII to third parties. 

4.1.3  Limitations of the Testbed Activity 

Phase I of the Testbed is focused primarily on identifying the customer value proposition of DR and validating 

strategies to increase program and event participation. The strategies at present include but are not limited to: 

- Using an opt-out program to increase engagement and participation; 

- Using this opt-out approach to establish engagement opportunities with the customer to communicate the 

value proposition of DR. Using the opt-out approach to migrate customers to more valuable DLC options; 

- Identifying the successful value propositions for increased participation on a DLC option; and 

- Working with EE providers regarding coordination of DR program development and delivery. 

There are many additional expectations and possible benefits of operating the Testbed which may include effects 

of “at-scale” DR operations on the distribution grid and the capture of data to inform distribution system value of 

DR. Additional expectations include guidance to PGE on the development of a smart grid strategy and possible 

new approaches to new construction program strategy and delivery. While these and other additional goals are 

part of the Testbed, they can add to the funding burden and the work load burden of the DRRC and limited PGE 

staff. PGE plans to seek internal and external coordination to deliver as many research benefits and long-term 

guidance as possible. Additional Phases or funding may be necessary to include many of the foreseeable benefits 

of conducting a research effort such as the Testbed. 

4.2  Phase II: Potential to Extend into New Program Offerings 

PGE believes that Phase II of the Testbed would continue to advance our efforts to accelerate the development 

of DR and expand efforts from DR and current DSM program offerings into DER development and advanced 

control schemes and operation of all DSM resources. PGE foresees that the distribution system will house various 

new resources that will be leveraged to provide the grid with capacity and energy services, as well as providing 

communities and individual customers with energy and resiliency services. To prepare for this smart grid and 

service paradigm, PGE envisions continuing the development of the Testbed such that we accelerate the current 

state of DER development to learn about how to best prepare, extract benefits, and how to approach a system 

where nearly one quarter of grid resources and services come from DERs. PGE expects Phase II may include 

research some of the following: 

• Advanced dynamic pricing; 

• Transactive control; 

• Distribution system operator models; 

• Distribution system planning approaches and modeling not already explored through data 

collection from Phase I of the Testbed; and 

• Home or customer energy management systems. 
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Appendix A  PGE’s Current Residential Demand Response Offerings 

A.1  Direct Load Control Thermostat (DLCT) Pilot 

A.1.1 Pilot Description 

The DLCT Pilot aims to enroll and operate connected residential thermostats to control heating and cooling load 

and build DR capacity. To participate in the program, PGE customers must operate either a ducted heat pump, 

electric forced-air furnace, or central air conditioner. The pillars of the pilot rest on three delivery channels: 

 

1. Bring Your Own Thermostat. Customers may enroll online in PGE’s DR program by A) purchasing a 

new qualifying thermostat, or B) 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 at a 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 obtaining a connected thermostat, getting it installed, provisioned, and enrolled into 

PGE’s DR platform. This channel is currently focused on ducted heat pumps and electric forced air 

furnaces due to the high DR capacity value. Customers with central air conditioners are charged an 

incremental cost of $150. Participating customers coming through this channel are excluded from 

receiving PGE enrollment incentives, seasonal participation incentives, as well as thermostat 

incentives by the Energy Trust. 

3. Residential Thermostat Direct Ship. PGE’s roadmap for residential thermostat includes an 

expansion for 2019. This channel would allow PGE customers to go online and order a thermostat 

free or at a reduced charge. In return, customers are required to self-install and enroll into PGE’s DR 

program. Participating customers coming through this channel are excluded from receiving PGE 

enrollment and seasonal incentives. This channel is currently not yet active or approved–it is 

scheduled to be available in the summer 2019 season.  

The pilot aims having a total of 20,000 residential thermostats by 12/31/2019.  

A.1.1.1 Primary Goals 

• Determine and verify customer acceptance of the above delivery channels.  

• Build a minimum of 20 MW summer capacity and two megawatts winter capacity.  

• Successfully operationalize and maintain or increase customer satisfaction for all three delivery 

channels.  

• Dispatch and control enrolled thermostats and obtain DR capacity at or above planning estimates.  

• Minimize customer drop-outs from the pilot (not event-based overrides) to increase customer 

retention. 
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A.1.1.2 Market Opportunity 

• This program’s primary targets are PGE customers with and without existing connected qualifying 

thermostats that live in SFRs with ducted heat pumps, electric forced air furnaces, or central air 

conditioners.  

• The total number of eligible households is about 298,000 units. This number is continuously improving 

due to increasing installations of central air conditioners. The achievable potential is 149,000 units, 

which represents 82.5 MW. 

A.1.2 How Will Connected Thermostats Work Within the Testbed?  

• PGE plans to operate all existing channels of the thermostat program within the Testbed.  

• PGE plans to augment existing outreach via targeted recruitment at community events, door-to-door 

outreach, targeted mailings, and a generally-increased presence in the community.  

A.1.2.1 What learnings can be extracted from the Testbed to advance the development 

of the DLCT Pilot? 

• The Testbed aims to identify ways to increase/accelerate adoption of the pilot within PGE’s service 

territory: 

o Unique sales techniques 

o Unique outreach marketing  

• Bundling opportunities with other offerings (TOU, water heaters) 

A.1.2.2 What questions can the Testbed help the DLCT Pilot answer? 

• How does PGE expand the program from mainstream target customers to other customer groups?  

• How does PGE accelerate the growth of the program? 

 

A.2  Multifamily Residential Demand Response Water Heater (MFR DR Water 

Heater) Pilot 

A.2.1 Pilot Description 

The Pilot aims to enable and operate electric water heaters for DR purposes in MFR housing. It is structured in 

phases, moving from pilot to program within two to three years. PGE plans for the program to enable 4,000-8,000 

smart electric water heaters and provide two to four megawatts by 12/31/2019. The project serves as backbone 

to provide water heater solutions in new and existing construction markets for single family housing, as well as in 

owner-occupied MFR housing as early as Q2/2020. 

A.2.1.1 Primary Goals 

• Successfully operationalize and field deploy retrofit devices that allow for successfully controlling existing 

water heaters in PGE’s DR platform. Operationalize and field deploy DR-enabled new water heaters that 

can be controlled via PGE’s DR platform.  
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• Operationalize communications technology that provides uptime of 90+% for the PGE water heater fleet.  

• Reduce costs for hardware, installation, maintenance, and operations down to cost-effective levels while 

scaling up the program during the pilot period.  

• Test, modify, and proof business model with MFR property owners and their agents (MFR property 

managers).  

• Successful dispatch of PGE water heater fleet in DR events with an average capacity of 1KW per water 

heater during the DR event period.  

• Expansion of operation of PGE water heater fleet from DR to daily load shifting by 10/01/2019. 

Demonstration of load following capability before 12/31/2019. 

A.2.1.2 Market Opportunity 

• This project targets the large scale / non-owner occupied MFR market: 25 units/site.  

• The total number of eligible apartments in large scale MFR housing is 100,000 units. The achievable 

potential is 50,000 units corresponding to 25 MW by 2027. 

A.2.2 How will PGE’s MFR DR Water Heater Pilot work in the Testbed?  

• PGE plans for the general approach of the program to remain intact, with the exception of additional 

targeted research on the ownership and management of existing MFR housing stock in the Testbed. PGE 

plans to follow this up with more intensified outreach to building owners / managers.  

• PGE’s MFR DR Water Heater Pilot may augment incentive levels such as providing one-time enrollment 

incentives to get one or more initial buildings within a property manager’s housing portfolio enrolled and 

DR-enabled. In our experience, the initial decision to participate with the first building is the highest 

barrier to entry. 

• The pilot may provide additional marketing collateral to property managers / owners to allow them to 

self-identify their participating community in the Pilot (a good environmental steward). 

A.2.2.1 What learnings can be extracted from the Testbed to advance the development 

of PGE’s MFR Water Heater offerings? 

• The Testbed allows for the identification of mechanisms that allow for increased / accelerated adoption 

within PGE’s service territory: 

o Unique sales techniques 

o Unique outreach marketing 

o Testing of alternative incentive / benefit structure to overcome skepticism  

A.2.2.2 What questions can the Testbed help answer regarding future MFR Water 

Heater offerings? 

• How does PGE expand the pilot from a mainstream target customer to other customer groups?  

• How does PGE accelerate the growth of the pilot? 

• What other value streams might owners / managers or tenants benefit from that have not yet been 

identified or could be more effectively communicated? 
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A.3  Non-Residential Demand Response 

PGE is piloting a non-residential DR program designed to reduce peak demand requirements during specific time 

windows in the winter and summer seasons by incenting customers to reduce their energy consumption during 

those times. PGE expects the primary source of this reduced demand (load) will be from large customers, with an 

option for small and medium customers to participate as well. The 2018 target is 14 MW of DR, increasing to 20 

MW in 2019, and ultimately to 27 MW by January 1, 2021.  

PGE’s non-residential DR program was launched in December of 2017, and was directly administered by PGE, with 

support from: 

• CLEAResult for program implementer  

• Enbala for technology integration via their Virtual Power Plant (VPP) software platform. PGE took a 

more active approach than the prior “turnkey” DR program administered by EnerNOC, as PGE found 

that third party aggregation fell far short of load goals.  

The new arrangement offers the flexibility to offer a variety of products and potentially adjust them in the future. 

The secondary reason for PGE to work directly with customers is portfolio resiliency. With the loss of EnerNOC in 

2017, PGE had to execute new contracts and deploy new technology to current participants. This presented 

customer retention risk. Directly administering the program should avoid such adverse operational risks should a 

third party exit the program. PGE administration of the program also allows for better bundling and / or cross-

marketing of the program with other offerings such as EE, renewables, storage, and dispatchable standby 

generation. 

Delivering an impactful business DR program and the associated flexible load is key to A) delivering upon PGE’s 

IRP commitment, B) supporting Oregon’s 50% renewables by 2040 (SB1547) target, and C) enabling PGE to achieve 

aggressive carbon reduction goals (carbon emissions reduced by 80% below 1990 levels). The program is expected 

to help us learn how to drive program adoption, optimize the DR software platform, and leverage the program 

value over time–evolving from solely a capacity resource to other use cases such as load following and renewable 

firming. Including business DR in the Testbed provides an opportunity to accelerate learnings, as well as test and 

optimize new use cases in a high penetration / limited geography before expanding to the full-service territory. 

PGE’s previous business DR program was initiated in 2013 and administered by EnerNOC. This prior iteration fell 

short of its 24 MW DR target, and by the end of 2016 had achieved only 10.6 MW. The volume gaps were attributed 

primarily to EnerNOC’s approach to program design (inflexible and oriented solely to large customers) and their 

sales process, which lacked on-site account management. Their model delivered results in other geographies but 

was not adjusted to meet the needs of PGE’s customer base. PGE’s redesigned program offers customers flexible 

participation options during events, greater remuneration, options for both large and small-to-medium sized 

customers, and a “higher touch” sales approach.  

In the prior program, customers had to enroll for 40 hours of event time per season and be on call from 7 am to 

10 pm in the winter and noon to 10 pm in the summer. In the current program, customers can select from 20, 40, 

or 60 hours of events per season and customize their participation schedule by selecting one or more event 

windows such as 7-11 am (winter), and 11 am to 4 pm, 4-8 pm, 8-10 pm (summer and winter). Compensation is 
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also more favorable: the same selections as the prior program now earns 22% more, and the maximum hour / 

maximum window option pays 76% more.  

The EnerNOC program lacked participation options for small-to-medium size businesses. PGE’s updated program 

offers a smart thermostat free of charge; this unit controls heating and cooling during DR events and pays 

customers $60 per season if they participate in a minimum of 50% of event hours. Larger Commercial and 

Industrial customers also benefit from this option, as many have office buildings on site.  

Another gap addressed by the revamped business DR program is the addition of dedicated sales representatives 

and engineering staff (provided by CLEAResult) who can work on site with customers. EnerNOC predominantly 

serviced accounts over the phone and via email and were unable to build the customer insight and trust essential 

to success. Unlike residential DR programs which leverage a “mass market” approach, business customers require 

individualized, ongoing focus to ensure their operations are not disrupted by DR events (e.g. nominations may 

require adjustments, questions may arise as to how to optimize participation during events). 

A final limitation of the EnerNOC program was their DR Management System (DRMS) which was acceptable for 

the prior pilot but lacked the technical capability to meet future requirements. The tool only supported an “all 

call” approach, which notified all participants during a multi-hour event. Compare this to Enbala’s more 

sophisticated VPP, which can call devices based on constraints such as location (e.g. around a feeder), or customer 

sited set points (maximum and minimum pump set points). The Enbala VPP software used with PGE’s new program 

provides the flexibility to meet these future needs.  

Customer feedback on the redesigned program has been positive. Customers appreciate the flexible program 

design and dedicated / responsive sales and engineering staff as improvements. PGE is proud that PGE were able 

to transition the great majority of customers to the new program. When combined with additional customers that 

PGE has signed up for the program, and PGE is on track to exceed its 2018 target of 14 MW. A comprehensive 

Measurement and Verification evaluation of event performance and customer satisfaction is expected in third 

quarter 2019. 

A.3.1 Incremental Testbed Activities   

The non-residential DR program’s inclusion in the Testbed is expected to entail bolstering several program design 

elements to accelerate the program’s ability to refine and optimize its delivery activities. Specifically, PGE plans 

for the program’s Testbed activities to include enhanced incentives, targeted marketing, and dedicated sales / 

outreach. We expect these efforts will be incremental to the program’s “business as usual” operations, meaning 

that they leverage existing program activities. Furthermore, we expect these incremental efforts to be invaluable 

in defining optimal program delivery strategies and tactics, identifying customer segment-specific ceilings for 

program participation, and facilitating acceleration of significant load reduction capacity within the DR portfolio.  

Examples of potential incremental program activities evaluated in the Testbed include:  

• Incentives  

o Offering enhanced incentives at a to-be-determined level 
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o If possible, testing multiple enhanced incentive levels is desirable due to ability to determine 

“incentive elasticity”   

• Marketing  

o A/B testing of the same messaging delivered through different delivery mechanisms 

o A/B testing of customer segment-specific messaging  

• Sales / outreach 

o Testbed-dedicated sales / outreach staff  

• Product design  

o Bundling of program offerings (e.g. DR with behind-the-meter energy storage and / or EV charging 

stations)  

o New tariff designs that provide majority of monetary benefit to customers upfront  

o Tiered incentive levels tailored to the DR approach (e.g. manual, automated, or advanced) 

PGE intends to leverage non-residential DR program activities in the Testbed to drive improved program 

performance on a territory-wide basis. To enable this, the program expects to have informed answers to the 

following questions at the end of Testbed activities: 

• By customer size and segment: 

o What incentive levels are most cost-effective at driving program participation? 

o Which product bundle and marketing messages are most compelling? 

o What is the maximum expected conversion rate given various incentive / marketing / sales / 

outreach configurations? 

o Are marketing, sales / outreach, or incentives most impactful in driving program participation?  

• Which customer segments are extremely unlikely to participate (regardless of incentive level) due to 

operational challenges not conducive to DR participation? 

• Is sales / outreach or targeted marketing more effective at converting small-to-medium sized customers? 

• Do customers have a higher propensity to participate if businesses located near them are also 

participating? 

PGE expects that evaluating the non-residential DR program’s learnings via its Testbed activities will improve our 

ability to fine-tune DR offerings in both the small-to-medium business (SMB) and large commercial and industrial 

spaces. The proposed budget for delivering the incremental Testbed activities is presented  below.  
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Table 19 Proposed Budget for Incremental Testbed Activities 

Program Design Element Amount Comments 

Marketing  $90,000  Testbed-focused marketing campaign for SMB and large 
customers 

Sales/Outreach  $50,000  Bolstered sales team focused on large customers in 
Testbeds; testing of sales team focused on SMBs, which are 
not program’s Business as Usual (BAU) activities 

Provisioning  $250,288  Engineering funding for DR-enablement incremental to 
program’s BAU activities  

Equipment  $478,246  Equipment funding for DR-enablement incremental to 
program’s BAU activities 

Incentives  $142,810  Incentives incremental to program’s BAU activities 

Project Management  $70,000  In support of incremental Testbed activities  

Total  $1,081,343   

 

A.4  Residential Pricing Pilot (Flex Pricing) 

A.4.1  Background 

In 2018, PGE completed a two-year Residential Pricing Pilot in which a combination of opt-in and opt-out TOU, 

PTR incentives, and Behavioral DR scenarios were tested. In all, some 14,000 customers were enrolled in control 

or treatment groups. In June 2018, Cadmus completed its evaluation, confirming that PGE can cost-effectively 

obtain customer demand savings through pricing and behavior-based DR programs to manage system peak 

demand while maintaining a positive customer experience. 

Based on Cadmus recommendations for increasing demand savings and customer satisfaction, PGE is working to 

develop a broader offering with OPUC Staff and stakeholders that we believe will achieve high customer 

satisfaction and support PGE’s floor goal of 77 MW of DR by end-of-year 2020. PGE plans to propose these offering 

as part of its “Residential Pricing Program.” The offerings may include an opt-in TOU / PTR Hybrid option and an 

opt-in PTR option as outlined below. PGE plans to introduce the program to residential customers in Spring 2019.  

1. Opt-in TOU / PTR Hybrid: 

a. TOU: Customers can save on their daily energy costs by shifting usage to off-peak times when 

rates are lower. 

b. PTR: Customers receive notifications asking them to shift energy use during peak-time events 

(16- 20 events per year). As a reward, they receive an on-bill credit based on actual vs. the 

usage expected had they not shifted. 

2. Opt-in PTR:  

a. Customers are not on TOU pricing but have chosen to participate in the PTR incentive offering. 

They receive notifications asking them to shift energy use during peak-time events (16- 20 

events per year). As a reward, they receive an on-bill credit based on actual vs. the usage 

expected had they not shifted. 
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A.4.2 Benefits of Testbed-to-Program Design 

PGE expects the Testbed will allow us to evaluate the following for the Residential Pricing Pilot: 

• Customer reception to an opt-out PTR program as part of a broader engagement initiative; 

• Measure performance of those residential customers who are enrolled; 

• Test communication strategies to ensure ongoing participation and retention; and 

• Refine program offerings and incentive levels to support high levels of customer satisfaction  

If an opt-out strategy proves successful within the Testbed, PGE may explore an opt-out PTR offering with targeted 

customers or geographic areas. Large-scale participation in programs of this nature provides the opportunity for 

significant DR load shift, an alternative to additional fossil fuel-based energy plants, as well as supporting PGE’s 

DR goals. 

Additionally, the Testbed provides an opportunity for PGE to learn if PTR incentives serve as a “gateway” to other 

DLC options by fostering behavioral changes that encourage adoption of additional DR offerings. 

A.4.3  Why Customers Will Accept the Offering 

PGE believes that its customers will accept the Residential Pricing Program offering for the following reasons: 

• PTR incentives offer a no-risk opportunity for residential customers to participate in DR offerings by 

shifting energy use during high-demand times.  

• PTR scenarios achieved the highest load shift and levels of customer satisfaction of the twelve scenarios 

tested during the pilot. 

• PTR incentives offer low-income customers opportunities to reduce their monthly bills and have proven 

highly-successful with economically challenged populations81. 

 

A.4.4  Broader Impact of the Program for Customers  

The Residential Pricing Program helps customers save money on their monthly bills and provides an alternative to 

building additional fuel-based energy plants, thus putting downward pressure on rates for all. 

A.4.5  Long-term Customer Impacts 

• The program could support customer adoption of smart-devices such as thermostats and water heaters; 

these would enable a more automated / consistent load shift, savings, and maintain a high level of 

customer satisfaction. 

• Shifting energy use during peak times helps customer save money and helps the energy company keep 

rates lower. 

                                                           
81 In Entergy New Orleans 2014 PTR study of low-income customers, not only did two-thirds of customers save energy with 
PTR, but 96% of PTR participants said they would like to be part of the program on a permanent basis. 
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Appendix B  Detail on New Residential Offerings in the Testbed 

B.1  Single Family Water Heater Testbed Pilot 

B.1.1 Description 

This pilot uses technology (hardware, software, and a DR platform) currently being deployed in PGE’s MFR DR 

Water Heater Pilot. The Testbed extends these deployments into water heaters in single family housing. This pilot 

may use different communications technology (4G LTE instead of Wi-Fi) to ensure connectivity with the enabled 

water heaters. PGE plans to recruit customers into the pilot by receiving a recruitment incentive, an annual 

participation incentive, and / or possibly a discounted DR response enabled water heater. This pilot may target 

existing homes as well as new construction single family homes.  

B.1.2 Why is the Testbed the best place to pilot Single Family Water Heaters? 

• Enabling water heaters for DR purposes in single family settings has not historically been cost-effective 

for two primary reasons: 

1. Lack of economies of scale with regards to installation labor. Contractors must spend time 

travelling between installation sites having to set-up specific installation windows with specific 

customers. The installation costs run at least double that of the MFR market.  

2. Prohibitive cost to enable the water heater with communications devices independent of the 

customer’s own Wi-Fi (necessary due to the disconnects due to router reboots, energy outages, 

etc.) A cellular 4G LTE solution remains significantly more expensive than the Wi-Fi solution PGE 

deployed for PGE’s MFR DR Water Heater Pilot. The latter is not feasible for single family homes 

due to their increased geographic dispersion. 

3. The ongoing costs for cellular data have (until recently) been too expensive to operate individual 

water heaters  

• Since the start of PGE’s MFR DR Water Heater Pilot, costs for 4G LTE modules–as well as the related 

data plans–have dropped significantly. It is prudent to assume that costs will continue to drop in the 

next 3 years, which puts a full Single-Family Water Heater DR program within striking distance of cost-

effectiveness. It therefore makes sense to test out a program delivery structure, an incentive 

structure, and program operations in a defined geographic setting such as the Testbed.  

• The incremental cost to extend PGE’s MFR DR Water Heater Pilot into a single-family setting is 

relatively low.  

• The Energy Trust and PGE are interested in collaborating to enable heat pump water heaters for DR. 

There is an opportunity to combine incentives to lower the cost to upgrade from an electric resistant 

water heater to a heat pump water heater.  

• Some existing heat pump water heaters are nearly capable of supporting a simplified DR-roll out. 

These “plug and play” units would not require a licensed / bonded / insured contractor. This basic 

“plug-and-play” solution (supported by CTA 2045) may allow for cost effective deployment of DR on 

water heaters in single family settings. 
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B.1.3 Benefits the Testbed Conveys to the Single-Family Water Heater Pilot 

• The Testbed allows for the accelerated enablement of heat pump water heaters into PGE’s DR 

portfolio. 

• The Testbed allows for PGE and the Energy Trust to explore a joint incentive structure for heat pump 

water heaters supporting this key technology.  

• Heat pump water heaters require a different DR control structure. Having heat pump water heaters 

enrolled and in the control infrastructure allows for the DR platform to adequately deploy and control 

the water heaters.  

• PGE’s MFR DR Water Heater Pilot provides incentives to property owners and managers. The 

residential incentive is comparatively low. The Testbed allows PGE to explore alternative approaches 

to provide benefits to participants to determine those that customers value most and most effective 

in recruitment and retention of households. 

• The Testbed is expected to shorten the delivery period needed to plan, obtain approval for, and 

deploy a full-scale pilot across PGE’s service territory by a minimum of 12 months.  

B.1.4 Prospective Strategy for Rollout of the Single-Family Water Heater Pilot 

• PGE may use the same delivery infrastructure that is currently used for PGE’s MFR DR Water Heater 

Pilot. The main difference is that for Single Family recruitment to be successful, we expect it will need 

to include mass marketing channels, direct mail, emails, and door-to-door sales campaigns.  

• If new construction properties are available, PGE may engage with builders, developers, and architects 

to install water heater technology in homes prior to customer move-in. 

B.1.5 Why PGE Expect Customers to Adopt the Single-Family Water Heater Offer 

• Customers surveys and focus groups consistently convey that customers want to participate in clean 

and advanced energy programs that provide an environmental benefit. 

• Customers have expressed that their willingness to participate if up-front costs are either non-existent 

or relatively low. PGE plans to provide this program at no cost to participating customers. We plan to 

cover the costs of the equipment, installation, and operation. If customers participate by purchasing 

a new qualifying water heater, PGE plans to cover the incremental costs between a regular water 

heater and the qualifying tank.  

• Customers may receive a one-time enrollment incentive as well as an annual performance / 

participation incentive.  

B.1.6 Customer Benefits of the Single-Family Water Heater Pilot / Long-Term Benefits of 

Extending the Pilot to a Program 

• The goal of the pilot is to identify a path to a cost-effective program for single family water heaters. A 

significant proportion of water heaters within the single-family housing market are electric resistant. 

Unlocking this market allows for increased growth in DR capacity, as well as the delivery of EE savings 

(when deployed with heat pump water heaters).  
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• The target market for single family housing with electric water heating is estimated to encompass 

148K households, with an achievable potential of 74,000 households that represents 37 MW 

(assuming a capacity of 0.5 KW per water heater). 

• Successfully establishing both the Single-Family Water Heater program and the CTA2045 standard 

may allow for water heaters to be DR-enabled by code by 2025. 

B.2  Multifamily Residential Thermostats 

B.2.1 Description 

The Pilot aims at enabling and operating electric baseboard/wall heaters for DR purposes in multifamily housing. 

The Pilot would replace existing low-tech and inaccurate line voltage thermostats with Wi-Fi-enabled digital 

thermostats. Property managers benefit by receiving an annual incentive and possibly a sign-up incentive.  

 

Tenants benefit from much improved comfort level due to much increased accuracy of temperature settings. EE 

savings may be possible, depending on the thermostat, possible occupancy sensors, and the availability of 

seasonal savings programs provided by the manufacturer or DR-platform provider. Assuming a displacement 

strategy the Pilot may remove just in the main living area and/or replace multiple thermostats within an 

apartment. The Wi-Fi enabled digital thermostats would be connected to a localized router via Wi-Fi. The router 

would connect the thermostats via 4G LTE and cloud services to a PGE operated DR platform. This Pilot can 

leverage existing communications technology (routers) that are already in place serving PGE’s MFR DR Water 

Heater Pilot. Recruited properties may also benefit from getting DR-enabled for PGE’s MFR DR Water Heater Pilot 

and MFR Thermostat Pilot at the same time. This creates the opportunity to create more DR-capacity with the 

same customer and lower installation costs overall.  

B.2.2 What benefits could the Testbed bring to this Pilot design? 

• Line-voltage thermostats are not very common nor deeply tested in MFR baseboard housing today. 

• The Testbed allows for the testing of line-voltage thermostats in real-life settings. Real-life 

installations and the operating of such assets in a DR-platform are invaluable. It provides information 

that would allow PGE to make decisions regarding the timeline, technological viability, and cost-

effectiveness of a full-scale Pilot and possible program roll-out across the service territory.  

• There are approximately 300,000 MFR properties with electric resistant baseboard heat that could 

benefit from the data, information, and analyzing resulting from a Pilot deployed in the Testbed.  

B.2.3 How Will the Testbed Accelerate this Pilot? 

The Testbed allows for a lower threshold for obtaining early information for development of a full-scale DR pilot. 

Given the relatively unknown space for DR-enabled line-voltage thermostats, it’s nearly impossible to develop a 

full program without early R&D focused inputs that allow for the construction of assumptions required to justify 

a larger rollout.  
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B.2.4 Potential Strategy to Deploy the Multifamily Thermostat Program in the Testbed? 

• The Pilot would be rolled out in the same fashion that is used for the PGE’s MFR DR Water Heater 

Pilot. The focus is on reaching out to property managers and owners operating MFR housing 

apartment in Testbed locations.  

• This Pilot would be offered as bundle with PGE’s MFR DR Water Heater Pilot. It may also be offered 

as stand-alone if property owners or manager have objections or concerns to sign-up for both at the 

same time.  

• The pilot would aim to enable between 50-1,000 apartments with line-voltage Wi-Fi-connected 

thermostats. The total number depends on the ability to recruit apartment, the number of tested line-

voltage thermostats, the availability to integrate specific vendors into a DR-platform, and targets need 

to allow for statistically significant evaluation results.  

B.2.5 Why PGE Expect Customers to Accept the Offering 

• Early indicators from PGE’s MFR DR Water Heater Pilot indicate that property managers and owners 

have interest in opening new revenue/profit streams, participate in environmentally friendly 

programs, and see upgrades to their apartments and systems. This Pilot offers upgraded thermostats, 

which should create increased tenant comfort, and may lower apartment turnover in later periods.  

• Low income housing benefits significantly from additional income streams. A lot of projects that are 

on the brink of penciling out can move forward if additional income can be generated from 

participating in a DR-Pilot.  

• Tenants are not making the decisions related to technology and building systems. PGE expects tenants 

to benefit from increased comfort and possibly energy savings if the chosen thermostats come with 

occupancy sensors and/or can be coupled with a seasonal savings program. These programs are early 

in development and deployment even in single-family low voltage thermostat settings.  

B.2.6 What is the broader impact of the Pilot for all customers? 

The pilot offers an opportunity to create additional DR capacity with a target market of up to 300K households 

should the Testbed lead for an opportunity to create a full-scale Pilot of this approach.  

B.2.7 What are the long-term customer impacts? 

• Customers get to pro-actively participate in the energy grid of the future.  

• MFR customers that usually are sidelined due to the intricacies of the owner/tenant relationship are 

included in DR programs.  

• PGE may be able to increase its planning estimate for DR-capacity, which would provide a positive 

impact on the IRP.  

• Lower pressure on increasing residential rates 
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B.3  Single-Family Construction Demand Response Pilot 

B.3.1 Description 

This pilot aims at enabling single family new construction homes with all viable DR technologies during 

construction and / or the early occupation of the home by the new owners.  

• This pilot may rely on: 

1. Pre-enrollment of end-user devices at the time of installation and allowing customers to opt-out 

of components of the pilot. 

2. Post-occupancy enrollment of new occupants / customers into components of the DR pilot based 

on residence within a DR-enabled home. 

3. Participating households may or may not receive ongoing incentives for participation in the pilot. 

Whether incentives will be ongoing depends on the cost effectiveness of A) the individual DR 

components, and B) the overall bundle of technologies installed in a home. Some technologies 

also provide EE and / or comfort benefits to the PGE customer. 

The Single Family New Construction bundle may include connected thermostats, connected water heaters, and / 

or connected EV-charging stations. To maximize the DR capacity and customer value, homeowners may be subject 

to opt-out or opt-in TOU pricing and / or PTR. 

PGE may promote the following building systems or components to build dual-season DR capacity, provide EE 

benefits, and reduce greenhouse gas emissions: 

• Ducted heat pumps 

• Ductless mini-splits 

• Heat pump water heaters 

• EV-charging make ready/EV-charger pre-installed 

PGE plans to engage developers, builders, verifiers, contractors, and architects during the planning and execution 

of new single-family housing projects. We expect the pilot to mitigate adoption hurdles for these components by 

providing upstream incentives, education on DR / EE benefits, and conveying the energy benefits to the Energy 

Performance Score (EPS).  

B.3.2 Why the Testbed is an Ideal Location for this Pilot 

The Testbed is expected to be an ideal opportunity to explore one or more approaches to integrating new 

technologies within single family homes within a contained environment. The Testbed facilitates “quick” learnings 

regarding the new construction housing market and allows for successes, failures, and swift adoption of new 

tactics and strategies that would be difficult to replicate in a full-scale program. 

B.3.3 Benefits the Testbed Conveys as PGE Build the Program 

The Testbed allows for early feedback on different sales approaches with the market, incentive levels, sales 

drivers, and possible adoption hurdles. It also allows for testing of technologies, communications, and control 
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strategies. The goal in operating the pilot within the Testbed is to inform the type of construction bundle(s) that 

allow for successful rollout to the broader new single-family housing market. 

B.3.4 Potential Strategy for the Rollout of the Pilot 

Potential strategies for the rollout of the Single-Family Construction DR and Electrification pilot may include: 

• Working with developers, builders, architects, verifiers, and contractors.  

• Determining how to best cover the gap in costs related in existing technology to DR-enabled / EE-

technologies as well as non-monetary benefits. Goal here being to create demand and thereby transform 

the market 

• Testing opt-in and opt-out designs.  

• Collaborating with entities already active within this market.  

B.3.5 Why PGE Expects Customers to Adopt the Offer 

PGE believes that customers will adopt the Single-Family Construction DR and Electrification offer due to the 

following: 

• The pilot should result in little-to-no additional cost to the builder / developer building the new homes. 

• The product is expected to be perceived as higher-end / sophisticated, to provide an improved EPS, to be 

“smarter” than non-enabled new homes, and to generally provide more comfort to the homeowners.  

B.3.6 Customer Benefit / Long-Term Benefit 

• A successful new construction bundle offers an opportunity to influence hundreds of homes at a time 

when builders / developers are switching from conventional home technologies to advanced DR-enabled 

technologies.  

• DR assets installed during new construction maximize the longevity of the asset and offer lower 

installation costs.  

• The Testbed may allow for an accelerated deployment of a full-scale pilot or program.  

B.4  Integrating the Residential Energy Pilot into the Testbed 

B.4.1 Pilot Description 

PGE proposed, in UM 1856, to implement a residential energy storage pilot program by installing Battery Inverter 

Systems (BIS) at customers’ homes. Individually, the BIS would provide enhanced power reliability capabilities to 

program participants by offering back-up power during grid outage events. As an aggregated fleet, the BIS would 

provide capacity, energy and ancillary services, and transmission deferral services to PGE. 

During normal operating conditions, the BIS would operate in parallel to the electrical distribution grid, as shown 

below. This arrangement would allow the BIS to charge and discharge as needed to provide grid services and / or 

serve site loads.  
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Figure 5 Battery Inverter System (BIS) in Normal Operating Mode 

 

 

Smart grid services could include, but are not limited to: 

• System Capacity Services (Capacity): The BIS discharges in response to a system-wide peak demand 

period. The unit may be charged from on-site photovoltaics (PVs) or grid power. 

o Frequency: Four to eight times per year, including winter and summer seasons. 

o Duration: Approximately three hours. 

• Premises Peak Shaving (Capacity): The BIS discharges during daily household peaks. The unit may be 

charged from on-site PV or grid power. 

o Frequency: Daily, up to 365 days per year. 

o Duration: Approximately three hours. 

• Energy Company Economic Dispatch (Energy): The BIS charges during times of low rate periods and 

discharges during times of high rate. The unit may be charged from on-site PV or grid power. 

o Frequency: Daily, up to 365 days per year. 

o Duration: No event time limit. 

• Ancillary Services: The BIS unit charges and discharges according to commands for frequency 

regulation, spinning reserve, or load following services. 

o Frequency: Sub-minute. 

o Duration: No event time limit. 

During an outage event, the BIS would island itself from the grid and provide back-up energy to the whole home 

or a subset of household loads isolated by the critical loads panel, as shown in the figure below. Back-up energy 

duration would depend on system size, energy storage state of charge, and site loads. No grid services are 

available to PGE in this mode of operation. 
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Figure 6 Battery inverter system (BIS) in Outage Mode 

 

 

PGE proposes to pilot both customer and PGE-owned assets, allowing customers to choose the option that works 

best for them. Under both options, PGE plans to use the energy storage systems for grid services during normal 

operations. PGE expects the storage device to energize some loads at the customers’ premise during an outage. 

Details for each ownership model are provided below: 

• PGE Ownership: The customer pays PGE for the service of added reliability — PGE anticipate the 

customer cost under this model to be about $50 per month. PGE is responsible for BIS installation, 

commissioning, operation, maintenance, and end-of-life.82 PGE controls the asset during normal 

operation to provide grid services. During outage events, the BIS provides energy reliability services 

to the customer. If the customer wishes to leave the pilot program before the program end date, the 

customer may purchase the energy storage system from PGE or pay an early termination fee. 

 

Customers may be presented with three end-of-life options at the end of asset’s life: 

1. Purchase the energy storage system from PGE for a nominal fee and stay in the program until device 

failure; 

2. Purchase the energy storage system from PGE for a nominal fee and opt out of the program; or 

3. Have the energy storage system removed at no cost. 

 

• Customer Ownership: The customer independently finances, utilizes on-bill financing, or purchases a 

PGE-approved BIS directly from a third party. The customer is responsible for arranging BIS 

installation, commissioning, operation, maintenance, and end-of-life with the vendor as applicable. 

PGE provides the customer with a monthly on-bill credit of approximately $55 for grid services and 

the customer agrees to provide PGE direct control of the asset during normal operation. During 

outage events, the BIS provides energy reliability services to the customer. The customer may leave 

the pilot program at any time. With an estimated monthly financed cost of about $90, the net cost to 

the customer would be approximately $35 per month under a low energy storage cost scenario. 

                                                           
82 PGE anticipates contracting with OEM for maintenance services as a component of the product warranty.  
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Monthly net cost increases to over $110 under a high cost scenario, indicating the large variability in 

market pricing.  

B.4.2 Why Integrate with the Testbed? 

PGE plans to co-locate residential energy storage systems and residential participants’ properties within the 

Testbed to pilot additional use cases and accelerate program learnings and participation. PGE plans to expand the 

potential benefits of residential energy storage into new and novel use cases such as coupling energy storage 

system dispatch to feeder-level EV charging, hot water heating, air conditioning, or heating loads. Current energy 

storage system use cases are focused on power capacity and energy market dynamics. PGE expects the Testbed 

to enable additional visibility into customer loads and provide the data necessary to pilot new use cases. 

PGE expects that leveraging and coordinating the Residential Energy Pilot with the Testbed’s research, outreach, 

and education efforts will further–and perhaps accelerate–learnings PGE would expect from the broader PGE 

residential energy storage pilot offer to the PGE service territory.  

The Testbed also offers a discrete physical system boundary which–when properly established and fertilized with 

various DSM assets–is expected to reach a level of DSM concentration that could become visible / impactful to 

the local distribution system. The opportunity to see how residential energy storage in concert with other DSM 

measures might affect PGE’s Distribution and Power Operations, which is expected to be an important benefit of 

having residential energy storage operate within the Testbed; use cases would not only be identified but 

operationalized for grid and local distribution operations. PGE expects this to provide important learnings about 

the integration of various DSM measures and perhaps even insight into DER placement, operations, management, 

costs, benefits, interconnection, and communication requirements.  

B.4.3 Customer Interest in Residential Energy Storage 

PGE proposes to locate energy storage at residential sites because of customer interest in enhanced energy 

reliability. PGE commissioned a study of residential customer interest in February 2016 and found that 63% of 

customers found it to be highly important to never experience an outage. PGE also found that 34% of customers 

without backup energy have already considered a reliability solution.83 

Customer interest in residential energy storage has also been demonstrated by demand for non-grid integrated 

products. Tesla reported that their Tesla Powerwall 1 residential energy storage product received 38,000 pre-

orders after introduction.84 PGE’s interconnection team has reported twenty-eight non-grid-integrated storage 

devices installed in the last twelve months, with more expected to complete by the end of 2018. PGE also expects 

product offerings to advance and rates to fall in the near term. Bloomberg New Energy Finance projects behind-

the-meter residential energy storage costs to decline by 38% between 2017 and 202085. 

                                                           
83 Tesla announces 38,000 pre-orders for Tesla Powerwall home battery. The Verge, 2015. 
https://www.theverge.com/2015/5/6/8561931/tesla-38000-powerwall-preorders-announced. 
84 Bloomberg New Energy Finance Storage Market Insight. https://www.bnef.com/core/insights/13684. 
85 Conversations with Josh Castonguay, Vice President and Chief Innovation Executive at Green Mountain Power. 

 

https://www.theverge.com/2015/5/6/8561931/tesla-38000-powerwall-preorders-announced
https://www.bnef.com/core/insights/13684
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Green Mountain Power (GMP), a vertically-integrated energy company serving over 270,000 customers in 

Vermont, has also seen customer demand for behind-the-meter residential energy storage. Their first program, 

in which Tesla Powerwall 1 energy storage systems were leased to customers for $37.50 per month, quickly 

reached the 500-unit program cap and began to accumulate a waiting list of interested customers.86 Building on 

this successful program, GMP released a second program where customers can lease a Tesla Powerwall 2 for $15 

per month with a program cap of 2,000 units87. The Powerwall 2 program launched in August 2017. 

B.4.4 Roll-out Strategy 

PGE proposes to include residential energy storage as both bundled and stand-alone program offerings within the 

Testbed. PGE plans to provide customers interested in a suite of DR services with the option to include a residential 

energy storage system. We expect this strategy to reduce costs otherwise incurred by multiple site visits for the 

installation of other connected devices. 

B.4.5 Customer Benefits of Testbed Integration 

PGE expects that all customers will benefit from potential lower pilot program administration costs and the 

addition of new value streams from residential energy storage systems. Including residential energy storage in 

planned Testbed outreach and education activities is expected to help lower customer acquisition costs and 

potentially reduce program resource requirements. Piloting new use cases is expected to help maximize the value 

of energy storage systems for all customers, potentially lowering program participation costs and increasing the 

efficiency of the grid. 

B.5   Transportation Electrification in the Testbed 

As a part of Senate Bill (SB) 1547, the 2016 Oregon Legislature adopted a goal to accelerate TE in Oregon. The 

legislature determined that “widespread transportation electrification requires that electric companies increase 

access to the use of energy as a transportation fuel.”88  

On February 16, 2018, the OPUC filed Order 18-054 approving several TE pilots to “help increase the use of 

[energy] as a transportation fuel.”89 The pilots include:  

• A planned expansion of PGE’s Electric Avenue charging station program to six new EV charging hubs—

with each station expected to include four high-powered quick-charging stations and two Level 2 

stations. The pilot aims to increase the visibility and accessibility of energy as a transportation fuel.  

• A pilot with Tri-Met whereby PGE plans to own, operate, and maintain charging stations for TriMet’s 

first all-electric bus fleet. The pilot is expected to allow TriMet to leverage grant funds to purchase five 

all-electric buses and electrify an entire bus route. 

                                                           
86 GMP – Tesla Powerwall Innovative Pilot Program Rider (filled with Vermont Public Service Board on December 3rd, 2015). 
87 GMP Launches New Comprehensive Energy Home Solution from Tesla to Lower Costs for Customers. Green Mountain Power, 
2017. (http://www.greenmountainpower.com/press/gmp-launches-new-comprehensive-energy-home-solution-tesla-
lower-costs-customers/). 
88 Senate Bill 1547, 78th Oregon Legislative Assembly 2016, Section 20.  
89 Order No. 18-504. https://apps.puc.state.or.us/orders/2018ords/18-054.pdf. 

http://www.greenmountainpower.com/press/gmp-launches-new-comprehensive-energy-home-solution-tesla-lower-costs-customers/
http://www.greenmountainpower.com/press/gmp-launches-new-comprehensive-energy-home-solution-tesla-lower-costs-customers/
https://apps.puc.state.or.us/orders/2018ords/18-054.pdf
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• An education and outreach pilot to increase the awareness of EVs and decrease barriers to adoption of 

the same. PGE’s plan is for this pilot to foster adoption of EVs by residential and business customers. 

The OPUC ordered PGE to propose two new offerings within a year of the Order:  

• A residential charging offering; and  

• A business charging offering (workplace and / or fleet)  

PGE has also registered as a credit aggregator for the Oregon Department of Environmental Quality’s Low Carbon 

Fuel Program (LCFS). The LCFS is a law established to reduce the average carbon intensity of Oregon’s 

transportation fuels by 10% over a 10-year period. As a credit aggregator, PGE will be responsible for monetizing 

credits on behalf of our customers and establishing programs that support adoption of EVs in PGE’s service area.  

The Testbed creates ample opportunity to build upon our planned support for the state’s goal of increasing access 

to and adoption of electricity as a transportation fuel. The Testbed also allows for testing opportunities to 

efficiently integrate charging load onto the system (e.g. smart charging, time-variant pricing, etc.). In the near 

term, PGE see the Testbed as an area to test aggressive EV outreach (e.g. ride and drives, business fleet 

assessments) and to increase effectiveness and utilization of our Electric Avenue sites. Longer term, PGE see Phase 

Two of the Testbed as a venue to realize high penetration of connected charging infrastructure via our future 

residential smart charging and business charging pilots, as well as future LCFSs. 

B.5.1 Electric Avenue, Outreach, and Technical Assistance  

PGE is currently evaluating two potential Electric Avenue sites within the Testbed: 

1. Downtown Milwaukie at SE McLoughlin Blvd and SE Jackson Street (on Island substation); and 

2. South Hillsboro at SE Cypress St and SE Tualatin Valley Hwy (on Roseway substation). 

We anticipate utilizing pilot funds from Order No. 18-054 to build Electric Avenue sites and to run various outreach 

initiatives (e.g. ride and drive events). PGE’s goal is to increase awareness, consideration, and ultimately adoption 

of EVs starting within concentrated areas. By focusing infrastructure and outreach efforts in the Testbed early on, 

PGE hopes to increase EV adoption in those targeted areas to the extent that they are anticipated to be prime 

candidates for future controlled charging programs. 
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Figure 7 Proposed Electric Avenue in Downtown Milwaukie 

 

 

Figure 8 Proposed Electric Avenue in South Hillsboro 

 

 

 As EV original equipment manufacturers (OEMs) develop EVs able to accept higher rates of charge than 

50-kW, the charging stations at Electric Avenues may be increased accordingly (up to 350 KW per charger). If 

upgrades are conducted on the charging stations in the Testbed, PGE may explore opportunities to do feeder-

level DR to manage non-coincident peaks and to allow higher-powered charging while reducing the need for 

additional distribution system upgrades.  
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B.5.2 Future Offerings 

B.5.2.1 Residential and Business Smart Charging 

Pursuant to Order No. 18-054, PGE anticipate proposing a residential smart charging pilot to the OPUC later in 

2018, with a target launch in 2019. PGE plans for the pilot to reward customers with an incentive for installing a 

connected home charging station and enrolling in a TOU rate schedule. The pilot may include an option for 

customers to lease a charger from PGE at a discounted rate.  

Concurrently, PGE is also developing a business charging pilot to reduce costs for business customers installing 

chargers at their business (for fleet, workplace, or public) while encouraging efficient integration into the grid. 

Though PGE are in the early stages of pilot design, it may include some incentives for planful charging that 

minimize impacts to the system.  

The Testbed presents prime locations to encourage high adoption of residential and business smart chargers as 

PGE expect our charging stations and outreach efforts to increase EV adoption in the area. Within the Testbed 

PGE could deploy additional marketing resources to increase adoption of the offerings—we would do this to test 

how much it costs to greatly-increase participation rates. Because the home charging market is still in its infancy, 

PGE would aim to achieve near 100% adoption of smart charging technology within the Testbed. PGE expects 

drivers are likely to adopt because the planned offer will reduce their fueling costs without impacting their ability 

to use their vehicle.  

Rollout of the residential pilot would be targeted to new and existing EV drivers. PGE would collaborate with the 

Oregon Department of Transportation and utilize our own survey data to target marketing directly to EV drivers. 

When PGE combine outreach efforts with efforts to increase smart charging, PGE should find not only cost saving 

synergies, but also strategies that are likely to deliver insight and benefits more broadly.  

PGE plans to focus the rollout of the business charging pilot on businesses with fleets of light or medium duty 

vehicles, as well as sites with 50 or more workplace parking spots.  

Co-locating DR-enabled smart chargers with customers participating in the Testbed is expected to yield various 

synergistic benefits. One such is understanding whole home energy usage patterns when more than one DR 

technology or strategy is being utilized.  

Because an EV charger is a substantial load in homes / facilities–and since EV adoption is expected to rise quickly 

over the next decade–PGE must learn how to effectively monitor, influence, and control EV charging loads on both 

a system and local level. We expect the Testbed to enable PGE control of dozens to hundreds of charging stations 

in a concentrated area; which may allow us to demonstrate: 

• load curtailment; 

• load shifting; 

• load balancing (e.g. ensuring aggregate charging load on a feeder does not exceed a certain 

setpoint); 

• charge throttling; 

• charge accelerating (e.g. increasing charge rates to absorb excess renewables; and 
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• transmission system and distribution system ancillary services. 

 A successful pilot is expected to demonstrate a concept capable of being scaled to hundreds of thousands 

of EVs across the service area by the 2030s. Effective customer engagement and charger control at scale is 

expected to create broad benefits for all customers, including the reduction of costs to A) integrate renewables 

(e.g. reduce energy costs and the need to curtail renewables), B) integrate with the distribution system, as well as 

controlling capacity costs. 
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Appendix C  Site Maps 

 

Figure 9 Delaware Substation Feed Configuration 
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Figure 10 Island Substation Configuration 

 



 
 

Portland General Electric • Testbed Proposal • Advice No. 18-14 Attachment A  87 
 

 

Figure 11 Roseway Substation Configuration 
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Appendix D  Stakeholder (DRRC) Meetings 

D.1  Minutes of Stakeholder (DRRC) Meetings 

D.1.1 February 2018 DRRC Meeting 

On February 23, 2018, PGE presented information on possible Testbed locations to the DRRC, and information on 

how PGE intended to establish participation, its understanding of “at scale” DR, and two possible phases for the 

project. The rationale for breaking the project into these phases was that: 

• PGE wants to give the DRRC and Commission the opportunity, after an initial two and a half year funding 

period, to assess successes and consider whether to continue; and 

• The Testbed can be more than DR development. Informed by PGE’s decarbonization study, a phase two 

of the project can pursue development of flexible loads, which include DER, e.g., private solar, customer 

self-generation, and distribution system-sited & customer-sited energy storage. 

Although the DRRC found merit in the two-phase approach, given the enormity of the task at hand to establish 

the Testbed, the DRRC advised and agreed to focus efforts on Phase I. 

At the time of the February meeting, PGE had identified several substation sites for purposes of researching and 

advancing DR. PGE discussed its preference for at least three substations, its rationale for choosing a defined 

physical grid location for the Testbed and attempted to outline the benefits of such an approach.90  Additionally, 

PGE discussed its approach to containing Testbed costs by using a “platform approach.”  This would establish 

participation using current cost-effective DR offerings. Once participation was established, PGE could offer new 

programs or iterations of current offerings. With this approach to voluntary participation, recruitment would drive 

marketing, education, and outreach efforts. The Testbed’s original participation rate goal was 25% (more than 

four times the current rate of system-wide participation), which meant that marketing, education, and outreach 

costs were a significant portion of the budget presented to the DRRC at a subsequent meeting.  

The 25% goal prompted a discussion at the DRRC of the meaning of “at scale.”  PGE explained that the original 

25% figure was offered because of PGE’s most recent DR potential study, which showed that the highest rate of 

DLC that could be expected from residential participation was 25%. Although PGE is not aware that this adoption 

rate has been seen in an energy company’s service territory, a 25% target participation rate would achieve the 

goals of the Testbed set by the Commission. 

At the end of the meeting, the DRRC agreed that physically siting the Testbed was the best approach to capture 

both the customer learnings and the potential grid system learnings when having a high concentration of DR. 

Finally, the DRRC asked PGE to come back to the next DRRC meeting with a proposal for three substations. 

D.1.2 April 2018 Meeting 

On April 6, 2018, PGE presented on the final three substations, the research undertaken to choose these 

substations, and a preliminary project budget. Additionally, PGE invited the three proposed Testbed hosting cities 

                                                           
90 Presentation materials for this meeting can be found in D.2 . 
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to the DRRC meeting: Milwaukie, Hillsboro, and Portland.91  This meeting was also the first time that PGE was able 

to share a draft budget for costs associated with a strategy to acquire 25% participation. An estimate was used 

for research and evaluation costs and no contingency was accounted for. Marketing costs were based on 

traditional approaches and strategies. The budget was also built around 25% participation (not 66% participation 

as proposed in this application). The costs were driven by participation: the more people who participate, the 

more money is spent on incentives.  

The DRRC asked PGE to run an exercise to look at project costs for acquiring 70% and 90% participation. This work, 

combined with work undertaken at the RMI E-Lab Accelerator event, led PGE to revamp the project recruitment 

strategy. 

D.1.3 Rocky Mountain Institute (RMI) E-Lab Accelerator Activity 

In early May 2018, a subset of the DRRC (PGE, PNNL, OPUC, Energy Trust, NEEA, City of Milwaukie, City of Hillsboro) 

attended the RMI E-Lab Accelerator event. This was a by invitation-only event that RMI hosted for projects they 

are interested in assisting with development. The agenda proved valuable; City goals were better articulated and 

understood, and the project concept became better defined.92 Highlights include an articulation that the customer 

value proposition is a key to success of the project. The enormity of the project lift was articulated and 

commitments from NEEA, Energy Trust, and PGE were made to continue work on new program development. RMI 

realized that an opt-out approach may be necessary to assure participation at the levels necessary to meet the 

projects goals. 

D.1.4 June 2018 Meeting 

PGE coordinated a team from across various PGE business lines, including Marketing, Research & Evaluation, T&D, 

Government Affairs, Finance, and Smart Cities. This was also the first meeting attended by the City of Portland. 

Additionally, Jon Wellinghoff attended, whose interest in the project was sparked by the PGE Testbed team’s 

participation at the RMI E-Lab Accelerator where he serves as a member of faculty. 

PGE presented the new strategy for accelerating participation, which called for using an opt-out PTR offering for 

all residential customers within the Testbed. It was important to PGE that CUB understand what the PTR was, how 

it functioned, and for CUB to express any concerns before moving forward. It was also important that all three 

cities understood that their citizens would be placed on an opt-out pilot. PGE articulated that the opt-out pilot 

and opportunity to receive rebates would be used, partly for recruitment, and that the further strategy was to 

migrate customers to DLC options where their response to events would be automated / less intrusive in their 

day-to-day affairs. Program analytics show PGE can expect about 66% participation in the Testbed by using an 

opt-out approach and retaining the opportunity to migrate those customers to DLC options. 

The meeting also focused on a revised draft budget, which showed a projected cost of approximately $5.0 million 

over three years and a total potential load impact of between approximately five to six MW. The budget has since 

increased to more accurately reflect operating costs for each DR offering. These include slightly-higher staffing 

costs to embed a PGE representative in each site / community; which the City of Milwaukie has validated as key 

                                                           
91 Presentation materials for this meeting can be found in D.2 . 
92 Ibid. 
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to the success of the Testbed. The City of Milwaukie clearly advocated for community representatives to build 

confidence with city personnel, as well as ensuring that the project engages the City’s unique demographics, 

including a mix of high / low income, single family / MFR residences, and multiple spoken languages. 

Other topics covered at this meeting included: A) the draft approach to research and evaluation; B) estimated 

megawatt savings; C) new programs to be developed for inclusion in the Testbed; and D) a draft Hosting Capacity 

study for each substation.  

D.1.5 September 2018 Draft Application review by DRRC 

PGE Staff issued a draft of the Testbed proposal to the members of the DRRC on September 14 requesting 

comments by September 28. Staff received verbal comments from Commission Staff during a face to face meeting 

on September 27. PGE staff additionally received comments from the staff at the Northwest Power and 

Conservation Council. Extensive comments were also received from staff at the Energy Trust of Oregon on the 28th 

and later October 1st. All comments received were posted to via SharePoint and e-mails were sent to DRRC 

members directing them to the PGE SharePoint site. The proposal went through revisions in order to address 

comments received from the DRRC. This final version is a result of the comment process.  
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D.2  Presentation Materials for Stakeholder (DRRC) Meetings 

D.2.1 February Demand Response Review Committee Meeting Presentation 
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D.2.2 April Demand Response Review Committee Meeting Presentation 
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D.2.3 Rocky Mountain Institute (RMI) E-Lab Accelerator Re-Cap Presentation 
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D.2.4 June Demand Response Review Committee Meeting Presentation 
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Appendix E  Cost Effectiveness Memo 
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Total Resource Cost Test: 'All Parties' perspective Program Administrator Cost Test

Cost/Benefit Category Costs Benefit Cost/Benefit Category Cost Benefit

Administrative costs $5,897,000 Administrative costs $5,897,000

Avoided costs of supplying electricity $4,083,000 Avoided costs of supplying electricity $4,083,000

Bill Reductions Bill Reductions

Capital costs to utility $0 Capital costs to utility $0

Environmental benefits $28,000 Environmental benefits

Incentives paid Incentives paid $3,364,000

Revenue loss from reduced sales Revenue loss from reduced sales

Transaction costs to participant $446,000 Transaction costs to participant

Value of service lost $708,000 Value of service lost

$7,051,000 $4,111,000 $9,261,000 $4,083,000

Benefit Cost Ratio 0.58   Benefit Cost Ratio 0.44 

Rate Impact Measure Test Participant Cost Test

Cost/Benefit Category Cost Benefit Cost/Benefit Category Costs Benefit

Administrative costs $5,897,000 Administrative costs

Avoided costs of supplying electricity $4,083,000 Avoided costs of supplying electricity

Bill Reductions Bill Reductions $281,000

Capital costs to utility $0 Capital costs to utility

Environmental benefits Environmental benefits

Incentives paid $3,364,000 Incentives paid $3,364,000

Revenue loss from reduced sales $281,000 Revenue loss from reduced sales

Transaction costs to participant Transaction costs to participant $446,000

Value of service lost Value of service lost $708,000

$9,542,000 $4,083,000 $1,154,000 $3,645,000

Benefit Cost Ratio 0.43   Benefit Cost Ratio 3.16 
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Total Resource Cost Test: 'All Parties' perspective Program Administrator Cost Test

Cost/Benefit Category Costs Benefit Cost/Benefit Category Cost Benefit

Administrative costs $4,882,000 Administrative costs $4,882,000

Avoided costs of supplying electricity $2,889,000 Avoided costs of supplying electricity $2,889,000

Bill Reductions Bill Reductions

Capital costs to utility $0 Capital costs to utility $0

Environmental benefits $20,000 Environmental benefits

Incentives paid Incentives paid $3,138,000

Revenue loss from reduced sales Revenue loss from reduced sales

Transaction costs to participant $463,000 Transaction costs to participant

Value of service lost $689,000 Value of service lost

$6,034,000 $2,909,000 $8,020,000 $2,889,000

Benefit Cost Ratio 0.48   Benefit Cost Ratio 0.36 

Rate Impact Measure Test Participant Cost Test

Cost/Benefit Category Cost Benefit Cost/Benefit Category Costs Benefit

Administrative costs $4,882,000 Administrative costs

Avoided costs of supplying electricity $2,889,000 Avoided costs of supplying electricity

Bill Reductions Bill Reductions $201,000

Capital costs to utility $0 Capital costs to utility

Environmental benefits Environmental benefits

Incentives paid $3,138,000 Incentives paid $3,138,000

Revenue loss from reduced sales $201,000 Revenue loss from reduced sales

Transaction costs to participant Transaction costs to participant $463,000

Value of service lost Value of service lost $689,000

$8,221,000 $2,889,000 $1,152,000 $3,339,000

Benefit Cost Ratio 0.35   Benefit Cost Ratio 2.90 
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Appendix F  Evaluation Report for PGE’s Residential Pricing Pilot (2018)  
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