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Il INTRODUCTION

On November 1, 2017, Xcel Energy filed its Hosting Capacity Report in compliance with
Minn. Stat. § 216B.2425 subd. 8 and the Commission’s August 1, 2017 Order in Docket No.
E002/M-15-962. On November 15, 2017, the Commission issued a Notice of Comment Period
on Xcel’s 2017 Distribution System Hosting Capacity Report. Accordingly, the Interstate
Renewable Energy Council, Inc. (IREC) files these comments.

IREC is a 501(c)(3) non-partisan, non-profit organization working nationally to increase
consumer access to sustainable energy and energy efficiency through independent fact-based
policy leadership, quality workforce development, and consumer empowerment. In service of
our mission, IREC works to increase the adoption of policies and regulatory reforms that expand

access to and streamline grid integration of distributed energy resources (DER) to optimize their



widespread benefits. The scope of our work includes: developing and advancing regulatory
policy innovations; generating and promoting national model rules, standards, and best practices;
fostering collaborative partnerships with diverse stakeholders to build to consensus and achieve
workable solutions; updating interconnection processes to facilitate deployment of DERs and
remove constraints to their integration on the grid; and incorporating DER growth into utility
distribution system planning and operations.

Through our work to support effective grid modernization throughout the United States—
including in California and New York—IREC has emphasized hosting capacity as a key tool to
harness DER benefits while helping to solve the challenges of interconnecting DERS in
increasing quantities. In December 2017, IREC released a new report, Optimizing the Grid: A
Regulator’s Guide to Hosting Capacity Analyses for Distributed Energy Resources, which helps
guide state regulators as they oversee utilities developing hosting capacity analyses to guide the
integration of DERS on their distribution systems.* In Minnesota, IREC provided comments on
Xcel’s initial Hosting Capacity Report in Docket No. E002/M-15-962. IREC has also provided
comments and been an active participant in Docket No. E999/CI-15-556, the Commission’s
investigation into grid modernization, where the Commission is exploring integrated distribution
system planning, of which hosting capacity is a core component. Likewise, IREC is deeply
engaged in the Commission’s interconnection reform proceeding, Docket No. E-999/CI-16-521.
IREC welcomes this opportunity to provide comments on Xcel’s next iteration of its Hosting

Capacity Report and associated hosting capacity map.

! Sky Stanfield & Stephanie Safdi, Optimizing the Grid: A Regulator’s Guide to Hosting
Capacity Analyses for Distributed Energy Resources, Interstate Renewable Energy Council, Inc.
(Dec. 2017), available at https://irecusa.org/2017/12/tools-to-build-the-modern-grid (“Optimizing
the Grid”).



https://irecusa.org/2017/12/tools-to-build-the-modern-grid

1. COMMENTS

IREC appreciates Xcel’s efforts to continue to improve its hosting capacity analysis and
believes this second iteration reflects many steps in the right direction. Xcel correctly recognizes
that hosting capacity is a “key element in the future of distribution system planning,” and IREC
agrees with Xcel that hosting capacity “will have the potential to further enable Distributed
Energy Resources (DER) integration by guiding future installations and identifying areas of

constraint.””

IREC further emphasizes that, in addition to guiding DERs to optimal grid
locations—for example, via a map—hosting capacity analysis has the potential to streamline the
interconnection process and to play a core role within utility distribution planning, including
facilitating the use of DERs as non-wires alternatives. As Xcel acknowledges, the Commission
and its consultant, ICF, have highlighted all of these goals as important hosting capacity use
cases.® Although Xcel recognizes all of these goals in its latest report to some extent, it is not yet
clear how Xcel will use its hosting capacity analysis to achieve them or that its chosen
methodology is ultimately capable of doing so. Rather, Xcel seems focused at this time on using

hosting capacity to “guide interconnections,” via the published map and data set, and does not

explain how it plans to use the analysis to inform planning or to streamline interconnection.*

2 Xcel Energy, Distribution System/Hosting Capacity Study, Docket No. E002-M-17-
777, at 1 (Nov. 1, 2017) (“Xcel Hosting Capacity Report”).

% Id. at 4-5; see also, e.g., ICF International, Integrated Distribution Planning, at 8 (Aug.
2016) (“ICF Int’l Report); Minn. Pub. Utils. Comm’n, Order Setting Additional Requirements
for Xcel’s 2017 Hosting Capacity Report, Dkt. E-002/M-15-962, at 5-6 (Aug. 1, 2017) (“Order
Setting Additional Requirements”) (ordering that the purpose of Xcel’s hosting capacity report is
“1) to inform and facilitate interconnection processes over time; and 2) to inform and facilitate
distribution planning.”).

% See, e.g., Xcel Hosting Capacity Report at 8 (“The intent of this analysis is to guide
interconnections while also informing the planning of the system. Combining this analysis with
detailed interconnection is the most efficient way to bring DER onto the distribution system.”).



Moreover, it is not yet clear that the map results, updated annually, are sufficiently accurate or

updated frequently enough to provide meaningful guidance regarding interconnection locations.
IREC recognizes that Xcel’s development of its hosting capacity analysis is an iterative

and ongoing process, and appreciates Xcel’s acknowledgment that “more work still needs to take

place.”

Nonetheless, it is essential that Xcel demonstrate in practical and concrete terms that its
ongoing work and evolution of its analysis are moving it towards achievement of the ultimate
interconnection and planning goals. Otherwise, IREC remains concerned that Xcel’s investment
in its current methodology may not ultimately provide the expected benefits to ratepayers,
namely through improved interconnection and system planning, and ultimately the optimization
of DERs on the grid.

As detailed in the following comments, IREC continues to have fundamental concerns
with the transparency and accuracy of Xcel’s hosting capacity methodology, the Electric Power
Research Institute’s (EPRI) DRIVE tool. IREC also questions Xcel’s choice to update its results
only annually and suggests that Xcel could improve the usefulness of its data files and map while
also working toward deploying the tool to meet additional hosting capacity use cases, such as
distribution system planning and interconnection streamlining. IREC finally raises several
specific questions regarding technical elements and assumptions used in Xcel’s Hosting Capacity

Report.

Summary of Recommendations

Throughout our comments, IREC provides suggestions regarding ways to improve the

usefulness of Xcel’s hosting capacity analysis going forward. These suggestions include:

°|d. at 4.



Conducting a more rigorous evaluation of hosting capacity results by comparing them
to actual hosting capacity values derived from a power-flow based analysis on
representative circuits.

Holding workshop(s) or setting up a working group led by Commission staff or a
third-party facilitator with Commission oversight to explore the full range of use
cases for hosting capacity (including distribution system planning and interconnection
streamlining) and methodological needs. This effort could also address more
explicitly and concretely whether, how, and when Xcel’s hosting capacity analysis
could be used to streamline interconnection review and improve proactive distribution
system planning.

Considering exploration of alternative methodologies to meet the state’s goals for
hosting capacity, such as a methodology similar to the iterative approach selected by
the California Public Utilities Commission for interconnection streamlining.

Updating the hosting capacity results and map more frequently—ideally on a monthly
basis, to start—or creating a phased approach through which Xcel will gradually
move toward more real-time updating of the results.

Providing additional details in Xcel’s hosting capacity results, specifically maximum
and minimum load data.

Providing additional details on Xcel’s hosting capacity map, including in particular
pop-up windows that show the actual hosting capacity and other relevant data for
feeders.

Incorporating mitigations into Xcel’s hosting capacity analysis as they become
standardized.

Providing further technical information on and refinements to assumptions in the
methodology, including:

o Explaining whether the DRIVE tool can be modified to analyze the actual mix of
resources on Xcel’s system rather than forcing a choice between, e.g., large
centralized and small distributed resources;

o Broadening the definition of DERs beyond generation and modifying the analysis
to account for the load characteristics of resources, including in particular energy
storage;

o Evaluating feeders for which the analysis showed zero hosting capacity to
determine whether these results stemmed from inaccuracies or limitations in the
methodology;



o Explaining how and when load curves based on actual customer data will be
incorporated into the analysis; and

o Evaluating DRIVE’s ability to incorporate potential mitigations like a volt-var
response.

A The Accuracy and Transparency of Xcel’s Hosting Capacity Methodology
Remain Concerns and Require Further Evaluation.

1. Transparency Concerns

As emphasized in IREC’s comments on Xcel’s 2016 Hosting Capacity Report,
transparency and accuracy are especially important characteristics of a hosting capacity
analysis.® Transparency is necessary to allow the Commission and other stakeholders to
understand, provide informed commentary on, and validate the details of the methodology,
which in turn is essential to evaluating whether the chosen approach will return sufficiently
accurate results to meet the underlying goals for hosting capacity. While it may vary depending
on the use case, some degree of accuracy is necessary to make the hosting capacity analysis
valuable in practice. Xcel acknowledges the importance of transparency and accuracy and takes
steps to address these traits in its latest report,” but IREC remains concerned with respect to both.

IREC appreciates that Xcel’s 2017 Hosting Capacity Report provides important details
regarding its assumptions and approach. While this additional transparency is helpful in

assessing Xcel’s report, the lack of any comprehensive, publicly available information regarding

® See Comments of Interstate Renewable Energy Council Regarding Xcel Energy’s
Hosting Capacity Analysis and Supplemental Comments, Dkt. E002/M-15-962, at 14-15, 16-19
(April 20, 2017) (“IREC Comments, 15-962”); see also Optimizing the Grid at 6, 21, 29
(explaining the importance of transparency in hosting capacity methodology and assumptions to
ensure accuracy and reliability); id. at 3 (explaining that accurate hosting capacity results are
“needed to guide distribution-level decision-making” and to “inform the interconnection
process.”).

7 Xcel Hosting Capacity Report at 17-20 (accuracy analysis).



EPRI’s DRIVE tool continues to make it challenging to assess its details and application.®
Although Xcel states that EPRI’s methodology is “proven,” IREC is not aware of any detailed,
public information available about DRIVE, beyond what Xcel has been required to provide in
this proceeding, or of comparisons of its results against those produced by other hosting capacity
methodologies. IREC recognizes that other utilities are also relying on DRIVE and that there are
some benefits associated with national consistency.'® Nonetheless, this lack of transparency
remains a critical issue because the Commission and stakeholders still do not have a complete
picture of the underlying methodology, its assumptions, and its accuracy, and thus are challenged
in assessing its application to the various use cases.

2. Accuracy Concerns and Suggestions for More Rigorous Evaluation of
Hosting Capacity Results

Accuracy likewise remains a concern. IREC appreciates the Commission’s recognition of
its importance in requiring Xcel to assess the accuracy of its hosting capacity analysis.'* While
Xcel’s initial assessment provides some interesting data points, IREC suggests that additional
analysis is necessary, especially in light of the lack of transparency surrounding the underlying
tool. Xcel notes that its approach to assessing accuracy—comparing hosting capacity results to
interconnection study results—poses some problems, including in particular that most past
interconnection studies did not necessarily calculate hosting capacity, but rather showed where

violations occurred and upgrades are needed to interconnect a particular project.*? Moreover,

® IREC understands that EPRI plans to release a report or reports, with details regarding
the DRIVE tool and its methodology and assumptions. To IREC’s knowledge, no such report is
available yet. IREC looks forward to reviewing any DRIVE documentation that EPRI publishes.

% Xcel Hosting Capacity Report at 8.

10 5ee id..

1 Order Setting Additional Requirements at 6.
12 X cel Hosting Capacity Report at 17-18.



because Xcel only had a limited number of interconnection studies that provided it with hosting
capacity data, it ultimately compared results for only fifteen feeders for its accuracy analysis.™® It
is challenging to draw conclusions about the accuracy of Xcel’s methodology from this small
sample.

IREC agrees it could be helpful to calculate hosting capacity as part of the
interconnection study process going forward, in order to facilitate more of these case-by-case
accuracy comparisons.'* However, because Xcel appears to be comparing the hosting capacity
results for a specific project, the usefulness of this approach is necessarily limited. Moreover,
relying on interconnection screens and studies seems likely to generate biased results, in that
projects may be similar in nature (e.g., community solar gardens) and located in similar areas,
and thus the circuits evaluated may be similar to each other, rather than a representative sample
of Xcel’s system.

Therefore, IREC further suggests that additional analysis beyond comparison with
interconnection results may be required in order to get a clearer picture of the accuracy of Xcel’s
results. IREC requests that Xcel and the Commission consider a more comprehensive analysis
that looks globally at Xcel’s system and identifies representative circuits to test. Xcel could then
run a power-flow based analysis to determine the actual hosting capacity of those circuits and
compare those results to its DRIVE-based hosting capacity results. The California Commission

recently ordered that State’s three major investor-owned utilities to undertake precisely this sort

of comparison to guide that Commission’s selection of the hosting capacity methodology best

131d. at 18-19.

4 See id. at 17-18 (explaining that Xcel is “working to implement a standard
interconnection study form that consultants fill that indicates the max capacity . . . going
forward”).



suited to the State’s interconnection and distribution planning use cases.'® Each utility analyzed
representative portions of their distribution grid, as well as a single test circuit, using both a
streamlined method (similar to EPRI’s DRIVE tool)16 and an iterative method,!’” which uses
power flow simulations to identify a circuit’s actual hosting capacity limitations.*® The results
showed the precise ways in which the streamlined method was inaccurate, as the extent of the
deviation between the results depended, for instance, on the characteristics of the feeder and the
type of power system limitation.'® IREC suggests that undertaking a similar analysis in
Minnesota would provide a more balanced picture than relying on interconnection studies as the
comparator. IREC also suggests that the Commission or Xcel consider contracting with an
independent third-party to undertake such an analysis.

Setting aside these issues with the analytical approach, the limited accuracy results that

Xcel does provide raise initial concerns, which Xcel does not adequately address. IREC

15 Cal. Pub. Utils. Comm’n, R. 14-08-013, Assigned Commissioner’s Ruling (1) Refining
Integration Capacity and Locational Net Benefits Analysis Methodologies and Requirements;
and (2) Authorizing Demonstration Projects A and B (May 2, 2016).

18 EPRI characterizes the DRIVE tool as a version of a streamlined method. See Smith, Jeff and
Matthew Rylander, PhD, Overview of Hosting Capacity Methods: Detailed and

Streamlined Methods, Electric Power Research Institute, presented to the California Integration
Capacity Analysis Workgroup, slides 9-10 (June 9, 2016), http://drpwg.org/wp-content/
uploads/2016/06/EPRI_Hosting-Capacity-Methods_Smith.pdf.

17 See Optimizing the Grid at 19 (explaining that the “iterative method directly models DERs on
the distribution grid to identify hosting capacity limitations” by running power flow simulations
iteratively at each node until a power system limitation is violated).

'8 |d. at 32-35 (reviewing the demonstration project and results).

191d. at 33; see also, e.g., Southern California Edison. R. 14-08-013, Southern California Edison
Company’s (U 338-E) Update Demonstration Projects A and B Final Reports, at 45, 47, 80 (Jan.
4, 2017) (explaining that the results were particularly far apart for steady state voltage and
protection criterion, for nodes close to the substation, and for complex feeders, such as those
with high numbers of voltage regulation devices).

10



20 aither

disagrees with Xcel that DRIVE’s results have been “proven to be reasonably accurate,
by Xcel’s assessment or elsewhere. In the two instances where Xcel’s hosting capacity results
were shown to be excessively conservative (or “unfavorable,” as Xcel characterizes them), the
deviations (300 kW and 700 kW) were significant, especially considered in light of the size of an
average residential solar system (10 kW or less). It is not clear why these relatively significant
discrepancies exist, and it would be especially interesting to know if the discrepancies are due to
a particular assumption or other methodological parameter that could be adjusted in the future. It
is also not evident how large the error actually is, given that only the proposed installation size
was evaluated, which seems to be a limitation to conducting the analysis in this manner.

In addition, Xcel’s analysis does not provide information on the extent of the deviation in
cases where the hosting capacity results were “favorable.” Such accuracy information is
important, since deviations of the DRIVE-based results in either direction (more or less
conservative) reveal accuracy issues and limit the usefulness of the hosting capacity analysis,
especially in applications beyond the map use case. Going forward, IREC suggests that the
Commission require it to identify deviations of any kind from actual hosting capacity, so that
parties may understand their frequency and magnitude. To the extent this is a limitation of the
approach Xcel has taken to date (comparing to existing interconnection screening and study

results), a more comprehensive analytical approach, as suggested above, may be required.

3. Alternative Hosting Capacity Methodologies, Such as an Iterative
Approach, to Meet Identified Use Cases

Undertaking a more robust assessment of Xcel’s hosting capacity analysis should also
help it determine whether and how it may need to modify its approach to address any issues.

IREC would be pleased if the DRIVE tool, in which Xcel has already invested considerable time

20 X cel Hosting Capacity Report at 8.

11



and resources, were able to achieve all identified hosting capacity use cases, including
interconnection streamlining and improved planning. If Xcel is unable to demonstrate that this is
the case, however, IREC encourages the Commission to consider implementation of other, more
accurate methodologies. IREC notes that Xcel recognizes that an additional tool may be needed
for the interconnection streamlining use case.?

For example, in our prior comments, IREC noted that, in California, the “iterative
approach” to hosting capacity was shown to be more accurate than a streamlined approach
(again, similar to the DRIVE tool), and has therefore adopted been adopted by that State’s
Commission and utilities for the identified interconnection use cases. While Xcel is correct that
the iterative approach is more computationally intensive and time-consuming to run relative to a
streamlined approach like DRIVE, Xcel exaggerates the extent of this efficiency gap. Run times,
for instance, depend not just on the methodology but also on hardware and software choices. The
San Diego Gas and Electric (SDG&E) data that Xcel provides reflects the fact that “[the]
streamlined simulation was performed on a server based computer, while the iterative was
performed on office laptop computers.”?? By contrast, Pacific Gas & Electric was able to reduce
run times by using a combination of local machines and servers, and the use of cloud computing
could decrease run times even further.?® The California utilities were also able to reduce run
times without compromising accuracy by strategically reducing the number of hours and nodes

analyzed.** Additional efficiencies are likely possible and are being explored in California.

2L1d. at 9.

22 San Diego Gas & Electric Co., R. 14-08-013, Demonstration Projects A & B Final
Reports of San Diego Gas & Electric Company (U 902-E), Demonstration A—Enhanced
Integration Capacity Analysis, p. 43 (Dec. 22, 2016) (“SDG&E Report”).

2% Optimizing the Grid at 33.
24 1d.
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Furthermore, even though the iterative approach is more computational intensive, SDG&E
nonetheless supported using it for the interconnection use case.?

Since the Commission has also acknowledged interconnection streamlining as a goal of
hosting capacity analysis, IREC believes that the accuracy issue, and California’s determination
regarding iterative versus streamlined methodologies, remain important topics for the
Commission to address. IREC notes that the iterative methodology is one alternative to the
DRIVE tool, which has received detailed review in California, but there are others offered by
other companies as well as methods developed by other utilities, all of which may also warrant
attention. IREC suggests that a workshop(s) or working group led by Commission staff or a
neutral, third-party facilitator with Staff oversight may present an appropriate vehicle for
exploring the interconnection streamlining use case and methodological needs further, to inform
further exploration of alternative methodologies as needed.?®

B. Xcel’s Hosting Capacity Analysis Should Be Updated More Frequently to
Make It More Useful.

Currently it appears that Xcel updates its hosting capacity results on an annual basis,
when it files its updated report with the Commission. As a result, over the course of the year, its
hosting capacity data and map become increasingly less useful, as grid conditions change and the
results become out-of-date. To address this issue, IREC urges the Commission to require Xcel to
update its results more frequently, ideally on a monthly basis to start. The Commission could
also consider somewhat less frequent updates for the entire grid, coupled with incremental

updating of particular grid segments each time the hosting capacity of a feeder is assessed as part

2> SDG&E Report at 9 (“SDG&E continues to believe that only the results of the iterative
analysis are accurate enough to use for interconnection purposes.”).

26 See Optimizing the Grid at 25-27 (reviewing best practices for stakeholder engagement
in hosting capacity analysis).
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of the interconnection process.”” Or it could consider a phased approach, requiring Xcel to
gradually increase the frequency of its updating as it refines its methodology and works improves
on software and hardware constraints. Ultimately, the frequency of updates should align with the
Commission’s goals and use cases for the hosting capacity: in particular, the closer to real-time,
the more useful the results will be to streamline interconnection.

IREC notes that Xcel highlights the speed of the DRIVE tool as one of its benefits over
more accurate but computationally intensive methodologies like the iterative approach used in
California.?® If Xcel is exchanging speed for accuracy, at least in the near-term, it seems
important that it take advantage of this attribute of its methodology to provide more frequent
updates to its data files and map.

C. Xcel Should Improve Its Data Files and Map, and Should Work Toward
Deploying Hosting Capacity for Other Use Cases.

1. Hosting Capacity Data

IREC appreciates Xcel’s provision of hosting capacity data in a spreadsheet. To make the
results more useful (for instance, to help customers design DERs to avoid hosting capacity
limits), IREC suggests that in the future the spreadsheet should contain greater detail. For
instance, it should contain the maximum and minimum load data used for the feeder, to facilitate
comparison with the hosting capacity results. While additional data beyond maximum and
minimum load data would also be useful, IREC believes these additional data are good starting

points.?

27 See id. at 20 (discussing options to increase the frequency of updating).
28 X cel Hosting Capacity Report at 7-10.

2% pacific Gas & Electric’s data files, for instance, set out the minimum and maximum
hosting capacity values for each of four limiting criteria. See Pacific Gas & Electric Co., R. 14-
08-013, Pacific Gas & Electric Company’s (U 39 E) Demonstration Projects A & B Final
Reports, Appendix A (Demonstration Project A—Enhanced Integration Capacity Analysis), at

14



2. Hosting Capacity Map

IREC appreciates Xcel’s provision of a hosting capacity map. The map is an important
step towards improved system data transparency, and IREC hopes it will be useful in guiding
interconnections and serve “to provide developers with a starting point for interconnection
applications.”*® Since the hosting capacity map is currently the only concrete application of
Xcel’s hosting capacity analysis, IREC encourages the Commission to ensure that it is as useful
as possible by improving the accuracy and frequency of updating of the data that underlies the
map. As indicated above, IREC continues to have concerns regarding the accuracy of the
underlying data, and we urge the Commission to require Xcel to continue to evaluate and
improve accuracy. In addition, as discussed above, we suggest more frequent updates to the data
and the maps, such that the results do not become overly outdated and thus less useful.

Additionally, IREC suggests that the level of data provided in the map should be
improved to make it more valuable to users. Specifically, the map does not currently show the
data associated with individual feeders, for example in a pop-up window when a user clicks on
the feeder, but rather relies exclusively on colors indicating ranges of hosting capacity values.
While a user may be able to cross-reference the map with the hosting capacity results
spreadsheet, providing the data in the map would make it much more user-friendly. IREC
suggests that the map should include, via pop-ups or a comparable mechanism, all of the data
contained in the results spreadsheet, as well as the voltage of the feeder and the existing and

queued projects, at least to start. Although it is true that queued projects may not ultimately be

172 (Dec. 27, 2016). Voltage level, number of voltage regulators, circuit length, number of
customers, and percent of customer type could be other future data points to consider.

%0 Order Setting Additional Requirements at 5.
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built,*! providing the data on the map is still useful to users looking to understand the level of
congestion and potential upgrades at a particular point of interconnection. IREC notes that the
New York utilities, which also currently rely on the EPRI DRIVE tool, have produced map with
such pop-up boxes with detailed information.*

Xcel also notes that, if feeders are close together, and have different hosting capacities, it
applied the color associated with the higher hosting capacity.®® This approach seems to decrease
the value of the map. For example, if a red (low hosting capacity) feeder is in close proximity to
a green (higher hosting capacity) feeder, they entire area would seem to be misrepresented as
green. While pop-ups with detailed information would be ideal, IREC suggests that the map
should at least show the appropriate colors for each individual feeder, once a user has zoomed in
sufficiently. In addition, since the EPRI DRIVE tool generates a hosting capacity range, it should
be made clear on the map which end of the range Xcel is incorporating.®

Finally, while IREC finds it reasonable to have the map, at present, provide the amount of
hosting capacity available without any mitigations,* IREC emphasizes that this approach may

need to change as smart inverter standards are approved or other mitigations are standardized in

3! Xcel’s disclaimer associated with the map states: “Information on other projects in the
interconnection queue for various feeders, but not yet interconnected, may have an impact on
hosting capacity. This information is not reflected in the maps because we lack certainty on
whether the projects will proceed. You may use this information in conjunction with the maps
and with the Capacity Screen below. This interconnection queue information is available on-line
under the Substation DG Queue prompt on this page [link to project queue].”

%2 Links to all of the utilities’ maps are on the Joint Utilities of New York web site:
http://jointutilitiesofny.org/utility-specific-pages/hosting-capacity.

% Xcel Hosting Capacity Report at 22.

3 Xcel states in its report that the map results are “color coded based on the minimum
available hosting capacity,” however IREC did not find any clear indication of this choice on the
map itself. Xcel Hosting Capacity Report at 1.

% Xcel Hosting Capacity Report at 21.
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a way that allows them to be consistently incorporated. Specifically, IREC notes that the map
data relies on an assumed Power Factor of 0.98; modifying that value or incorporating other
standardized voltage regulation functions could be appropriate mitigations to incorporate.

3. Additional Use Cases—Interconnection Streamlining and Improved
Distribution System Planning

IREC suggests that, in the next iteration of Xcel’s Hosting Capacity Report, the
Commission require it to move beyond a discussion focused nearly exclusively on the map
application of its analysis. Instead, Xcel should address more explicitly and concretely whether
its hosting capacity analysis can or will be useful in (1) streamlining interconnection review,
including through complementing or supplanting the current screening process, and
(2) improving distribution planning to better integrate DERs. If the analysis cannot be used for
these applications in its current iteration, IREC suggests that the Commission require Xcel to
explain what specifically it lacks, and either when it expects these gaps to be addressed or when
it anticipates implementing a different tool or methodology to achieve the particular goal. IREC
further suggests that Xcel explain what practical steps would be required to deploy hosting
capacity in these applications and expected timelines for each deployment. Xcel’s development
of this information could be aided through the workshops or working group process suggested
above. With this information, the Commission can assess how best to proceed towards these
goals and consider appropriate timelines to do so. Ultimately, with more concrete steps guiding
the implementation of hosting capacity for the various use cases, the Commission should begin
to see more practical benefits of Xcel’s efforts beyond the production of an annual report and

map.

17



Interconnection Streamlining. In its latest report, despite recognizing interconnection
streamlining as a possible goal,*® Xcel seems to dismiss its importance. Specifically, Xcel states
that interconnection is necessarily a “detailed process” and hosting capacity is performed “at a

I 9937

higher system leve According to Xcel, while hosting capacity may “guide interconnections,”

a “detailed interconnection study is the most efficient way to bring DER onto the distribution

system.”38

IREC encourages the Commission to reject this view. While it may be true today,
with the approach to hosting capacity analysis that Xcel has chosen, it does not take into account
that other analytic approaches, such as the iterative methodology discussed above, can be used to
help streamline interconnection review, in particular to complement and potentially supplant the
current, conservative screening process. IREC urges the Commission to consider directing Xcel
to assess whether its current approach can eventually achieve this goal, or whether it needs to
investigate other methodologies to do so. As indicated above, IREC also suggests that a
workshop or working group process may be a productive venue in which to explore these
concepts.

Distribution System Planning. IREC notes that the Commission explicitly required that
Xcel’s analysis “be detailed enough to inform future distribution system planning efforts and
upgrades necessary to facilitate the continued efficient integration of distributed generation.”39
IREC supports this objective. However Xcel has not yet provided concrete information as to

whether its analysis possesses the requisite level of detail for this purpose, and, importantly, how

it will employ hosting capacity within its distribution system planning efforts to facilitate the

% 1d. at 4.

1d. at 18.

% |d.at 8.

% Order Setting Additional Requirements at 5.
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integration of distributed generation (DG) and other types of DER. IREC suggests that the
Commission require Xcel to articulate its practical plans to do so either in its next hosting
capacity filing or in a filing in Docket No. E999/CI-15-556. If its methodology as currently
deployed cannot achieve this use case, then IREC suggests that the Commission require Xcel to
indicate with specificity what improvements would be required in order to do so.

Related to both the interconnection and planning use cases, IREC supports Xcel’s efforts
to investigate areas of low hosting capacity.*’ We appreciate that its initial investigation of these
areas allowed Xcel to update its analysis with more accurate results** and further suggest that
areas of zero hosting capacity specifically warrant additional attention, as discussed further
below. IREC also suggests that identifying areas with low hosting capacity may lead to
innovative interconnection and distribution planning possibilities, especially if these low-
capacity areas occur correspond with high DER growth and/or if it would not possible for a
single DER project to accommodate the upgrades needed to expand the hosting capacity at those
sites. Such areas may be ripe for testing emerging concepts such as solicitation of non-wires
alternatives for upgrades, application of DER-based mitigations such as smart inverter settings to
avoid or defer upgrades, cost-sharing and group study of projects attempting to interconnect in
that area, and proactive planning for upgrades where DER growth is anticipated. IREC
encourages the Commission to consider these opportunities, and to require Xcel to consider and

explore them as well, beyond simply targeting them to improve hosting capacity accuracy.

401d. at 21-22.
.
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D. The Technical Information Provided in the 2017 Report Is Helpful, but
Questions Persist Regarding Xcel’s Approach and Assumptions, Which May
Impact the Accuracy of Its Results.

IREC has several specific questions regarding the technical assumptions and other
components used in Xcel’s Hosting Capacity Report. IREC recognizes that some assumptions
are necessary, and that it is not always possible or practicable to rely on actual data. In each case,
we are interested to know whether and to what extent the assumption or other element affects the
accuracy of Xcel’s hosting capacity analysis. Such information will assist the Commission and
stakeholders in better understanding the underlying methodology and any modifications needed
to make it suitable to all the use cases identified by the Commission. IREC requests that the
Commission direct Xcel to respond to these questions, ideally in a separate filing prior to its next
Hosting Capacity Report, or at least in its next report.

1. Choice of Methodology Within the DRIVE Tool

In its most recent report, Xcel relied on the “large centralized” instead of the “small
distributed” methodology “based on feedback from stakeholders” and “to more accurately
reflect[] characteristics of DER deployment associated with programs such as Solar*Rewards
Community.”* IREC remains concerned that the DRIVE tool forces Xcel to make such a choice
and questions the impact it has on the usefulness of Xcel’s study results.”® IREC understands
that, in reality, Xcel’s distribution system has a mix of “small distributed” DG (such as rooftop
solar) and “large centralized” DG (such as community solar gardens), and this mix will likely

change over time, especially as more distributed storage comes online. Assuming all DER will

*21d.at 2, 10-12.
3 5ee IREC Comments, 15-962, at 19-21.
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be large, centralized DG (or small, distributed DG) will necessarily make the results of the
analysis inaccurate, which in turn impacts their practical utility, as discussed above.**

IREC urges the Commission to require Xcel to explain whether the DRIVE tool can be
modified to analyze the actual mix of DERs on Xcel’s system, or at least a closer approximation
of that mix, and if so, when that modification will be made. As discussed further below regarding
evaluating the tool’s accuracy, IREC also suggests that Xcel indicate how choosing a
methodology impacts the accuracy of the results with respect to the actual hosting capacity of a
circuit.

2. Definition of DER and Incorporation of Energy Storage

IREC is concerned by Xcel’s narrow definition of DER and view of the behavior these
technologies exhibit on the distribution system. Xcel defines DER as only including “sources of
electric power,” and states that it “did not take the load characteristics of DER devices such as
energy storage into consideration” in its analysis.*> This is in contrast to common definitions of

DER, which include both supply and demand side resources.*® Xcel’s narrow analytic framework

* See Xcel Hosting Capacity Report at 11 (explaining that the use of the large centralized
method “does affect the results by generally showing a larger maximum hosting capacity and a
smaller minimum hosting capacity”).

*1d. at 6-7; see also id. at 3 (stating that report results were extended to energy storage
“that is acting as a source of power” and that analysis does not consider load aspects because
“[s]tandards do not currently fully define the requirements or characteristics of storage operating
as a load”).

“® See, e.g., ICF Int’l Report at 1 (defining DER as “supply and demand side resources
that can be used throughout an electric distribution system to meet energy and reliability needs of
customers,” including distribution generation and “distributed flexibilty and storage” such as
“demand response, electric vehicles, thermal storage, [and] battery storage”); Cal. Pub. Utils.
Code § 769(a) (defining “distributed resources” as “distributed renewable generation resources,
energy efficiency, energy storage, electric vehicles, and demand response technologies”); Minn.
Commerce Dep’t, Distributed Energy Resources,
https://mn.gov/commerce/industries/energy/distributed-energy/ (last visited Jan. 30, 2018)
(defining distributed energy resources as “utility or customer-sited resources on the distribution
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fails to account for the actual operating characteristics of energy storage—which frequently act
only or primarily as a source of load—and consequently significantly limits how instructive the
results are regarding the grid’s capacity to host storage technologies.*’

Related to this concern, IREC disagrees with Xcel’s assertion that DER “tend[] only to
reduce hosting capacity” when it “behaves primarily as an energy source.”*® To the contrary,
DERSs’ effects on hosting capacity depend on how and for what hosting capacity is being
evaluated. For example, distributed solar may increase the hosting capacity for energy storage, at
least when the full functionality of storage acting as load is considered. Similarly, energy storage
or load control could increase the hosting capacity for distributed solar. IREC appreciates that
the energy storage market is nascent in Minnesota and that a hosting capacity analysis that fully
incorporates energy storage may not be immediately useful. Nonetheless, IREC urges the
Commission to request more detail from Xcel regarding how and when its tool will fully
incorporate energy storage, including its load characteristics. In the meantime, IREC suggests
that Xcel should not define DER in such a narrow manner, even if its chosen hosting capacity
approach may not yet be able to address the full spectrum of DER.

3. Minimum and Maximum Hosting Capacity Values

The EPRI DRIVE tool produces both a minimum hosting capacity value, which IREC
understands to correlate with the least optimal location on the feeder (likely often to be the most

downstream node from the substation), and a maximum hosting capacity value, which IREC

grid that can include combined heat and power, solar photovoltaic, wind, batter storage, thermal
storage, and demand-response technologies™).

* See Optimizing the Grid at 1 n.1 (explaining that hosting capacity varies greatly
depending on the extent to which DER technologies act as a source of load, generation, or a
combination of the two); id. at 21 (explaining the benefits of making hosting capacity agnostic to
DER type).

%8 Xcel Hosting Capacity Report at 7.

22



understands to correlate with most optimal location on the feeder (likely often to be the closest
node to the substation). While IREC appreciates that this range can provide a rough sense of the
hosting capacity at any given node on the feeder, in many cases this range is very wide. The
majority of differentials appear to exceed 5 MW (e.g., 2 MW minimum hosting capacity, 7 MW
maximum hosting capacity). IREC questions the usefulness of these wide ranges for a project
seeking to interconnect at a particular node. IREC suggests the Commission require Xcel to
explore whether or not the DRIVE tool can or will be able to produce more granular values,
ideally down to the nodal level, as such results would be ultimately be more valuable,
particularly to interconnection applicants, both for the purposes of the map as well as
interconnection streamlining.

4. Feeders with Zero Hosting Capacity

IREC notes that there are many instances in Xcel’s hosting capacity data in which both
minimum and maximum hosting capacities are determined to be 0 MW (by our count, 174
instances). IREC questions the accuracy of these results, especially in light of the relatively low
penetrations of DERs in Minnesota. IREC suggests that further analysis of these zero-capacity
areas would be instructive: it may, for instance, reveal some of the limitations of Xcel’s hosting
capacity methodology. IREC urges the Commission to require Xcel to evaluate and address these
zero-capacity results. If they are reflective of existing violations on Xcel’s system, IREC
encourages the Commission to require Xcel to explore ways in which such existing violations

could be identified.
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5. Customer Load Assumptions and Allocation

Xcel states that it allocated load to the feeder based on “a combination of appropriate
load curves by customer type and customer energy usage.”* It also used demand data from
primary-metered customers “when available.”*® IREC would appreciate additional detail
regarding the load curves that Xcel uses in its hosting capacity analysis. Specifically, does it
employ one load curve by customer class (e.g., one residential load curve, one commercial load
curve, etc.) or does it employ multiple curves that incorporate customers’ particular traits, based,
for instance, on meter data (e.qg., residential customer type A, residential customer type B, etc.)?
Although Xcel states that it is using demand data when available, it does not specify whether it is
using that data to build tailored load curves, to distribute load to different sections of a circuit, or
for some other purposes. IREC notes that the extent to which load curves reflect averages across
broad customer classes, and are not specific to individual customers or even groups of similar
customers, is likely to negatively impact hosting capacity accuracy. If Xcel is relying on generic
curves by customer class, IREC requests additional information regarding how and when more
specific curves based on customer data will be incorporated into its analysis.

6. Loading Levels and Use of Minimum Load

Xcel appears to take the same approach with respect to loading levels as it did in its prior
Hosting Capacity Report, and IREC continues to have the same concerns with this approach.>
Specifically, IREC is concerned by Xcel’s use of the conservative 20-percent of peak load
parameter, which Xcel does not sufficiently justify, rather than actual minimum load data from

its SCADA system. If this is a constraint of the DRIVE tool, IREC suggests that the Commission

491d. at 13-14.
%0 .
°1 |d. at 13;: IREC Comments, 15-962, at 23-24.
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require Xcel to indicate when the tool will be able to accommodate use of actual minimum load

data.

7. Criteria Thresholds

IREC has the following questions and suggestions regarding Xcel’s six chosen criteria

thresholds:>

Primary Voltage Deviation (3%) — IREC questions why 3% is the threshold used here
when Xcel’s current Section 10 Tariff specifies 4%.°° Moreover, given that Xcel has
indicated that the majority of its system is 13.8 kV, IREC suggests that a 5-6%
change, at a minimum, would be more appropriate. IREC requests that Xcel further
justify its use of 3% in this instance. Furthermore, the assumption that all DER on a
feeder trips offline at the same time®* would likely lead to overestimation of voltage
deviation. The conditions where this phenomenon would occur are only major system
disturbances where general power quality is affected. Generally, it would require that
voltage or frequency tripping limits which are far outside the normal range are
reached. IREC requests that Xcel describe the conditions under which the voltage
deviation should be evaluated (e.g., steady state or abnormal) and justify the use of
the related assumptions.

Additional Element Fault Current (10%) — IREC notes that this criterion affects

minimum and maximum hosting capacity in about 100 (or about 10%) of feeders.

52 X cel Hosting Capacity Report at 14-15.

%3 Minnesota Electric Rate Book: Section 10, Distributed Generation Interconnection
Requirements 8 4(B)(iii) (Flicker), Sheet No. 10-146.

> Xcel Supplemental Comments, Dkt. No. E002/M-15-962 (Mar. 20, 2017) (Q: For
primary voltage deviation, please explain if Xcel assumed that all DER on a feeder would trip
off-line at the same time? A: Yes, the DRIVE tool analysis assumes all DER tripping off at the
same time.).
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While the chosen threshold of 10% seems reasonable to IREC at this time, IREC
suggests it requires further evaluation given the current lack of understanding of how
inverter-based fault currents present themselves to downstream or upstream breakers.
IREC suggests that the Commission require Xcel to provide any additional learnings
on this issue in future Hosting Capacity Reports.

o Breaker Relay Reduction of Reach (10%) — Xcel indicates that it shifted its threshold
for this parameter from 5 percent to 10 percent.”® Similar to the threshold for
additional element fault current discussed above, IREC finds this change reasonable
at this point, but nonetheless flags it as requiring further evaluation over time given
the lack of understanding of how inverter fault currents present themselves at
upstream breakers. Again, IREC suggests that the Commission require Xcel to
provide any additional learnings on this issue in future Hosting Capacity Reports.

8. Potential Mitigations and Advanced Inverter Settings

Xcel notes that currently interconnection studies typically determine mitigations on a
case-by-case basis and IREC appreciates Xcel’s emphasis on low-cost mitigation options such as
adjusting DER power factor.”® Xcel indicates that its hosting capacity analysis assumes a fixed
power factor of 0.98 leading for all new DER “to approximate the hosting capacity gains
associated with the use of non-unity power factor values.”’ While IREC finds this assumption
reasonable at this time, IREC notes that Xcel recognizes that it is unknown what power factor is

optimal for new DER, and that 0.98 leading reflects “approximately the middle of the range of

% Xcel Hosting Capacity Report at 3-4.
*%1d. at 15-16.
*"1d. at 3.
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anticipated non-unity power factor values.”*® Xcel has not yet provided information regarding
DRIVE’s capabilities to include a volt-var response. If that ability is indeed lacking, IREC
suggests that Xcel could instead assume a power factor of 0.975, which, at 105% voltage, aligns
with the new IEEE 1547-2018 defaults for volt-var.

Going forward, IREC notes that Xcel may need to refine its approach to assume certain,
standardized mitigations such as those associated with smart inverters. IREC also emphasizes
that, while the table of potential mitigations provided in the Report is a helpful sample,* it is not
comprehensive. For example, in addition to adjusting DER power factor, the utility may use (or
at least will soon be able to use) smart inverter voltage regulation functions. In addition,
adjusting voltage regulation equipment and/or utility operational practices could be appropriate
mitigations for over-voltage.

9. Distributed Generation Output

Xcel indicates that it assumed that 100 percent of allowed DG output was flowing on
associated feeders during the boundary conditions of peak load and daytime minimum loading,
which were used for the analysis. While IREC recognizes these as generally accepted
assumptions, we note that ultimately their accuracy depends on the peak and minimum load
times, and the extent to which they comport with the actual generation profile of the DER. IREC
suggests that Xcel should explore improvements to more accurately distribute generation at the
appropriate time of day, based on actual data.

In addition, IREC finds it unclear whether these assumptions were applied to existing

DG, new DG, or both. IREC would appreciate additional detail on this point.

%8 d. at 3.
%9 1d. at 16.
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10. Secondary Conductors

Xcel states that, since secondary conductor information is not recorded in its GIS, it was
unable to account for the impacts beyond the primary distribution system.® It assumes a three-
volt drop across secondary conductors and transformers, such that when it modeled voltages on
the primary system, it subtracts three additional volts to better quantify the actual voltage at the
customer level. IREC appreciates this additional detail regarding Xcel’s assumptions. But IREC
finds it unclear whether the three volts are subtracted for all scenarios, even for backfeed through
the transformer. IREC agrees that it is a reasonable approach at this time, although it does result
in some uncertainty. Also, while IREC understands the current limitation regarding secondary
conductor information, we emphasize that the ultimate goal should be to incorporate secondary
conductors into the hosting capacity analysis, especially if the hosting capacity analysis is to be
used for interconnection purposes.®*

11.  Conductor Spacing

Xcel states that it assumed that conductor spacing was the same for each voltage class,
since the majority of its system is at 13.8 kV.% IREC again requests a more detailed description
than “majority,” since that term could mean anywhere from 51-percent to 99-percent of Xcel’s
system, with differing implications for the accuracy of its analysis.® In particular, IREC suggests
that the effectiveness of modeling non-unity power factor or other reactive power functions

could be affected by this assumption. It is likely that higher-voltage circuits would have larger

% |d. at 12.

%1 See IREC Comments, 15-962, at 25.

%2 Xcel Hosting Capacity Report at 13.

%3 See IREC Comments, 15-962 at 24-25.
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than modeled inductance, while lower-voltage circuits would have lower than modeled
inductance.

12.  Capacitors

Xcel indicates that it assumed that each capacitor bank was switched on at peak, unless
known to be offline.* IREC finds this approach generally reasonable but requests that Xcel
confirm that no primary overvoltage limitation to hosting capacity would occur with a capacitor
switched on. IREC believes that this outcome is suggested by the report, but it is not clear.

13. Head-End Voltage

Xcel states that it set the voltage at the head-end of a feeder to 125 Volts on a 120 Volt
base, which corresponds to 104 percent of whatever the nominal voltage is of a particular feeder,
in order to provide a “realistic worst-case scenario” to catch potential overvoltage impacts.®
IREC suggests that it may be more appropriate to determine an actual worst-case value using
SCADA data, to avoid relying on overly conservative values. IREC would appreciate additional
information on whether SCADA data could be used in this instance and, if not, then why not.

1. CONCLUSION

IREC appreciates the opportunity to submit these comments on Xcel’s Hosting Capacity
Report. We look forward to reviewing other parties’ comments and continuing our participation

in this proceeding.

% Xcel Hosting Capacity Report at 13.
®1d. at 14.
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