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2017 HOSTING CAPACITY REPORT UNDER
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INTRODUCTION

Northern States Power Company, doing business as Xcel Energy, submits these Reply
Comments in response to the parties who submitted comments on February 2, 2018
in the above-referenced docket. We note that these comments are not responsive to
the report by Lawrence Berkeley National Labs that was submitted on February 22,
2018. To the extent the Commission finds it would be helpful to the Commission’s
consideration of our 2017 hosting capacity analysis (HCA), we are open to submitting
supplemental reply comments.

We appreciate parties’ thoughtful comments, which were generally around the goals
of a hosting capacity analysis, underlying assumptions, accuracy of the analysis, and
potential improvements for future reports. The comments demonstrate the
interrelatedness of several issues and ongoing Commission proceedings, including grid
modernization, interconnection processes, and integrated distribution planning.

The Department of Commerce observes a change in the goals that the Commission
set-out for the HCA from the first report in 2016 to the present 2017 report — and
concludes that our report meets the stated goals. These goals are to: (1) provide a high
level understanding of the distribution system’s hosting capacity as a starting point for
interconnection applications; and (2) serve as a guide for the orderly development and
investment in the distribution system to further integrate Distributed Energy
Resources (DER).

Parties appear to generally understand that the HCA is evolving, and expressed
appreciation for the improvements in our 2017 analysis — including the new heat map
view of our hosting capacity results. We agree with parties that our HCA is a work in



progress and that there are further improvements to be made. Minnesota has been on
the forefront of this issue; however, hosting capacity analysis is becoming more
widespread as utilities, regulators, and other stakeholders look for ways to support and
evaluate the impacts of growing penetrations of DER. We are committed to
monitoring and learning from these changes as these analyses and their linkages with
other processes such as interconnection and integrated distribution planning mature.

To this end, in early February the Electric Power Research Institute (EPRI) published
its anticipated Impact Factors, Methods, and Considerations for Calcnlating and Applying
Hosting Capacity, 2018 Technical Update (EPRI Report), which examines factors that
influence hosting capacity results, methods used throughout the industry, and
recommendations on method applications.' The report outlines important
considerations when implementing a hosting capacity analysis for the purpose of
informing interconnection, planning, and developers. The report provides helpful,
objective analysis of the state of HCA and its trajectory, which we believe will also be
informative to questions and issues raised by parties in this proceeding. We provide
the report as Attachment A to this Reply, and outline the specific takeaways below:

e Comparison efforts of the various hosting capacity methods thus far have been
premature and limited in scope.

e Different methods can provide similar results.

e Mandating how hosting capacity should be calculated sets the industry up for
costly risks.

e Hosting capacity analytics will continue to evolve and are already adopting
mechanics of each other, making it more difficult to draw clear distinctions
between methods.

e Methods are important, but the results are what matter most.
e Hosting capacity results are driven by the impact factors considered.

e A hybrid hosting capacity method is the most likely path forward.

Significant areas of interest, as hosting capacity analyses have gotten underway with
various utilities and jurisdictions, is on the different methods employed to achieve the
stated goals, the accuracy of those methods, and the purposes for an HCA. This
correlates similarly with the issues and questions raised with respect to our HCA. For
example, the Interstate Renewable Energy Council, Inc. (IREC) advocates for use of
the California iterative method. Both IREC and Fresh Energy suggest the purpose of
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the HCA should be to supplant detailed engineering analyses that are presently part of
the interconnection application process — and that if our present DRIVE tool is
unable to do so, perhaps we should employ a different tool in the future. We believe
that engineering studies presently play an important role in the interconnection
process that cannot be supplanted by a HCA, and the EPRI Report supports that
conclusion. Further, Minnesota’s interconnection process is governed by Minn. Stat. §
216B.1611, which requires the Commission to establish statewide generic utility
interconnection standards; presently, Xcel Energy is the only utility required to
perform a HCA.

The EPRI Report also observes that while HCA goals generally align across the
utilities currently employing HCAs, there is no scientific basis for distinction between
the methods of producing the HCA.? The implication surrounding discussion of the
various methods has been that the iterative method is superior — and that there is a
natural progression from the other methods to the iterative method. The EPRI
Report dispels this notion, and also concludes that the time and intensity of the
iterative analysis is not practically scalable from a planning perspective in its present
form. The report also dispels the notion that the Iterative ICA method is the same as
a detailed study, in that power flow and fault flow analyses are performed for each
iteration of DER, and can therefore be used in the place of an interconnection study.

With respect to accuracy, the EPRI Report discusses and concludes that thus far,
method comparisons have not actually assessed accuracy. Rather, they have tested
precision relative to each other in producing similar results — noting that a method can
be precise, and at the same time be inaccurate. As far as methods employed for
HCAs, the EPRI Report makes several recommendations:’

o Methodology distinctions are just a label. There is no clear scientific basis for, or
justification and distinction between the methods. Through extensive analysis,
EPRI has found that methods are adopting procedures used with other
methods.

®  Hosting capacity methods will continue to evolve and inprove. Methods are undergoing
modifications to streamline the underlying algorithms and analysis approaches.
The industry’s attempt to draw a distinct line between “iterative” and
“streamlined” approaches will be irrelevant in the future, and there will likely be
little means to distinguish between the two.

2'The EPRI DRIVE Tool that we presently employ is in the hybrid category.
3 EPRI Report at pages 3-30 to 3-31.



o Mandating how hosting capacity should be calculated sets the industry up for costly risks.
This risk has been observed already in California where the iterative approach
was adopted, but operational flexibility calculations are having to rely on
heuristics due to the computational intensity.

o Comparison efforts thus far have been premature. While a great deal of work has been
done to attempt to compare the methods, many were premature, limited in
scope, and were neither comprehensive nor definitive.

o Different hosting capacity methods can provide similar results. Working with San Diego
Gas & Electric (SDG&E), EPRI has recently demonstrated that DRIVE was
found to produce the nearly identical results as found in the California Iterative

ICA method.

We are committed to monitoring, learning, and continuing to evolve and improve our
HCA as the industry continues to undergo change. Our HCA is meeting the
objectives set-out in statute and by the Commission. We acknowledge that our HCA
is a work in progress like other leading utilities, and we appreciate the engagement of
stakeholders to help inform the industry path as the issue of hosting capacity analysis
and related processes mature.

Our Reply Comments are organized as follows:
A. Purpose of the HCA
B. Accuracy of the HCA
C. Potential Improvements to Future HCA Reports
D. Party Questions
E. Procedural Issues

REPLY COMMENTS

A.  Purpose of the HCA

The Department of Commerce observes a change in the goals that the Commission
set-out for the HCA from the first report in 2016 to the present 2017 report — and
concludes that our report meets the stated goals as follows: (1) provide a high level
understanding of the distribution system’s hosting capacity as a starting point for
interconnection applications; and (2) serve as a guide for the orderly development and
investment in the distribution system to further integrate DER. We discuss these in
turn.



1. Starting Point for the Interconnection Process

As discussed and illustrated in our report, the HCA is a starting point for parties
wishing to interconnect DER to our system. With this report, we improved the tools
publicly available to include a heat map — and put all of the tools on our website with
our other interconnection-related reference materials. We acknowledge that this first
heat map tool may be further improved, as noted by parties. However, we disagree
that the 2017 HCA should supplant present interconnection steps or studies.

We believe an area of overlap between the Commission’s generic inquiry into
Minnesota’s statewide standards for interconnection and operation of DER and our
HCA is emerging, and would benefit from clarification from the Commission in order
to avoid potentially conflicting objectives.

Our objective for the HCA is aligned with Minnesota statute toward streamlining
interconnections, and the Commission’s Order to serve as a starting point for
interconnections. The one-size-fits all approach proposed by IREC, to use hosting
capacity as the sole tool for technical interconnection processing, is not practical
presently — and may not be the best option in the future. IREC has yet to provide
evidence from the U.S or other countries to suggest that hosting capacity, used as they
describe, is the preferred approach to meet an objective of streamlining
interconnections, or one that is relevant to Minnesota. It is also not supported by
EPRD’s extensive work to understand the state of the industry, which resulted in the
EPRI Report that we discuss and provide as part of this Reply.

While the ongoing conversation in California provides one data point for approaching
a HCA, many others are exploring and adopting other methods. The EPRI Report
observes the various methods being applied across the U.S., including: Stochastic,
Iterative, Streamlined, and Hybrid. These methods emerged from the varying
intended uses and guidance in various jurisdictions. The below table from the Report
demonstrates the present use of these methods — the overwhelming majority of which
are using the Hybrid approach:



Table 1: Range in Hosting Capacity Implementations Developed in Recent

Years
Method Industry Adoption Recommended Use Case
Stochastic Pepco, ComEd +Enabling Planning
+Informing the public
Iterative SCE, SDG&E + Assisting with Interconnection
+Informing the public
Streamlined PG&E +Enabling Planning
+Informing the public
Hybrid — DRIVE >27 utilities worldwide +Enabling Planning
(including Xcel, NY) +Informing the public
+ Assisting with Interconnection

Source: EPRI Report, page viil

A driver of California’s current Iterative ICA method was to assist with
interconnection, as has been the case with utilities using the Hybrid method. EPRI
dispels common misperceptions associated with the Iterative method and concludes
that it is not a foregone conclusion that the California Iterative ICA method will
emerge as a best practice — nor if other state regulatory commissions, utilities, and
stakeholders possess the level and type of resources required to enter into an intensive
statewide hosting capacity effort to try to replace detailed interconnection studies.
EPRI observes that the Iterative method is not scalable and that there is a common
misperception that it is the same as a detailed study in power flow and fault flow
analyses and can therefore be used in the place of an interconnection study.* EPRI
also asserts that distinctions in the present form of methods will become irrelevant in
the future; the present methods are already adopting mechanics of each other, and as
that continues, the approaches will converge.’

We believe a HCA plays an important role in streamlining the interconnection
process, and we look forward to continuing to refine and advance our HCA in
concert with the industry. However, a HCA is only one tool among several necessary
to accommodate and integrate DER without causing adverse impacts on the
distribution system.

Further, Minn. Stat. § 216B.1611 governs interconnection standards and requires the
Commission to establish generic standards for utility tariffs for interconnection of up
to 10 MW of interconnected capacity. The Commission has established standardized
terms for processing interconnection applications across utilities in the state, and is

4 Report at 3-11.
> Report at xi.



presently re-examining and updating the standards that were established under its

September, 28, 2004 Order in Docket No. E999/CI-01-1023.°

Screening and studies are core components of the present standardized
interconnection processes across Minnesota utilities. Based on our participation in the
Distributed Generation Working Group (DGWG) that is working within the
Commission’s ongoing generic proceeding regarding updates to the statewide
interconnection standards, we believe Minnesota will be adopting a modified version
of the Federal Energy Regulatory Commission (FERC) Small Generator
Interconnection Process (SGIP) as the standardized Minnesota utility process.’

The SGIP framework contains two tiers of technical screens for eligible projects®: (1)
Initial Review, and (2) Supplemental Review. Initial Review screens are first applied,
and any failure advances the project to Supplemental Review screening. The SGIP
Initial Review screening process is precisely defined in interconnection process rules,
and — if adopted without modification, each screen would need to be applied exactly
as stated to be in compliance with the uniform statewide process. This precludes the
use of a HCA as a means of performing initial review screening.

In anticipating a potential cross-over issue to our HCA proceeding, we proposed
language be added to allow the use of alternative initial review screening methods.’
We intended the language to include a HCA, but also to include a broader set of
analytical tools designed to automate interconnection processing. A tenet held by
many non-utility stakeholders in the DGWG, including IREC and Fresh Energy, is
that all utilities shall use identical initial review technical screens. For this reason, the
stakeholders rejected our proposal to include language enabling automation and
streamlining of interconnection applications in the way we proposed. Comments by
some of the same parties in the present HCA proceeding conflict with those in the
DGWG and suggest that we should deviate from a uniform statewide interconnection
process and rather use the HCA to automate screening — and perhaps supplant at least
some interconnection analyses that are also part of the standardized process.

The record in this docket has primarily considered the topic of hosting capacity
without asking what would be the most effective and efficient path to streamlining

6 See NOTICE OF NEW DOCKET NUMBER, COMMENT PERIOD, AND TECHNICAL CONFERENCE, I the
Matter of Updating the Generic Standards for the Interconnection and Operation of Distributed Generation Facilities
Established under Minn. Stat. § 216B.1611, Docket No. E999/CI-16-521 (June 21, 2016).

7 See Docket No. E999/CI-16-521, Interconnection and Operation of Distributed Generation Facilities
Established Under Minn. Stat. §216B.1611.

8 Projects that are eligible to enter the Simplified Inverter and Fast Track processes are eligible for screening.
9 Docket No. E999/CI-16-521, Distributed Generation Working Group (DGWG).



interconnection technical analysis. We contend that the discussion on ultimate hosting
capacity objectives must also consider this broader question.'” As previously
mentioned, state statute requires any screening analysis originating from Minnesota
interconnection standards be taken up on a statewide basis. Based on this
requirement, the entire Minnesota regulated utility landscape must be considered
when evaluating paths to streamlining interconnections. We caution stakeholders
from proposing a situation where a tool is a solution that is looking for a problem to
solve. There is much work already underway to streamline interconnections. We agree
that hosting capacity is a valuable part of an interconnection process, and look
forward to further discussions on specifically what parts of interconnection
streamlining is targeted by hosting capacity in Minnesota for «/ utilities.

2. Guide for the Orderly Development and Investment in the Distribution System to
Further Integrate DER

Our primary objective for the HCA to-date has been to provide information to the
public that helps to guide DER integration and development on the distribution
system. The EPRI Report provides substantial discussion about HCA across the U.S.
We have found this report to be a helpful tool to aid our understanding of the HCA
landscape, which is cleatly still evolving. While there seems to be growing interest in
utilities utilizing HCA results toward their distribution system planning, it is our
understanding that this generally evolutionary and is a longer-term objective. We are
one of the few utilities at the forefront of HCA nationally. Improved planning tools
and industry advancement resulting from further study and research are needed
before this can occur. In the near-term, we expect that we will continue to use our
system planning tools to form the HCA — and continue to evolve our HCA to
provide increasing value to those who wish to interconnect to our distribution system.

B.  Accuracy of the HCA

Accuracy is an important aspect of everything that we do, including our HCA. To this
end, we applied learnings from our last HCA to improve our 2017 HCA — and
worked to increase the transparency of our analysis for stakeholders. We believe that
some of the comments on our HCA project a trajectory that has the HCA not only
aiding the interconnection process — rather, replacing detailed engineering studies. To
this end, some parties suggest that DRIVE may not be the proper tool. Further, IREC
specifically suggests that the California iterative method is the most accurate, implies it

10 The “ultimate objectives” is intended to describe objectives beyond the current analysis being performed
which meets legislative mandates.



is the method to which utilities should aspire for their HCA, and points to the
iterative method as a way to replace interconnection studies.

As we have noted, we acknowledge that our HCA is a work in progress; we are
learning along with other utilities and stakeholders as the industry matures. We
believe, however, that our HCA provides a reasonable assessment of hosting capacity
to serve as a starting point for the interconnection process. We also agree with the
Department that our HCA meets our statutory requirements and the goals the
Commission set-out in its Order for our 2017 HCA.

In this section, we discuss the state of the industry with respect to HCA accuracy
assessments and the California iterative method as it relates to accuracy and the
interconnection process. We also address parties’ requests for additional information
regarding our assumptions and analysis, and respond to concerns regarding the
accuracy of our present HCA and the assessment we conducted on our 2016 HCA
results.

1. State of the Industry — Methods and Accuracy

The EPRI Report provides helpful insights on the state of the industry — one of
which is that the accuracy assessments that have occurred to-date have been
premature and not comprehensive. The report also notes that in a study EPRI worked
on with SDG&E recently, the California iterative method is not proving to be more
accurate than the hybrid method.!" Further, the report concludes that the HCA results
trom the California iterative method are nof a substitute for power flow and other
analyses that are part of interconnection studies and processes.

Importantly, EPRI also concludes that mandating Aow hosting capacity should be
calculated sets the industry up for costly risks — which it says has already been
observed in California. Rather than focus on the underlying algorithms, the focus
should be on the HCA results — and performing ongoing comparisons and validation
on the evolving methods to ensure the results continue to meet industry expectations.
However, the industry has yet to figure out how to do this cost-effectively. We asked
EPRI to help forge a path for the industry, and we have since committed to work
with EPRI and several other utilities toward cost-effectively assessing the accuracy of
our HCA results. We will share the status and results of this effort with the
Commission and stakeholders as part of our 2018 HCA filing.

11 Tt is our understanding that EPRI worked with SDG&E on an accuracy analysis of their ICA iterative
capacity analysis method that SDG&E is required to make public February 28, 2018.



We are presently meeting our statutory and Commission HCA objectives to aid the
interconnection process by using our hybrid DRIVE tool. The EPRI analysis with
SDG&E demonstrates that the accuracy of DRIVE is comparable to the iterative
method. We are committed to working with EPRI and other utilities to further
industry accuracy assessments. There is no basis or reason to change course at this
point with our present hybrid DRIVE tool.

2. Certain 2017 Hosting Capacity Analysis Results

Fresh Energy noted certain results in our 2017 HCA, and suggested that perhaps they
may be indicative of an error in our analysis. The hosting capacity results for the three
feeders mentioned by Fresh Energy that have a minimum of zero and a non-zero
maximum are not erroneous. We summarize an explanation here, and note that our
response to MPUC Information Request No. 3 provides further explanation. In
summary, the location drives hosting capacity; the tabular minimum and maximum
hosting capacity values correspond to different locations on the feeder. System
impacts resulting from DER varies by location on the feeder. Some locations have
zero remaining hosting capacity based on existing system conditions, including
installed DER, feeder loading, and electric system characteristics. It is very possible
that a feeder could have zero minimum hosting capacity, but have a non-zero
maximum hosting capacity.

3. 2017 HCA Feeder Characteristics

In response to the request for additional data regarding feeder characteristics by sector
(e.g., percent residential, percent commercial), loads are allocated to customers and
transformers through the Synergi Electric Customer Management Module (CMM).

At its core, the CMM is integrated with our customer billing system, which pulls each
customer’s monthly kWh consumption and rate class (residential, commercial,
industrial, etc.) on a monthly basis.

The CMM data is integrated into the Synergi model through the relationship between
customers and the service transformers that supply them — this relationship exists and
is maintained in our Geospatial Information System (GIS). When this customer
information is loaded into a Synergi model, each customer’s kWh consumption for
the selected month is used in conjunction with a typical load profile for the
corresponding rate class to estimate that customer’s peak load.

The customer count, total kWh consumption, and total peak load is aggregated for

each service transformer and allocated to the model. Estimated peak load is then
expressed in the Synergi model at the granularity of the distribution service
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transformer; estimated peak loads are not necessarily shown for individual customers.
Any information about rate classes for individual customers is only available in the
entire CMM dataset — not in the Synergi model.

To provide information on feeder characteristics by customer class would require an
extensive effort; this information is not presently available in the Synergi models used
tfor the HCA. We would need to gather the customer class information and cross-
reference it with service transformer information across multiple systems. Gathering
this information in a geospatial format could provide a separate visual of how
customer rate classes are geographically dispersed on a feeder. However, this would
not provide an estimate of how much power each customer type consumes; rather,
how many customers of each type reside on a feeder. With the significant effort
necessary to accomplish this, it would be important to understand how it aligns with
the HCA objectives. We would also need to consider whether there are any grid or
customer privacy, confidentiality, or security concerns by portraying customer
densities in this manner.

4. Potential Use of Sensitivity Analyses

The hosting capacity results provide realistic assumptions that can provide a
meaningful first look at hosting capacity potential. Without performing further
analysis to determine tradeoffs associated with modifying the assumptions, initiating a
sensitivity analysis can only provide partial, and potentially misleading, information.
Using the send-out voltage suggestion by Fresh Energy as an example, decreasing the
send out voltage from 104 percent of nominal will increase hosting capacity on
teeders constrained by primary overvoltage. This decrease is unrealistic on many
teeders due to the need to maintain adequate voltage under heavy loading conditions
when the DER is not online. The HCA results are not intended to be detailed load
flow results, and thus this under-voltage condition may not be caught. In this case, the
results of the sensitivity analysis would be meaningless and potentially misleading to
users of the tool.

5. Company Analysis of 2016 Results

Our 2017 report included a summary of our work to assess the accuracy of our 2016
Hosting Capacity results. We agree with parties that our analysis did not turn out to be
ideal. As we have discussed, the topic of HCA accuracy is an industry issue that others
are also attempting to get their arms around. That said, we acknowledge that our
narrative would have benefited from additional discussion regarding the results.

11



For example, Fresh Energy asks why we took an approach that was difficult to
etfectively compare and that resulted in a sample size smaller than they would have
expected. A robust accuracy analysis across many feeders is a large undertaking that
not only involves the available hosting capacity results, but also unique detailed
interconnection studies that are data- and time-intensive. In fact, it is so time-intensive
that we contract a large portion of our interconnection studies out to third-party
engineering companies, because we do not maintain the resources to complete them
in-house. For our analysis of 2016 results, we utilized only interconnection studies
that had previously been completed on our system, and that matched the DRIVE
capabilities and the thresholds that were chosen. We discussed the challenges that we
faced in this analysis on pages 17 and 18 of our report. We chose to maintain our
course with the resulting 15 feeders in an effort to balance resources and expected
benefits.

This industry is also struggling with how to best assess accuracy without expending
extraordinary resources. Consequently, there is some industry movement underway
that we believe will be helpful to inform our analysis in Minnesota. The first is the
impending report conducted by EPRI and SDG&E that documents the differences,
or lack thereof, of the ICA iterative capacity analysis method using Synergi (the same
as our underlying planning software) and EPRI’s DRIVE tool. Second is an effort
that is just forming between EPRI and a handful of utilities, including Xcel Energy,
that seek a better understanding of how their HCA results compare, which we also
mentioned earlier in this Section. This EPRI effort is scheduled to begin in 2018 and
is expected to also provide meaningful information with regard to accuracy in a way
that is not financially and resource burdensome on individual utilities. We believe it is
more beneficial to engage and learn from this industry, DRIVE-specific initiative —
and where several utilities can share in the significant costs and time involved — than it
is to narrowly focus on one utility and one HCA.

Finally, when considering accuracy of results, it is important to focus on the objective
of the HCA. If the objective is to inform the interconnection process, we believe our
HCA is achieving that by providing information that is useful in making decisions on
where DER may be accommodated on the system. If the objective is to approve
applications and precisely hit the level of hosting capacity available, then more rigor is
not only needed by Xcel Energy — it is needed industry-wide. This is not the present
goals for the Minnesota HCA — and as we noted previously, EPRI concluded that this
is not a realistic goal with present HCA methods and tools.

We agree with stakeholders that accuracy is important. We are committed to work
with EPRI and others toward developing assessment methods that appropriately
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balance resources and provide value. We offer to report on our efforts with EPRI in
conjunction with our 2018 HCA.

C.  Potential Improvements to Future HCA Reports

As we have noted, we recognize that the HCA is a work in progress. Parties had a
number of suggestions regarding potential improvements to our 2018 analysis, which
we discuss in this section.

1. Heat Map Improvements

Several parties suggested that pop-up windows containing various information would
be a helpful addition to our next heat map. We have a team working to identify a
method to incorporate pop-ups in the map that will allow users access to additional
data. At this time, we are cautiously optimistic that we will be able to add this
functionality in our 2018 HCA heat map, but note that there are several issues that
remain to be solved.

While we appreciate the intention of the “click and claim” concept brought forward
by IREC, it is unclear if this is realistic for large DER systems due to the site control,
permitting, and financing other issues not related to the electric system. As we have
discussed, we suggest that interconnection processing be addressed comprehensively
as is underway in the open statewide interconnection standards proceeding — and as
part of that, target enhancements for streamlining the overall process.

2. More Frequent Updates

Several parties suggested that more frequent updates to the HCA would be helpful.
Our current processes and methods would require that we substantially increase the
resources devoted to working on HCA, which we are working to balance with other
distribution-focused initiatives and proceedings underway. We are however, working
to determine a method whereby we could update the heat map more frequently
without the need to dedicate such a substantial amount of incremental resources. If
we determine we are unable to do this as part of our 2018 HCA, we will provide the
status and a summary of our efforts in our 2018 HCA report.

Similar to the request for more frequent updates, Fresh Energy requested that we use
DRIVE to provide developers with the most updated minimum and maximum
hosting capacity and limiting factors as part of the capacity screen review in the
interconnection process. It important to clarify that our HCA results already account
for projects with signed interconnection agreements that have not yet been built. So,
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our HCA is already providing results that are forward looking. We believe
reprocessing this information for every capacity screen received would provide little
benefit beyond what is already publicly available today.

3. Additional Information

The Department noted that our Table 3 provides a useful overview of the potential
mitigation options available to increase the hosting capacity at individual feeders, and
asks whether the overview could be supplemented in future reports. The Department
offers potential supplemental items that may provide stakeholders with a broader
understanding of the technical and economic potential of the potential of the
distribution system.

We currently provide potential mitigations for the specific threshold that was violated.
However, there may be ways to expand upon this information, such that it would
provide an enhanced understanding of the potential technical and economic
ramifications of the identified mitigation. While we do not have a specific proposal on
how to accomplish this at this time, we are examining potential enhancements that
would expand this content in a meaningful way with our 2018 HCA.

D. Party Questions
Parties request answers to specific questions, which we provide below:
1. Minimum Hosting Capacity Results of Zero

Fresh Energy requests additional explanation of the feeders that have zero minimum
hosting capacity, and suggests that perhaps there is a correlation between substations
with large amounts of solar gardens active or in development and substations with
zero minimum hosting capacity.

Large solar garden projects impact the available hosting capacity and may account for
a “zero” hosting capacity result. However, there are other factors that can also impact
a zero HCA result. For example, existing wind generation, modeled solar gardens that
are no longer proceeding — or, there are some feeders that just have no available
hosting capacity for large installations. We examined the nine substations noted by
Fresh Energy and found that four appear in the queue (Lester Prairie, Medford
Junction, Tracy Switching Station, and Veseli), and the remaining others have zero
minimum hosting capacity due to a mixture of the other issues we noted. To the
extent some of the projects result in upgrades to the distribution system, these
upgrades are to accommodate that project; the upgrades may or may not result in
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adding additional hosting capacity to the system that would be available to others. For
example, if the feeder limitation for a DER interconnection is based on a conductor
thermal rating, the conductor is upgraded. Conductors are specified in standardized
sizes and offer a discrete increase in capacity when moving up by a single conductor
size. The project causing an upgrade may or may not choose to specify a DER project
size that uses the entire rating of the newly upgraded conductor.

We note that just because there is zero minimum hosting capacity, it does not
preclude a party from submitting an interconnection request at that feeder. In those
instances, we have informed anyone wanting to interconnect that hosting capacity is
limited — and warned that there will likely be mitigations needed, such as use of
inverter functions or system upgrades, if they want to proceed. An interconnection
study is the best route to determine the degree of needed mitigations.

2. Daytime Minimum 1oad Assumption in Absence of Actual Information

IREC asked several questions regarding the 20 percent daytime minimum load (DML)
used in our HCA. We have previously discussed this at length, and continue to believe
it is a reasonable assumption. While we have SCADA on approximately 70 percent of
our feeders, we use the 20 percent DML on 100 percent of the feeders. If we had the
DML on all of our feeders and used these actual values in our analysis it would double
the number of feeder models we would need to create, which is already a resource-
intense process. We agree that using actual DML would provide a more accurate
analysis on some feeders. However, for the reasons we have previously described and
considering the resources that would be required, this approximation is reasonable for
the intended purpose of informing potential interconnections.

3. Over-1"oltage Limiting Factor

We were asked to further explain our response to MPUC Information Request No. 1.
Specifically, what we mean by “Voltage regulation is not examined in this (primary
over-voltage) analysis;” why voltage regulation is not included in the over-voltage
analysis; and, how much additional minimum hosting capacity would be available if it
were.

The primary overvoltage analysis is a “steady-state analysis,” which means that the
impacts of load or generation changes on a second-by—second or minute-by-minute
are generally ignored. This includes changes in voltage resulting from load tap changer
or line regulator operation. In this way, the primary overvoltage threshold is
determining if high voltage will occur when all load and generation is constant. Using
a send-out voltage approximates the voltage regulation position for a given load
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condition, since voltage regulation equipment operates on the principle of targeting a
send-out voltage.

The voltage regulator deviation threshold is separate from the primary overvoltage
threshold and does in fact analyze the voltage change impact at voltage regulators
between two steady state conditions — generation-on and generation-off for a given
load scenario (i.e. minimum load or peak load). This threshold is intended to prevent
voltage fluctuations and reliability issues associated with increased voltage regulation
equipment operation.

4. DRIV'E Tool

We were asked to explain various aspects of the DRIVE tool, as follows:

Whether DRIV'E can be modified to analyze the actual mix of resources on Xcel's system rather
than_forcing a choice between large centralized and small distributed resources. The DRIVE tool
currently uses the actual mix of resources present on our system and their locations.
However, DRIVE requires the user to choose a distribution method for how fuzure
DER is allocated to project the DER growth on the system. We chose the Large
Centralized method based on the type of predominant DER growth seen in
Minnesota currently affecting hosting capacity. This method combines with the actual
mix of resources currently on the system to produce the HCA results.

Whether the DRIV'E tool is capable of modeling storage as a load or potential replacement for
transmission — and what standards, if any, exist to fully define the requirements or characteristics of
Storage operating as a source of load or substitute for transmission. DRIVE can currently model
storage as a load. However, due to the complexities of storage acting as both a
generator and load — especially on a large scale — and the evolving knowledge and
nature of the applications,'” we believe these installations are best handled with a
detailed study analysis.

DRIV'E’s ability to incorporate potential mitigations like a volt-1"Ar response. We discussed
this in our response to MPUC Information Request No. 5. In summary, the voltage-
active power (Volt-Watt) and voltage-reactive power (Volt-VAr) control modes are
not currently available in the DRIVE analysis. Our 2017 HCA did not include
response to abnormal conditions, such as voltage or frequency ride-through. Hosting
capacity typically analyzes steady state or quasi-steady state (szatic) conditions, which
would not capture the time scales associated with brief system disturbances and DER

12 . . . . .
Energy storage can typically be specified to operate in numerous different control modes, each having
specific tariff and technical considerations to review.
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ride-through capabilities. We are not aware of any hosting capacity analysis that
includes ride-through capabilities, as these would typically be studied using dynamic
analysis software typically found in transmission engineering.

If the Volt-VAr function were used in hosting capacity analysis, the results would
largely depend on how the function was used. The same is true for the fixed power
tactor of 0.98 that was used in the 2017 results. The DRIVE tool has the capability to
set a lower power factor, which is likely to increase hosting capacity in some locations.
We did not choose a lower power factor because trade-offs exist; for example,
increased reactive power flow and losses.” We have and will continue to use a lower
power factor, such as 0.95, as the result of a detailed study where the trade-offs can be
reviewed.

The situation is similar for Volt-VAr. A default Volt-VAr curve may provide similar
results to the non-unity fixed power factor in many locations. Volt-VAr may be an
effective tool for managing voltage in contingency situations, but the DRIVE tool
currently only looks at normal configurations. Similarly, the Volt-Watt function is
aimed at resolving voltages that occur under abnormal conditions. The Volt-Watt
function actually curtails real power output (DER capacity) in order to bring voltage
back into the acceptable range. While this may be an important tool for utilities to
manage DER in abnormal configurations, the Volt-Watt function is not anticipated to
increase hosting capacity under normal configurations.

5. Other

We received a question asking for an explanation regarding how and when load curves
based on actual customer data will be incorporated into the analysis. We use typical
load curves for our load allocation process. In order to use actual load curves we
would need to first install Advanced Metering Infrastructure (AMI) to capture that
information at the customer level.

E. Procedural Issues

Minn. Stat. § 216B.2425 requires three substantive sets of reporting: (1) a Biennial
Transmission Projects Report; (2) a Biennial Grid Modernization Report; and (3) a
Distribution Study/Hosting Capacity Report. As part of its completeness analysis, the
Department discusses our service of the Hosting Capacity Report and whether it
should have been filed 7z the November 1, 2017 Transmission Biennial Projects

The increased reactive power flow can reduce hosting capacity in instances where thermal limitations exist.
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Report in Docket No. E999/M-17-377. We believe the approach we took, where we
filed the Hosting Capacity Report in a separate docket and stated that we had done so
in both the Biennial Transmission Projects Report and our Grid Modernization
Report filings made the same day in Docket Nos. E999/M-17-377 and E002/M-17-
776, respectively, is substantively consistent with the statute and the Commission’s
Order in our first/2015 Grid Modernization report proceeding.

In that proceeding, the Commission required our first Hosting Capacity Report to be
completed by December 1, 2016 “for inclusion iz the 2015 Biennial Distribution-Grid-
Modernization Report.'” [emphasis added] We further discuss our thought process and
actions below, and agree with the Department that this issue would benefit from
Commission clarification for future reports.

Our thought process in making the Hosting Capacity Report a separate filing rather
than a subset or section in the Biennial Transmission report or the Grid
Modernization Report was as follows:

e The Biennial Transmission report is a joint report with other transmission
owners; Xcel Energy is the only utility presently required to submit the Grid
Modernization and Hosting Capacity reports included in the statute,

e The Commission has ordered that the Hosting Capacity Report be submitted
annually, so it has a different procedural cadence than both the Transmission
and Grid Modernization reports,

e The Commission previously linked the Hosting Capacity and Grid
Modernization Reports by ordering that the first Hosting Capacity report be
submitted on December 1, 2016 “for inclusion in the 2015 Grid Modernization
Report,'”

e The Commission has a “June of the following year” statutory requirement to
take action on the Grid Modernization Report,

e The Hosting Capacity Report is substantive in nature and implicates
substantive issues; thus, it seems out of place to make it a section within or
attachment to a report on a completely different subject, and

14 §ee Order Point No. 3, ORDER CERTIFYING ADVANCED DISTRIBUTTON-MANAGEMENT SYSTEM (ADMY)
PROJECT UNDER MINN. STAT. § 216B.2425 AND REQUIRING DISTRIBUTION STUDY, Docket No. E002/M-
15-962 (June 28, 20106).
15 See Order Point No. 3, ORDER CERTIFYING ADVANCED DISTRIBUTION-MANAGEMENT SYSTEM (ADMS)
PROJECT UNDER MINN. STAT. § 216B.2425 AND REQUIRING DISTRIBUTION STUDY, Docket No. E002/M-
15-962 (June 28, 2010).
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e The parties that have typically engaged in the topic of hosting capacity ditfer
trom parties that have typically engaged in transmission issues and the broader
grid modernization topic.

We believed that cross-referencing the Hosting Capacity report in the Grid
Modernization report and serving it on the Grid Modernization and 2016 Hosting
Capacity Report service lists would meet the spirit and substance of the Commission’s
Order regarding the first/2016 Hosting Capacity report. We also believed it would be
more manageable procedurally, and also be more user-friendly for parties. Out of an
abundance of caution, we also cross-referenced it in the Transmission Projects
Report, and touched-base informally with Commission Staff regarding our plans for
the three topics/teports in advance of filing. However, as the Department observes,
the service lists that we used for the Hosting Capacity Report did not include a//
parties to the Biennial Transmission report. Specifically, there are 12 parties on the
Transmission report list that were not on the service list that we used for the Hosting

Capacity Analysis.

The Department notes that we effectively met the procedural requirement and
arguably, may have improved on it by focusing the service on parties that are
interested only in the distribution system. However, the Department recommends
that the Commission decide — and make explicit in its Order — whether filing the
Hosting Capacity Report in a separate docket is a permissible interpretation of the
statutory requirement that the Report be included 7 the Biennial Transmission
Projects Report. As we have noted, we believe that given the history of how the
Commission has set the filing expectation for the Hosting Capacity Report, that our
service was appropriate. However, we would appreciate the further clarity that the
Department recommends.

The Department also recommends that we either notice the parties to the
Transmission report that were not part of the Hosting Capacity Report service, or
confirm they do not want to be included. We believe the parties to the Transmission
report have been advised that the Grid Modernization and Hosting Capacity reports
were filed separately by both the Company and the Commission, and therefore have
had the opportunity to engage in the proceedings, as we discuss below. We have
therefore not made any additional notice at this point.

1. Procedural Treatment of Previons Grid Modernization and Hosting Capacity
Reports

We filed our first Grid Modernization Report on October 31, 2015, as part of the
then-current Transmission Biennial Projects Report in Docket No. E999/M-15-439.
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On November 4, 2015, the Commission assigned it to a separate docket (Docket No.
E002/M-15-962). The Commission’s June 28, 2016 Order in the E002/M-15-962
docket required the Company to complete and file its Hosting Capacity Report by
December 1, 2016 “for inclusion in the 2015 Biennial Distribution-Grid-
Modernization Report.” We filed our first Hosting Capacity Report on December 1,
2016 in the E002/M-15-962 docket. The Commission’s August 1, 2017 Otrder in that
docket required annual tilings of the Hosting Capacity Report, which differs from the
biennial pace of the Biennial Transmission Projects Report. We viewed this as
additional confirmation that the Hosting Capacity Report should be on a separate
path.

2. Transparency of Procedural Treatment in 2017 Reports

We attempted to be transparent in our handling of these various reports. In the
November 1, 2017 Transmission Biennial Projects Report in Docket No. E999/M-
17-377 at page 2, there is a specific reference to the fact that the Grid Modernization
and Hosting Capacity Reports were being filed in separate dockets:'

... In 2015, the Legislature established a new reporting requirement for certain utilities. Minn. Laws 2015,
18p2015, ch. 1, art 3, s 22, codified at Minn. Stat. § 216B.2425, subds. 2(e) and 8. This reporting
requirement is explained in further detail in Chapter 2, subsection 2.6. Pursuant to that requirement, Xcel
Energy (currently the only utility to which the requirement applies), has submitted two separate reports
entitled (1) Grid Modernization Report and (2) Hosting Capacity Report to the Minnesota Public Utilities
Commission in separate dockets.

The Commission issued a Notice on November 9, 2017 setting the comments period
for the 2017 Transmission Biennial Projects Report. This Notice also referred to the
separate dockets for the Grid Modernization and Hosting Capacity reports, as follows
(in relevant part):
Beginning with the 2015 Biennial Transmission Projects Report, Xcel Energy is required to file a biennial
Grid Modernization Report and a Hosting Capacity Report. The Commission will solicit comments on

Xeel’s Distribution Grid Modernization Report and Hosting Capacity Report in two separate dockets; No.
E002/M-17-776 and E002/M-17-777, respectively.

This further supports our belief that our procedural treatment was proper, and that
parties to the Transmission Biennial Projects Report have been notified that the other
reports have been filed in separate dockets. Finally, we note that this procedural
service issue was not identified in completeness or other comments in the Biennial
Transmission Projects Report proceeding, nor in comments in the Grid
Modernization Report proceeding.

16 There is a similar statement on page 9.
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For the reasons we have described, we believe the way we submitted, served, and
linked the Hosting Capacity Report with the Biennial Transmission Projects and Grid
Modernization Reports was proper. The Commission’s November 9, 2017 Notice
functioned as further notice to the 2017 Transmission Biennial Projects Report
service list that our Hosting Capacity Report and our Grid Modernization Report
were in different dockets. Given these cumulative facts, no interested party has been
denied appropriate notice of the pendency of the current docket and no interested
party has been denied the opportunity to be heard in the current docket.

We recognize however, the procedural path for these filings is not as clear as would
be typical for an annual report. We therefore agree with the Department that it would
be helpful for the Commission to clarify its procedural expectations for future reports.
To the extent the Commission agrees with how we have handled the 2017 series of
reports, it could direct the Company to handle future reports in a similar manner
when they align with the biennial timing specified in the statute. However, the
Hosting Capacity Reports are on an annual cycle — and we have requested approval in
Docket No. E002/M-17-776 to submit an annual Grid Modernization Report in
2018, and annually thereafter at least through 2022. We would therefore appreciate
additional clarity regarding the expected procedural treatment for the years in which
these distribution reports do not align with the Biennial Transmission Projects
Report.

CONCLUSION

We appreciate the opportunity to respond to Parties’ comments. Our HCA is meeting
the objectives set-out in statute and by the Commission. We acknowledge that our
HCA is a work in progress like other leading utilities, and we appreciate the
engagement of stakeholders to help inform the industry path as the issue of hosting
capacity analysis and related processes mature. We are committed to monitoring,
learning, and continuing to evolve and improve our HCA as the industry continues to
undergo change.

Dated: February 28, 2018

Northern States Power Company
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Hosting Capacity Applications

The growing penetration of DER on the electric grid has created a new set of challenges for
planning and operating the grid. With these challenges in mind, utilities across the country have
begun to determine how to consider these resources in their regulatory planning process.

Industry Status

In New York, the utilities have defined a structure for a transparent planning process across each
utility and identified where and how DER can be integrated. This was in response to the New
York State Public Service Commission’s Reforming the Energy Vision initiative aimed to more
fully integrate and utilize DER with distribution planning and operations. A key component was
to release hosting capacity maps' to identify where DER can be accommodated on their systems.
The utilities laid out a roadmap for a consistent approach to hosting capacity for NY with a
primary-application of informing developers and enabling planning.?

In Minnesota, Xcel Energy recently released hosting capacity maps and values in an effort to
inform developers and better enable distribution planning with DER.? Xcel’s efforts were in
response to the Minnesota Public Utilities Commission’s Grid Modernization efforts to
encourage utilities in maintaining system reliability, improving efficiency, and enabling further
customer choice. Xcel Energy focused on an Integrated Planning Process that would meet the
needs of the future with hosting capacity as a key piece in the analytical framework.*

In California, the investor owned utilities have each outlined a Distribution Resources Plan
geared at enabling the identification of where DER can be best integrated on the system. A
central discussion point in California has been in determining a hosting capacity method —
Integration Capacity Analysis — to be utilized consistently across the state. The California Public
Utilities Commission requiring these developments has been particularly focused on enabling the
identification of where DER can be best integrated in order to inform developers, improve
interconnection and planning.®

A common element of all of these efforts has been in defining analytical methods (hosting
capacity) that identify impacts of distributed resources in the electric system.

Industry Applications

Hosting capacity is becoming a key component of system planning as utility processes begin to
change with the increase of DER. To date, the main application for hosting capacity is to
determine how much DER can be accommodated on the system as-is today and identify the
limiting issues that may arise. In turn, the utility can inform stakeholders and assess integration
solutions to mitigate the issues. The hosting capacity calculations can also be overlaid with maps

! http://jointutilitiesofny.org/utility-specific-pages/hosting-capacity/

2 Defining a Roadmap to Successful Implementation of a Hosting Capacity Roadmap in NY State. EPRI. Palo Alto,
CA: 2016. 30020088438.

3 https://www.xcelenergy.com/working_with us/how_to_interconnect/hosting_ capacity _map

4 https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method
=eDocketsResult&userType=public#{F01C795F-0000-C81D-9319-32CC6BC16E25} .pdf

5 http://www.cpuc.ca.gov/General.aspx?id=5071
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e  Which method can be used for particular applications?
e What is the best approach moving forward?

These are the right questions being asked, however the answers are quite complex. This paper
will attempt to unfold these questions and provide answers in a manner that is informational for
both engineers performing the assessments to the stakeholders using the results.

Where are we now?

Due to the varying intended uses, some jurisdictions have approached the challenge of creating
hosting capacity “methods” differently. As such, the industry has adopted terms such as
stochastic, iterative, streamlined, hybrid, etc. in an attempt to differentiate between different
methods. While this is helpful in referring to different approaches, to some extent this has
created some confusion as these are somewhat ambiguous terms and up for interpretation. This is
increasingly difficult as methods are still relatively new and rapidly evolving. For the sake of
consistency within the industry, this report will refer to the various methods using these industry
“labels” thus far established (stochastic, streamlined, iterative, hybrid).

Table | provides a glimpse into how the methods are presently unfolding. At present, California
has adopted what is referred to as an “iterative” approach (much consideration was given to
PG&E’s “streamlined”), while other jurisdictions such as New York, Minnesota, et al. have
adopted a “hybrid” method utilized within EPRI’s DRIVE. Likewise, the intended use cases in
the various jurisdictions have varied as well and that has driven many of the discussions and
decision making.

Table 1 '
Range in Hosting Capacity Implementations Developed in Recent Years

Method Industry Adoption Recommended Use Case
Stochastic Pepco, ComEd +Enabl'|ng Plannlng
+Informing the public
lterative SCE, SDGSE +Assisting wn.th Interconr?ectlon
+Informing the public
Streamlined PG&E +Enabling Planning

+Informing the public

+Enabling Planning
+Assisting with Interconnection
+Informing the public

>27 utilities worldwide

Hybrid — DRIVE (including Xcel, NY)

Selecting a Hosting Capacity Method

Whichever method is selected, it should be flexible enough to meet the range of present and
future application needs. There are seven main components EPRI recommends considering when
evaluating hosting capacity methods. The method should provide enough granularity such that
it can distinguish the important factors that most affect hosting capacity: location, feeder design
and operation, and DER technology. Requirements do not stop there, however. The method
should also be scalable in order to analyze entire distribution systems but also repeatable to
consider individual feeder modifications. Transparent and proven methods should also be used
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Different hosting capacity methods can provide similar results. EPRI has recently
demonstrated, working with San Diego Gas & Electric to compare DRIVE to the Iterative
ICA method, that different methods can in fact produce similar results. The hybrid DRIVE
method was found to produce the same results as that found in the California Iterative ICA
method. Based on this, there are opportunities for the industry to continue to refine and
enhance multiple hosting capacity approaches while still achieving consistent results.

Mandating how hosting capacity should be calculated sets the industry up for costly
risks. Mandating the mechanics of how hosting should be calculated is a risk and
discourages innovation. Also, it does not leverage new analytics being developed within the
industry to meet the growing needs and prohibits effective integration of emerging

" technologies. This risk has been observed already in California where the iterative approach
was adopted, but operational flexibility calculations are having to rely on heuristics dueto
the computational intensity. The concern raised is that it may lead to unnecessarily limited
hosting capacity in some cases.

Hosting capacity analytics will continue to evolve making it more difficult to draw clear
distinctions between “methods.” While this report outlines each of the four main hosting
capacity methods, in some cases it is difficult to draw clear distinction between them. As
demonstrated here, hosting capacity methods have and will continue to evolve. While the
industry has tried to draw a distinct line between various approaches, mainly “iterative” and
“streamlined”, in the future this will be irrelevant as there will likely be little means of
distinction. In some cases, results seem to indicate “iterative” type approaches are beginning
to adopt the mechanics of “streamlined” techniques and vice versa. Hybrid approaches, such
as that used within DRIVE, have also been developed wherein “iterative” type results are
achieved using enhanced “streamlined” methods. The labels used in the industry for
describing different methods will eventually be irrelevant.

Methods are important, but the results are what matter most. Hosting capacity is a
complex analytical assessment. While the methods utilized to calculate hosting capacity are
important and each have pros and cons that must be understood, it is recommended to focus
more on the method results. Because methods are evolving, ongoing comparisons and
validation are important to ensure that results continue to be meet industry expectations. As
such, EPRI recommends transparency of results more so than the underlying algorithms used.
Similar to smart inverter functions, rather than mandating manufacturers share complicated
algorithms, the inverters are instead simply tested in order to evaluate performance.
Likewise, EPRI recommends developing and publishing results from test feeders thus
allowing the industry to compare and validate results consistently as methods continue to
develop.

Hosting capacity results are driven by the impact factors considered. Methods matter,
but so do the input data assumptions and factors considered. Not all impact factors can be
considered, therefore careful consideration evaluating the appropriate impact factors is key to
improving result accuracy.

A hybrid hosting capacity method is the most likely path forward. As hosting capacity
methods evolve, method distinctions become even harder. As methods adopt best practices
from other methods and further evolve, approaches will converge. Because of this, EPRI
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believes that a hybrid approach rather than one that is exclusively “streamlined”, “iterative”,
or “stochastic” will be most successful going forward.

Ongoing advancements and improvements are critical as needs become more complex.
Further innovations in hosting capacity analytics will be critical as the distribution system
becomes even more complex. Grid modernization initiatives, using DER as non-wires
solutions, transactive energy, all of these changes will increase the complexity of distribution
analysis. Hosting capacity analytics are a key component in the assessment of distribution
systems and as such the industry should continue to focus on improving the methods outlined
here. Advancements to the capabilities of hosting capacity will be critical to ensuring the
results of this analysis capture the needs of tomorrow.
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Hosting Capacity Impact Factors

The most common approach utilities use to provide cost-effective voltage control is to deploy
assets such as substation LTCs, line regulators, capacitors or combinations thereof. The primary
function of these assets is to prevent undervoltage during peak load periods. Typically, settings
for these voltage regulation devices are based on rules of thumb and/or default settings. The
models used to represent these assets may not have the as-operated field settings incorporated
appropriately. Moving forward, this will no longer be adequate and further model
verification/validation will be needed to ensure modeling parameters match field settings so the
impact to hosting capacity can be captured.

Grid Configuration

While most distribution systems are radial in nature, they typically aren't static in configuration.
This ability to reconfigure the distribution system is known as "Operational Flexibility," where
the operator has the "flexibility" to open/close switches throughout the system to optimize the
delivery of electric service. The primary example is seasonal switching to maintain reliable

- power quality during routine maintenance. As the grid is further modernized, it will become
more and more dynamic in configuration.

The configuration of the grid impacts not only voltage profiles (as noted previously), but also the
thermal margins of lines and transformers as well as protection settings. As such, hosting
capacity assessments should consider the normal "as-designed" state of the system as well as
take into consideration the abnormal or "reconfigured" state of the system. The planning data and
tools necessary for such calculations to be performed will need to evolve in order to do so. In the
meantime, some utilities have developed rules-of-thumb for estimating the hosting capacity of
DER under reconfigured conditions where zero reverse power is allowed to flow through tie
switch points.

Load

The amount, location, and type of load along a feeder directly impacts not only thermal loading
of assets but also the voltage profile. As such, hosting capacity is impacted by how loads are
modeled and assumptions used to develop them.

Loads are represented in distribution models today based on estimates. Due to the sheer number
of customers on a distribution feeder (100's-1000's) and wide diversity in customer usage
profiles, "average" load models are used to reflect load impacts to distribution. Additional
methods are utilized to adjust the magnitude of loads to represent non-peak conditions which are
important for assessing DER impacts. However, loads are diverse by nature and difficult to
quantify and forecast precisely at the distribution level. Load profiles can vary throughout the
day, season, etc. and change year to year as new customers interconnect and disconnect from the
grid.

Phasing

Distribution systems are inherently unbalanced in North America. Single phase loads and laterals
(branches) are the common practice while most residential homes are served from single-phase
lines. This creates an unbalance in load and inherently results in unbalanced voltages. As such, it
is important to ensure models represent proper phasing of loads.

2-2
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Hosting Capacity Impact Factors

This simple example does not suggest a specific number of cases should be simulated on a single
feeder to capture hosting capacity, but rather demonstrates the complexity of considering the
impact factors that affect hosting capacity. As such, a more straightforward approach that utilizes
certain grid and DER assumptions can allow the engineer to identify boundary cases that
calculate the minimum and maximum hosting capacities without needing the execution of
repetitive cases. This subject will be addressed in the following chapters. '

Table 2-1
Example of Simulated Cases Needed to Determine Hosting Capacity

Sample Impact Factors One Location One Feeder

1 DER locations 1 800

2 DER type 1 1

3 DER control 3 3

4 Queued DER 2 2

5 Grid configurations 2 2

6 Simulated hours ‘ 2 2
Total cases 24 19,200

EPRI Recommendation

DER impacts should be considered just as all grid planning and interconnection is done today —
design and study for the realistic, worst-case conditions to ensure adverse impacts to reliability
and grid services does not occur for other customers. As such, hosting capacity should consider
realistic, worst-case conditions to better understand the potential lower limits but also the best-
case conditions to understand the potential upper limits. These realistic boundary conditions
should drive decision making.

Eventually, the industry will further evolve such that probabilistic techniques can be used to
better quantify the likelihood of upper and lower boundary conditions and therefore enable
engineers to evaluate the risk of allowing such conditions to exist. Considerable work and
research is needed to evolve the data requirements, methods for assessment, and tools to evaluate
probabilistic (risk-based) methods for this to be realized.

There are many valuable applications for the results of a hosting capacity study, however, the
engineer using those results needs to be aware of the impact factors considered to derive them. It
is also critical to understand how those impact factors are, or could be, considered in the applied
hosting capacity method.

2-7
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Methods for Determining Hosting Capacity

Implementations

The stochastic-based hosting capacity was originally developed in OpenDSS through various
industry-wide research projects® and subsequently implemented similarly in the Distribution
Engineering Workstation for Pepco Holdings.'® These analyses have also been adopted in other
distribution software tools such as Synergi Electric. The stochastic-based hosting capacity
method is not solely independent of other methods. The stochastic method is only differentiated
based on examining a distribution of DER, thus future implementation can be combined with
other methods. The descriptions and comparisons made throughout this report are based upon the
original OpenDSS implementation.

Data Input, Storage, and Computational Requirements

Table 3-1 provides an overview of the stochastic method and certain parameters, including input
data, storage, and computation times. The total simulation time per feeder depends on the
number of stochastic scenarios considered. Considering two load levels, one DER type, and 1000
stochastic location-based DER scenarios, examined with full power flow and fault flow
simulations, takes approximately 20 hours to analyze. This time is further driven by many factors
including complexity of the circuit models and computational resources.

Table 3-1
Requirements for Stochastic Method

Requirement

e Feeder circuit models

e Two load levels
e OneDER type
e« 1000 load-based DER scenarios

Input Data

e ~ 1.0 GB/feeder (varies based upon

Data Storage feeder and implementation)

s~ 20 hours (varies based upon feeder

Computational Times and implementation)

Advantages

e FEducating the industry. This method is easily understandable and valuable in educating the
industry on the impacts of DER as it relates to size and location.

o Effectively identifies “range” of impacts at future penetration levels. From a research
standpoint, this method is valuable in calculating the range of possible impacts due to DER
locations and sizes that could exist at future penetration levels.

® Distributed Photovoltaic Feeder Analysis: Preliminary Findings from Hosting Capacity Analysis of 18
Distribution Feeders. EPRI, Palo Alto, CA: 2013. 3002001245,

10 Steffel, S. “Model-Based Integrated High Penetration Renewables Planning and Control Analysis,” Award # DE-
EE0006328, December 2017
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Disadvantages

o Time and data intensive. This approach is extremely time-consuming as well as data and
computationally intensive.

e Not effective at capturing full range of distributed DER impacts (locations). Even with the
large number of DER scenarios considered, EPRI found that it doesn't capture the full range
of DER location-based scenarios. More cases could be considered such as locations and sizes
of individual DERS, but at the expense of significant increases in data and time.

¢ Applicable to specific impact factors only. Sensitivity cases are executed based on the impact
factors, however, each one of these scenario cases doubled the work effort and are used in
select conditions/studies only.

o Difficult to consider range of possible DER and grid scenarios. The random nature of the
deployments, including all locations (three-phase and single-phase), feeder reconfigurations,
and DER types, etc., is extremely difficult to capture.

Recommendations

The stochastic-based method is valuable and necessary when planning for future DER scenarios,
but the method does not provide guidance to DER developers or utility engineers on location-
specific DER impacts. The detailed implementation of the method is not easily repeated or
replicated across entire distribution systems. This method is not practically scalable from a
planning standpoint where 100's to 1000's of feeders may need to be simulated. In order to
minimize the data and resource burden, one typically has to limit the cases, locations, and
scenarios considered. Even under such circumstances, the analysis can require hours to days to
simulate a single feeder.

This is an effective method to be used as a research tool, but it is not recommended for broad
application beyond that. EPRI continues to utilize this approach for select R&D projects where
direct modeling of DER is needed on only select feeders. Aspects of this approach are valuable
when implemented in other methods to consider impacts for DER planning.

Streamlined ICA Method

Overview

In response to the California Legislature Assembly Bill 327, PUC Section 769, PG&E submitted
their Distribution Resource Plan (DRP) that encompasses, among other items, an Integration
Capacity Analysis (ICA) to determine hosting capacity. PG&E’s approach was a streamlined
ICA method!! that calculates hosting capacity across a distribution system, capturing the grid
and DER specific impact factors. The streamlined method was developed recognizing that direct-
modeling of all the DER scenarios would require extensive resources and simulation time.

The method applies a set of equations and algorithms to evaluate power system criteria at each
node on the distribution system. This method performs analysis in an efficient streamlined

H Pacific Gas and Electric Company’s (U 39 E) Demonstration Projects A and B Final Reports, December 27, 2016
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Methods for Determining Hosting Capacity

Implementations

PG&E’s streamlined hosting capacity method was developed within the CYME platform
leveraging python scripting and SQL databases.

Data Input, Storage, and Computational Requirements

Table 3-2 provides an overview of the streamlined ICA method and certain parameters, including
input data, storage, and computation times. The total simulation time per feeder ranges from 2-30
minutes, with times being driven by many factors including complexity of the circuit models and
computational resources.

Table 3-2
Requirements for Streamlined ICA Method

Requirement

e Feeder circuit models

Input Data e 576 load levels derived from Smart
Meter data

¢ ~ 15 MB/feeder (varies based upon
feeder and implementation)

e SCE: 2 minutes/feeder
Computational Times s PGE: <10 minutes/feeder
o SDG&E: 30 minutes/feeder

Data Storage

Advantages

e Computational efficiency. The ability to utilize equations and algorithms within a database
enables faster computation of large datasets.

e Time-based hosting capacity. Provides insight to how hosting capacity changes over time and
the ability to derive a hosting capacity portfolio based on DER profiles.

o Potential for scenario analysis. Due to the computation efficiency, “what-if”’ scenarios such
as DER forecasts, reconfiguration, smart inverter settings, DER mitigation strategies, etc. can
easily be considered. -

e Solution convergence. If the baseline power flows solve correctly, the method does not have
non-convergence issues.

Disadvantages

o Not well understood by all stakeholders. The approach used is a new technique and not easily
understood by all stakeholders.

e Accuracy. Methods utilized in the streamlined approach may not capture some of the
dynamic effects on more complex circuits

o Single site DER only. This analysis considers single site DER and does not currently consider
the aggregate impacts of distributed DER (e.g., rooftop PV) needed when planning for future
DER scenarios.

3-9



Docket No. E002/M-17-777
Xcel Energy Reply Comments
Attachment A - Page 42 of 72

Methods for Determining Hosting Capacity

*  Uses non-standard distribution modeling data. This approach requires smart meter data and
other sources to derive granular time-series load and DER forecast data at the node/section
level for each distribution feeder (576 hour profiles).

Recommendations

Providing efficient methods to assess hosting capacity is the recommended approach for
addressing many of the modeling and simulation challenges today. Developing agnostic hosting
capacity results is a unique aspect of the ICA approach that enables the rigorous hosting capacity
assessments to be performed upfront while allowing the actual DER-specific results to then be
derived offline, but the process needs further validation.

The streamlined approach can easily be applied to multiple time periods to derive a time-based
hosting capacity. This is also a novel and efficient method for enabling various DER portfolio
mixes to be considered in a scenario-type analysis that is extremely beneficial (e.g., planning).
However, further consideration should be given to the impact of the 576 hour input load
forecasts on the time-based hosting capacity results. Slight variations in the shape of the load
(and existing DER) forecast can significantly impact DER-specific hosting capacities where
DER profiles are “fitted” to the hosting capacity curves at each hour. As such, further sensitivity
analysis should be done to evaluate likely impacts of small variations in load and DER profile
assumptions. Also further assessments should be completed of the input time-series data and
validate simulation results through actual field verification.

Finally, the streamlined method results should be compared with results from other methods to
gain confidence in the accuracy.

Iterative ICA Method

Overview

Similar to PG&E, SCE and SDG&E responded to AB 327 with their own hosting capacity
approach, the iterative Integration Capacity Analysis (ICA) method. In contrast to the
streamlined ICA method, the iterative ICA approach!®!® leverages distribution planning tools
such as CYME and Synergi to perform the voltage and thermal impact assessments rather than
utilizing a calculation-based approach. This is a technique somewhat similar to the stochastic
method listed previously. However, the difference in this method is that single locations are
considered one at a time with DER modeled, while the DER capacity is increased until issues
occur on the system. This method is also somewhat similar to the streamlined ICA method in
that the analysis iterates through 576 load conditions with layered abstraction of agnostic hosting
capacity results and assumed DER profiles for post-analysis.

As shown in Figure 3-5, the iterative method essentially increases the DER at each node until a
violation occurs. Locations are analyzed independently with power flow simulations performed

14 Southern California Edison Company’s (U 338-E) Demonstration Projects A and B Final Reports, December 23,
2016 .

!> Demonstration Projects A&B Final Reports of San Diego Gas & Electric Company (U 902-E), December 22,
2016
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Methods for Determining Hosting Capacity

Figure 3-7 illustrates the actual hosting capacity results from the iterative method, but conducted
by each IOU separately. Results indicate the thermal-based hosting capacity assessments are
very similar, while the voltage-based hosting capacity varies considerably (in some cases up to
1.5 MW). These differences can be attributed to underlying differences in the power flow results
as well as the actual method implementation in the separate tools.

tterative: Thermal (Generation} . iterative: Power Quality / Voltage {Generation)
B
- i A .
a1, 6 & & 'tu Jam . & X1 r;_u
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Iterative Thermal IC Comparison Iterative PQ IC Comparison
Figure 3-7

Sample Resuits Comparing the lterative Method Implemented by PG&E (CYME), SDG&E
(Synergi), and SCE (CYME)'®

Further analysis would likely indicate the root cause of the differences; however, these results do
provide valuable information as it relates to illustrating the importance of hosting capacity
impact factors outside of the method utilized. Specifically,

e minor variations in vendor implementation can change hosting capacity outcomes, and

¢ differences in modeling the same feeders using normal modeling practices can vary and
therefore result in different hosting capacity values.

These are important when considering implementation of a method for various applications.

Assumptions .

A number of assumptions are made within the method and the below list attempts to capture
some of those pertinent to hosting capacity results. As methods continue to evolve over time so
will the associated assumptions. Note, any assumption made will result in an estimate of hosting
capacity.

¢ All distribution planning tool vendors will implement the iterative approach the same way.

¢ Existing DER does not contribute to voltage deviation. For example, voltage deviation
calculations assume all existing DER has a fixed output and does not contribute to voltage
changes. In some cases, this can overestimate hosting capacity.

o Agnostic (non-specific DER) hosting capacity is determined. This implies that the hosting
capacity of specific DER types can be extrapolated to create a portfolio.

e DER profiles are assumed for each technology. Variations in the profiles used in the 576 time
points are likely to impact the agnostic hosting capacity.
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e Voltage regulation (LTC, line regulator, capacitor) is allowed to operate to adjust for DER
impacts.?

Implementations

The iterative ICA analysis leverages results from vendor tools along with in-house methods.
Vendor tools such as CYME and Synergi have implemented their own proprietary iterative
hosting capacity methods. These methods provide the voltage and thermal hosting capacity
results, while the in-house methods are used in conjunction with the vendor tools to provide
additional results and pull together all the information required for the ICA analysis.

Data Input, Storage, and Computational Requirements

Table 3-3 provides an overview of the iterative ICA method and certain parameters, including
input data, storage, and computation times. The total simulation time per feeder ranges from 0.5
hours to 27 hours, with times being driven by many factors including complexity of the circuit
models and computational resources.

Table 3-3
Requirements for lterative ICA Method

Requirement

e Feeder circuit models
Input Data e 576 hourly load profiles derived from
Smart Meter data
Data Storage s ~15MB/feeder
o SCE: 0.5 hours/feeder
Computational Times o PGE: 1 hour/feeder
e SDG&E: 27 hours/feeder

Advantages

e Similar in concept to interconnection studies. This method is similar in concept to what is
performed when executing an interconnection study where the distribution planning software
is leveraged to determine DER impact.

e Uses readily available planning tools. This approach does not require new algorithms to
calculate hosting capacity, since the results are based on the standard load flow and fault flow
engines.

o Multiple platforms. Methods have been implemented within both CYME and Synergi
platforms.

o Multi-feeder analysis. The method can analyze all feeders into a substation simultaneously
with the intent of capturing the aggregate impact to parallel feeders.

19 Allowing regulation equipment to operate can overestimate hosting capacity in some cases, particularly when the
intermittent DER (solar, wind, storage) operates faster than regulation equipment. Quantifying this impact requires
simulations to be ran in the 5-30 seconds timeframe rather than hourly.
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Effective for single DER location analysis. This approach can be rather effective when
analyzing single locations of DER.

Time-based hosting capacity. Provides insight to how hosting capacity changes over time and
the ability to derive a hosting capacity portfolio.

Disadvantages

False sense of accuracy. While this method is similar in concept to what is performed in an
interconnection study, it is not as accurate as a detailed study. In an interconnection study the
analysis focuses on the specifics of the application at hand thus allowing the engineer to
consider a range of other impact factors that affect hosting capacity at that location. This is in
stark contrast to hosting capacity methods that analyze the “breadth” of distribution systems
(1000’s of feeders), wherein assumptions are made that do not capture the DER application-
specific impacts factors that are considered in detailed interconnection studies.

Time and data intensive. Similar to the stochastic-based approach, this effort requires
significant time, data, and computational cycles to complete.

Uses non-standard distribution modeling data. This approach requires smart meter data and
other sources to derive granular time-series load and DER forecast data at the node/section
level for each distribution feeder (576 hour profiles).

Single site DER only. This analysis considers single site DER and does not currently consider
the aggregate impacts of distributed DER (e.g., rooftop PV) needed when planning for future
DER scenarios. This will likely change as the method further evolves.

DER agnostic hosting capacity. The iterative power flow solution’s hosting capacity is
derived irrespective of DER technology but depending upon how a specific type of DER
interacts with the grid (solar, wind, storage, CHP, etc.) the hosting capacity can change. In
some cases, this may require additional iterations and solutions to be performed.

Limited scenario analysis capability. Due to the computation burden to analyze systems as is,
actual “what-if” scenarios such as DER forecasts, reconfiguration, smart inverter settings,
DER mitigation strategies, etc. is limited,

Solution issues when analyzing additional time periods. It is not uncommon to encounter bad
data when attempting to create models for different time periods. EPRI has found, through
extensive DER modeling, missing or “bad data” can cause simulations to provide undesirable
outcomes.?°

Recommendations

Based on the time and intensity to perform the iterative ICA analysis, this method is not
practically scalable from a planning standpoint where 100's to 1000's of feeders may need to be
simulated along with additional impact factors and updated on a regular basis. In order to
minimize the data and resource burden, one typically has to limit the cases, locations, and
scenarios considered or make the analysis more efficient. For the sake of efficiency, this has
already been observed in the application of the CA iterative ICA analysis where there appear to

20 Note this was an issue also identified by PG&E during the ICA process.
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be components of streamlined methods employed. EPRI recommends implementing such hybrid
techniques.

Developing an agnostic hosting capacity result is a unique aspect of the ICA approach that
enables the rigorous hosting capacity assessments to be performed upfront while allowing the
actual DER-specific results to then be derived offline. However, the process needs further
validation.

Further consideration should also be given to the impact of the 576 hour input load forecasts on
the time-based hosting capacity results. Further sensitivity analysis should be done to evaluate
likely impacts of small variations in load and DER profile assumptions. Further assessments of
the input time-series data and validate simulation results through actual field verification is also
recommended.

Due to the computational burden of the 576 hour simulations at each node on each feeder, this
type of direct DER modeling for time-based hosting capacity should be reserved for analysis of
select feeders and locations where 1) simulation timesteps can be reduced to capture control
interactions, and 2) multiple impact factors can be considered.

One of the advantages of performing time series analysis is that it can quantify the impact
various conditions (DER) has on control interactions. Because this approach is focused on
hourly-resolution simulations, the control interactions are not actually being captured in the
analysis. Further analysis should be done to look at the impact of considering hourly resolution
timestep versus a more granular timestep appropriate for capturing control interaction (5-30
seconds).

DRIVE (Hybrid) Method

The Distribution Resource Integration and Value Estimation (DRIVE) hosting capacity method
is the successor to the stochastic and detailed methods previously developed by EPRI. DRIVE

was developed to overcome the computation burden but still capture critical grid responses for

determining location-based hosting capacity.

Initially developed as a PV hosting capacity method,?! this method was further refined and
updated as a DER technology neutral approach thus allowing other distributed technologies to be
considered based on resource characteristics such as fault current contribution and active/reactive
output variability. The specific DER technology determines how the analysis is setup to properly
quantify the unique impacts of the particular resource. The DRIVE method does not provide an
agnostic hosting capacity, but rather a hosting capacity for the resource characteristics being
considered.

Working with a number of utilities throughout the world, further enhancements and refinements
have been made to the initial approach to add new capabilities, improve overall accuracy, and
increase efficiency.??

2 4 New Method for Characterizing Distribution System Hosting Capacity for DER: A Streamlined Approach for
PV.EPRI, Palo Alto, CA: 2014. 3002003278.

2 Distribution Resource Integration and Value Estimation (DRIVE) Tool: Advancing Hosting Capacity Methods to
Include Existing DER and Reactive Power Control. EPRI, Palo Alto, CA: 2016. 3002008293.
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The initial power flows are also conducted with existing DER disabled. This is done to determine
the baseline operating point of each feeder without DER. Information about the '
connected/existing DER (if any) is extracted and sent to the Hosting Capacity Assessment where
the user has the option to determine the feeder’s total or remaining hosting capacity. Conditions
might exist wherein the existing DER has direct control from the system operator and thus

existing DER should not limit the remaining feeder hosting capacity. Conversely, the existing
DER might significantly limit the feeders remaining hosting capacity. As such, the method by
which existing DER is treated in the hosting capacity analysis is based on the characteristics of

the DER.

Within the Interface to the Planning Tool, the detailed feeder model is analyzed with a series of
power flow and fault flow studies. The power flow study provides voltages, element loading,
load allocation, and connectivity of the model, while the fault study provides
impedance/resistance/reactance data.

Hosting Capacity Assessment

The DER assessments are then performed by applying various DER “scenarios” based on current
injection. The hosting capacity is determined based on whether the specific scenario exceeds a
user-defined threshold for voltage, thermal, and protection issues.?’ The DER scenarios analyzed
consider centralized (single-site) and distributed (multiple-site) DER locations. Each scenario
results in a unique hosting capacity value and therefore there is a range in hosting capacities for
the feeder. The DER scenarios include the three main categories:

e Centralized (single site) DER
e Distributed (multi-site) DER
¢ Distributed (multi-site) Customer-Based DER (e.g, rooftop PV)

Centralized (single-site) DER: The hosting capacity scenario depicts how much DER at a
specific location can be accommodated as shown in Figure 3-9. When the hosting capacity
analysis is performed, each node on the feeder is considered independently. This analysis
provides insight to the feeder’s ability to accommodate DER as well as each individual node on
the feeder.

25 Equations detailing the evaluation the hosting capacity metrics can be found in
Distribution Planning with DER. System-Wide Assessment. EPRI, Palo Alto, CA: 2017. 3002010356.
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very similar.?6 DRIVE results can be used to inform interconnection screening just as any other
hosting capacity method.

Assumptions

A number of assumptions are made within the method and the below list attempts to capture
some of those pertinent to hosting capacity results. As methods further evolve over time so will
the associated assumptions. Note, any assumption made will result in an estimate of hosting

capacity.
e DER is considered as a constant current injection. This implies DER current does not change

during DER induced voltage rise and that fault currents in the protection analysis are
independent of the impedance to the fault.

¢ Load magnitude does not change. When DER raises voltage during the hosting capacity
assessment, loads remain constant.

e Voltage regulation equipment does not operate after the initial power flow studies are solved.
Allowing voltage regulation equipment to operate during the hosting capacity analysis can
mask the voltage issues that DER could cause in some cases. EPRI considers voltage
regulation a solution to increase hosting capacity and therefore it is not part of the DRIVE
algorithm that calculates the baseline hosting capacity before mitigation solutions are
assessed.?’

e When examining the impacts of existing DER, that DER is considered in every hosting
capacity metric.
Implementations

The DRIVE methodology has currently been implemented to be compatible with the following
software platforms: CYME, Synergi, Milsoft, OpenDSS, Gridlab-D, DEW, PVL, and
PowerFactory. The methodology is also integrated into CYME as a new planning module.

Further implementation and enhancements are being developed through ongoing EPRI R&D and
the dedicated DRIVE User Group (over 27 US and International utility members).

26 EPIC 1 — Project 4 Demonstration of Grid Support Functions of Distributed Energy Resources (“DER”):
Demonstration and Comparison of the “EPRI Distribution Resource Integration and Value Estimation Hosting
Capacity” and “SDG&E lterative Integration Capacity Analysis” Tools, to be published Dec. 2017

2 Careful consideration should be given to enabling voltage regulation to mitigate DER-induced voltage rise. This is
worth further discussion and will be addressed in a subsequent white paper.
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Data Input, Storage, and Computational Requirements

Table 3-4 provides an overview of the DRIVE method and certain parameters, including input
data, storage, and computation times. The typical simulation time per feeder ranges depending on
many factors including complexity of the circuit models and computational resources.

Table 34
Requirements for DRIVE Method

Requirement
o Feeder circuit models
Input Data
o  Minimum of 2 loadflow cases
Data Storage ¢ ~1MB per feeder
Computational Times s ~ 5 minutes per feeder
Advantages

e Hybrid Approach. Built of learnings from all methods with roots in stochastic analysis, it
now takes a streamlined approach while achieving an iterative result.

e Multiple software platforms. Currently compatible with CYME, Synergi, Milsoft,
Powerfactory, OpenDSS, Gridlab-D, DEW, and PVL platforms.

e Consistency. Due to compatibility with the range of distribution planning platforms, a
consistent approach can be applied across service territories where different planning tools
are used.

o Single-site and multi-site DER. The method considers various DER scenarios that combine
iterative (single-site DER) and stochastic (multiple-site DER) analyses. '

o Computational efficiency. Hosting capacity for all scenarios calculated within minutes per
feeder.

e Potential for scenario analysis. Due to the computation efficiency, “what-if” scenarios such
as DER forecasts, reconfiguration, smart inverter settings, DER mitigation strategies, etc. can
easily be considered.

o Solution convergence. If the baseline power flow solves correctly, the method does not have
non-convergence issues.

o Industry collaboration. Developed with broad industry input over the course of 5 years
including over 50 utilities, Department of Energy, California Public Utilities Commission,
and New York State Energy Research & Development Authority. Through the international
DRIVE User Group, industry-wide collaboration will further provide guidance on future
revisions/updates.

o Time-based hosting capacity. Easily applicable to observe how hosting capacity changes over
time and derive a hosting capacity portfolio.
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Disadvantages

o Not well understood by all stakeholders. The approach used in this analysis is a new
technique developed for distribution analysis and not easily understood by all stakeholders.
Because of this, EPRI has published dozens of papers and participated/presented in multiple
industry conferences and stakeholder processes to ensure transparency.

o Different technique from interconnection studies. The method used is different than that
traditionally used for detailed interconnection studies. While this is the case, the results are
still useful in informing interconnection processes.

e DER Portfolios. The present version does not enable consideration for portfolios of DER.
The hosting capacity calculations are calculated based on specific DER characteristics.

o Single-feeder analysis only. The current method analyzes one feeder at a time. Aggregate
impacts of parallel feeder DER are captured through aggregation techniques.?® Substation
impacts are not yet considered.

Recommendations

The goal of the DRIVE method is similar to that proposed by PG&E: develop and implement an
effective means for assessing location-based impacts of DER that can consider both the breadth
and depth of the system. This method has proven to be effective at providing a tool for 'such
applications through the wide industry adoption of the technique.

The initial implementation, while effective, was found to provide conservative results in some
cases. Further refinements have been made through ongoing R&D addressing these concerns.
The current method strikes a balance between computational efficiency and method accuracy by
leveraging lessons learned from EPRI’s previously implemented iterative and stochastic-based
methods. The present implementation utilizes “streamlined” methods but replicates “iterative”
type results.”” Refinements will continue to improve the overall method and expand the
applications further. Since the method is not vendor specific, it also allows uniform analysis to
be executed across different vendor tools and utility service territories.

As such, this method should be used when engineers need to efficiently identify the DER
capacity that can be accommodated at the node/section level on distribution systems using their
existing planning tools and data. Due to the computational efficiency, the method can be applied
to evaluate various scenarios like grid conditions and smart inverter impacts.

It is also recommended that due to the need to address hosting capacity portfolios, the tool needs
to evolve to consider time-based hosting capacity. Further consideration should also be given to
enabling efficient execution of scenario analysis for batch mode processing.

8 Determining Substation-Level Impacts of Multi-Feeder DER Penetration. EPRI, Palo Alto, CA: 2016.
3002008299.

# EPIC 1 — Project 4 Demonstration of Grid Support Functions of Distributed Energy Resources (“DER”):
Demonstration and Comparison of the “EPRI Distribution Resource Integration and Value Estimation Hosting
Capacity” and “SDG&E lterative Integration Capacity Analysis” Tools, to be published Dec. 2017
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Method Comparisons

The previous sections have given a fairly extensive view of each of the four methods. The
following sections provide a high-level comparison of each.

Method Evaluation Criteria and DER Considerations

Distribution feeder evaluation criteria establish the metrics by which hosting capacity is derived.
There exists commonality in evaluation criteria across the methods such that voltage, thermal,
protection, and reliability are considered (see Table 3-5). However, there are differences
depending on the way the hosting capacity metrics are derived. For example, one implementation
of Tterative ICA derives hosting capacity for “voltage” which considers overvoltage or
undervoltage criteria violations. Alternatively, DRIVE considers the “overvoltage” and
“undervoltage” separately to derive two unique hosting capacity metrics.

Table 3-5
Evaluation Criteria Comparison

Category Criteria Stochastic Itellggve Strelacr:n Ained DRIVE
Primary Over-Voltage | Y Y Y Y
Primary Under-
Voltage , Y Y Y Y
Primary Voltage
Voltage Deviation Y Y Y Y
Regulator Voltage
Deviation Y N N Y
Secondary
Overvoltage Y N N N
Charging DER
(Demand) N Y Y Y
Thermal A
Discharging
DER(Generation) Y Y Y M
Additional Element
Fault Current Y M Y Y
Sympathetic Breaker
Relay Tripping Y N N Y
Protection Breaker Relay
Reduction of Reach Y Y Y M
Reverse Power Flow Y Y Y Y
Unlntent_lonal v Y v Y
Islanding
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Likewise, each method addresses some of the same DER characteristics however there are gaps
in some methods at present as shown in Table 3-6.

Table 3-6
DER Technology and Scenario Comparison

Category Criteria Stochastic 'telrgg"e St'efénxi"ed DRIVE
Solar Y Y Y Y
Storage ‘ N Y Y Y
Technologies Fuel Cell N Y Y Y
Synchronous N Y Y Y
DER Portfolios N Y % N
Th(ee—phgse, N Y Y v
single site
Three-phase,
DER distributed Y N N Y
Scenarios : '
Single-phase,
single site N N N N
Single-phase,
distributed Y N N Y
Method Accuracy

There is a great deal of interest in the industry around method accuracies. In particular, some
groups have questioned the accuracy of methods for hosting capacity.® As such, comparisons
between methods have been performed in California as part of the Demo projects. This recent
activity, while extremely valuable to the decision making in California has thus far been
operating under the assumption that the iterative method produces accurate results and therefore
establishes the known quantities for which other methods should be compared. When in fact, this
may not be the case.

The accuracy of any method to true hosting capacity should be compared against results derived
by considering all of the impact factors mentioned in Chapter 2, regardless of method. As noted
previously, impact factors directly determine hosting capacity values and the more impact factors
that can be considered the more accurate the outcome will be. The fewer impact factors that are
considered the more of an approximation the result will be.

While it is clear that methods limiting the consideration of impact factors limit the ability to
provide accurate hosting capacity values, it is important to understand that not all impact factors
can be considered. The challenge is identifying the appropriate impact factors and innovating the

3 Comments of the Interstate Renewable Energy Council, Inc. on the Supplemental Distributed System
Implementation Plan. January 2017.
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best methods and tools that can yield reasonable results without creating undue burden on data
requirements, modeling implementations, and engineering time/resources. All four methods
discussed in this report are currently undergoing this process.

As always, tradeoffs are made in any modeling and simulation exercise. Engineering judgment is
necessary to determine 1) whether the appropriate factors are taken into account given the
specific application and 2) the effectiveness (or lack thereof) of the underlying data and models
in reflecting real world conditions. With any modeling and simulation effort, reasonable
assumptions have to be made as a model that is 100% accurate is an unrealistic expectation.

Method Comparisons

Method comparisons thus far are not actually assessing accuracy, but rather testing how precise
the methods are relative to each other in producing similar results. It is worth noting that a
method can be extremely precise, while at the same time be inaccuraté. Regardless, comparing
the results of various methods as they evolve should be done. Using an IEEE test feeder is a
suggested approach.

What follows is a summary of three recent comparison exercises. These exercises are useful in
providing insights into how methods are being implemented, what impact factors are being
considered, and how to improve all methods for greater confidence in results.

California IOU ICA Combarison of Iterative and Streamlined Analysis Results

As part of the California DRP Demo A efforts, the IOUs (SDG&E,*' PG&E,*? and SCE??)
compared the results of the iterative method used by SDG&E and SCE and the streamlined
method used by PG&E. It is worth noting that at the time of comparison, both methods were still
in various stages of development. The iterative approach, being more commonly utilized, was
further along in development, while the streamlined method, being relatively new, was further
undergoing development as well as being refined.

In the reports filed by each utility, comparative graphics were included to illustrate the results of
the analysis. Figure 3-11 below provides a summary of this comparison for thermal, voltage
variation, and steady state voltage. The orange diamond points represent the results of the
iterative analysis while the purple circle points represent the results of the streamlined analysis.

31 Demonstration Projects A&B Final Reports of San Diego Gas & Electric Company (U 902-E), December 22,
2016

3pacific Gas and Electric Company’s (U 39 E) Demonstration Projects A and B Final Reports, December 27, 2016

3 Southern California Edison Company’s (U 338-E) Demonstration Projects A and B Final Reports, December 23,
2016
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Additional comparisons were made considering select single-hour analysis compared to the
annual analysis from the Iterative ICA and the following findings were made:

1. Different hosting capacity methods can provide similar results: Hosting capacity results
of the iterative method are in line with results of the DRIVE hosting capacity analysis. While
there were some minor variations, these inconsistencies have identified required
improvements to one or both methodologies. Based on these results, there are opportunities
for the industry to continue to refine and enhance multiple hosting capacity approaches while
still achieving consistent results. Specifically, this finding indicates that utilizing DRIVE for
SDG&E’s ICA could be done with limited impact to results.

2. Similar hosting capacity results can be derived more efficiently: Hosting capacity
analysis can be performed in a fraction of the time without compromising accuracy of the
results. This presents an opportunity for utilities to reduce computational burden and
manpower needed to perform analysis. Specifically, this finding indicates that time and
resources could be saved while achieving a similar result.

3. Hosting capacity methods will continue to evolve and improve: Hosting capacity methods
will continue to evolve. Both methods are undergoing updates to improve precision and
undergoing further modifications to streamline the underlying algorithms and analysis
approaches. While the industry has tried to draw a distinct line between “iterative” and
“streamlined” approaches, in the future this will be irrelevant as there will likely be little
means of distinction between them.

The recommendations and next steps as well as a full comparison is also publicly available.*
EPRI Validation of DRIVE with Detailed Analysis

A final example comparison is one performed by EPRI. In 2016, EPRI compared the results of
the DRIVE method to that of an EPRI detailed hosting capacity analysis.>* EPRI evaluated
multiple feeders and specific locations to determine how the results may differ. Figure 3-13
below provides a summary of the results for thermal and overvoltage at several locations along 6
feeders. The results of the detailed analysis are shown in orange, while the results of the DRIVE
analysis are shown in blue. The results are for DER at a specific location indicated by Lx.

34 EPIC 1 — Project 4 Demonstration of Grid Support Functions of Distributed Energy Resources (“DER”):
Demonstration and Comparison of the “EPRI Distribution Resource Integration and Value Estimation Hosting
Capacity” and “SDG&E Iterative Integration Capacity Analysis” Tools, to be published Dec. 2017

35 Demonstration of Improved DER Screening through Hosting Capacity Method. EPR], Palo Alto, CA: 2016.
3002008294.
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implementation. Consistency among implementations is important, not only to get similar
results, but also to allow the same quantities to be derived.

Consistency is more important for utilities that have different planning regions utilizing different
software tools. The global planning process may require hosting capacity studies, but if the tools
are different, the underlying studies might be inconsistent showing one region with a
significantly different hosting capacity. The same can be said for states that are seeking a
consistent hosting capacity method across a number of utilities, as is being done in NY and CA.

Computation Times

Due to the differences in the underlying computational solutions used within each method, wide
variations in solution time are found, from a few minutes per feeder for Streamlined and DRIVE,
all the way up to 27 hours per feeder for Iterative as shown in Table 3-7.

As further enhancements are made to each method it is expected computational efficiencies will
be found, thus reducing simulation times. However, as additional scenarios are considered in the
analysis (reconfiguration, smart inverter settings, etc.) the overall solution time will increase by a
minimum factor of two. The number of load levels considered for each scenario will also
considerably change the overall time for analysis. Currently, DRIVE and stochastic considers
two load levels while iterative ICA and streamlined consider 576 load levels.

Table 3-7
Method Computational Time Comparison-

Method Computation Time
Stochastic 20 hours per feeder
lterative 27 hours per feeder
Streamlined l 10 minutes per feeder
DRIVE ‘| 5 minutes per feeder

EPRI Recommendation

Given these details about each of the hosting capacity methods, EPRI recommends the
following: ‘

1. Methodology distinctions are just a label. While this section outlines each of the four
hosting capacity methods, a key point is that there is no clear distinction between these
methods. Some stakeholders have indicated that lines can be drawn clearly putting each
hosting method in a separate and unique box, however this is not the case. These labels are
used as an attempt to differentiate methodologies, even though there is no clear scientific
basis for, or justification and distinction between them. EPRI has found through extensive
analysis that methods are adopting procedures used with many other methods and this is
encouraging.

2. Hosting capacity methods will continue to evolve and improve. As demonstrated
throughout this effort, hosting capacity methods will continue to evolve to improve precision.
Likewise, methods are undergoing further modifications to streamline the underlying
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algorithms and analysis approaches. While the industry has tried to draw a distinct line
between “iterative” and “streamlined” approaches, in the future this will be irrelevant as there
will likely be little means of distinction between the two.

Mandating how hosting capacity should be calculated sets the industry up for costly
risks. Mandating the mechanics of how hosting should be calculated is a risk and
discourages innovation. Also, it does not leverage new analytics being developed within the
industry to meet the growing needs and prohibits effective integration of emerging
technologies. This risk has been observed already in California where the iterative approach
was adopted, but operational flexibility calculations are having to rely on heuristics due to
the computational intensity. The concern raised is that it may lead to unnecessarily limited
hosting capacity in some cases.

Comparison efforts thus far have been premature. A great deal of work has been done to
date in an attempt to compare the various methods however many of these comparisons were
premature and limited in scope. For example, the comparative analysis performed in
California evaluated two approaches (streamlined and iterative). The streamlined approach,
which was new and still under development, was compared to that of iterative. While the
iterative approach was more mature, it too was under development. Additionally, this
comparative analysis did not consider further developed methods that were also available in
the industry such as DRIVE. While this comparison was informative it was not
comprehensive nor definitive. Given this example, work needs to be done to provide more
comprehensive comparisons.

Different hosting capacity methods can provide similar results. EPRI has recently
demonstrated, working with San Diego Gas & Electric to compare DRIVE to the Iterative
ICA method, that different methods can in fact produce similar results. The hybrid DRIVE
method was found to produce the same results as that found in the California Iterative I[CA
method. Based on this, there are opportunities for the industry to continue to refine and
enhance multiple hosting capacity approaches while still achieving consistent results.
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CONCLUSIONS

The industry’s understanding and application of hosting capacity calculations have come a long
way and will continue to be a vital piece of the approach when considering DER on the
distribution system. This report outlines the important considerations when it comes to
implementing a hosting capacity analysis for the purpose of informing interconnection, planning,
and developers. Specific takeaways include:

1.

Comparison efforts thus far have been premature. A great deal of work has been done to
date in an attempt to compare the various methods however many of these comparisons were
premature and limited in scope. For example, the comparative analysis performed in
California evaluated two approaches (streamlined and iterative). The streamlined approach,
which was new and still under development, was compared to that of iterative. While the
iterative approach was more mature, it too was under development. Additionally, this
comparative analysis did not consider further developed methods that were also available in
the industry such as DRIVE. While this comparison was informative it was not
comprehensive nor definitive. Given this example, work needs to be done to provide more
comprehensive comparisons.

Different hosting capacity methods can provide similar results. EPRI has recently
demonstrated, working with San Diego Gas & Electric to compare DRIVE to the Iterative
ICA method, that different methods can in fact produce similar results. The hybrid DRIVE
method was found to produce the same results as that found in the California Iterative ICA
method. Based on this, there are opportunities for the industry to continue to refine and
enhance multiple hosting capacity approaches while still achieving consistent results.

Mandating how hosting capacity should be calculated sets the industry up for costly
risks. Mandating the mechanics of how hosting should be calculated is a risk and
discourages innovation. Also, it does not leverage new analytics being developed within the
industry to meet the growing needs and prohibits effective integration of emerging
technologies. This risk has been observed already in California where the iterative approach
was adopted, but operational flexibility calculations are having to rely on heuristics due to
the computational intensity. The concern raised is that it may lead to unnecessarily limited
hosting capacity in some cases.

Hosting capacity analytics will continue to evolve making it more difficult to draw clear
distinctions between “methods.” While this report outlines each of the four main hosting
capacity methods, in some cases it is difficult to draw clear distinction between them. As-
demonstrated here, hosting capacity methods have and will continue to evolve. While the
industry has tried to draw a distinct line between various approaches, mainly “iterative” and
“streamlined”, in the future this will be irrelevant as there will likely be little means of »
distinction. In some cases, results seem to indicate “iterative” type approaches are beginning
to adopt the mechanics of “streamlined” techniques and vice versa. Hybrid approaches, such
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as that used within DRIVE, have also been developed wherein “iterative” type results are
achieved using enhanced “streamlined” methods. The labels used in the industry for
describing different methods will eventually be irrelevant.

Methods are important, but the results are what matter most. Hosting capacity is a
complex analytical assessment. While the methods utilized to calculate hosting capacity are
important and each have pros and cons that must be understood, it is recommended to focus
more on the method results. Because methods are evolving, ongoing comparisons and
validation are important to ensure that results continue to be meet industry expectations. As
such, EPRI recommends transparency of results more so than the underlying algorithms used.
Similar to smart inverter functions, rather than mandating manufacturers share complicated
algorithms, the inverters are instead simply tested in order to evaluate performance.
Likewise, EPRI recommends developing and publishing results from test feeders thus
allowing the industry to compare and validate results consistently as methods continue to
develop. '

Hosting capacity results are driven by the impact factors considered. Methods matter,
but so do the input data assumptions and factors considered. Not all impact factors can be
considered, therefore careful consideration evaluating the appropriate impact factors is key to
improving result accuracy.

A hybrid hosting capacity method is the most likely path forward. As hosting capacity
methods evolve, method distinctions become even harder. As methods adopt best practices
from other methods and further evolve, approaches will converge. Because of this, EPRI
believes that a hybrid approach rather than one that is exclusively “streamlined”, “iterative”,
or “stochastic” will be most successful going forward.

Ongoing advancements and improvements are critical as needs become more complex.
Further innovations in hosting capacity analytics will be critical as the distribution system
becomes even more complex. Grid modernization initiatives, using DER as non-wires
solutions, transactive energy, all of these changes will increase the complexity of distribution
analysis. Hosting capacity analytics are a key component in the assessment of distribution
systems and as such the industry should continue to focus on improving the methods outlined
here. Advancements to the capabilities of hosting capacity will be critical to ensuring the
results of this analysis capture the needs of tomorrow.



Docket No. E002/M-17-777
Xcel Energy Reply Comments
Attachment A - Page 71 of 72




Docket No. E002/M-17-777
Xcel Energy Reply Comments
Attachment A - Page 72 of 72

The Electric Power Research Institute, Inc. {EPRI, www.epri.com}
conducts research and development relating to the generation, delivery
and use of electricity for the benefit of the public. An independent,
nonprofit organization, EPRI brings together its scientists and engineers
as well as experts from academia and industry to help address
challenges in electricity, including reliability, efficiency, affordability,
health, safety and the environment. EPRI members represent 90% of the
electric utility revenue in the United States with international participation
in 35 countries. EPRI’s principal offices and laboratories are located in
Palo Alto, Calif.; Charlotte, N.C.; Knoxville, Tenn.; and Lenox, Mass.

Together...Shaping the Future of Electricity

Program:

Distribution Operations and Planning

© 2018 Electric Power Research Institute (EPRI), Inc. Al rights reserved. Electric Power
Research Institute, EPRI, and TOGETHER...SHAPING THE FUTURE OF ELECTRICITY ore
registered service marks of the Electric Power Research Institute, Inc.

3002011009

Electric Power Research Institute
3420 Hillview Avenue, Palo Alto, California 94304-1338 « PO Box 10412, Palo Alto, California 94303-0813 USA
800.313.3774 « 650.855.2121 * askepri@epri.com * www.epri.com



CERTIFICATE OF SERVICE

I, Carl Cronin, hereby certify that I have this day served copies of the foregoing
document on the attached list of persons.

xx by depositing a true and correct copy thereof, properly enveloped
with postage paid in the United States mail at Minneapolis, Minnesota
xx electronic filing
Docket Nos. E002/M-17-777
E002/M-17-776

E002/M-15-962
Xcel Energy’s Miscellaneous Electric Service List

Dated this 28® day of February 2018

/s/

Carl Cronin
Regulatory Administrator



First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

David

Aafedt

daafedt@winthrop.com

Winthrop & Weinstine, P.A.

Suite 3500, 225 South
Sixth Street

Minneapolis,
MN
554024629

Electronic Service

No

OFF_SL_17-777_M-17-777

Christopher

Anderson

canderson@allete.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022191

Electronic Service

No

OFF_SL_17-777_M-17-777

Alison C

Archer

aarcher@misoenergy.org

MISO

2985 Ames Crossing Rd

Eagan,
MN
55121

Electronic Service

No

OFF_SL_17-777_M-17-777

Ryan

Barlow

Ryan.Barlow@ag.state.mn.
us

Office of the Attorney
General-RUD

445 Minnesota Street
Bremer Tower, Suite 1
St. Paul,
Minnesota
55101

Electronic Service
100

No

OFF_SL_17-777_M-17-777

James J.

Bertrand

james.bertrand@stinson.co
m

Stinson Leonard Street LLP

50 S 6th St Ste 2600

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

William A.

Blazar

bblazar@mnchamber.com

Minnesota Chamber Of
Commerce

Suite 1500
400 Robert Street Norf]
St. Paul,
MN
55101

Electronic Service
h

No

OFF_SL_17-777_M-17-777

James

Canaday

james.canaday@ag.state.
mn.us

Office of the Attorney
General-RUD

Suite 1400
445 Minnesota St.
St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Jeanne

Cochran

Jeanne.Cochran@state.mn
.us

Office of Administrative
Hearings

P.O. Box 64620

St. Paul,
MN
55164-0620

Electronic Service

No

OFF_SL_17-777_M-17-777

John

Coffman

john@johncoffman.net

AARP

871 Tuxedo Blvd.

St, Louis,
MO
63119-2044

Electronic Service

No

OFF_SL_17-777_M-17-777

Generic Notice

Commerce Attorneys

commerce.attorneys@ag.st
ate.mn.us

Office of the Attorney
General-DOC

445 Minnesota Street Suite
1800

St. Paul,
MN
55101

Electronic Service

Yes

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Corey

Conover

corey.conover@minneapoli
smn.gov

Minneapolis City Attorney

350 S. Fifth Street
City Hall, Room 210
Minneapolis,
MN
554022453

Electronic Service

No

OFF_SL_17-777_M-17-777

Carl

Cronin

Regulatory.records@xcele
nergy.com

Xcel Energy

414 Nicollet Mall FL 7

Minneapolis,
MN
554011993

Electronic Service

No

OFF_SL_17-777_M-17-777

Joseph

Dammel

joseph.dammel@ag.state.
mn.us

Office of the Attorney
General-RUD

Bremer Tower, Suite 1400
445 Minnesota Street
St. Paul,
MN
55101-2131

Electronic Service

No

OFF_SL_17-777_M-17-777

lan

Dobson

residential.utilities@ag.stat
e.mn.us

Office of the Attorney
General-RUD

1400 BRM Tower
445 Minnesota St
St. Paul,
MN
551012130

Electronic Service

Yes

OFF_SL_17-777_M-17-777

John

Farrell

jfarrell@ilsr.org

Institute for Local Self-
Reliance

1313 5th St SE #303

Minneapolis,
MN
55414

Electronic Service

No

OFF_SL_17-777_M-17-777

Sharon

Ferguson

sharon.ferguson@state.mn
.us

Department of Commerce

85 7th Place E Ste 280

Saint Paul,
MN
551012198

Electronic Service

No

OFF_SL_17-777_M-17-777

Edward

Garvey

edward.garvey@AESLcons
ulting.com

AESL Consulting

32 Lawton St

Saint Paul,
MN
55102-2617

Electronic Service

No

OFF_SL_17-777_M-17-777

Janet

Gonzalez

Janet.gonzalez@state.mn.
us

Public Utilities Commission

Suite 350
121 7th Place East
St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Kimberly

Hellwig

kimberly.hellwig@stoel.co
m

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Michael

Hoppe

il23@mtn.org

Local Union 23, I.B.E.W.

932 Payne Avenue

St. Paul,
MN
55130

Electronic Service

No

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Julia

Jazynka

jjazynka@energyfreedomc
oalition.com

Energy Freedom Coalition
of America

101 Constitution Ave NW
Ste 525 East

Washington,
DC
20001

Electronic Service

No

OFF_SL_17-777_M-17-777

Alan

Jenkins

aj@jenkinsatlaw.com

Jenkins at Law

2265 Roswell Road
Suite 100
Marietta,

GA
30062

Electronic Service

No

OFF_SL_17-777_M-17-777

Linda

Jensen

linda.s.jensen@ag.state.m
n.us

Office of the Attorney
General-DOC

1800 BRM Tower 445
Minnesota Street

St. Paul,
MN
551012134

Electronic Service

No

OFF_SL_17-777_M-17-777

Richard

Johnson

Rick.Johnson@lawmoss.co
m

Moss & Barnett

150 S. 5th Street
Suite 1200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Sarah

Johnson Phillips

sarah.phillips@stoel.com

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Mark J.

Kaufman

mkaufman@ibewlocal949.0
g

IBEW Local Union 949

12908 Nicollet Avenue
South

Burnsville,
MN
55337

Electronic Service

No

OFF_SL_17-777_M-17-777

Thomas

Koehler

TGK@IBEW160.0rg

Local Union #160, IBEW

2909 Anthony Ln

St Anthony Village,
MN
55418-3238

Electronic Service

No

OFF_SL_17-777_M-17-777

Michael

Krikava

mkrikava@briggs.com

Briggs And Morgan, P.A.

2200 IDS Center
80 S 8th St
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Douglas

Larson

dlarson@dakotaelectric.co
m

Dakota Electric Association

4300 220th St W

Farmington,
MN
55024

Electronic Service

No

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Peder

Larson

plarson@larkinhoffman.co
m

Larkin Hoffman Daly &
Lindgren, Ltd.

8300 Norman Center Drive
Suite 1000
Bloomington,

MN
55437

Electronic Service

No

OFF_SL_17-777_M-17-777

Paula

Maccabee

Pmaccabee@justchangela
w.com

Just Change Law Offices

1961 Selby Ave

Saint Paul,
MN
55104

Electronic Service

No

OFF_SL_17-777_M-17-777

Peter

Madsen

peter.madsen@ag.state.m
n.us

Office of the Attorney
General-DOC

Bremer Tower, Suite 1800
445 Minnesota Street
St. Paul,
Minnesota
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Kavita

Maini

kmaini@wi.rr.com

KM Energy Consulting LLC

961 N Lost Woods Rd

Oconomowoc,
wi
53066

Electronic Service

No

OFF_SL_17-777_M-17-777

Pam

Marshall

pam@energycents.org

Energy CENTS Coalition

823 7th StE

St. Paul,
MN
55106

Electronic Service

No

OFF_SL_17-777_M-17-777

Erica

McConnell

mcconnell@smwlaw.com

Shute, Mihaly &
Weinberger LLP

396 Hayes St

San Francisco,
California
94102-4421

Electronic Service

No

OFF_SL_17-777_M-17-777

Joseph

Meyer

joseph.meyer@ag.state.mn
.us

Office of the Attorney
General-RUD

Bremer Tower, Suite 1400
445 Minnesota Street
St Paul,
MN
55101-2131

Electronic Service

No

OFF_SL_17-777_M-17-777

David

Moeller

dmoeller@allete.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022093

Electronic Service

No

OFF_SL_17-777_M-17-777

Andrew

Moratzka

andrew.moratzka@stoel.co
m

Stoel Rives LLP

33 South Sixth St Ste 4200

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

David

Niles

david.niles@avantenergy.c
om

Minnesota Municipal Power
Agency

220 South Sixth Street
Suite 1300
Minneapolis,
Minnesota
55402

Electronic Service

No

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Carol A.

Overland

overland@legalectric.org

Legalectric - Overland Law
Office

1110 West Avenue

Red Wing,
MN
55066

Electronic Service

No

OFF_SL_17-777_M-17-777

Jeff

Oxley

jeff.oxley@state.mn.us

Office of Administrative
Hearings

600 North Robert Street

St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Kevin

Reuther

kreuther@mncenter.org

MN Center for
Environmental Advocacy

26 E Exchange St, Ste 206

St. Paul,
MN
551011667

Electronic Service

No

OFF_SL_17-777_M-17-777

Stephanie

Safdi

safdi@smwlaw.com

Shute, Mihaly &
Weinberger LLP

396 Hayes Street

San Francisco,
CA
94102

Electronic Service

No

OFF_SL_17-777_M-17-777

Richard

Savelkoul

rsavelkoul@martinsquires.c
om

Martin & Squires, P.A.

332 Minnesota Street Ste
W2750

St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Inga

Schuchard

ischuchard@Iarkinhoffman.
com

Larkin Hoffman

8300 Norman Center Drive
Suite 1000
Minneapolis,

MN
55437

Electronic Service

No

OFF_SL_17-777_M-17-777

Zeviel

Simpser

zsimpser@briggs.com

Briggs and Morgan PA

2200 IDS Center80 South
Eighth Street

Minneapolis,
MN
554022157

Electronic Service

No

OFF_SL_17-777_M-17-777

Ken

Smith

ken.smith@districtenergy.c
om

District Energy St. Paul Inc.

76 W Kellogg Blvd

St. Paul,
MN
55102

Electronic Service

No

OFF_SL_17-777_M-17-777

Byron E.

Starns

byron.starns@stinson.com

Stinson Leonard Street LLP

50 S 6th St Ste 2600

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

James M.

Strommen

jstrommen@kennedy-
graven.com

Kennedy & Graven,
Chartered

470 U.S. Bank Plaza
200 South Sixth Street|
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Eric

Swanson

eswanson@winthrop.com

Winthrop & Weinstine

225 S 6th St Ste 3500
Capella Tower
Minneapolis,
MN
554024629

Electronic Service

No

OFF_SL_17-777_M-17-777

Lisa

Veith

lisa.veith@ci.stpaul.mn.us

City of St. Paul

400 City Hall and
Courthouse
15 West Kellogg Blvd.
St. Paul,
MN
55102

Electronic Service

No

OFF_SL_17-777_M-17-777

Joseph

Windler

jwindler@winthrop.com

Winthrop & Weinstine

225 South Sixth Street,
Suite 3500

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777

Cam

Winton

cwinton@mnchamber.com

Minnesota Chamber of
Commerce

400 Robert Street North
Suite 1500
St. Paul,
Minnesota
55101

Electronic Service

No

OFF_SL_17-777_M-17-777

Daniel P

Wolf

dan.wolf@state.mn.us

Public Utilities Commission

121 7th Place East
Suite 350
St. Paul,
MN
551012147

Electronic Service

Yes

OFF_SL_17-777_M-17-777

Patrick

Zomer

Patrick.Zomer@lawmoss.c
om

Moss & Barnett a
Professional Association

150 S. 5th Street, #1200

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-777_M-17-777




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

David

Aafedt

daafedt@winthrop.com

Winthrop & Weinstine, P.A.

Suite 3500, 225 South
Sixth Street

Minneapolis,
MN
554024629

Electronic Service

No

OFF_SL_17-776_M-17-776

Christopher

Anderson

canderson@allete.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022191

Electronic Service

No

OFF_SL_17-776_M-17-776

Alison C

Archer

aarcher@misoenergy.org

MISO

2985 Ames Crossing Rd

Eagan,
MN
55121

Electronic Service

No

OFF_SL_17-776_M-17-776

Ryan

Barlow

Ryan.Barlow@ag.state.mn.
us

Office of the Attorney
General-RUD

445 Minnesota Street
Bremer Tower, Suite 1
St. Paul,
Minnesota
55101

Electronic Service
100

No

OFF_SL_17-776_M-17-776

James J.

Bertrand

james.bertrand@stinson.co
m

Stinson Leonard Street LLP

50 S 6th St Ste 2600

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

William A.

Blazar

bblazar@mnchamber.com

Minnesota Chamber Of
Commerce

Suite 1500
400 Robert Street Norf]
St. Paul,
MN
55101

Electronic Service
h

No

OFF_SL_17-776_M-17-776

James

Canaday

james.canaday@ag.state.
mn.us

Office of the Attorney
General-RUD

Suite 1400
445 Minnesota St.
St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Jeanne

Cochran

Jeanne.Cochran@state.mn
.us

Office of Administrative
Hearings

P.O. Box 64620

St. Paul,
MN
55164-0620

Electronic Service

No

OFF_SL_17-776_M-17-776

John

Coffman

john@johncoffman.net

AARP

871 Tuxedo Blvd.

St, Louis,
MO
63119-2044

Electronic Service

No

OFF_SL_17-776_M-17-776

Generic Notice

Commerce Attorneys

commerce.attorneys@ag.st
ate.mn.us

Office of the Attorney
General-DOC

445 Minnesota Street Suite
1800

St. Paul,
MN
55101

Electronic Service

Yes

OFF_SL_17-776_M-17-776




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Corey

Conover

corey.conover@minneapoli
smn.gov

Minneapolis City Attorney

350 S. Fifth Street
City Hall, Room 210
Minneapolis,
MN
554022453

Electronic Service

No

OFF_SL_17-776_M-17-776

Carl

Cronin

Regulatory.records@xcele
nergy.com

Xcel Energy

414 Nicollet Mall FL 7

Minneapolis,
MN
554011993

Electronic Service

No

OFF_SL_17-776_M-17-776

Joseph

Dammel

joseph.dammel@ag.state.
mn.us

Office of the Attorney
General-RUD

Bremer Tower, Suite 1400
445 Minnesota Street
St. Paul,
MN
55101-2131

Electronic Service

No

OFF_SL_17-776_M-17-776

lan

Dobson

residential.utilities@ag.stat
e.mn.us

Office of the Attorney
General-RUD

1400 BRM Tower
445 Minnesota St
St. Paul,
MN
551012130

Electronic Service

Yes

OFF_SL_17-776_M-17-776

John

Farrell

jfarrell@ilsr.org

Institute for Local Self-
Reliance

1313 5th St SE #303

Minneapolis,
MN
55414

Electronic Service

No

OFF_SL_17-776_M-17-776

Sharon

Ferguson

sharon.ferguson@state.mn
.us

Department of Commerce

85 7th Place E Ste 280

Saint Paul,
MN
551012198

Electronic Service

No

OFF_SL_17-776_M-17-776

Edward

Garvey

edward.garvey@AESLcons
ulting.com

AESL Consulting

32 Lawton St

Saint Paul,
MN
55102-2617

Electronic Service

No

OFF_SL_17-776_M-17-776

Janet

Gonzalez

Janet.gonzalez@state.mn.
us

Public Utilities Commission

Suite 350
121 7th Place East
St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Kimberly

Hellwig

kimberly.hellwig@stoel.co
m

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Michael

Hoppe

il23@mtn.org

Local Union 23, I.B.E.W.

932 Payne Avenue

St. Paul,
MN
55130

Electronic Service

No

OFF_SL_17-776_M-17-776




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Julia

Jazynka

jjazynka@energyfreedomc
oalition.com

Energy Freedom Coalition
of America

101 Constitution Ave NW
Ste 525 East

Washington,
DC
20001

Electronic Service

No

OFF_SL_17-776_M-17-776

Alan

Jenkins

aj@jenkinsatlaw.com

Jenkins at Law

2265 Roswell Road
Suite 100
Marietta,

GA
30062

Electronic Service

No

OFF_SL_17-776_M-17-776

Linda

Jensen

linda.s.jensen@ag.state.m
n.us

Office of the Attorney
General-DOC

1800 BRM Tower 445
Minnesota Street

St. Paul,
MN
551012134

Electronic Service

No

OFF_SL_17-776_M-17-776

Richard

Johnson

Rick.Johnson@lawmoss.co
m

Moss & Barnett

150 S. 5th Street
Suite 1200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Sarah

Johnson Phillips

sarah.phillips@stoel.com

Stoel Rives LLP

33 South Sixth Street
Suite 4200
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Mark J.

Kaufman

mkaufman@ibewlocal949.0
g

IBEW Local Union 949

12908 Nicollet Avenue
South

Burnsville,
MN
55337

Electronic Service

No

OFF_SL_17-776_M-17-776

Thomas

Koehler

TGK@IBEW160.0rg

Local Union #160, IBEW

2909 Anthony Ln

St Anthony Village,
MN
55418-3238

Electronic Service

No

OFF_SL_17-776_M-17-776

Michael

Krikava

mkrikava@briggs.com

Briggs And Morgan, P.A.

2200 IDS Center
80 S 8th St
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Douglas

Larson

dlarson@dakotaelectric.co
m

Dakota Electric Association

4300 220th St W

Farmington,
MN
55024

Electronic Service

No

OFF_SL_17-776_M-17-776




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Peder

Larson

plarson@larkinhoffman.co
m

Larkin Hoffman Daly &
Lindgren, Ltd.

8300 Norman Center Drive
Suite 1000
Bloomington,

MN
55437

Electronic Service

No

OFF_SL_17-776_M-17-776

Paula

Maccabee

Pmaccabee@justchangela
w.com

Just Change Law Offices

1961 Selby Ave

Saint Paul,
MN
55104

Electronic Service

No

OFF_SL_17-776_M-17-776

Peter

Madsen

peter.madsen@ag.state.m
n.us

Office of the Attorney
General-DOC

Bremer Tower, Suite 1800
445 Minnesota Street
St. Paul,
Minnesota
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Kavita

Maini

kmaini@wi.rr.com

KM Energy Consulting LLC

961 N Lost Woods Rd

Oconomowoc,
wi
53066

Electronic Service

No

OFF_SL_17-776_M-17-776

Pam

Marshall

pam@energycents.org

Energy CENTS Coalition

823 7th StE

St. Paul,
MN
55106

Electronic Service

No

OFF_SL_17-776_M-17-776

Joseph

Meyer

joseph.meyer@ag.state.mn
.us

Office of the Attorney
General-RUD

Bremer Tower, Suite 1400
445 Minnesota Street
St Paul,
MN
55101-2131

Electronic Service

No

OFF_SL_17-776_M-17-776

David

Moeller

dmoeller@allete.com

Minnesota Power

30 W Superior St

Duluth,
MN
558022093

Electronic Service

No

OFF_SL_17-776_M-17-776

Andrew

Moratzka

andrew.moratzka@stoel.co
m

Stoel Rives LLP

33 South Sixth St Ste 4200

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

David

Niles

david.niles@avantenergy.c
om

Minnesota Municipal Power
Agency

220 South Sixth Street
Suite 1300
Minneapolis,
Minnesota
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Carol A.

Overland

overland@legalectric.org

Legalectric - Overland Law
Office

1110 West Avenue

Red Wing,
MN
55066

Electronic Service

No

OFF_SL_17-776_M-17-776




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Jeff

Oxley

jeff.oxley@state.mn.us

Office of Administrative
Hearings

600 North Robert Street

St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Kevin

Reuther

kreuther@mncenter.org

MN Center for
Environmental Advocacy

26 E Exchange St, Ste 206

St. Paul,
MN
551011667

Electronic Service

No

OFF_SL_17-776_M-17-776

Richard

Savelkoul

rsavelkoul@martinsquires.c
om

Martin & Squires, P.A.

332 Minnesota Street Ste
W2750

St. Paul,
MN
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Inga

Schuchard

ischuchard@larkinhoffman.
com

Larkin Hoffman

8300 Norman Center Drive
Suite 1000
Minneapolis,

MN
55437

Electronic Service

No

OFF_SL_17-776_M-17-776

Zeviel

Simpser

zsimpser@briggs.com

Briggs and Morgan PA

2200 IDS Center80 South
Eighth Street

Minneapolis,
MN
554022157

Electronic Service

No

OFF_SL_17-776_M-17-776

Ken

Smith

ken.smith@districtenergy.c
om

District Energy St. Paul Inc.

76 W Kellogg Blvd

St. Paul,
MN
55102

Electronic Service

No

OFF_SL_17-776_M-17-776

Byron E.

Starns

byron.starns@stinson.com

Stinson Leonard Street LLP

50 S 6th St Ste 2600

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

James M.

Strommen

jstrommen@kennedy-
graven.com

Kennedy & Graven,
Chartered

470 U.S. Bank Plaza
200 South Sixth Street|
Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Eric

Swanson

eswanson@winthrop.com

Winthrop & Weinstine

225 S 6th St Ste 3500
Capella Tower
Minneapolis,
MN
554024629

Electronic Service

No

OFF_SL_17-776_M-17-776




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

Lisa

Veith

lisa.veith@ci.stpaul.mn.us

City of St. Paul

400 City Hall and
Courthouse
15 West Kellogg Blvd.
St. Paul,
MN
55102

Electronic Service

No

OFF_SL_17-776_M-17-776

Joseph

Windler

jwindler@winthrop.com

Winthrop & Weinstine

225 South Sixth Street,
Suite 3500

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776

Cam

Winton

cwinton@mnchamber.com

Minnesota Chamber of
Commerce

400 Robert Street North
Suite 1500
St. Paul,
Minnesota
55101

Electronic Service

No

OFF_SL_17-776_M-17-776

Daniel P

Wolf

dan.wolf@state.mn.us

Public Utilities Commission

121 7th Place East
Suite 350
St. Paul,
MN
551012147

Electronic Service

Yes

OFF_SL_17-776_M-17-776

Patrick

Zomer

Patrick.Zomer@lawmoss.c
om

Moss & Barnett a
Professional Association

150 S. 5th Street, #1200

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_17-776_M-17-776




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Michael Allen michael.allen@allenergysol | All Energy Solar 721 W 26th st Suite 211 Electronic Service No OFF_SL_15-962_Official
ar.com Service List
Minneapolis,
Minnesota
55405
David Amster Olzweski david@mysunshare.com SunShare, LLC 1774 Platte St Electronic Service No OFF_SL_15-962_Official
Service List
Denver,
CcO
80202
Christopher Anderson canderson@allete.com Minnesota Power 30 W Superior St Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
558022191
Ellen Anderson ellena@umn.edu 325 Learning and 1954 Buford Ave Electronic Service No OFF_SL_15-962_Official
Environmental Sciences Service List
Saint Paul,
MN
55108
Alison C Archer aarcher@misoenergy.org |MISO 2985 Ames Crossing Rd Electronic Service No OFF_SL_15-962_Official
Service List
Eagan,
MN
55121
Donna Attanasio dattanasio@law.gwu.edu | George Washington 2000 H Street NW Electronic Service No OFF_SL_15-962_Official
University Service List
Washington,
DC
20052
John Bailey bailey@ilsr.org Institute For Local Self- 1313 5th St SE Ste 303 Electronic Service No OFF_SL_15-962_Official
Reliance Service List
Minneapolis,
MN
55414
Kenneth Baker Ken.Baker@walmart.com |Wal-Mart Stores, Inc. 2001 SE 10th St. Electronic Service No OFF_SL_15-962_Official
Service List
Bentonville,
AR
72716-5530
Sara Baldwin Auck sarab@irecusa.org Interstate Renewable PO Box 1156 Electronic Service No OFF_SL_15-962_Official
Energy Council, Inc. Service List
Latham,
NY
12110
Gall Baranko gail.baranko@xcelenergy.c |Xcel Energy 414 Nicollet Mall7th Floor | Electronic Service No OFF_SL_15-962_Official

om

Minneapolis,
MN
55401

Service List




First Name

Last Name

Email

Company Name

Address

Delivery Method

View Trade Secret

Service List Name

James J.

Bertrand

james.bertrand@stinson.co
m

Stinson Leonard Street LLP

50 S 6th St Ste 2600

Minneapolis,
MN
55402

Electronic Service

No

OFF_SL_15-962_Official
Service List

Derek

Bertsch

derek.bertsch@mrenergy.c
om

Missouri River Energy
Services

3724 West Avera Drive
PO Box 88920
Sioux Falls,

SD
57109-8920

Electronic Service

No

OFF_SL_15-962_Official
Service List

William

Black

bblack@mmua.org

MMUA

Suite 400
3025 Harbor Lane Nor
Plymouth,
MN
554475142

Electronic Service
h

No

OFF_SL_15-962_Official
Service List

William A.

Blazar

bblazar@mnchamber.com

Minnesota Chamber Of
Commerce

Suite 1500
400 Robert Street Nor]
St. Paul,
MN
55101

Electronic Service
h

No

OFF_SL_15-962_Official
Service List

Kenneth

Bradley

kbradley1965@gmail.com

2837 Emerson Ave S Apt
CW112

Minneapolis,
MN
55408

Electronic Service

No

OFF_SL_15-962_Official
Service List

Jon

Brekke

jorekke@grenergy.com

Great River Energy

12300 EIm Creek
Boulevard

Maple Grove,
MN
553694718

Electronic Service

No

OFF_SL_15-962_Official
Service List

Sydney R.

Briggs

sbriggs@swce.coop

Steele-Waseca
Cooperative Electric

2411 W. Bridge St
PO Box 485
Owatonna,
MN
55060-0485

Electronic Service

No

OFF_SL_15-962_Official
Service List

Mark B.

Bring

mbring@otpco.com

Otter Tail Power Company

215 South Cascade Street
PO Box 496
Fergus Falls,
MN
565380496

Electronic Service

No

OFF_SL_15-962_Official
Service List

Tony

Brunello

BADEMAIL-
tbrunello@greentechleader
ship.org

Greentech Leadership
Group

426 17th St Ste 700

Oakland,
CA
94612-2850

Paper Service

No

OFF_SL_15-962_Official
Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Christina Brusven cbrusven@fredlaw.com Fredrikson Byron 200 S 6th St Ste 4000 Electronic Service No OFF_SL_15-962_Official
Service List
Minneapolis,
MN
554021425
Michael J. Bull mbull@mncee.org Center for Energy and 212 Third Ave N Ste 560 Electronic Service No OFF_SL_15-962_Official
Environment Service List
Minneapolis,
MN
55401
Jessica Burdette jessica.burdette@state.mn. | Department of Commerce |85 7th Place East Electronic Service No OFF_SL_15-962_Official
us Suite 500 Service List
St. Paul,
MN
55101
Jason Burwen j-burwen@energystorage.o |Energy Storage 1155 15th St NW, Ste 500 |Electronic Service No OFF_SL_15-962_Official
rg Association Service List
Washington,
DC
20005
Douglas M. Carnival dmc@mcgrannshea.com McGrann Shea Carnival N/A Electronic Service No OFF_SL_15-962_Official
Straughn & Lamb Service List
Ray Choquette rchoquette@agp.com Ag Processing Inc. 12700 West Dodge Road | Electronic Service No OFF_SL_15-962_Official
PO Box 2047 Service List
Omabha,
NE
68103-2047
Kenneth A. Colburn kcolburn@symbioticstrategi | Symbiotic Strategies, LLC |26 Winton Road Electronic Service No OFF_SL_15-962_Official
es.com Service List
Meredith,
NH
32535413
Generic Notice Commerce Attorneys commerce.attorneys@ag.st | Office of the Attorney 445 Minnesota Street Suite | Electronic Service Yes OFF_SL_15-962_Official
ate.mn.us General-DOC 1800 Service List
St. Paul,
MN
55101
George Crocker gwillc@nawo.org North American Water PO Box 174 Electronic Service No OFF_SL_15-962_Official
Office Service List
Lake Elmo,
MN
55042
Carl Cronin Regulatory.records@xcele |Xcel Energy 414 Nicollet Mall FL 7 Electronic Service No OFF_SL_15-962_Official

nergy.com

Minneapolis,
MN
554011993

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Arthur Crowell Crowell.arthur@yahoo.com |A Work of Art Solar 14333 Orchard Rd. Electronic Service No OFF_SL_15-962_Official
Service List
Minnetonka,
MN
55345
Leigh Currie Icurrie@mncenter.org Minnesota Center for 26 E. Exchange St., Suite | Electronic Service No OFF_SL_15-962_Official
Environmental Advocacy 206 Service List
St. Paul,
Minnesota
55101
Stacy Dahl sdahl@minnkota.com Minnkota Power 1822 Mill Road Electronic Service No OFF_SL_15-962_Official
Cooperative, Inc. PO Box 13200 Service List
Grand Forks,
ND
58208-3200
David Dahlberg davedahlberg@nweco.com | Northwestern Wisconsin P.O. Box 9 Electronic Service No OFF_SL_15-962_Official
Electric Company 104 South Pine Street Service List
Grantsburg,
Wi
548400009
James Denniston james.r.denniston@xcelen | Xcel Energy Services, Inc. [414 Nicollet Mall, Fifth Electronic Service No OFF_SL_15-962_Official
ergy.com Floor Service List
Minneapolis,
MN
55401
Curt Dieren curt.dieren@dgr.com L&O Power Cooperative 1302 S Union St Electronic Service No OFF_SL_15-962_Official
Service List
Rock Rapids,
1A
51246
lan Dobson residential.utilities@ag.stat | Office of the Attorney 1400 BRM Tower Electronic Service Yes OFF_SL_15-962_Official
e.mn.us General-RUD 445 Minnesota St Service List
St. Paul,
MN
551012130
Brian Draxten bhdraxten@otpco.com Otter Tail Power Company |P.O. Box 496 Electronic Service No OFF_SL_15-962_Official
215 South Cascade Stfeet Service List
Fergus Falls,
MN
565380498
Kristen Eide Tollefson healingsystems69@gmail.c [R-CURE 28477 N Lake Ave Electronic Service No OFF_SL_15-962_Official

om

Frontenac,
MN
55026-1044

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Bob Eleff bob.eleff@house.mn Regulated Industries Cmte |100 Rev Dr Martin Luther [ Electronic Service No OFF_SL_15-962_Official
King Jr Bivd Service List
Room 600
St. Paul,
MN
55155
Betsy Engelking betsy@geronimoenergy.co |Geronimo Energy 7650 Edinborough Way Electronic Service No OFF_SL_15-962_Official
m Suite 725 Service List
Edina,
MN
55435
Oncu Er oncu.er@avantenergy.com |Avant Energy, Agent for 220 S. Sixth St. Ste. 1300 |Electronic Service No OFF_SL_15-962_Official
MMPA Service List
Minneapolis,
MN
55402
James C. Erickson jericksonkbc@gmail.com Kelly Bay Consulting 17 Quechee St Electronic Service No OFF_SL_15-962_Official
Service List
Superior,
Wi
54880-4421
John Farrell jfarrell@ilsr.org Institute for Local Self- 1313 5th St SE #303 Electronic Service No OFF_SL_15-962_Official
Reliance Service List
Minneapolis,
MN
55414
Sharon Ferguson sharon.ferguson@state.mn | Department of Commerce |85 7th Place E Ste 280 Electronic Service No OFF_SL_15-962_Official
.us Service List
Saint Paul,
MN
551012198
John Fernandes john.fernandes@res- RES 11101 W. 120th Ave Electronic Service No OFF_SL_15-962_Official
americas.com Suite 400 Service List
Broomfield,
CcoO
80021
Nathan Franzen nathan@geronimoenergy.c |Geronimo Energy 7650 Edinborough Way Electronic Service No OFF_SL_15-962_Official
om Suite 725 Service List
Edina,
MN
55435
Amy Fredregill Amy.S.Fredregill@xcelener | Xcel Energy 414 Nicollet Mall Electronic Service No OFF_SL_15-962_Official

gy.com

Minneapolis,
MN
55401

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
John Fuller john.fuller@senate.mn MN Senate 75 Rev Dr Martin Luther Electronic Service No OFF_SL_15-962_Official
King Jr Bivd Service List
Room G-17
St. Paul,
MN
55155
Hal Galvin halgalvin@comcast.net Provectus Energy 1936 Kenwood Parkway Electronic Service No OFF_SL_15-962_Official
Development lic Service List
Minneapolis,
MN
55405
Edward Garvey garveyed@aol.com Residence 32 Lawton St Electronic Service No OFF_SL_15-962_Official
Service List
Saint Paul,
MN
55102
Bruce Gerhardson bgerhardson@otpco.com | Otter Tail Power Company |PO Box 496 Electronic Service No OFF_SL_15-962_Official
215 S Cascade St Service List
Fergus Falls,
MN
565380496
Allen Gleckner gleckner@fresh-energy.org | Fresh Energy 408 St. Peter Street Electronic Service No OFF_SL_15-962_Official
Ste 220 Service List
Saint Paul,
Minnesota
55102
Bryan Gower bgower@apx.com APX, Inc. N/A Electronic Service No OFF_SL_15-962_Official
Service List
Timothy Gulden info@winonarenewableene |Winona Renewable 1449 Ridgewood Dr Electronic Service No OFF_SL_15-962_Official
rgy.com Energy, LLC Service List
Winona,
MN
55987
Tony Hainault anthony.hainault@co.henn [Hennepin County DES 701 4th Ave S Ste 700 Electronic Service No OFF_SL_15-962_Official
epin.mn.us Service List
Minneapolis,
MN
55415-1842
Todd Headlee theadlee@dvigridsolutions. |Dominion Voltage, Inc. 701 E. Cary Street Electronic Service No OFF_SL_15-962_Official
com Service List
Richmond,
VA
23219
Duane Hebert duane.hebert@novelenerg [Novel Energy Solutions 1628 2nd Ave SE Electronic Service No OFF_SL_15-962_Official

y.biz

Rochester,
MN
55904

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Kimberly Hellwig kimberly.hellwig@stoel.co |Stoel Rives LLP 33 South Sixth Street Electronic Service No OFF_SL_15-962_Official
m Suite 4200 Service List
Minneapolis,
MN
55402
John Helmers helmers.john@co.olmsted. |Olmsted County Waste to  |2122 Campus Drive SE Electronic Service No OFF_SL_15-962_Official
mn.us Energy Service List
Rochester,
MN
55904-4744
Jared Hendricks hendricksj@owatonnautiliti | Owatonna Public Utilities PO Box 800 Electronic Service No OFF_SL_15-962_Official
es.com 208 S Walnut Ave Service List
Owatonna,
MN
55060-2940
Annete Henkel mui@mnutilityinvestors.org | Minnesota Utility Investors |413 Wacouta Street Electronic Service No OFF_SL_15-962_Official
#230 Service List
St.Paul,
MN
55101
Shane Henriksen shane.henriksen@enbridge | Enbridge Energy Company, [ 1409 Hammond Ave FL 2 |Electronic Service No OFF_SL_15-962_Official
.com Inc. Service List
Superior,
Wi
54880
Michael Hoppe iIl23@mtn.org Local Union 23, I.B.E.W. 932 Payne Avenue Electronic Service No OFF_SL_15-962_Official
Service List
St. Paul,
MN
55130
Jim Horan Jim@MREA.org Minnesota Rural Electric 11640 73rd Ave N Electronic Service No OFF_SL_15-962_Official
Association Service List
Maple Grove,
MN
55369
Lori Hoyum Ihoyum@mnpower.com Minnesota Power 30 West Superior Street Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
55802
Jan Hubbard jan.hubbard@comcast.net 7730 Mississippi Lane Electronic Service No OFF_SL_15-962_Official
Service List
Brooklyn Park,
MN
55444
Casey Jacobson cjacobson@bepc.com Basin Electric Power 1717 East Interstate Electronic Service No OFF_SL_15-962_Official

Cooperative

Avenue

Bismarck,
ND
58501

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
John S. Jaffray jjaffray @jjrpower.com JJIR Power 350 Highway 7 Suite 236 | Electronic Service No OFF_SL_15-962_Official
Service List
Excelsior,
MN
55331
Alan Jenkins aj@jenkinsatlaw.com Jenkins at Law 2265 Roswell Road Electronic Service No OFF_SL_15-962_Official
Suite 100 Service List
Marietta,
GA
30062
Richard Johnson Rick.Johnson@lawmoss.co |Moss & Barnett 150 S. 5th Street Electronic Service No OFF_SL_15-962_Official
m Suite 1200 Service List
Minneapolis,
MN
55402
Nate Jones njones@hcpd.com Heartland Consumers PO Box 248 Electronic Service No OFF_SL_15-962_Official
Power Service List
Madison,
SD
57042
Michael Kampmeyer mkampmeyer@a-e- AEG Group, LLC 260 Salem Church Road Electronic Service No OFF_SL_15-962_Official
group.com Service List
Sunfish Lake,
Minnesota
55118
Mark J. Kaufman mkaufman@ibewlocal949.0 | IBEW Local Union 949 12908 Nicollet Avenue Electronic Service No OFF_SL_15-962_Official
rg South Service List
Burnsville,
MN
55337
John Kearney jmkearney@MnSEIA.org MnSEIA 2512 33rd Ave S Electronic Service No OFF_SL_15-962_Official
Service List
Minneapolis,
MN
55406
Jennifer Kefer jennifer@dgardiner.com Alliance for Industrial David Gardiner & Electronic Service No OFF_SL_15-962_Official
Efficiency Associates, LLC Service List
2609 11th StN
Arlington,
VA
22201-2825
Julie Ketchum N/A Waste Management 20520 Keokuk Ave Ste 200 |Paper Service No OFF_SL_15-962_Official

Lakeville,
MN
55044

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Madeleine Klein mklein@socoreenergy.com [SoCore Energy 225 W Hubbard Street Electronic Service No OFF_SL_15-962_Official
Suite 200 Service List
Chicago,
IL
60654
Brad Klein bklein@elpc.org Environmental Law & 35 E. Wacker Drive, Suite |Electronic Service No OFF_SL_15-962_Official
Policy Center 1600 Service List
Suite 1600
Chicago,
IL
60601
Thomas Koehler TGK@IBEW160.0rg Local Union #160, IBEW 2909 Anthony Ln Electronic Service No OFF_SL_15-962_Official
Service List
St Anthony Village,
MN
55418-3238
Brian Krambeer bkrambeer@tec.coop Tri-County Electric PO Box 626 Electronic Service No OFF_SL_15-962_Official
Cooperative 31110 Cooperative Wgy Service List
Rushford,
MN
55971
Jon Kramer sundialjon@gmail.com Sundial Solar 3209 W 76th St Electronic Service No OFF_SL_15-962_Official
Service List
Edina,
MN
55435
Michael Krause michaelkrause61@yahoo.c |Kandiyo Consulting, LLC 433 S 7th Street Electronic Service No OFF_SL_15-962_Official
om Suite 2025 Service List
Minneapolis,
Minnesota
55415
Michael Krikava mkrikava@briggs.com Briggs And Morgan, P.A. 2200 IDS Center Electronic Service No OFF_SL_15-962_Official
80 S 8th St Service List
Minneapolis,
MN
55402
Matthew Lacey Mlacey@grenergy.com Great River Energy 12300 Elm Creek Electronic Service No OFF_SL_15-962_Official
Boulevard Service List
Maple Grove,
MN
553694718
Douglas Larson dlarson@dakotaelectric.co |Dakota Electric Association |4300 220th St W Electronic Service No OFF_SL_15-962_Official

m

Farmington,
MN
55024

Service List




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Joel Larson jlarson@minnkota.com Minnkota Power 1822 Mill Road Electronic Service No OFF_SL_15-962_Official
Cooperative, Inc. Service List
Grand Forks,
ND
58203
James D. Larson james.larson@avantenergy | Avant Energy Services 220 S 6th St Ste 1300 Electronic Service No OFF_SL_15-962_Official
.com Service List
Minneapolis,
MN
55402
Dean Leischow dean@sunrisenrg.com Sunrise Energy Ventures | 315 Manitoba Ave Electronic Service No OFF_SL_15-962_Official
Service List
Wayzata,
MN
55391
Susan Ludwig sludwig@mnpower.com Minnesota Power 30 West Superior Street Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
55802
Kavita Maini kmaini@wi.rr.com KM Energy Consulting LLC |961 N Lost Woods Rd Electronic Service No OFF_SL_15-962_Official
Service List
Oconomowoc,
Wi
53066
Pam Marshall pam@energycents.org Energy CENTS Coalition 823 7th StE Electronic Service No OFF_SL_15-962_Official
Service List
St. Paul,
MN
55106
Samuel Mason smason@beltramielectric.c |Beltrami Electric 4111 Technology Dr. NW | Electronic Service No OFF_SL_15-962_Official
om Cooperative, Inc. PO Box 488 Service List
Bemidiji,
MN
56619-0488
Erica McConnell mcconnell@smwlaw.com | Shute, Mihaly & 396 Hayes St Electronic Service No OFF_SL_15-962_Official
Weinberger LLP Service List
San Francisco,
California
94102-4421
Dave McNary David.McNary@hennepin.u | Hennepin County DES 701 Fourth Ave S Ste 700 |Electronic Service No OFF_SL_15-962_Official
S Service List
Minneapolis,
MN
55415-1842
John McWilliams jmm@dairynet.com Dairyland Power 3200 East Ave SPO Box Electronic Service No OFF_SL_15-962_Official

Cooperative

817

La Crosse,
wi
54601-7227

Service List

10




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Thomas Melone Thomas.Melone@AllcoUS. |Minnesota Go Solar LLC 222 South 9th Street Electronic Service No OFF_SL_15-962_Official
com Suite 1600 Service List
Minneapolis,
Minnesota
55120
David Moeller dmoeller@allete.com Minnesota Power 30 W Superior St Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
558022093
Dalene Monsebroten dalene@mncable.net Northern Municipal Power |123 2nd St W Electronic Service No OFF_SL_15-962_Official
Agency Service List
Thief River Falls,
MN
56701
Andrew Moratzka andrew.moratzka@stoel.co |Stoel Rives LLP 33 South Sixth St Ste 4200 |Electronic Service No OFF_SL_15-962_Official
m Service List
Minneapolis,
MN
55402
Martin Morud mmorud@trunorthsolar.co |Tru North Solar 5115 45th Ave S Electronic Service No OFF_SL_15-962_Official
m Service List
Minneapolis,
MN
55417
Michael Murray mmurray@missiondata.org | Mission:Data Coalition 1020 16th St Ste 20 Electronic Service No OFF_SL_15-962_Official
Service List
Sacramento,
CA
95814
Carl Nelson cnelson@mncee.org Center for Energy and 212 3rd Ave N Ste 560 Electronic Service No OFF_SL_15-962_Official
Environment Service List
Minneapolis,
MN
55401
Ben Nelson benn@cmpasgroup.org CMMPA 459 South Grove Street Electronic Service No OFF_SL_15-962_Official
Service List
Blue Earth,
MN
56013
Dale Niezwaag dniezwaag@bepc.com Basin Electric Power 1717 East Interstate Electronic Service No OFF_SL_15-962_Official
Cooperative Avenue Service List
Bismarck,
ND
58503
David Niles david.niles@avantenergy.c |Minnesota Municipal Power | 220 South Sixth Street Electronic Service No OFF_SL_15-962_Official
om Agency Suite 1300 Service List
Minneapolis,
Minnesota
55402

11




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Rolf Nordstrom rnordstrom@gpisd.net Great Plains Institute 2801 21ST AVE S STE 220 | Electronic Service No OFF_SL_15-962_Official
Service List
Minneapolis,
MN
55407-1229
Samantha Norris samanthanorris@alliantene | Interstate Power and Light |200 1st Street SE PO Box |Electronic Service No OFF_SL_15-962_Official
rgy.com Company 351 Service List
Cedar Rapids,
1A
524060351
Jeff O'Neill jeff.oneill@ci.monticello.mn | City of Monticello 505 Walnut Street Electronic Service No OFF_SL_15-962_Official
.us Suite 1 Service List
Monticelllo,
Minnesota
55362
Russell Olson rolson@hcpd.com Heartland Consumers PO Box 248 Electronic Service No OFF_SL_15-962_Official
Power District Service List
Madison,
SD
570420248
Dan Patry dpatry@sunedison.com SunEdison 600 Clipper Drive Electronic Service No OFF_SL_15-962_Official
Service List
Belmont,
CA
94002
Jeffrey C Paulson jeff.jcplaw@comcast.net Paulson Law Office, Ltd. 4445 W 77th Street Electronic Service No OFF_SL_15-962_Official
Suite 224 Service List
Edina,
MN
55435
Mary Beth Peranteau mperanteau@wheelerlaw.c |Wheeler Van Sickle & 44 E. Mifflin Street, 10th Electronic Service No OFF_SL_15-962_Official
om Anderson SC Floor Service List
Madison,
Wi
53703
Jennifer Peterson jipeterson@mnpower.com | Minnesota Power 30 West Superior Street Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
55802
Hannah Polikov hpolikov@aee.net Advanced Energy 1000 Vermont Ave, Third Electronic Service No OFF_SL_15-962_Official

Economy Institute

Floor

Washington,
DC
20005

Service List

12




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
David G. Prazak dprazak@otpco.com Otter Tail Power Company [P.O. Box 496 Electronic Service No OFF_SL_15-962_Official
215 South Cascade Stfeet Service List
Fergus Falls,
MN
565380496
Gayle Prest gayle.prest@minneapolism | City of Mpls Sustainability |350 South 5th St, #315 Electronic Service No OFF_SL_15-962_Official
n.gov Service List
Minneapolis,
MN
55415
Gregory Randa granda@Ilakecountrypower. | Lake Country Power 2810 Elida Drive Electronic Service No OFF_SL_15-962_Official
com Service List
Grand Rapids,
MN
55744
Mark Rathbun mrathbun@grenergy.com | Great River Energy 12300 Elm Creek Blvd Electronic Service No OFF_SL_15-962_Official
Service List
Maple Grove,
MN
55369
Michael Reinertson michael.reinertson@avante | Avant Energy 220 S. Sixth St. Ste 1300 | Electronic Service No OFF_SL_15-962_Official
nergy.com Service List
Minneapolis,
Minnesota
55402
John C. Reinhardt Laura A. Reinhardt 3552 26Th Avenue South |Paper Service No OFF_SL_15-962_Official
Service List
Minneapolis,
MN
55406
Kevin Reuther kreuther@mncenter.org MN Center for 26 E Exchange St, Ste 206 |Electronic Service No OFF_SL_15-962_Official
Environmental Advocacy Service List
St. Paul,
MN
551011667
Michael Riewer MRiewer@otpco.com Otter Tail Power Company |PO Box 4496 Electronic Service No OFF_SL_15-962_Official
Service List
Fergus Falls,
MN
56538-0496
Craig Rustad crustad@minnkota.com Minnkota Power 1822 Mill Road Electronic Service No OFF_SL_15-962_Official
PO Box 13200 Service List
Grand Forks,
ND
582083200
Robert K. Sahr bsahr@eastriver.coop East River Electric Power |P.O. Box 227 Electronic Service No OFF_SL_15-962_Official
Cooperative Service List
Madison,
SD
57042

13




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Richard Savelkoul rsavelkoul@martinsquires.c [ Martin & Squires, P.A. 332 Minnesota Street Ste | Electronic Service No OFF_SL_15-962_Official
om W2750 Service List
St. Paul,
MN
55101
Thomas Scharff thomas.scharff@versoco.c |Verso Corp 600 High Street Electronic Service No OFF_SL_15-962_Official
om Service List
Wisconsin Rapids,
Wi
54495
Larry L. Schedin Larry@LLSResources.com |LLS Resources, LLC 332 Minnesota St, Ste Electronic Service No OFF_SL_15-962_Official
W1390 Service List
St. Paul,
MN
55101
Christopher Schoenherr cp.schoenherr@smmpa.or [SMMPA 500 First Ave SW Electronic Service No OFF_SL_15-962_Official
g Service List
Rochester,
MN
55902-3303
Dean Sedgwick N/A Itasca Power Company PO Box 457 Paper Service No OFF_SL_15-962_Official
Service List
Bigfork,
MN
56628-0457
Maria Seidler maria.seidler@dom.com Dominion Energy 120 Tredegar Street Electronic Service No OFF_SL_15-962_Official
Technology Service List
Richmond,
Virginia
23219
William Seuffert Will.Seuffert@state.mn.us 75 Rev Martin Luther King | Electronic Service No OFF_SL_15-962_Official
Jr Blvd Service List
130 State Capitol
St. Paul,
MN
55155
David Shaffer shaff081@gmail.com Minnesota Solar Energy 1005 Fairmount Ave Electronic Service No OFF_SL_15-962_Official
Industries Project Service List
Saint Paul,
MN
55105
Patricia Sharkey psharkey@environmentalla | Midwest Cogeneration 180 N. LaSalle Street Electronic Service No OFF_SL_15-962_Official
wcounsel.com Association. Suite 3700 Service List
Chicago,
lllinois
60601

14




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Bria Shea bria.e.shea@xcelenergy.co | Xcel Energy 414 Nicollet Mall Electronic Service No OFF_SL_15-962_Official
m Service List
Minneapolis,
MN
55401
Doug Shoemaker dougs@mnRenewables.or [MRES 2928 5th Ave S Electronic Service No OFF_SL_15-962_Official
g Service List
Minneapolis,
MN
55408
Mrg Simon mrgsimon@mrenergy.com | Missouri River Energy 3724 W. Avera Drive Electronic Service No OFF_SL_15-962_Official
Services P.O. Box 88920 Service List
Sioux Falls,
SD
571098920
Anne Smart anne.smart@chargepoint.c |ChargePoint, Inc. 254 E Hacienda Ave Electronic Service No OFF_SL_15-962_Official
om Service List
Campbell,
CA
95008
Trevor Smith trevor.smith@avantenergy. |Avant Energy, Inc. 220 South Sixth Street Electronic Service No OFF_SL_15-962_Official
com Suite 1300 Service List
Minneapolis,
Minnesota
55402
Ken Smith ken.smith@ever- Ever Green Energy 1350 Landmark Towers Electronic Service No OFF_SL_15-962_Official
greenenergy.com 345 St. Peter St Service List
St. Paul,
MN
55102
Joshua Smith joshua.smith@sierraclub.or 85 Second St FL 2 Electronic Service No OFF_SL_15-962_Official
g Service List
San Francisco,
California
94105
Ken Smith ken.smith@districtenergy.c | District Energy St. Paul Inc. | 76 W Kellogg Blvd Electronic Service No OFF_SL_15-962_Official
om Service List
St. Paul,
MN
55102
Beth H. Soholt bsoholt@windonthewires.or | Wind on the Wires 570 Asbury Street Suite Electronic Service No OFF_SL_15-962_Official
g 201 Service List
St. Paul,
MN
55104
Sky Stanfield stanfield@smwlaw.com Shute, Mihaly & 396 Hayes Street Electronic Service No OFF_SL_15-962_Official

Weinberger

San Francisco,
CA
94102

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Tom Stanton tstanton@nrri.org NRRI 1080 Carmack Road Electronic Service No OFF_SL_15-962_Official
Service List
Columbus,
OH
43210
Byron E. Starns byron.starns@stinson.com | Stinson Leonard Street LLP |50 S 6th St Ste 2600 Electronic Service No OFF_SL_15-962_Official
Service List
Minneapolis,
MN
55402
James M. Strommen jstrommen@kennedy- Kennedy & Graven, 470 U.S. Bank Plaza Electronic Service No OFF_SL_15-962_Official
graven.com Chartered 200 South Sixth Street| Service List
Minneapolis,
MN
55402
Eric Swanson eswanson@winthrop.com [ Winthrop & Weinstine 225 S 6th St Ste 3500 Electronic Service No OFF_SL_15-962_Official
Capella Tower Service List
Minneapolis,
MN
554024629
Thomas P. Sweeney Il tom.sweeney@easycleane |Clean Energy Collective P O Box 1828 Electronic Service No OFF_SL_15-962_Official
nergy.com Service List
Boulder,
CcO
80306-1828
Steve Thompson stevet@cmpasgroup.org Central Minnesota 459 S Grove St Electronic Service No OFF_SL_15-962_Official
Municipal Power Agency Service List
Blue Earth,
MN
56013-2629
Stuart Tommerdahl stommerdahl@otpco.com | Otter Tail Power Company |215 S Cascade St Electronic Service No OFF_SL_15-962_Official
PO Box 496 Service List
Fergus Falls,
MN
56537
Pat Treseler pat.jcplaw@comcast.net Paulson Law Office LTD 4445 W 77th Street Electronic Service No OFF_SL_15-962_Official
Suite 224 Service List
Edina,
MN
55435
Lise Trudeau lise.trudeau@state.mn.us | Department of Commerce |85 7th Place East Electronic Service No OFF_SL_15-962_Official
Suite 500 Service List
Saint Paul,
MN
55101
Karen Turnboom karen.turnboom@versoco.c [ Verso Corporation 100 Central Avenue Electronic Service No OFF_SL_15-962_Official

om

Duluth,
MN
55807

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Lisa Veith lisa.veith@ci.stpaul.mn.us | City of St. Paul 400 City Hall and Electronic Service No OFF_SL_15-962_Official
Courthouse Service List
15 West Kellogg Blvd.
St. Paul,
MN
55102
Roger Warehime warehimer@owatonnautiliti | Owatonna Public Utilities | 208 South WalnutPO Box |Electronic Service No OFF_SL_15-962_Official
es.com 800 Service List
Owatonna,
MN
55060
Jenna Warmuth jwarmuth@mnpower.com |Minnesota Power 30 W Superior St Electronic Service No OFF_SL_15-962_Official
Service List
Duluth,
MN
55802-2093
Jason Willett jason.willett@metc.state.m |Metropolitan Council 390 Robert St N Electronic Service No OFF_SL_15-962_Official
n.us Service List
Saint Paul,
MN
55101-1805
Cam Winton cwinton@mnchamber.com |Minnesota Chamber of 400 Robert Street North Electronic Service No OFF_SL_15-962_Official
Commerce Suite 1500 Service List
St. Paul,
Minnesota
55101
Robyn Woeste robynwoeste@alliantenerg |Interstate Power and Light |200 First St SE Electronic Service No OFF_SL_15-962_Official
y.com Company Service List
Cedar Rapids,
1A
52401
Daniel P Wolf dan.wolf@state.mn.us Public Utilities Commission |121 7th Place East Electronic Service Yes OFF_SL_15-962_Official
Suite 350 Service List
St. Paul,
MN
551012147
Thomas J. Zaremba TZaremba@wheelerlaw.co | WHEELER, VAN SICKLE |44 E. Mifflin Street, 10th Electronic Service No OFF_SL_15-962_Official
m & ANDERSON Floor Service List
Madison,
Wi
53703
Christopher Zibart czibart@atcllc.com American Transmission W234 N2000 Ridgeview Electronic Service No OFF_SL_15-962_Official

Company LLC

Pkwy Court

Waukesha,
wi
53188-1022

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
David Aafedt daafedt@winthrop.com Winthrop & Weinstine, P.A. | Suite 3500, 225 South Electronic Service No GEN_SL_Northern States
Sixth Street Power Company dba Xcel
Energy-Elec_Xcel Miscl
Minneapolis, Electric
MN
554024629
Christopher Anderson canderson@allete.com Minnesota Power 30 W Superior St Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
Duluth, Energy-Elec_Xcel Miscl
MN Electric
558022191
Alison C Archer aarcher@misoenergy.org [MISO 2985 Ames Crossing Rd Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
Eagan, Energy-Elec_Xcel Miscl
MN Electric
55121
Ryan Barlow Ryan.Barlow@ag.state.mn. | Office of the Attorney 445 Minnesota Street Electronic Service No GEN_SL_Northern States
us General-RUD Bremer Tower, Suite 1100 Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
Minnesota Electric
55101
James J. Bertrand james.bertrand@stinson.co | Stinson Leonard Street LLP (50 S 6th St Ste 2600 Electronic Service No GEN_SL_Northern States
m Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
William A. Blazar bblazar@mnchamber.com |Minnesota Chamber Of Suite 1500 Electronic Service No GEN_SL_Northern States
Commerce 400 Robert Street North Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55101
James Canaday james.canaday@ag.state. |Office of the Attorney Suite 1400 Electronic Service No GEN_SL_Northern States
mn.us General-RUD 445 Minnesota St. Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55101
Jeanne Cochran Jeanne.Cochran@state.mn | Office of Administrative P.O. Box 64620 Electronic Service No GEN_SL_Northern States
.us Hearings Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55164-0620
John Coffman john@johncoffman.net AARP 871 Tuxedo Blvd. Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
St, Louis, Energy-Elec_Xcel Miscl
MO Electric
63119-2044
Generic Notice Commerce Attorneys commerce.attorneys@ag.st | Office of the Attorney 445 Minnesota Street Suite [Electronic Service No GEN_SL_Northern States

ate.mn.us

General-DOC

1800

St. Paul,
MN
55101

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Corey Conover corey.conover@minneapoli [ Minneapolis City Attorney |350 S. Fifth Street Electronic Service No GEN_SL_Northern States
smn.gov City Hall, Room 210 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
554022453
Carl Cronin Regulatory.records@xcele |Xcel Energy 414 Nicollet Mall FL 7 Electronic Service No GEN_SL_Northern States
nergy.com Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
554011993
Joseph Dammel joseph.dammel@ag.state. |Office of the Attorney Bremer Tower, Suite 1400 |Electronic Service No GEN_SL_Northern States
mn.us General-RUD 445 Minnesota Street Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55101-2131
lan Dobson residential.utilities@ag.stat | Office of the Attorney 1400 BRM Tower Electronic Service No GEN_SL_Northern States
e.mn.us General-RUD 445 Minnesota St Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
551012130
John Farrell jfarrell@ilsr.org Institute for Local Self- 1313 5th St SE #303 Electronic Service No GEN_SL_Northern States
Reliance Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55414
Sharon Ferguson sharon.ferguson@state.mn | Department of Commerce |85 7th Place E Ste 280 Electronic Service No GEN_SL_Northern States
.us Power Company dba Xcel
Saint Paul, Energy-Elec_Xcel Miscl
MN Electric
551012198
Edward Garvey edward.garvey@AESLcons [ AESL Consulting 32 Lawton St Electronic Service No GEN_SL_Northern States
ulting.com Power Company dba Xcel
Saint Paul, Energy-Elec_Xcel Miscl
MN Electric
55102-2617
Janet Gonzalez Janet.gonzalez@state.mn. [Public Utilities Commission |Suite 350 Electronic Service No GEN_SL_Northern States
us 121 7th Place East Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55101
Kimberly Hellwig kimberly.hellwig@stoel.co |Stoel Rives LLP 33 South Sixth Street Electronic Service No GEN_SL_Northern States
m Suite 4200 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
Michael Hoppe il23@mtn.org Local Union 23, I.B.E.W. 932 Payne Avenue Electronic Service No GEN_SL_Northern States

St. Paul,
MN
55130

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Julia Jazynka jjazynka@energyfreedomc |Energy Freedom Coalition [101 Constitution Ave NW | Electronic Service No GEN_SL_Northern States
oalition.com of America Ste 525 East Power Company dba Xcel
Energy-Elec_Xcel Miscl
Washington, Electric
DC
20001
Alan Jenkins aj@jenkinsatlaw.com Jenkins at Law 2265 Roswell Road Electronic Service No GEN_SL_Northern States
Suite 100 Power Company dba Xcel
Marietta, Energy-Elec_Xcel Miscl
GA Electric
30062
Linda Jensen linda.s.jensen@ag.state.m | Office of the Attorney 1800 BRM Tower 445 Electronic Service No GEN_SL_Northern States
n.us General-DOC Minnesota Street Power Company dba Xcel
Energy-Elec_Xcel Miscl
St. Paul, Electric
MN
551012134
Richard Johnson Rick.Johnson@lawmoss.co | Moss & Barnett 150 S. 5th Street Electronic Service No GEN_SL_Northern States
m Suite 1200 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
Sarah Johnson Phillips sarah.phillips@stoel.com Stoel Rives LLP 33 South Sixth Street Electronic Service No GEN_SL_Northern States
Suite 4200 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
Mark J. Kaufman mkaufman@ibewlocal949.0 [ IBEW Local Union 949 12908 Nicollet Avenue Electronic Service No GEN_SL_Northern States
rg South Power Company dba Xcel
Energy-Elec_Xcel Miscl
Burnsville, Electric
MN
55337
Thomas Koehler TGK@IBEW160.0rg Local Union #160, IBEW 2909 Anthony Ln Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
St Anthony Village, Energy-Elec_Xcel Miscl
MN Electric
55418-3238
Michael Krikava mkrikava@briggs.com Briggs And Morgan, P.A. 2200 IDS Center Electronic Service No GEN_SL_Northern States
80 S 8th St Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
Douglas Larson dlarson@dakotaelectric.co |Dakota Electric Association |4300 220th St W Electronic Service No GEN_SL_Northern States

m

Farmington,
MN
55024

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Peder Larson plarson@larkinhoffman.co |Larkin Hoffman Daly & 8300 Norman Center Drive |Electronic Service No GEN_SL_Northern States
m Lindgren, Ltd. Suite 1000 Power Company dba Xcel
Bloomington, Energy-Elec_Xcel Miscl
MN Electric
55437
Paula Maccabee Pmaccabee@justchangela |Just Change Law Offices 1961 Selby Ave Electronic Service No GEN_SL_Northern States
w.com Power Company dba Xcel
Saint Paul, Energy-Elec_Xcel Miscl
MN Electric
55104
Peter Madsen peter.madsen@ag.state.m | Office of the Attorney Bremer Tower, Suite 1800 |Electronic Service No GEN_SL_Northern States
n.us General-DOC 445 Minnesota Street Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
Minnesota Electric
55101
Kavita Maini kmaini@wi.rr.com KM Energy Consulting LLC |961 N Lost Woods Rd Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
Oconomowoc, Energy-Elec_Xcel Miscl
Wi Electric
53066
Pam Marshall pam@energycents.org Energy CENTS Coalition 823 7th StE Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55106
Joseph Meyer joseph.meyer@ag.state.mn | Office of the Attorney Bremer Tower, Suite 1400 |Electronic Service No GEN_SL_Northern States
.us General-RUD 445 Minnesota Street Power Company dba Xcel
St Paul, Energy-Elec_Xcel Miscl
MN Electric
55101-2131
David Moeller dmoeller@allete.com Minnesota Power 30 W Superior St Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
Duluth, Energy-Elec_Xcel Miscl
MN Electric
558022093
Andrew Moratzka andrew.moratzka@stoel.co | Stoel Rives LLP 33 South Sixth St Ste 4200 |Electronic Service No GEN_SL_Northern States
m Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
David Niles david.niles@avantenergy.c |Minnesota Municipal Power | 220 South Sixth Street Electronic Service No GEN_SL_Northern States
om Agency Suite 1300 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
Minnesota Electric
55402
Carol A. Overland overland@legalectric.org Legalectric - Overland Law |1110 West Avenue Electronic Service No GEN_SL_Northern States

Office

Red Wing,
MN
55066

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Jeff Oxley jeff.oxley@state.mn.us Office of Administrative 600 North Robert Street Electronic Service No GEN_SL_Northern States
Hearings Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55101
Kevin Reuther kreuther@mncenter.org MN Center for 26 E Exchange St, Ste 206 |Electronic Service No GEN_SL_Northern States
Environmental Advocacy Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
551011667
Richard Savelkoul rsavelkoul@martinsquires.c | Martin & Squires, P.A. 332 Minnesota Street Ste | Electronic Service No GEN_SL_Northern States
om W2750 Power Company dba Xcel
Energy-Elec_Xcel Miscl
St. Paul, Electric
MN
55101
Inga Schuchard ischuchard@Ilarkinhoffman. |Larkin Hoffman 8300 Norman Center Drive |Electronic Service No GEN_SL_Northern States
com Suite 1000 Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55437
Zeviel Simpser zsimpser@briggs.com Briggs and Morgan PA 2200 IDS Center80 South |Electronic Service No GEN_SL_Northern States
Eighth Street Power Company dba Xcel
Energy-Elec_Xcel Miscl
Minneapolis, Electric
MN
554022157
Ken Smith ken.smith@districtenergy.c |District Energy St. Paul Inc. | 76 W Kellogg Blvd Electronic Service No GEN_SL_Northern States
om Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
55102
Byron E. Starns byron.starns@stinson.com |[Stinson Leonard Street LLP |50 S 6th St Ste 2600 Electronic Service No GEN_SL_Northern States
Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
James M. Strommen jstrommen@kennedy- Kennedy & Graven, 470 U.S. Bank Plaza Electronic Service No GEN_SL_Northern States
graven.com Chartered 200 South Sixth Street| Power Company dba Xcel
Minneapolis, Energy-Elec_Xcel Miscl
MN Electric
55402
Eric Swanson eswanson@winthrop.com [ Winthrop & Weinstine 225 S 6th St Ste 3500 Electronic Service No GEN_SL_Northern States

Capella Tower
Minneapolis,
MN
554024629

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Lisa Veith lisa.veith@ci.stpaul.mn.us | City of St. Paul 400 City Hall and Electronic Service No GEN_SL_Northern States
Courthouse Power Company dba Xcel
15 West Kellogg Blvd. Energy-Elec_Xcel Miscl
St. Paul, Electric
MN
55102
Joseph Windler jwindler@winthrop.com Winthrop & Weinstine 225 South Sixth Street, Electronic Service No GEN_SL_Northern States
Suite 3500 Power Company dba Xcel
Energy-Elec_Xcel Miscl
Minneapolis, Electric
MN
55402
Cam Winton cwinton@mnchamber.com | Minnesota Chamber of 400 Robert Street North Electronic Service No GEN_SL_Northern States
Commerce Suite 1500 Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
Minnesota Electric
55101
Daniel P Wolf dan.wolf@state.mn.us Public Utilities Commission |121 7th Place East Electronic Service No GEN_SL_Northern States
Suite 350 Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
551012147
Patrick Zomer Patrick.Zomer@lawmoss.c [Moss & Barnett a 150 S. 5th Street, #1200 Electronic Service No GEN_SL_Northern States

om

Professional Association

Minneapolis,
MN
55402

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric
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