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DEFINITION OF TERMS
Distributed Energy Resource Management System (“DERMS”) - DERMS is an emerging
category of operational software and hardware platform that is expected to provide enhanced
situational awareness, DER monitoring, control, analytics, and optimization capabilities to
distribution system operators.1

Demand Response Management System (“DRMS”) - DRMS is a software control platform
capable of aggregating multiple types of DER to provide demand reduction or load shifting
benefits at the bulk-system or distribution system level. These platforms also typically handle

1 See Public Service Company of Colorado, Distribution System Plan, May 2, 2022, at p. 17.
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customer enrollment of devices (e.g. smart thermostats, electric vehicle chargers, etc.), and event
dispatch.2

Flexible Interconnection (“FI”) - Flexible Interconnection is a DER control strategy used to defer
or avoid system upgrades necessary for interconnection and increase distributed energy resource
(“DER”) integration.3

Hosting Capacity Analysis (“HCA”) - Hosting capacity is the amount of distributed photovoltaic
(“DPV”) that can be added to the distribution system before control changes or system upgrades
are required to safely and reliably integrate additional DPV.4

Unintentional Islanding (“UI”) - When a portion of the electric distribution system is separated
from the rest of the grid but remains energized by a generator until the generator is tripped.5

Virtual Power Plant (“VPP”) - A collection of distributed resources that can be dispatched in
response to a control signal.6

INTRODUCTION
In February 2023, the Colorado Public Utilities Commission (“Commission”) approved the inaugural
Distribution System Plan (“DSP”) filed by Public Service Company of Colorado (“the Company”, or
“Xcel Energy”) in Commission Proceeding No. 22A-0189E. The Commission’s order also approved a
Settlement Agreement and Joint Stipulation between Xcel Energy and stakeholders that resolved
all issues in the DSP proceeding. As part of the Settlement Agreement, the Company and
stakeholders agreed to establish a Technical Working Group (TWG) to discuss several topics
identified through the settlement process.

The Company also agreed to select an independent, third-party to facilitate the technical working
group, and in May 2023 Gridworks was selected through a competitive solicitation to serve as
facilitator. The Settlement Agreement identifies the third party’s role to facilitate discussion
amongst the stakeholders but provides that the third party will not make recommendations to
the Commission. The facilitator will provide a report to the Commission summarizing the
stakeholders’ positions and proposals in the DSP docket.

The objectives of the working group are to:

● exchange information about the technical topics identified in the Settlement Agreement
and herein;

6 See Workshop #1 presentation from Solar Energy Industries Association (SEIA) at slide #2.
5 See Xcel Energy presentation fromWorking Group Meeting #4.1 at slide #7.

4 See National Renewable Energy Laboratory, “Advanced Hosting Capacity Analysis,” (available at
https://www.nrel.gov/solar/market-research-analysis/advanced-hosting-capacity-analysis.html).
Additional note - while this definition focuses on integration of DPV, the concept of HCA has extended
to other types of distributed energy resources including battery energy storage systems and new load
from electric vehicle charging stations.

3 See Xcel Energy presentation fromWorking Group Meeting #2.1 at slide #12. (preliminary definition for
purpose of demos)

2 Ibid at p. 16.
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● allow Xcel Energy and stakeholders an opportunity to share draft proposals which may be
included in Xcel Energy’s 2024 Distribution System Plan and to receive feedback on those
proposals to inform future regulatory filings; and

● document all proposals and feedback provided through a report created by an
independent facilitator to the Colorado Public Utilities Commission.

The technical working group topics identified in the May 2022 Settlement Agreement included:

● Demand Response Management System (“DRMS”) requirements,
● flexible interconnections (including the potential use of energy storage as a possible tool to

facilitate interconnection) and smart inverters,
● Distributed Energy Resource (“DER”) interconnection issues (including the ability to more

timely complete interconnection requests),
● the interaction between Hosting Capacity Analysis (“HCA”) and customer data privacy

requirements of the 15/15 Rule set forth in Rule 3033,
● unintentional islanding and potential mitigation options for unintentional islanding, and
● the scope and focus of solicitations for third-party pilot proposals.

Relative to bullet point three above, after further discussion between the Company and
stakeholders, the participants agreed to address DER interconnection in a separate Commission
venue on this topic.

This report aims to provide a summary of:

● technical meetings and attendance / representation at meetings by organization;
● all draft proposals, as well as stakeholder feedback and positions on those proposals; and
● the effectiveness of the facilitated stakeholder process prior to the filing of the Company’s

next DSP.

TECHNICAL TOPIC MEETING SUMMARIES
The technical working group met 10 times between July 2023 and April 2024 to discuss the five
topics identified in the settlement. These meetings started with an opportunity for the group to
review the project charter (Meeting 0) and ended with a feedback session on the draft report
(Meeting 6). The group comprised 58 individuals representing 26 organizations. All meetings were
hosted virtually and were between one and two hours, with some topics broken up into 2-part
meetings. A list of meeting attendees is available in Appendix A.

The following section includes summaries frommeetings on the five settlement topics.

1. DRMS Requirements / Follow up on Pay for Performance
2. Flexible Interconnection
3. Pilots - Third Party Proposals
4. Unintentional Islanding
5. Hosting Capacity Analysis and 15/15 Updates
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1. DRMS Requirements / Follow up on Pay for Performance

Meeting #1 included a presentation (slides #5-20) from Xcel Energy describing their current
progress implementing a demonstration project for a Demand Response Management System
(“DRMS”) and further discussion of a Pay-for-Performance Pilot.

In their presentation Xcel Energy provides:

● An overview of the support its DRMS would provide the Renewable Battery Connect
program;

● Consideration of other Distributed Energy Resources (DER) the DRMSmay be extended to
serve and a discussion of how such extension increases the anticipated DRMS functional
requirements (“Evolution of DRMS to Distributed Energy Resource Management System
(“DERMS”)”);

● An update on Xcel Energy’s execution of a Request for Information and Request for
Proposals to consider and score potential DRMS vendors;

● Further information on Xcel Energy’s plans to serve a new Pay for Performance (P4P) pilot
with the DRMS system, including the expected characteristics of the P4P pilot and how it
may compare to other Colorado DER programs.

Discussion - In response to Xcel Energy’s presentation stakeholders requested further information
and details in the following areas:

● What additional stakeholders with an interest in Renewable Energy Standard (“RES”) Plan
(Docket No. 21A-0625EG) Pay for Performance and Renewable Battery Connect should be
consulted to inform Xcel Energy's decision-making?

○ Action Item: Group to identify any additional stakeholder outreach needed to add
missing perspectives to group and send suggestions to Gridworks.

● Is the scope of the use-cases that would be served by Xcel Energy’s proposed DRMS
consistent with the settlement?

○ The Technical Working Group discussed how the proposed DRMS would support
the Renewable Battery Connect (RBC) and P4P pilot.

○ Xcel Energy is not suggesting they are expanding DRMS capability beyond what
they agreed to in the DSP. The settlements require support of RBC and P4P.
However, Xcel Energy would like to procure a technology solution that supports
these two applications while avoiding procurement of “a dead end" solution. Put
differently, the near term goal is supporting RBC and P4P, while keeping in mind
an aggregator DERMS to support future programming. One future opportunity is
integration with a platform for grid-scale DERMS for community solar.

○ One of the agreements in settlement/decision was about a comprehensive set of
goals/metrics tied to the DRMS pilot: where is the company on this front?

■ Company is still planning to set goals and metrics agreed to in the
settlement. This Working Group’s input will help shape those.

■ Pumping brakes on defining goals/metrics now allows for additional
consideration of needed functionality before releasing the forthcoming
RFP7.

7 See Table One below. Xcel Energy staff indicated that the RFP will be issued imminently.
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○ The Technical Working Group discussed the distinction between DRMS and
DERMS. In the DSP settlement there was a lot of discussion around this; DERMS
was years away and DRMS was a stepping stone pilot to get Xcel Energy to an
improved DERMS platform. In implementing the envisioned DRMS solution, it
seems the line between these two is unclear.

○ A DERMS system adds additional functionality: Xcel Energy has requested
feedback from the TWG on whether spending additional time, and potentially
money, to add the functionality is desired.

■ At publish time, Gridworks did not receive TWG input it would consider a
clear and definite response to this question posed by Xcel Energy.

■ Action Item: Group to be given an additional opportunity to express a
preference at next meeting (September 28, 2024).

● How is the Company vetting vendors and platforms keeping in mind the uncertainty of the
future?

○ Xcel Energy shared information through their slides on how vendors are being
evaluated. The evaluation includes the expectation that the pilot will need a few
summers to test and make adjustments. A partner who can evolve with them will
help to ‘future proof’ the solution.

● How is the Request for Information process unfolding and how will it connect to Xcel
Energy’s thinking?

○ The RFI went out in June. The company has been reviewing responses. A more
formal RFP will follow the review of the RFI, as presented.8

Meeting #1 also included a presentation (slides #22-30) by Kevin Lucas from the Solar Energy
Industries Association. Mr. Lucas presented an overview of a Virtual Power Plant Concept for
stakeholders to consider as a Pay-for-Performance Pilot in fulfilling commitments in two separate
but interconnected settlements in the proceedings for the Xcel Colorado’s Distribution System
Plan (DSP) and Renewable Energy Standard Plan (RES Plan).

Participant Presentation - Mr. Lucas’ presentation:

● Introduced the concept of a Virtual Power Plant (VPP) and how they related to rate design;
● Showed examples of how VPPs can alter the inflow/outflow of energy from a customers

owned system, shifting load and injecting energy at times that may be advantageous for
the grid and the customer; and

● Introduced a potential Colorado VPP policy.

Discussion - After the presentation, the Technical Working Group members discussed the
following:

● How a VPP pilot would work when customers already have default Time of Use rates;
○ The merits of focusing on a VPP program relative to dynamic rates that send

appropriate price signals;
■ Opening up dynamic rates could open up a whole set of challenges,

possibly in the very long term with better technology.
■ VPPs give geographic diversity which allows you to make adjustments in a

particular geographic space.

8 See Meeting 1 slides 9-11 on summary of RFI responses.
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■ Not mutually exclusive things to consider. A lot of value in dispatchability
construct in VPP.

● The Technical Working Group suggests SEIA’s proposal be considered by Xcel Energy as a
potential program design for the P4P pilot.

2. Flexible Interconnection

Meeting 2.1 Summary:
Meeting #1 Recap - Meeting #2.1 started with a short recap of the prior meeting and asked the
working group whether spending additional time and resources on a DERMS was worth the
added functionality.

On this topic, several group members shared their perspectives, which included:

● recent experiences from other states;
● Xcel Energy staff further clarified the intended scope of the project as an “Aggregator

DERMS”;
● multiple stakeholders expressed that the question may be premature; and
● one stakeholder was uncertain how a DERMS could be applicable to flexible

interconnection and that multiple features and functions were still being investigated.

As the last discussion item in this section of the meeting, Xcel Energy and COSSA representatives
were asked about any updates on the Virtual Power Plant (VPP) conceptual pilot that was
presented in Meeting #1. They stated that the Commission had recently opened a proceeding
(23M-0466EG) seeking comments around how you might orchestrate a virtual power plant in a
vertically integrated market and their immediate attention was focused on responding to the
Commission’s requests in the opening order. Further, a participant shared this document with the
group via email on October 4, 2023.

Xcel Energy Presentation - Xcel Energy staff then made a presentation (slides #8-15) on Flexible
Interconnection (“FI”) to the working group, which included the following topics:

● Background from DSP Stipulation and Commission’s Final Order
● Results and Findings from a Survey send to Technical Working Group members on Flexible

Interconnection
● FI Roadmap
● FI Demo Approach Overview

Discussion - After the presentation, Gridworks staff facilitated discussion in three focus areas: FI
definition, FI Roadmap, and FI Demo Approach.

Technical Working Group participants had the following comments on the FI definition:

● agree generally with definition but needs to reflect the customer experience;
● needs to acknowledge that customers are creating value and expect to be compensated

for curtailment;
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● PUC staff testimony in the settlement hearing stated, “flexible interconnect is allowing
curtailments, at some level, to obtain an interconnection agreement.9”;

● compensation for curtailment can be interpreted or directed to other benefits, such as
obtaining an interconnection agreement and realizing less interconnection costs or time;

● curtailment (without compensation) is to be avoided; and
● FI also makes larger DER systems possible.

Technical Working Group participants had the following comments on the FI Roadmap:

● Roadmap appears to imply an evolution towards a DERMS and centralized control of DERs,
which may be ok for many customers but not all.

○ FI and predefined system limits may be sufficient for certain DER applications
without requiring integration into a DERMs.

● Proposed pilot with two locations is a small sample size.
○ if pilots focus on smart inverters, suggest a larger area
○ will provide more detail on pilot recommendations in Meeting #2.2

● Roadmap needs to consider energy storage sooner rather than later.
○ curtailment appears to be main focus of FI currently
○ storage likely to progress over roadmap timeframe, although economics is a

challenge
○ Commission’s order discussed consideration of energy storage

Technical Working Group participants had the following comments on the FI Demo Approach:

● request a connection between Southwest Power Pool (SPP) market participation and
avoiding curtailment; and

● demo objectives should include that FI allows larger systems to interconnect and has value
for customers and the utility system.

Meeting 2.2 Summary:
Xcel Energy Presentation (slides #5-10) - Meeting 2.2 started with Xcel Energy presenting a
proposal to demonstrate smart inverter functions with larger DER systems (> 1 MW). By agreeing
to limit output (curtailment) during constrained periods, demonstration participants could
interconnect their DER systems earlier than current rules allow and prior to completing necessary
system upgrades. Xcel Energy would analyze the amount of curtailment prior to the
demonstration and measure the impact during the project.

Q&A on Xcel Energy’s presentation - Stakeholders asked the following clarifying questions on the
presentation and proposal:

● Has Xcel Energy reached out to larger DER developers to gauge interest?
○ Xcel Energy staff confirmed they have had preliminary discussions.

● Key information that developers need to know before participating: Howmuch and how
often would a project be curtailed? Howmuch would interconnection upgrades cost?

○ Xcel Energy indicated the System Impact Study (SIS) or further studies conducted
in the FI demo would provide this information.

9 See Settlement Hearing Transcript, p. 117 at lines 9-11.
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● Later discussion indicated that the best potential candidates are projects waiting on Xcel
Energy to conduct major interconnection upgrades. In these cases, the project may be
interconnected earlier than original timelines.

○ Xcel Energy believes they have multiple projects that fit this preferred criteria.
● Xcel Energy also noted that certain portions of the interconnection rules (particularly study

timelines) may require exemptions/waivers for the demonstration project.

Sunrun Presentation - A representative from Sunrun presented (slides #12-33) a proposal to
demonstrate smart inverter functions with residential DER systems, particularly on feeders
nearing or exceeding hosting capacity limits for smaller systems. The presentation also discussed
hosting capacity analysis and Hawaii’s experience with implementing smart inverters.

Q&A on Sunrun’s presentation - Stakeholders asked the following clarifying questions on the
presentation and proposal:

● A stakeholder asked whether the proposal would address both voltage and thermal
impacts. The presenter was optimistic that voltage regulation functions could mitigate
thermal impacts and encouraged validating the inverter response and potential indirect
thermal impacts through the demonstrations.

● Xcel Energy was asked whether there are residential interconnections triggering
interconnection screens on feeders that are serving other larger generators (e.g.
community solar)? Xcel Energy confirmed yes. Currently, customers are offered options to
enable interconnection on these feeders, which primarily involve limiting exports through
pairing with storage.

● Another stakeholder noted that the additional interconnection screens are not limited to
feeders with community solar and that additional screening for larger commercial
interconnection applications is occurring more broadly.

After clarifying questions on the individual presentations, Gridworks facilitated discussion on both
proposals. Stakeholders provided the following feedback:

● Participants seemed optimistic and supportive of Xcel Energy’s proposal.
○ Success would be furthered by Xcel Energy providing information to developers

necessary to assess and manage risk, especially the following: howmuch and how
often would a project be curtailed? Howmuch would interconnection upgrades
cost?

○ Selecting participants from projects that are waiting for Xcel Energy to conduct
major interconnection upgrades will substantially help manage developer risk.
Questions still remain on the impact of curtailment on project finances.

○ Stakeholder requested Xcel Energy to identify potential partners from their
interconnection queue and go in order of the queue. There was agreement on this
approach.

● Participants also generally supported Sunrun’s proposal especially with its addition of the
residential segment.

○ Xcel Energy signaled interest in understanding the proposal in greater detail as
well as the examples from Hawaii that were offered to support the proposal.

● Additional discussion points:
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○ Xcel Energy will need to develop a budget and plan for evaluating the success of a
pilot.

○ Some stakeholders are interested in the longer-term development of flexible
interconnections and potential customer enrollment and contributions to DER
under FIs. All agree that the FI demos discussed here are near-term, first step
toward that end.

At the end of the meeting, Gridworks conducted a poll to assess the group’s satisfaction with the
working group process so far.

● 10/12 responded “Very Satisfied”
● 2/12 responded “Satisfied”
● 0/12 responded “Unsatisfied”
● 0/12 responded “Very Unsatisfied”

3. Pilots - Third Party Proposals

Meeting 3.1 Summary:
In Meeting 3.1, Xcel Energy staff presented (slides #6-13) to the working group on: objectives for
third-party pilot projects, Xcel Energy’s planned areas of interest, overview of proposal process and
timeline, and information required for proposals.

During facilitated discussion, stakeholders asked questions on the following topics:

● Updates to proposal process
○ Working group members asked for an official notice and distribution of the

solicitation beyond this group.
○ Stakeholders asked questions to clarify budget, including:

■ confirming whether “all-in” cost estimates would be required. Xcel Energy
staff stated that proposals would be evaluated on total costs and subject to
a project cap.

■ whether the proposer needs to include only their costs or also Xcel Energy’s
estimated costs. Xcel Energy staff indicated that the initial proposal would
need to include only the proposer’s cost. However, successful proposals
moving forward will work closely with Xcel Energy to develop full project
costs, including proposer and utility costs prior to final proposal selection.

○ Xcel Energy’s presentation indicated they would provide further information on
evaluation criteria and integrate participant feedback on the proposal process in
Meeting 3.2.

○ Xcel Energy clarified that parties who submit a concept proposal can work
iteratively with the company.

● Stakeholders asked how the third-party pilot process relates to the new M docket on
Virtual Power Plants.

○ Could be aligned with what the docket is trying to accomplish..
○ Touches on topics in this group (DERMS, etc.).
○ Some ambiguity remains on how pilots emerging from this working group may

relate to VPP Docket. Xcel Energy will take into account other ongoing activities to
enable a holistic view and minimize potential overlap.
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● Third-Party Pilot timeline
○ Xcel Energy’s plans to request additional 3-6 months to submit DSP filing

■ This request would go beyond an unopposed extension from Jan to June
2024.

■ Extension(s) would push back the timeline to file the next DSP to Q3 or Q4
2024.

■ Stakeholders requested that Xcel Energy should update the timeline slide
with this new deadline in mind.

● Pilot Areas of Interest
○ Xcel Energy asked if topics were on the right track and no stakeholders expressed

opposition.
■ Additional discussion in Meeting 3.2 to allow further review and response.

● Clarity needed on the concept paper and final proposals
○ Stakeholders asked if a concept paper needed to be submitted to be considered for

a final proposal. Xcel Energy responded that the concept paper was required.
● Two participating organizations indicated interest in submitting a proposal.
● Suggestion to establish office hours between Xcel Energy and interested parties.

Meeting 3.2 Summary:
In Meeting 3.2, Xcel Energy staff presented (slides #5-10) updates to the initial discussion of Third
Party Proposals, which included: review of pilot areas of interest, proposal evaluation criteria, an
updated proposal schedule, and Q&A on the proposal process.

During the facilitated discussion, stakeholders provided the following feedback:

● Make Disproportionately Impacted (“DI”) communities a criteria; weigh it heavier than
other criteria

● Expand solicitation outreach. Additional suggested outreach channels include:
○ An official solicitation system such as https://www.bidnetdirect.com/;
○ City of Boulder offered to share info with the following groups

■ Colorado Municipal League
■ Colorado Communities for Climate Action

○ Notice relevant dockets at CO PUC; and
○ Outreach to Community Based Organizations (“CBOs”).

● A stakeholder recommended clarifying that the cost-benefit criteria be focused on the
cost-benefit results of the project rather than the clarity of the explanation. Also provided
the following feedback:

○ Asked if infrastructure deferral would be a desirable project?
○ Confusion around where to pitch pilots (which docket, proceeding, etc.?). Xcel

Energy emphasized that these pilots are a part of the DSP and therefore should
primary address distribution system needs and address other areas secondly.

○ Very similar pilot ideas are surfacing in multiple areas, stakeholders are confused as
to where their proposals could be best placed.

○ Cost cap and cost treatment - proposer has to have an idea of what Xcel Energy’s
costs are. Limit proposer’s costs to what they can control.

○ If the proposer doesn’t know Xcel Energy's costs in time for the final proposal, is it
an unworkable arrangement?
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■ Xcel Energy responded that they expect to work with proposer during
concept proposal phase to estimate Xcel Energy’s costs.

● Another stakeholder asked what to expect from office hours between concept proposals
and detailed proposals? Xcel Energy staff stated these expectations:

○ 30 minute slots available for 1 week in mid-December 202310; and
○ Proposer would book time slot to ask questions and lead discussion.

● Xcel Energy updated that based on stakeholder feedback from the last meeting, they have
added office hour times. A stakeholder asked Xcel Energy if load shift proposals would be
eligible. Xcel Energy staff indicated they would but the project needs to address the
distribution grid.

○ Xcel Energy also noted this topic (load shift) likely overlaps other pilot areas
currently under discussion in Docket No. 23M-0466EG.

● Transmission constraints identified in recent updates to energy resource plans (metro side
constraint) - Is this pilot eligible to help address constraint/encourage localized generation?

○ Xcel Energy will review the information filed in a separate docket and get back to
stakeholders on this topic.

● Another stakeholder noted that Xcel Energy should share more on the unique
opportunities/challenges within DI communities based on their own analysis, which would
help prioritize types of projects. Solutions that are broadly applicable might not be relevant
in a DI community. For example, EV charging isn’t the right load management tool in a
DI/industrial blended community. Different needs/strategies within DI communities.

● A stakeholder stated that the Company agreed in the RES plan settlement to work with
CBOs on outreach and engagement with DI communities. This is a good place to start.
Cities of Denver/Boulder may have some ideas.

● Another noted that the self-selection of participants that is inherent in a technical working
group may not lend itself to the type of perspective and participation that you need to
develop pilots and programs to serve disadvantaged community needs. Xcel Energy and
the working group may need to engage with other parties on this aspect of scoping
third-party pilots.

4. Unintentional Islanding

Meeting 4.1 Summary:
Meeting 4.1 started with a presentation (slides #5-21) from Xcel Energy that provided an overview
of unintentional islanding (UI) and options available to address UI. Xcel Energy’s presentation
concluded with further explanation of their current standard practice of installing Voltage
Supervisory Reclosing (VSR) on new devices and circumstances that require a retrofit at existing
substations.

Mike Ropp presented (slides #23-30) an overview of current industry practices with UI and
reported on key lessons from California’s UI Working Group that recently concluded.

After the presentations, participants asked questions on the following topics:

● Xcel Energy implementation of VSR:

10 Xcel Energy staff held office hours after releasing the solicitation in January 2024.
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○ A stakeholder asked to clarify when a VSR retrofit is required. What conditions
trigger the upgrade and who pays?

■ Xcel Energy explained that a retrofit is required when aggregate nameplate
rating of DER downstream of a breaker or recloser exceeds 80% of the
minimum applicable load (slide #13 of Xcel Energy presentation).

■ Current practice is for the project/developer that triggers the upgrade is
required to pay the cost (estimated at $200k-$400k).

● A stakeholder asked Xcel Energy to provide context on the range of load on feeders and
size of projects that would trigger a VSR upgrade.

○ Xcel Energy staff responded that the minimum load varies from 1-4MW (rough rule
of thumb). Retrofits would be triggered when reaching 80% of the minimum load
on the feeder.

● Mike Ropp was asked to discuss practices in other jurisdictions and current state-of-the-art
thinking on UI.

○ The speaker responded that inverter-based response is currently used in some
other jurisdictions.

○ Mike indicated that research is currently reviewing area-based communications as
a longer-term alternative.

● Xcel Energy asked a question to DER developers on their experience in other jurisdictions.
○ No participants were prepared to respond at the meeting.

Open Questions (addressed as part of Meeting 4.2):

● What fraction of feeders are at or near the criteria requiring a VSR retrofit?
● What percentage of feeders in CO are currently VSR equipped?
● Is this information currently being mapped/displayed for customers/DER developers?
● What alternatives to VSR are used in other jurisdictions?

Meeting 4.2 Summary:
Meeting #4.2 started with a group discussion of the four open unintentional islanding questions
from the last meeting. View the presentation slides.

Xcel Energy staff provided the following three responses:

1. What fraction of feeders are at or near the criteria requiring a VSR retrofit? (for Xcel Energy)
i. Approximately 8% of the Xcel Energy feeders would be at or near the threshold for

VSR. This is based on both existing and in queue DER.
2. What percentage of feeders in CO are currently VSR equipped? (for Xcel Energy)

i. Currently approximately 5% of feeders are VSR equipped with an additional 4%
with plans to add VSR capability.

3. Is this information currently being mapped/displayed for customers/DER developers? (for
Xcel Energy)

i. Yes. In general these questions were addressed using existing publicly available
information which is posted at
https://co.my.xcelenergy.com/s/renewable/developers/interconnection.

ii. Specifically in the “Before Interconnection” section there is a link to the Hosting
Capacity Map
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(https://co.my.xcelenergy.com/s/renewable/developers/interconnection/hosting-cap
acity-map) which besides access the visual map also has linked a spreadsheet
summarizing the map information
(https://www.xcelenergy.com/staticfiles/xe-responsive/Working%20With%20Us/Ren
ewable%20Developers/2023_Q2_Hosting%20Capacity%20Analysis%20Final%20Fee
der%20Report.xlsx). Additionally, within the popup data in the Hosting Capacity
Map there is a line item which indicates if a feeder is VSR equipped.

4. What alternatives to VSR are used in other jurisdictions? (for DER industry representatives)
i. California UI Working Group Final Report

ii. On the fourth question, Gridworks provided a link to the California
Unintentional Islanding Working Group report. There were some
stakeholder questions noting that VSR was not among the options
California utilities considered.

In the remainder of time, meeting participants then responded to discussion questions
concerning unintentional islanding:

1. What is working well with the current practice?
a. Participants had limited feedback on this topic (summarized in 3d and 3g below).

2. What could improve with the current practice?
a. Participants reiterated that current practice to allocate full costs of mitigation is a

challenge for the DER projects that trigger the VSR upgrade for the feeder.
3. Which alternatives could improve current practice?

a. On this question, some stakeholders discussed alternative mitigation options at
the point of interconnection for DER projects. (In meeting 4.1, Mike Ropp discussed
alternative mitigation options and emerging best-practices in other jurisdictions -
see above summary of that discussion.)

b. Xcel Energy staff provided initial feedback that the project-specific alternatives did
not provide the same level of certainty in maintaining reliability as the current
standard.

c. At this point, facilitators presented options to summarize the discussion and offer
possible next steps for further dialogue on this topic.

d. Participants did not feel prepared to accept or reject Xcel Energy's VSR
recommendation at this time.

e. One stakeholder offered to survey members on preferred alternatives to VSR and
get back to the group ASAP.

f. Gridworks offered to follow up with stakeholder on this to fix a timeline for
completing that process and has sent initial emails to follow up. (See Meeting 5
notes for further discussion)

g. Another stakeholder suggested parties need help evaluating the options from a
neutral, technically focused organization like EPRI.

5. Hosting Capacity Analysis and 15/15 Updates

Meeting 5 Summary:
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Meeting #5 started with a presentation (slides #5-10) from Xcel Energy that discussed the role of
hosting capacity analysis (HCA) within the interconnection process and Xcel Energy’s near-term
plans to upgrade distribution modeling software and automate parts of their HCA (“roadmap”).

The improvements in the roadmap include:

● developing “unblurred” HCAmaps with greater detail on Xcel Energy’s distribution system
(May 2024 Update - Unblurred HCAmaps are now available);

○ users need to sign non-disclosure agreement (NDA) to access detailed maps
● providing tabular results for Load HCA; and
● automating HCA processes to update maps more frequently;

○ starting with quarterly and moving to monthly updates .

After the presentation, working group members asked clarifying questions in the following areas:

● If planned upgrades for Public Service Company of Colorado would be available in other
Xcel Energy service territories (Minnesota, Wisconsin).

○ Xcel Energy representative said upgrades would be available in Colorado first but
Minnesota PUC is currently considering physical and cyber security risks and
protections related to data sharing for HCA data and maps.

● A stakeholder asked to clarify the timeline for access to the unblurred maps.
○ Xcel Energy staff indicated the maps would be available through the web portal

after the “go live” date.
● Xcel Energy was asked further questions on the automation process and why updates to

the HCA could not occur continuously.
○ Xcel Energy staff responded that the upgrades automate parts of the process but

not all steps. Quality Assurance would remain primarily a manual process.
● A stakeholder asked if load HCA information would be mapped similar to generation data.

○ Xcel Energy staff stated they are reviewing the system security implications of
providing the load information but the capability to map the information currently
exists.

● Another stakeholder asked how load forecasting information developed in the LoadSEER
model is integrated with the distribution systemmodeling software (CYME).

○ Xcel Energy staff explained that the roadmap anticipates directly linking load
forecast outputs from the LoadSEERmodel into CYME. This linkage would provide
more granular analysis of distribution system load flows.s.

Working group members expressed general support for the planned improvements in the
following areas:

● Increased detail in the unblurred HCAmaps
● Automated process
● Transition to monthly reporting
● Providing granular data on Load HCA
● Transition to mapping Load HCA

Working group members also indicated the following areas for future improvements:
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● Time-of-day data when feeder reaches peak demand
● Quicker transition to mapping Load HCA will start with tabular data
● Opportunities to better understand grid needs from HCAmaps

Unintentional islanding wrap up:

● No future updates or comments from group
● Two working group members (AEU and COSSA) went back to membership/colleagues and

did not receive responses

After the working group meeting via email, a stakeholder requested further technical reports on
unintentional islanding, particularly any studies that were available to Xcel Energy through the
Electric Power Research Institute (EPRI).

Xcel Energy staff responded with further explanation of the material presentation by Mike Ropp in
Meeting 4.1, provided a list of the EPRI reports (noting which are public or available for purchase),
and summarized Xcel Energy staff’s review of EPRI’s research on the topic.

Gridworks will schedule a portion of the final meeting to discuss any further feedback on this
topic.

REFLECTIONS
Gridworks has two main reflections after facilitating the technical working group. First, the group
met the work plan objectives that participants agreed to at the start of the process. A short
summary of the group’s progress on each objective is listed below. Second, working group
members committed a significant level of time and expertise to participate in all of the meetings.
While meeting the objectives in the work plan, there is potential for greater impact in convening
this group of experts. Gridworks offers suggestions below that could enhance the impact of future
technical working groups.

Progress on Technical Working Group’s Objectives

● Objective #1 - exchange information about the technical topics identified in the work plan
- The technical working group held eight meetings on the five topics identified in the work
plan. For each meeting, Xcel Energy staff provided a significant level of support in planning
the meeting and had the relevant subject matter experts attend all meetings. Prior to each
meeting Xcel Energy provided the presentations to Gridworks in advance of each
stakeholder meeting. Gridworks provided the agenda and presentation three days prior to
each scheduled meeting. The Xcel Energy subject matter experts discussed and
responded to stakeholder questions during working group meetings. Where necessary,
Xcel Energy staff promptly provided requested information after meetings. Stakeholders
contributed to the discussions on each topic by offering constructive feedback on Xcel
Energy’s proposals. On some topics, stakeholders also proposed alternative concepts. The
meeting summaries included above document the discussions in each meeting. From
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review of these summaries, the working group did succeed in exchanging information on
the technical topics in the work plan.

● Objective #2 - allow Xcel Energy and stakeholders an opportunity to share draft proposals
which may be included in Xcel Energy’s 2024 Distribution System Plan and to receive
feedback on those proposals to inform future regulatory filings - On each topic, both Xcel
Energy and stakeholders were provided opportunities to share draft proposals and
offer/receive feedback. For reference, Table One summarizes the proposals on each topic
and current status provided by Xcel Energy staff.

Table 1 - Summary of Proposals reviewed by Technical Working Group

Topic Xcel Energy Proposal Stakeholder
Proposal(s)

Current Status

1. DRMS/Pay for
Performance

Xcel Energy will issue
RFP for
DRMS/DERMs;
proposed pilots to
support Renewable
Battery Connect and
pay-for-performance
concept.

SEIA representative
presented on virtual
power plant pilot

RFP for
DRMS/DERMs will be
released imminently.
Discussions on
pay-for-performance
pending in
legislature and PUC
M docket. Xcel
Energy next steps
will be informed by
discussions in these
venues.

2. Flexible
Interconnection

Pilot flexible
interconnection with
2 community solar
projects (> 1 MW)

SunRun presented
on smart inverter
pilot concepts

Demonstration
scope is on track.
Xcel Energy has a
workstream for both
large and small solar
projects.

3. Third-party Pilots Xcel Energy
presented
solicitation
framework

Stakeholders
provided feedback

Solicitation opened
in January 2024. The
Company received
approximately 30
submissions and has
shortlisted a handful
of proposals for full
proposal submission.

4. Unintentional
islanding

Xcel Energy
discussed current

Gridworks invited
presentation from

Technical working
group discussed Xcel
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standard and
technical
requirements

Sandia National Labs
expert (Mike Ropp)
on California
Unintentional
Islanding Working
Group

Energy’s current
approach and
stakeholder
concerns. No
working group
consensus achieved
on an alternative.

5. Hosting Capacity
Analysis

Xcel Energy
presented roadmap
for HCA
improvements

Stakeholders
provided feedback
on roadmap

Xcel Energy received
generally supportive
feedback on
roadmap

● Objective #3 - document all proposals and feedback provided through a report created by
an independent facilitator to the Colorado Public Utilities Commission - This final report
compiles the meeting summaries that document the proposals on each topic and
discussion during working group meetings.

Enhancing Impact of Future Technical Working Groups

Gridworks observed that the level of stakeholder participation declined over time as organizational
priorities and ability of stakeholders to participate fully changed during the series of meetings. This
is understandable given the length of time from the settlement agreement recommending the
working group (November 2022) and convening of the discussions from August 2023 - February
2024.

This working group required a substantial time commitment from stakeholders to prepare and
participate in all of the meetings. Gridworks suggests some additional options to enhance the
impact of future technical working groups:

Periodic reporting to the CO PUC while the working group is convening - By periodically updating
the Commission on the group’s progress, the Commission will remain informed on the discussions
and can offer any direct feedback for group members. The next working group can decide on an
appropriate format to make these reports to the Commission.

Include stakeholder review process prior to filing Xcel Energy’s next DSP - Review and stakeholder
feedback on the utility’s next filing may provide the most value from the expertise of participants.
The group’s work scope could also involve fewer meetings and greater focus on the upcoming
filing with the Commission. This more limited commitment may better align with the time
available from stakeholders and encourage participation by a broader set of stakeholders.
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APPENDIX A: MEETING ATTENDANCE

Table A1 - List of working group organizations with the number of representatives that
attended each meeting.

Organization
Mtg
0

Mtg
1

Mtg
2.1

Mtg
2.2

Mtg
3.1

Mtg
3.2

Mtg
4.1

Mtg
4.2

Mtg
5

Mtg
6

Advanced Energy
United (AEU) 1 1 1 1 1 1 1 1 1

Buglet Solar Electric

City and County of
Denver 1 1 1 1 1 2 1 1

City of Boulder 2 4 2 2 2 2 3 1 1 1

Cloudbreak Energy 1 1

CO Utility Consumer
Advocate 1

Colorado Energy
Consumers (CEC) 1

Colorado Energy
Office (CEO) 1 1 1 1 1 1 1 1

Colorado Public
Utilities Commission 2 6 3 3 1 3 1 1 2 1

Colorado Solar and
Storage Association
(COSSA) 1 2 2 2 1

Electric Power
Research Institute
(EPRI) 1 2 1 1 1 1 1

Gridworks 3 3 3 3 3 3 4 2 3 3

Guidehouse 1

ICF

Independent
Consultant 1 1 1 1 1 2 1

McKinstry 1 1 1 1 1

Namaste Solar 1

National Renewable
Energy Laboratory
(NREL) 2
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Pacific Northwest
National Laboratory 3 3

Pivot Energy 1 1

Sunnova 2

Sunrun 1 2 2

SunShare 1

SWEEP 1 1 1 1 1

Tesla

Visa 1

Vote Solar 1 1

Western Resource
Advocates (WRA) 2 1 1 2 2 2 1

Xcel Energy 8 11 11 9 8 8 8 8 8 5

Total Attendees* 26 38 39 29 20 23 22 19 23 16

* Total includes technical working group members, Colorado Public Utilities Commission staff,
Gridworks staff (independent facilitator), and Xcel Energy staff (utility). Count does not include
additional participants from the public that attended each meeting.
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