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INTRODUCTION

Northern States Power Company, doing business as Xcel Energy, submits this
Hosting Capacity Report in compliance with Minn. Stat. § 216B.2425 subd. 8, as well
as the Commission’s August 1, 2017 Otder in Docket No. E002/M-15-962. As also
required under Minn. Stat. § 216B.2425, today we are filing our Biennial Grid
Modernization Report today in Docket E002/M-17-776 and the joint Biennial
Transmission Projects Report with the other utilities that own or operate electric
transmission lines in Minnesota in Docket No. E999/M-17-377.

Xcel Energy recognizes hosting capacity as a key element in the future of distribution
system planning and anticipates it will have the potential to further enable Distributed
Energy Resources (DER) integration by guiding future installations and identifying
areas of constraint. As noted in the June 15, 2017 Commission hearing on this issue,
we have made significant progress in our efforts to advance the value of this report in
a meaningful way. We have made these improvements in response to stakeholder
teedback, learnings from other utilities around the country, and our work with EPRI.
Specifically, we have made the following improvements since our last report
submitted in December 2016:

o Visual representation. In addition to Attachment A, which provides a Microsoft
Excel spreadsheet with hosting capacity for more than 1,000 feeders in
Minnesota, we also provide a heat map as a visual representation of these study
results. Specifically, the 2017 hosting capacity analysis is displayed as a visual
layer overlaid upon a geographical map in order to improve the experience and
usefulness for end users of the data. The hosting capacity results are color
coded based on the minimum available hosting capacity and displayed as a



wider zone that encompasses the primary distribution line and a buffer on each
side. The buffering was performed to alleviate customer privacy and security
concerns associated with displaying detailed maps of how customers are fed by
the Company’s electric facilities. The interactive map is hosted on Xcel
Energy’s website at

https://www.xcelenergy.com/working with us/how to interconnect

o [Existing DER. The most recent revision of the hosting capacity tool allows for
incorporating existing DER in the analysis which will lead to significant
improvements in the accuracy of results for feeders with existing DER when
compared to the 2016 analysis. The existing DER must be reflected in the
geographical information system (GIS) in order to be included in the analysis.
It is standard practice to include all DER in GIS, but recent experience with
detailed studies has found some instances where mapping records are out of
date. In addition to the existing DER, we also included all DER that would
likely be in-serviced, but had yet to be built. We did that by adding projects into
the analysis that had signed Interconnection Agreements as of July 31, 2017.

o [EEE 1453 simplified method for voltage fluctuation. NV oltage fluctuation thresholds
based on the Company’s simplified adoption of the IEEE 1453 methodology'
are included in this analysis for the primary voltage deviation. We used a value
of two percent in our previous analysis for voltage deviation, and used three
percent in our updated analysis.

We maintained the voltage regulator deviation at 50 percent of voltage
regulator bandwidth in our updated analysis. The voltage regulator bandwidth
is set to 2.4 Volts on a 120 Volt based, which means the voltage regulator
deviation is triggered at 1.2 Volts on a 120 Volt base, or a value of
approximately one percent. The simplified IEEE 1453 approach allows for a
two percent voltage deviation at voltage regulators. We discovered the
bandwidth being set lower than intended (at 2.4 Volts) within the Synergi
software script late in the analysis process, which accounts for the discrepancy.
This threshold did not impact any feeders in our 2017 analysis, but we have
flagged it for update to 4.8 Volts in our 2018 hosting capacity analysis.

o [ arge Centralized Methodology. We initially used our hosting capacity tool’s “small
distributed” methodology in our 2016 analysis due to our application of the
Commission’s Order to focus on “small-scale distributed-generation resources,
defined as one megawatt (MW) or less.” Based on feedback from stakeholders,
which furthered our understanding of the value hosting capacity provides to

! Compliance — Transition to Incorporating the Standards of IEEE 1453, Community Solar Gardens
Program, Docket No E002/M13-867, April 26t 2017



potential users of the analysis in Minnesota, we implemented the “Large
Centralized” methodology for our 2017 hosting capacity analysis. The Large
Centralized methodology more accurately reflects characteristics of DER
deployment associated with programs such as Solar*Rewards Community.

o Adpanced Inverter Settings. The updated version of our hosting capacity tool
allows for setting DER to use a non-unity fixed power factor setting. The
Company sees this method as a preferred low cost mitigation strategy that is
currently supported by national standards and equipment type-testing
certification. The non-unity fixed power factor is a common mitigation we use
during detailed engineering studies. We require DER to be capable of operating
with a fixed power factor in the range of +/-0.9, but typically limit initial
deployment power factors to between unity and 0.95 leading (absorbing
reactive power).

Our 2017 hosting capacity results assume a fixed power factor of 0.98 leading
tfor all new DER, in order to approximate the hosting capacity gains associated
with use of non-unity power factors. We also modeled the power factors of the
existing and anticipated DER on the system. It is unknown what power factor
is optimal for new DER, which is why we chose a value of 0.98 leading, as it
represents approximately the middle of the range of anticipated non-unity
power factor values.

® [nclusion of storage. The new version of our hosting capacity tool results can be
extended to energy storage that is acting as a source of power. This inverter-
based technology impacts the system in a similar manner as solar photovoltaic
or other inverter-based generation and thus the results apply to storage output
modes. Standards do not currently fully define the requirements or
characteristics of storage operating as a load, and thus the load aspects of
storage are not considered in the hosting capacity analysis.

o Excluding back-up DER. Our initial 2016 hosting capacity analysis listed all
installed DER regardless whether the DER would parallel or connect with the
distribution grid. This included back-up generators that operate only in stand-
alone mode once the customer has disconnected from the grid. DER that is
not connected to the grid has no impact on hosting capacity. For our 2017
hosting capacity results, we only included DER that operates in grid-connected
mode in the analysis. This will lead to a more accurate reflection of hosting
capacity when compared to including stand-alone generation.

®  Protection change — Breaker Reduction of Reach. The breaker reduction of reach
threshold indicates where a DER may be desensitizing the feeder breaker
protection to a level that faults on the line may not be detected. Our 2016
hosting capacity analysis used a threshold of five percent, and this threshold
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was frequently the limiting factor for minimum hosting capacity. Upon further
inspection of detailed study results for interconnection and discussion with
experts in system protection engineering, we raised the threshold to 10 percent
tor our 2017 hosting capacity analysis. The higher threshold should still indicate
where system protection impacts require closer review, while not masking other
limiting factors that may require more costly mitigations, such as thermal
discharge limits that require a conductor upgrade.

And while the efforts discussed above demonstrate the significant progress we have
made, we acknowledge that more work still needs to take place as we continue to
refine our hosting capacity tool and its abilities. However, we think this report is an
important step toward helping parties understand the process and gives additional
insight as to potential feeder capacity. The determination of exactly where and how
much DG can be added to our system will be determined through the interconnection
process, and this analysis provides helpful insight to further improve that process.

We remind readers that this study presents the discreet hosting capacity of individual
teeders without analysis of the cumulative effects of DER additions to substations or
the transmission system. As distributed generation (DG) penetration increases, system
constraints are likely to limit hosting capacity in various geographical areas. For
instance, a substation may have three feeders with 3 MW of available capacity on each
— but the substation or transmission systems may not have 9 MW of available
capacity. As actual penetration increases, we will need to further analyze upstream
ramifications. As a result, this study is not a holistic system view, but rather a snapshot
of the capabilities of individual feeders as they are positioned today.

Industry experts suggest that a hosting capacity study should encompass six key
requirements: (1) granular, (2) repeatable, (3) scalable, (4) transparent, (5) proven, and
(6) available. Further, ICK’s Integrated Distribution Planning report prepared for the
Commission noted that a hosting capacity analysis should be robust enough to satisfy
three purposes: (1) indication of distribution feeder capacity for DER, (2) streamlining
interconnection studies, and (3) annual long-term distribution planning.” We believe
our 2017 hosting capacity report satisfies all six of the fundamental requirements
suggested by industry experts, furthers achievement of the three purposes identified
by ICF, and meets the requirements of the underlying Minnesota statute and the
Commission’s Orders.

2 Integrated Distribution Planning, August 2016, ICF International.



We present our study as follows:
Background

DER Defined

Hosting Capacity Tool — DRIVE
. Methodology
Assumptions
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. Impacts and Mitigation

. Accuracy

Results

Non-Public Data
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DISTRIBUTION SYSTEM STUDY
A. Background

Minn. Stat. § 216B.2425, subd. 8. requires that a utility operating under an approved
multiyear rate plan:

Shall conduct a distribution study to identify interconnection points on its distribution system:
for small-scale distributed generation resources and shall identify necessary distribution
upgrades to support the continued development of distributed generation resources, and shall
include the study in its report required under subdivision 2.

Subsequently, Order Point 3 of the Minnesota Public Utilities Commission’s June 28,

2016 Order in the above-referenced docket required we submit the distribution study
by December 1, 2016, which will:

a. include the initial analysis of the hosting capacity of each feeder on the Xcel distribution
system for small-scale distributed-generation resources, defined as resources that are 1
MW or less; and

b. identify potential distribution upgrades necessary to support expected distributed generation
resource additions including, in aggregate, distributed-generation resources that are in the
Company’s integrated-resource-plan filings and those that are active in the Company’s
community-solar-garden process.

The Commission’s August 1, 2017 Order clarified the purpose of the hosting capacity
report as: (1) to inform and facilitate interconnection processes over time; and (2) to
inform and facilitate distribution planning. The Order also set-out guidance and
recommendations for our next Hosting Capacity Report as follows:



1. The Commission will require that the 2017 Hosting Capacity Report be
detailed enough to provide developers with a reliable estimate of the available
level of hosting capacity per feeder at the time of submittal of the report to the
extent practicable. The information should be sufficient to provide developers
with a starting point for interconnection applications.

2. The Commission will require that the 2017 Hosting Capacity Report be
detailed enough to inform future distribution system planning efforts and
upgrades necessary to facilitate the continued efficient integration of distributed
generation.

3. Xcel shall provide a color-coded, map-based representation of the available
Hosting Capacity down to the feeder level. This information should be
provided to the extent it is consistent with what Xcel believes are legitimate
security concerns. If security concerns arise, Xcel shall explain in detail the
basis for those concerns.

4. Xcel shall provide the Hosting Capacity results in downloadable, MS-Excel or
other spreadsheet file formats.

5. Xcel shall provide (at a minimum) in its next Hosting Capacity Report the
information requested by Commission staff and parties in response to the 2016
Report (through comments or information requests) regarding data used in the
modeling, including model assumptions and methodology, reasons for the
model assumptions and methodological choices, additional detail on the model
used and its inherent assumptions.

6. Xcel shall provide information on the accuracy of the Hosting Capacity Report
information; both estimates on the accuracy of the 2017 report and an analysis
of the 2016 results compared to actual hosting capacity determined through any
interconnection studies or other reasonable metric.

7. Xcel shall file a Hosting Capacity Report on an annual basis, by November 1 of
each year.

In support of order point 5 above, we provide a compliance matrix as Attachment B

detailing both the information requested in response to our 2016 report as well as the
location where we have provided the information.

B. DER Defined

For purposes of our hosting capacity analysis, our working definition of DER is:



Sonrces and groups of sources of electric power that are not directly connected to a bulk
electric system. DER includes both generators and energy storage technologies capable
of excporting active power to the area electric power system (EPS).

We expect the next revision of IEEE 1547 will define DER, and we intend to adopt
the definition found in the revised standard for DER interconnection-related efforts.

We note that the ability of DER to add or reduce capacity depends on the operating
characteristics of the DER and the location on the system. DER that behaves
primarily as an energy source (i.e. PV, wind, bio-mass) tends to only reduce hosting
capacity. In contrast, battery storage has the potential to act as a load to reduce
thermal and voltage impacts, effectively increasing the hosting capacity. It is possible
tor large amounts of energy storage on a feeder acting as a load, at times of no DER
generation or when the storage load greatly exceeds the DER generation, to cause
system constraints that appear like typical system loading limits managed by utilities
for many years.

Our analysis is relevant for DER that acts as an energy source on the distribution
system. We did not take the load characteristics of DER devices such as energy
storage into consideration in our analysis. Therefore, inclusion of an under voltage
threshold was not necessary. DER sources that create reverse power flow may cause
high voltage conditions. A DER device such as a battery storage device acting as a
large load could potentially create low voltage conditions. Future analysis aimed at
understanding storage device load characteristic impacts on the distribution system
would need to include both load and generation characteristics of DER. Due to the
nascent nature of the energy storage market in Minnesota, we excluded energy storage
load characteristics from our analysis. However, in the future we plan to monitor the
ability of our hosting capacity tool with regard to energy storage, and work to extract
value where it exists.

C. Hosting Capacity Tool - DRIVE

The Electric Power Research Institute (EPRI) has defined hosting capacity as the
amount of DER that can be accommodated on the existing system without adversely
impacting power quality or reliability. As a means to automate and streamline hosting
capacity analysis, EPRI introduced the Distribution Resource Integration and Value
Estimation (DRIVE) tool in 2016. The DRIVE tool is based on EPRI’s streamlined
hosting capacity method, which incorporates years of detailed hosting capacity
analysis by EPRI in order to screen for voltage, thermal, and protection impacts from
DER.



Due to EPRI’s work in the field and our recognition of the value that a hosting
capacity tool would bring, we sought out a partnership with EPRI in 2015 to assist in
the development of the DRIVE tool. We believe that using an existing tool, such as
DRIVE, will best guide the process at this time, given that it is a new process for the
Company, and also a relatively new process to the industry.

A combination of lessons-learned from our first experience implementing the
software solution, and updates in the development of DRIVE, have allowed us to
provide an expanded and improved 2017 report — confirming our confidence in this
tool. We note that the Joint Utilities of New York,” Salt River Project, Tennessee
Valley Authority, and Southern Company, among others, are also currently using
DRIVE. This benefits the industry in creating consistency with the application and
methodologies, as well as ongoing collaboration through user group meetings and
stakeholder participation.

There are currently four ways of performing a hosting capacity analysis, with two of
them being widely accepted in the industry. One of the common methods has been
proposed in California and is known as the Iterative Capacity Analysis (ICA), which is
an intensive analysis that tries to precisely answer the specific level of DER that can
be accommodated at each node, through detailed power flow analysis that is similar to
an interconnection engineering study. While this process is still being fully developed
and refined, the intent is to enable bypassing an interconnection study altogether —
with the rigorous analysis being done prior to application.

The other common method, which we chose, is a more streamlined approach that
EPRI developed and has proven over many years of work. This method originated
from EPRI research comparing detailed power flow results with options to streamline
the analysis. This method is less data intensive, but has proven to be reasonably
accurate in steering DER interconnections to potential “best” locations. The intent of
this analysis is to guide interconnections while also informing the planning of the
system. Combining this analysis with a detailed interconnection study is the most
efficient way to bring DER onto the distribution system.

3 Con Edison, National Grid, Central Hudson, Orange and Rockland, NYSEG/RGE



Table 1: Processing Time for Iterative and Streamlined Simulations for San
Diego Gas and Electric®

Average run time | Average # of circuits | Average run time
per circuit per bus per bus
Iterative 27 hours 4.6 124.2 hours
Streamlined 0.5 hours 4.6 2.3 hours

San Diego Gas and Electric, which also uses Synergi as their power flow program,
reported that there were significant differences in the time it took to run the analysis
between the ICA and streamlined approach.” As seen in Table 1 above, the time it
took to produce the ICA result was more than 50 times longer per feeder than the
streamlined approach. Applying this approach to the more than 1,000 feeders in
Minnesota would result in very significant increase in study time.

The computational runtime associated with the iterative method might be manageable
for a single scenario that is run system-wide annually, but may not be appropriate for
objectives that require multiple scenarios or more frequent updates. For example, the
ability to operate the distribution system in abnormal feeder configurations is
becoming a growing concern with higher penetration of DER, and the number of
scenarios to perform this type of analysis can be large. Adjusting inverter settings for
sensitivity analysis is another example of how scenarios can quickly multiply.

The hosting capacity tool required to meet evolving system planning requirements
needs to be agile. We are still exploring how to best meet the range of interconnection
needs, and it is possible that an additional tool may be best suited if a future objective
were to streamline detailed study analysis. A tiered approach such as this to tooling
would be in sync with many state interconnection processes that use different types of
tools for screening and studies. The level of accuracy associated with the methods in
each process would be tailored to meet the specific need for the level of review.

Enhancements that EPRI has made to the DRIVE tool since our 2016 report include
the ability to:

e Analyze available hosting capacity by including existing DER,;

e Examine the hosting capacity when DER has reactive power control;

e Consider losses in the hosting capacity analysis;

4+ Demo A reportt, in regard to the California Distribution Resources Plan. See http://drpwg.org/wp-
content/uploads/2016/07/R.14-08-013-DRP-Demos-A-B-Reports-SDGE.pdf

> Although very similar to the EPRI method, this streamlined approach was developed by PG&E and is not
exactly like the EPRI Method.



e Perform thermal analysis based on element power flow ratings;

e Analyze non-three phase systems; and

There are also improvements to other functionality not related to hosting capacity
analysis results (i.e., saving settings, plotting capabilities, etc.).

D. Methodology
1. Overview

For this 2017 hosting capacity analysis, we created 1,047 feeder models in Synergi
Electric, which is the distribution load-flow program we use. The information for
these models primarily came from our Geographic Information System (GIS). We
supplemented the GIS information with data from our 2017 load forecast and
customer demand and energy data. To create the feeder models, we extracted asset
data from GIS to Synergi — after which, we ran a series of “clean-up” scripts to
provide model assumptions and address any common issues that may be present in
the data.

This includes tasks such as setting the head-end voltage, setting the burial depths on
underground cable, setting the height of overhead conductor above the ground,
placing equipment settings into capacitors, reclosers, and regulators, among other
things. If errors persisted in the model, we dug deeper to find the source(s) of the
issues, which included consulting other maps, asking field workers for visual
inspections, or even calling Synergi to assist with unique occurrences.

Once we addressed all identified errors in a particular model, we allocated the load to
the feeder based on demand data and customer energy usage data. At this point, we
ran a load-flow and performed a final check for any abnormalities on the feeder.
After creating all of the feeder models, we analyzed them using DRIVE, which
performed the hosting capacity technical analysis.

2. DER Allocation Method

Within the DRIVE tool there are three methods for allocating DER across a feeder,
with each method intended to cover a different DER deployment scenario:

1. Large Centralized: Considers Large DER at a single location and does not
consider DER at any other location on the feeder.

2. Large Distributed: Considers distribution of large DER at different feeder
locations.
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3. Swmall Distributed: Considers distribution of small DER at different feeder
locations.

Figure 1: Difference Between the
Distributed and Centralized DER Scenarios
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Centralized 1 Centralized M
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As discussed eatrlier, we used the Small Distributed method in our 2016 hosting
analysis, and in this 2017 analysis, we used the Large Centralized method.

Use of the Large Centralized method does not affect /o we model the system.
Howevert, it does affect the results by generally showing a larger maximum hosting
capacity and smaller minimum hosting capacity. The Large Centralized methodology
only focuses on installations on three phase lines, which generally have more capacity
and better align with the types of installations we are seeing on our system. This
smaller minimum hosting capacity that results from this method is due to the
concentration at specific locations, which has the tendency to affect the over-voltage
and thermal thresholds a little more than distributing the load across the feeder.
Consequently, that concentration also unmasks the potential to add more generation
at ideal locations on the feeder (maximum hosting capacity).

Figure 2 below shows a comparison between the two methods on a handful of our
teeders. The feeders in the Small Distributed plot are more limited in the “above
threshold” category, which corresponds with the maximum hosting capacity — while
also having larger values in the “below” category, which corresponds to the minimum
hosting capacity.
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Figure 2: Illustrative Example of the
Small Distributed and Large Centralized Methodologies
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E. Assumptions
Below are the series of assumptions we applied to our hosting capacity analysis.

Data — We assumed the data from GIS was correct. In some instances however, we
made modifications to the data after verification. The primary validation technique
occurred while creating the feeder models within Synergi, which is our distribution
load flow tool — and is used to model different scenarios that occur on the
distribution system. As we manually allocate load to the feeder and run a load flow
process, exceptions sometimes occur. Areas of the feeder are then highlighted due to
overloading, high or low voltage, connectivity issues, etc. The engineer would then
further investigate the feeder model for any obvious issues, such as field equipment
turned off or a lack of connectivity. If that did not fix the problem, the engineer
would then consult GIS or feeder maps that may have information different from
what is in the model. In rare occasions, we asked employees with more knowledge of
the local areas to verify some of the perceived issues. When data modifications were
necessary, they typically included conductor changes or various equipment updates.

Secondary Conductors — Secondary conductors connect from service transformers to the
customer service entrance. The characteristics of secondary conductors combined
with a high level of DER can lead to high voltage conditions on the customer
premise. This has the potential to trigger conductor upgrades for interconnection of
small residential or commercial DER systems. Since detailed secondary or low-voltage
conductor information is not recorded in GIS, we were unable to account for the
impacts beyond the medium-voltage (aka primary) distribution system. However, as
discussed in our May 5, 2017 Reply Comments in Docket No. E002/M-15-962, we
have traditionally assumed a 3 Volt drop across the secondary conductors and
transformers to ensure compliance with ANSI C84.1. This means that when we
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model voltages on the primary system, we subtract three additional volts to better
quantify the actual voltage at the customer level.

Conductor Spacing — Conductor spacing, or the distance between lines, impacts the
electrical characteristics of distribution lines. In the Synergi impedance model, we
assumed that the conductor spacing was the same for each voltage class. While we
know this is not the case, the majority of our system is at 13.8 kV, and we used that
standard as the default. While there are other configurations on our system, most of
those were constructed over 30 years ago, and we do not have good historical
information regarding their conductor spacing.

Capacitors — For modeling purposes, it is important to know the state of every
capacitor bank. However, at any point in time this is not known for the entire system,
because the on/off status of each capacitor bank is not recorded along with load.
Consequently, we assumed that each capacitor bank was switched on at peak, unless
known to be offline. The state of the capacitor banks is driven by voltage and not by
the peak hour. Even though our base assumption was that all capacitor banks were on
at peak, if an over-voltage condition was witnessed, the capacitor would automatically
switch off in the analysis just like it would do in the field. Therefore, the hour of the
peak condition is irrelevant with regard to the capacitor status. For off-peak load
analysis, we used a feature inside the DRIVE tool to switch off the capacitor banks
where possible to more closely mimic that particular condition.

Loading Levels — We populated each feeder model with peak load information that was
scaled down to 20 percent by the DRIVE tool to represent the Daytime Minimum
Loading. The source of the peak load data was our SCADA system. If SCADA data
was not available, we obtained the peak load from our manual monthly peak
substation read process. Similar to our approach in the interconnection study process,
we use 20 percent of peak demand for calculating daytime minimum load for feeders
that do not have SCADA enabled, or other methods of determining the actual
daytime minimum load. We initially relied on this value as a result of a National
Renewable Energy Laboratory (NREL) paper.® Since that time, we have compared it
to nearly 150 feeders where we have SCADA data on our system and where
interconnection requests have been submitted, concluding that it is representative of
our system.

Load Allocation — We allocated loads for the models on a section-by-section basis,
which were based on the combination of appropriate load curves by customer type

¢ “Updating Interconnection Screens for PV System Integration.” See
http://www.nrel.gov/docs/fy120sti/54063.pdf
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and customer energy usage. When available, we also used demand data from primary
metered customers

Feeder Topology — As a normal course of business, we regularly reconfigure feeders. For
purposes of this analysis however, we assumed the configuration of the system is
correct and static. Therefore, this analysis is a point-in-time snapshot of hosting
capacity as of the date of our analysis — which is a reality of any analysis of the
distribution system.

Head-end 17oltage — For the analysis, we set the voltage at the head-end of a feeder to
125 Volts on a 120 Volt base. This corresponds to 104 percent of whatever the
nominal voltage is of a particular feeder. While the actual head-end voltage at different
substations varies slightly, the 104 percent is intended to provide a realistic worst-case
scenario in order to catch potential overvoltage impacts.

Distributed Generation Output — 100 percent of the allowed distributed generation output
was assumed to be flowing on the associated distribution feeders during the boundary
conditions of Peak load and Daytime Minimum Loading which were used for the
analysis.

In addition, we note that we excluded from the study 49 feeders serving low voltage
networks located in the downtown Minneapolis and St. Paul areas. We excluded these
feeders in our analysis because they are not detailed in the GIS system and have not
previously been modeled. The special operating characteristics of secondary networks
and processes to interconnect distributed generation is documented in “NSPM
Network Connected PV Recommended Practice Based on Evaluation of Industry
Practices, Standards and Experience” revision 2, dated June 17, 2014.

We also did not analyze a handful of other feeders that we serve, because we do not
own them.

F. Thresholds

DRIVE has eleven criteria thresholds that we can use to determine hosting capacity
on a given piece of equipment. We chose to use six of those thresholds — excluding
the remaining due to limitations of the calculation or non-applicability to DER. We
describe the thresholds in more detail in Table 2 below.

7 System Planning and Strategy (NSPM) and Electric Distribution System Performance (EDSP)
https://www.xcelenergy.com/staticfiles /xe/Corporate/Corporate¥o20PDFs/NSPM PVNetwork 06 17 20

14 Final R2.pdf
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Table 2: Hosting Capacity Thresholds

Criteria Description Threshold Basis
Primary Over- High voltage exceeds ., | ANSI C84.1 Range A — Maintain
nominal voltage by 105% . .
Voltage threshold quality of service to customers
Primary Voltage Change in Voltage from 0 MN Tanff Se.ctlon 10, She?t No.
Deviation 0 DER o full DER 3% 146 — Maintain power quality for
customers
Change in bandwidth -
Regulator Voltage | from no DER output to 0 Prev.en'F reliability an.d power
Deviation full DER output at a 0% quality issues by avoiding
regulated node excessive regulator operations
Thermal for Continue reliable customer service
Discharoine DER Element rating 100% by staying within the normal
508 ratings of existing elements
Additional Element | Deviation in feeder fault Baseq O WOIST CAS€C SCEaros,
Fault Current arrents 10% from internal studies — maintain
2 c customer reliability
Breaker Relay Deviation in breaker Baseq O WOIST CASC SCEnarios,
. 10% from internal studies — maintain
Reduction of Reach | fault current o
customer reliabili

G. Impacts and Mitigations

The Commission’s June 28, 2016 Order required the Company to:
...identify potential distribution upgrades necessary to support expected distributed
generation resource additions including, in aggregate, distributed-generation resources
that are in the Company’s integrated-resonrce-plan filings and those that are active in
the Company’s commmunity-solar-garden process.
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The potential distribution upgrades necessary are dependent on the type(s) of
constraints on each individual feeder.

For feeders that have constraints and require additional upgrades to support higher
levels of DG integration, we have some options for increasing hosting capacity,
depending on the individual situation. In the tabular study results provided as
Attachment A, we identify the primary constraint impacting the feeder. Depending on
the feeder, there may be additional constraints impacting the feeder as well, but these
are not shown.

Table 3 below shows the impacts we analyzed and the potential mitigations that could
be implemented to increase hosting capacity. The specifics of each feeder and DER
interconnection proposal are instrumental in determining the most appropriate and
lowest cost mitigation for that specific situation. The mitigations can vary in degree
trom being fairly straightforward, to relatively complex. Therefore, a detailed study is
needed to determine the optimal solution when DER is proposed on our feeders.

Table 3: Potential Mitigations

Category Impacts Mitigation
Over-voltage Adjust DER power factor setting, reconductor
Voltage Voltage Deviation Adjust DER power factor setting, reconductor
Equipment Voltage Adjust DER power factor setting, adjust voltage regulation
Deviation equipment settings (if applicable), or reconductor
Loading Thermal limits Reconductor, replace equipment
Additional element Adjust relay settings, replace relays, replace protective
fault current equipment
Protection Breaker Relay Adjust relay settings, replace relays, move or replace

Reduction of Reach

protective equipment

Sympathetic Breaker
Relay Tripping

Adjust relay settings, replace relays, move or replace
protective equipment

Our standard procedure is to first study using low-cost mitigation options such as
adjusting DER power factor, before considering higher-cost options such as
reconductoring. The specific characteristics of the feeder determine the effectiveness
of certain mitigations (such as using a non-unity fixed power factor for the DER), and
those mitigations may differ depending upon the location of the installation.
Accordingly, providing blanket mitigations to increase the hosting capacity of each
teeder will not always efficiently match the required needs for a particular installation.
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H. Accuracy

In compliance with the Commission’s August 1, 2017 order, in this section we
provide information on the accuracy of the 2016 Hosting Capacity Report as well as
an estimate of the accuracy of the 2017 report. And while the exact process to
determine accuracy was not ordered by the Commission, it was suggested by parties
that we use the interconnection study results as the point of comparison for accuracy.
As we discussed in the Commission’s June 2017 hearing on the hosting capacity
report, it is extremely difficult to effectively compare our hosting capacity results to
actual interconnection study and screening results for a variety of reasons, which we
discuss below.

e The models used for our hosting capacity results are different than those used
in studying interconnections. We have internally developed Synergi models for
use in the hosting capacity analysis while our interconnection studies have
primarily been developed by consultants, each using different software®, that we
hired to complete the interconnection studies. Some notable differences in the
modeling include balanced versus unbalanced power flows and lumped versus
distributed load allocation. We are in the process of changing this by asking our
interconnection consultants to consistently use Synergi models.

e Our 2016 hosting capacity results did not include existing Distributed
Generation in the analysis so any location with DG automatically shows a
discrepancy when compared to study results.

e Asdiscussed in our May 5, 2017 Reply Comments in Docket No. E002/M-15-
962, we have updated many criteria. For instance, as of April 1, 2017, we
updated our voltage deviation thresholds to be consistent with the IEEE 1453-
2015 standard. Specifically, the new method uses a three percent voltage
deviation threshold instead of the two percent found in the initial analysis. In
addition, we also changed our breaker relay reduction of reach threshold from
five percent to 10 percent from 2016 to 2017. The five percent value limited a
lot of the feeders in 2016, making comparisons to the feeders that were limited
by this threshold not valuable.

e Not all past interconnection studies specified the amount of generation that
could be added to the distribution system without upgrades, hence the hosting
capacity. Instead the studies stated the upgrades required to add the requested
generation to the system, making the study results not comparable to our
hosting capacity results. We are now working to implement a standard

8 SKM, PSSE, Open DSS, and others
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interconnection study form that consultants fill that indicates the max capacity
which should alleviate this issue going forward.

e For those studies that did provide the amount of generation that could be
added without upgrades, quite often those amounts also included the use of a
specific non-unity power factor. In our 2016 hosting capacity results the
assumed power factor was unity while in 2017 the analysis assumed a 0.98
leading power factor for all new installations. This can have a fairly large effect,
especially when trying to compare a hosting capacity value of unity to one that
is 0.95, for instance.

e There are differing assumptions in the two processes due to the fact that the
interconnection study is a detailed process and the hosting capacity study is
performed at a higher system level. For instance, all feeders in the hosting
capacity analysis were assumed to have a substation bus voltage of 1.04 Per
Unit, while this is generally true across our service territory there are locations
that employ bus voltages that differ and those were taken into account in the
study process.

e In an attempt to look forward and incorporate future DER installations, many
of the 2017 hosting capacity results already contained the projected installations
that had been studied earlier in the year, making comparing it to the latest
interconnection study irrelevant.

Taking the above issues into account, we identified 15 different feeders to compare
tfor accuracy. They have all been analyzed in 2017 with the most up to date criteria,
either through our screening or study process, and are considered “first in queue,”
meaning that no other large distributed generation exists on the feeder. Of the 15
teeders, 11 of them passed our “fast-track” technical screens and the remaining four
went to a detailed interconnection study.

The 11 applications that passed the screens were divided into two groups: (1) six
applications to compare to the 2016 results, and (2) five applications to compare to
the 2017 results. This was determined by the fact that the 2017 results already
contained the six applications in the analysis (as noted above), making it not possible
to do a comparison. We provide a summary of the comparison below.
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Table 4: Comparison of Hosting Capacity Results to Interconnection Screens
and Studies

Number of | Number of | Number of Value in which unfavorable
feeders/ favorable’ | unfavorable’ | Hosting Capacity results were
applications results results below approved value (kW)
2016 Screens 6 5 1 700
2017 Screens 5 5 0 .
2017 Studies 4 3 1 300

The six technical interconnection screens that were compared to the 2016 hosting
capacity results compared favorably. Three of the six screens fell below the minimum
hosting capacity mark, while two of the others were slightly above the maximum. One
of six was approved for over 700 kW greater than what the maximum hosting
capacity value indicated. That is the only one that stands out, but still proves the
hosting capacity method to be slightly conservative but reliable.

The five feeders/interconnection applications that were compated to the 2017 hosting
capacity results all compared favorably. In four of those instances the DG value
applied for was less than the calculated minimum hosting capacity, meaning that the
value could be accommodated anywhere on the feeder. The remaining project applied,
and was approved for a value that was greater than the minimum hosting capacity but
less than the maximum, meaning that at the right location that value could be
accommodated.

For the four studies that were comparable to 2017 hosting capacity results, one of
them was comparable to the 2017 results straightaway and the remaining three needed
modifications to the models in order remove the generation that was already
accounted for. Once these modifications were completed and the analysis was rerun,
all of the results compared favorably to the hosting capacity analysis. Three of the
four studies were approved for installation values that fell between the minimum and
maximum hosting capacity values. The lone project that had an installation value that
exceeded the maximum hosting capacity was only 300kW different. Again, this proves
that the analysis may lean slightly on the conservative side in regards to how much is
allowed, but those values are small and still provide meaningful guidance.

9 Favorable defined as study or screening result values being either below the minimum hosting capacity or
between the minimum and maximum hosting capacities indicated for that particular feeder.

10 Unfavorable defined as study or screening result values being greater than the maximum hosting capacity
indicated for that particular feeder.
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It is important to note that in none of the comparisons did the hosting capacity
indicate that the minimum hosting capacity for a given feeder was larger than what a
study or screen result was. This means that the analysis is not inaccurately showing
that there is capacity when there is not. Likewise, the comparison yielded no egregious
errors that would indicate larger issues.

Opverall, as we continue to strive for a consistent process from year to year and
improve upon any discrepancies we encounter, our hosting capacity results, as well as
our interconnections studies and screens, will continue to improve both in continuity
and accuracy.

I. Results

The hosting capacity for a feeder is a range of values that depends on several variables
including DER location, DER technology, feeder design, and feeder operation.
Accordingly, the addition of new generation facilities on a feeder will reduce hosting
capacity by an unknown value — predominately driven by the new DER location.

We provide the results of our 2017 hosting capacity study in both tabular form and as
an interactive visual representation, or heat map. The results are a snapshot in time as
of August 2017, and are just one tool for use in siting DER. The results are not
intended to be used for approving interconnection requests at this time.'' Rather, they
are intended to be an initial indication as to how much DER can be placed on a given
teeder. After consulting the heat map or tabular results, we recommend utilizing
progressively more detailed tools, as follows:

1. Review the publicly-available Solar*Rewards Community interconnection
queue. The queue is updated monthly and may include additional generation
that was proposed after the snapshot in time from which hosting capacity
analysis data is drawn.

2. Request pre-application data for the interconnection location of interest, in
order to further identify characteristics of the circuit that may impact hosting
capacity.

3. Submit an interconnection application for the site to initiate the screening and
study process. A completed interconnection application is the mechanism in
which a project enters into the queue and begins the process for reserving
hosting capacity. The outcome of screening or studies will identify allowable
interconnection size and mitigation costs.

11 Our current Minnesota Electric Rate Book Section 9 and Section 10 interconnection tariffs provide the
applicable processes for DER interconnections.
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Figure 3 below is an example of the visual hosting capacity results as is now available
on our https://www.xcelenergy.com/working with us/how to interconnect.

Figure 3: Example of Visual Hosting Capacity Results
[ g 4 G ; !
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Figure 4 below provides the legend for the map, which is color-coded for varying
levels of available hosting capacity.

Figure 4: Heat Map Legend
Hosting Capacity Value
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The map provides the amount of hosting capacity available without doing any
mitigations. Therefore, while a location may show low hosting capacity, it is possible
that mitigations could allow higher levels of DER to be interconnected; however, a
study would need to be completed before that can be determined.

We note that we plan to dive further into the results, particularly where hosting
capacity is low, to better understand and potentially address the areas with major
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constraints. For example, in our 2016 analysis we found a handful of locations that
were limited by high voltage due to capacitor banks without controls that had recently
been upgraded to have controls. We worked with our GIS department to propetrly
document these in the system, which resulted in more accurate results for 2017."

Users will be able to zoom in and zoom out — and will have the option for a full-
screen view. For feeders that are in close proximity to another feeder that has
differing available hosting capacity, we have indicated the higher of the two capacities.

J. Non-Public Data

In compliance with the Commission’s August 1, 2017 Order requiring a discussion of
the basis for any security concerns with the release of certain data, we note that we
have removed certain feeders from the heat map in an effort to protect what we
believe is private or confidential customer data, and/or critical distribution
infrastructure information.

As we discussed in our September 21, 2017 Reply Comments in the Commission’s
gtid modernization docket (Docket No. E999/CI-15-550), the issue of access and
protection of distribution grid information is largely uncharted territory today. At the
state level, the Commission has examined customer privacy and confidentiality in
terms of Customer Energy Usage Data (CEUD) and customer Personally Identifiable
Information (PIL)."” At a national level, we looked to guidance from the National
Institute of Standards and Technology (NIST), North American Electric Reliability
Corporation (NERC), and Federal Energy Regulatory Commission (FERC). We
tound that existing regulatory, legal, and industry frameworks provide little to no
guidance with respect to data security protections and customer privacy and
confidentiality considerations as it relates to distribution grid data.

We therefore considered these sources as advisory and developed criteria to apply to
the visual hosting capacity results that would protect what we believe is sensitive and
therefore non-public grid and customer information. We did this while also balancing
public policy considerations that some may believe should result in full disclosure. In
terms of customer privacy and confidentiality, we looked to the Commission’s
decisions on customer PII and CEUD. While grid and customer connection details
are not a directly implicated in that proceeding, the Commission directed utilities to
look to NIST principles for guidance with regard to collection and protection of

12 This analysis is only meant as an initial look. Actual solutions and costs for constrained feeders need to

come out of more detailed analysis.
13 Docket No. E,G999/CI-12-1344.
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customer PII — and required utilities to refrain from disclosing CEUD without the
customer’s consent unless the utility has adequately protected the customer’s
anonymity. In looking to NIST and other national standards that are generally
applicable to the transmission grid, we found that they are broad and largely rely on
utilities’ judgement to apply them to their infrastructure.

We therefore applied our judgement within the broad guidance provided by these
sources to develop criteria that we believe balances public policy objectives with the
public interest, in terms of energy security — and our customers’ interests, in terms of
their privacy and confidentiality. We recognize that we are the first utility in
Minnesota to encounter these privacy questions as they relate to hosting capacity, and
look forward to Commission direction on the approach we have taken.

Specifically, we worked with our customer account management group to identify the
customers and their associated feeder(s) that would fall into the following categories:

e C(ritical Energy Infrastructure on Distribution Feeder

e Critical Hospital - Level 1 or 2 Trauma Center on Distribution Feeder
e C(ritical Data Center on Distribution Feeder

e C(ritical Public Gathering Center on Distribution Feeder

We then identified feeders serving less than 15 premises, which we based on the
threshold we apply to requests for aggregated CEUD — believing that feeders with
such low density may provide insights into those customer locations that could
compromise customer confidentiality and/or customer energy security.

We note that the Minnesota Government Data Practices Act (Minn. Stat. § 13.01 et
seq.) addressing nonpublic data (Minn. Stat. § 13.02, subd. 9), private data on
individuals (Minn. Stat. § 13.02, subd. 12), security information (Minn. Stat. § 13.37,
subd. 1(a)), and trade secret information (Minn. Stat. § 13.37, subd. 1(b)), is not
directly applicable here. The Minnesota Government Data Practices Act only
addresses information held by state government. Here, the Hosting Capacity map
developed by the Company has been publicly filed, and there is no Trade Secret or
nonpublic version of this filed map on file with state government. Instead, in putting
this map together, the Company has been sensitive to what could be considered to be
nonpublic under this Act, and provided the heat map to reflect these concerns.

In light of these concerns, and the timing from the Commission’s June 2017 hearing
that set the requirement to provide the results of our study in a visual manner with
submission of this report five months later, if there was a feeder with information we
reasonably believed to be non-public, we excluded the entire feeder from the heat
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map by not providing any indicative color at all for that feeder. In total, we redacted
120 feeders out of a total of 1,047 in applying the criteria outlined above.

We believe the criteria we developed and applied to our heat map results are based on
sound principles, and reasonably balance grid security, customer privacy,
confidentiality, and energy security, and public policy objectives. For our 2018 report,
we will look into refining our methodology after also considering feedback we receive
on this report.

CONCLUSION
Xcel Energy recognizes hosting capacity as a key element in the future of distribution
system planning. We anticipate it has the potential to further enable DER integration
by guiding future installations and identifying areas of constraint. We will continue to
work closely with stakeholders going forward and address other areas of opportunity
in this analysis which provide value.

Dated: November 1, 2017

Northern States Power Company
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Xcel Energy

2017 Hosting Capacity Study Results - Tabular View

State of Minnesota

Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 1 of 29

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Afton AFT314 0.1 Primary Over-Voltage - min 2.94 Breaker Relay Reduction of Reach - max
Afton AFT315 0.1 Primary Over-Voltage - min 1.77 Breaker Relay Reduction of Reach - max
Afton AFT321 0.1 Primary Over-Voltage - min 0.48 Breaker Relay Reduction of Reach - max
Afton AFT322 4.8 Primary Over-Voltage - min 20 Primary Over-Voltage - max
Arden Hills AHI021 0.4 Primary Over-Voltage - min 0.5 Primary Over-Voltage - max
Arden Hills AHI022 0.4 Primary Over-Voltage - min 0.5 Primary Over-Voltage - max
Arden Hills AHI024 0.4 Primary Over-Voltage - min 0.4 Primary Over-Voltage - max
Arden Hills AHI025 0.4 Primary Over-Voltage - min 0.5 Primary Over-Voltage - max
Arden Hills AHI063 0.9 Primary Over-Voltage - min 7.71 Breaker Relay Reduction of Reach - max
Airport AIR060 0.29 Thermal for Gen - min 1.7 Breaker Relay Reduction of Reach - max
Airport ATRO61 1.8 Primary Over-Voltage - min 9.49 Thermal for Gen - max
Airport AIR069 0.6 Primary Over-Voltage - min 6.92 Breaker Relay Reduction of Reach - max
Airport AIRO72 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Airport AIR073 0.3 Primary Over-Voltage - min 5.54 Breaker Relay Reduction of Reach - max
Airport AIRO074 3.1 Primary Over-Voltage - min 8.41 Thermal for Gen - max
Airport AIRO77 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Airport AIR078 5.53 Thermal for Gen - min 10 Primary Over-Voltage - max
Airport AIR079 1.8 Primary Over-Voltage - min 8.12 Thermal for Gen - max
Airport ATR62X 1.7 Primary Over-Voltage - min 8.39 Thermal for Gen - max
Albany ALBO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Albany ALBO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Aldrich ALDO71 0.49 Thermal for Gen - min 2.48 Breaker Relay Reduction of Reach - max
Aldrich ALDO72 1 Primary Over-Voltage - min 9.21 Breaker Relay Reduction of Reach - max
Aldrich ALDO073 1.17 Thermal for Gen - min 9.85 Breaker Relay Reduction of Reach - max
Aldrich ALDO075 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALDO76 0.22 Thermal for Gen - min 1.32 Breaker Relay Reduction of Reach - max
Aldrich ALDO81 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Aldrich ALDO082 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALDO083 0.15 Thermal for Gen - min 0.91 Breaker Relay Reduction of Reach - max
Aldrich ALDO084 1.17 Thermal for Gen - min 9.34 Breaker Relay Reduction of Reach - max
Aldrich ALDO085 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALDO086 0.6 Primary Over-Voltage - min 4.92 Breaker Relay Reduction of Reach - max
Aldrich ALDO087 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALDO088 1.17 Thermal for Gen - min 7.58 Breaker Relay Reduction of Reach - max
Aldrich ALD091 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Aldrich ALD092 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALD093 1.1 Primary Over-Voltage - min 8.81 Breaker Relay Reduction of Reach - max




Xcel Energy

2017 Hosting Capacity Study Results - Tabular View

State of Minnesota

Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 2 of 29

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Aldrich ALD09%4 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALD095 1.19 Thermal for Gen - min 10 Primary Over-Voltage - max
Aldrich ALLD096 0.49 Thermal for Gen - min 2.66 Breaker Relay Reduction of Reach - max
Aldrich ALD097 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Aldrich ALD098 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Air Lake ALLKO063 1 Primary Over-Voltage - min 2.06 Breaker Relay Reduction of Reach - max
Air Lake ALKO064 1.17 Thermal for Gen - min 8.7 Breaker Relay Reduction of Reach - max
Air Lake ALKO067 3.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Air Lake ALKO072 0.7 Primary Over-Voltage - min 5.48 Breaker Relay Reduction of Reach - max
Air Lake ALLK073 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Altura ALTO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Annandale ANNO21 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Apache APA061 2.1 Primary Over-Voltage - min 9.11 Breaker Relay Reduction of Reach - max
Apache APA064 1.6 Primary Over-Voltage - min 8.61 Thermal for Gen - max
Apache APA0G65 1.9 Primary Over-Voltage - min 8.96 Breaker Relay Reduction of Reach - max
Apache APA0G67 0.8 Primary Over-Voltage - min 9.21 Thermal for Gen - max
Apache APA068 1.5 Primary Over-Voltage - min 9.05 Thermal for Gen - max
Apache APA069 1.6 Primary Over-Voltage - min 8.14 Thermal for Gen - max
Apache APA071 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Apache APAO72 0.9 Primary Over-Voltage - min 5.51 Breaker Relay Reduction of Reach - max
Apache APA073 1.7 Primary Over-Voltage - min 8.04 Breaker Relay Reduction of Reach - max
Apache APA074 1.7 Primary Over-Voltage - min 8.05 Breaker Relay Reduction of Reach - max
Apache APAO75 1.5 Primary Over-Voltage - min 8.23 Breaker Relay Reduction of Reach - max
Apache APA076 1.4 Primary Over-Voltage - min 8 Breaker Relay Reduction of Reach - max
Apache APAO077 2.1 Primary Over-Voltage - min 9.1 Breaker Relay Reduction of Reach - max
Apache APAO78 1.3 Primary Over-Voltage - min 8.67 Breaker Relay Reduction of Reach - max
Atwater ATWO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Atwater ATWO062 0.1 Primary Over-Voltage - min 1.31 Breaker Relay Reduction of Reach - max
Avon AVNO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Averill AVRO081 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Birch BCH311 1 Primary Over-Voltage - min 4.4 Primary Over-Voltage - max
Battle Creek BCKO061 1.17 Thermal for Gen - min 1.17 Thermal for Gen - max
Battle Creek BCKO062 1.17 Thermal for Gen - min 1.17 Thermal for Gen - max
Battle Creek BCKO071 1.17 Thermal for Gen - min 1.17 Thermal for Gen - max
Battle Creek BCKO072 0 Additional Element Fault Current - min 0 Additional Flement Fault Current - max
Battle Creek BCKO073 0.6 Primary Over-Voltage - min 7.72 Breaker Relay Reduction of Reach - max
Battle Creek BCKO074 1.17 Thermal for Gen - min 1.17 Thermal for Gen - max




Xcel Energy
2017 Hosting Capacity Study Results - Tabular View
State of Minnesota

Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 3 of 29

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Bassett Creek BCRO061 1.18 Primary Over-Voltage - min 8.44 Breaker Relay Reduction of Reach - max
Bassett Creek BCR062 1.2 Primary Over-Voltage - min 7.06 Breaker Relay Reduction of Reach - max
Bassett Creek BCRO63 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Bassett Creek BCRO081 1.7 Primary Over-Voltage - min 8.83 Breaker Relay Reduction of Reach - max
Bassett Creek BCRO082 1.1 Primary Over-Voltage - min 8.75 Breaker Relay Reduction of Reach - max
Bassett Creek BCRO083 1.17 Thermal for Gen - min 7.29 Breaker Relay Reduction of Reach - max
Belgrade BEGO001 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max
Becker BEKO021 0.1 Primary Over-Voltage - min 0.1 Primary Over-Voltage - max
Becker BEK311 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max
Belle Plaine BELO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Belle Plaine BEL062 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max
Buffalo Lake BFL021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Bird Island BIS001 0.1 Primary Over-Voltage - min 0.65 Breaker Relay Reduction of Reach - max
Bluff Creek BLCO61 1.3 Primary Over-Voltage - min 9.41 Breaker Relay Reduction of Reach - max
Bluff Creek BLCO062 0.8 Primary Over-Voltage - min 7.05 Breaker Relay Reduction of Reach - max
Bluff Creek BLC063 0.9 Primary Over-Voltage - min 6 Breaker Relay Reduction of Reach - max
Bluff Creek BLCO071 1.3 Primary Over-Voltage - min 8.65 Breaker Relay Reduction of Reach - max
Bluff Creek BLCO072 0.9 Primary Over-Voltage - min 7.2 Breaker Relay Reduction of Reach - max
Blue Herron BLHO061 4.54 Thermal for Gen - min 7.64 Additional FElement Fault Current - max
Blue Herron BLHO062 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Blue Lake BLL062 1.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Blue Lake BLL063 3.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Blue Lake BLL064 3.6 Primary Over-Voltage - min 9.34 Thermal for Gen - max
Blue Lake BLL071 1 Primary Over-Voltage - min 9.21 Breaker Relay Reduction of Reach - max
Blue Lake BLL072 1.2 Primary Over-Voltage - min 4.21 Breaker Relay Reduction of Reach - max
Brooten BROO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Brooklyn Park BRP061 1.1 Primary Over-Voltage - min 6.26 Additional Element Fault Current - max
Brooklyn Park BRP062 0.8 Primary Over-Voltage - min 7.21 Additional Element Fault Current - max
Brooklyn Park BRP063 1.7 Primary Over-Voltage - min 6.07 Additional Element Fault Current - max
Brooklyn Park BRP071 1 Primary Over-Voltage - min 7.4 Breaker Relay Reduction of Reach - max
Brooklyn Park BRP072 1.4 Primary Over-Voltage - min 9.45 Breaker Relay Reduction of Reach - max
Brooklyn Park BRP073 1 Primary Over-Voltage - min 7.76 Breaker Relay Reduction of Reach - max
Brownton BRWO001 0.39 Thermal for Gen - min 0.39 Thermal for Gen - max
Butterfield BTF001 0.3 Primary Over-Voltage - min 1.65 Additional Element Fault Current - max
Burnside BURO022 1.06 Thermal for Gen - min 7.72 Breaker Relay Reduction of Reach - max
Burnside BURO023 0.3 Primary Over-Voltage - min 3.4 Breaker Relay Reduction of Reach - max
Burnside BURO032 0 Primary Over-Voltage - min 0 Additional Element Fault Current - max
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Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Baytown BYTO061 0.8 Primary Over-Voltage - min 6.84 Breaker Relay Reduction of Reach - max
Baytown BYTO071 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Baytown BYTO072 0.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Cannon Falls CAF021 1.1 Primary Over-Voltage - min 2.81 Additional Element Fault Current - max
Cannon Falls CAF022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Cedarvale CDV061 1.3 Primary Over-Voltage - min 8.45 Breaker Relay Reduction of Reach - max
Cedarvale CDV062 3 Primary Over-Voltage - min 9.35 Additional Element Fault Current - max
Cedarvale CDV063 0.9 Primary Over-Voltage - min 7.14 Breaker Relay Reduction of Reach - max
Cedarvale CDV071 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Cedarvale CDV072 1.3 Primary Over-Voltage - min 8.33 Breaker Relay Reduction of Reach - max
Cedar Lake CELO061 1 Primary Over-Voltage - min 7.93 Breaker Relay Reduction of Reach - max
Cedar Lake CEL062 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Cedar Lake CEL063 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Cedar Lake CEL064 1 Primary Over-Voltage - min 7.15 Breaker Relay Reduction of Reach - max
Cedar Lake CELO066 1.2 Thermal for Gen - min 9.29 Breaker Relay Reduction of Reach - max
Cedar Lake CELO071 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Cedar Lake CEL072 1.17 Thermal for Gen - min 9.26 Breaker Relay Reduction of Reach - max
Cedar Lake CELO075 1.16 Thermal for Gen - min 10 Primary Over-Voltage - max
Cottage Grove CGRO61 0.6 Primary Over-Voltage - min 4.68 Breaker Relay Reduction of Reach - max
Cottage Grove CGRO62 2.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Cottage Grove CGRO63 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Cottage Grove CGRO64 0.8 Primary Over-Voltage - min 9.61 Breaker Relay Reduction of Reach - max
Cottage Grove CGRO71 1 Primary Over-Voltage - min 8.88 Breaker Relay Reduction of Reach - max
Cottage Grove CGRO72 1 Primary Over-Voltage - min 8.35 Breaker Relay Reduction of Reach - max
Cottage Grove CGRO73 6.02 Additional Element Fault Current - min 10 Primary Over-Voltage - max
Cottage Grove CGRO74 1 Primary Over-Voltage - min 8.93 Breaker Relay Reduction of Reach - max
Chemolite CHEO063 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Chemolite CHE064 3.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Chemolite CHEO075 2.84 Additional Element Fault Current - min 4.4 Primary Voltage Deviation - max
Chemolite CHEO076 0.6 Primary Over-Voltage - min 5.35 Breaker Relay Reduction of Reach - max
Chisago County CHI311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Clarks Grove CKG041 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Clara City CLC022 0.01 Breaker Relay Reduction of Reach - min 0.01 Breaker Relay Reduction of Reach - max
Clara City CLC221 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Coon Creek CNC061 1.9 Primary Over-Voltage - min 8.18 Breaker Relay Reduction of Reach - max
Coon Creek CNC062 1 Primary Over-Voltage - min 6.33 Breaker Relay Reduction of Reach - max
Coon Creek CNC063 1.2 Thermal for Gen - min 5.5 Breaker Relay Reduction of Reach - max
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Coon Creek CNC071 1.2 Primary Over-Voltage - min 5.08 Breaker Relay Reduction of Reach - max
Coon Creek CNC072 1.1 Primary Over-Voltage - min 6.43 Breaker Relay Reduction of Reach - max
Coon Creek CNC073 0.5 Primary Over-Voltage - min 2.85 Breaker Relay Reduction of Reach - max
Cokato COKO061 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Crystal Foods CRF061 2.1 Primary Over-Voltage - min 5.91 Additional Element Fault Current - max
Crystal Foods CRF062 1.2 Thermal for Gen - min 5.91 Additional Element Fault Current - max
Crooked Lake CRL027 1.06 Thermal for Gen - min 7.1 Breaker Relay Reduction of Reach - max
Crooked Lake CRL031 1.06 Thermal for Gen - min 6.65 Breaker Relay Reduction of Reach - max
Crooked Lake CRLO33 1 Primary Over-Voltage - min 6.05 Breaker Relay Reduction of Reach - max
Crooked Lake CRLO65 1.4 Primary Over-Voltage - min 9.57 Breaker Relay Reduction of Reach - max
Castle Rock CSR001 0.2 Primary Over-Voltage - min 1.02 Breaker Relay Reduction of Reach - max
Cannon Falls Transmission CTF021 0.2 Primary Over-Voltage - min 1.61 Breaker Relay Reduction of Reach - max
Cannon Falls Transmission CTF022 0.4 Primary Over-Voltage - min 2.06 Breaker Relay Reduction of Reach - max
Credit River CTRO21 1.06 Thermal for Gen - min 6.49 Breaker Relay Reduction of Reach - max
Credit River CTRO22 1.5 Primary Over-Voltage - min 8.21 Breaker Relay Reduction of Reach - max
Credit River CTRO31 0.4 Primary Over-Voltage - min 3.19 Breaker Relay Reduction of Reach - max
Danube DANO021 0.2 Primary Over-Voltage - min 1.55 Breaker Relay Reduction of Reach - max
Dassel DAS061 0.1 Primary Over-Voltage - min 1.77 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL060 0.3 Primary Over-Voltage - min 1.61 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL061 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Dayton's Bluff DBL062 0.87 Thermal for Gen - min 10 Primary Over-Voltage - max
Dayton's Bluff DBL063 1.1 Primary Over-Voltage - min 7.75 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL064 2.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Dayton's Bluff DBLO065 1.8 Primary Over-Voltage - min 9.92 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL066 0.37 Thermal for Gen - min 3.54 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBLO067 3.1 Primary Over-Voltage - min 8.93 Additional Element Fault Current - max
Dayton's Bluff DBL068 0.7 Primary Over-Voltage - min 5.08 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL069 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Dayton's Bluff DBL072 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Dayton's Bluff DBIL073 0.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Dayton's Bluff DBL074 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Dayton's Bluff DBL081 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Dayton's Bluff DBL082 3.19 Thermal for Gen - min 10 Primary Over-Voltage - max
Douglas County DGCO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Dahlgren DHLO061 0.6 Primary Over-Voltage - min 5.6 Breaker Relay Reduction of Reach - max
Delano DLO021 0.7 Primary Over-Voltage - min 1.76 Additional Element Fault Current - max
Dundas DNDO061 0.8 Primary Over-Voltage - min 5.67 Breaker Relay Reduction of Reach - max
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Dundas DNDO062 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Dundas DNDO071 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Dundas DNDO072 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Dodge Center DOC021 0.6 Primary Over-Voltage - min 5.45 Breaker Relay Reduction of Reach - max
Dodge Center DOCO031 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Dodge Center DOC211 0.2 Primary Over-Voltage - min 1.43 Breaker Relay Reduction of Reach - max
Deephaven DPNO061 2.9 Primary Over-Voltage - min 9.99 Breaker Relay Reduction of Reach - max
Deephaven DPNO062 1.5 Primary Over-Voltage - min 9.58 Breaker Relay Reduction of Reach - max
Deephaven DPNO063 1.6 Primary Over-Voltage - min 8.94 Breaker Relay Reduction of Reach - max
Deephaven DPNO071 1.44 Thermal for Gen - min 8.87 Breaker Relay Reduction of Reach - max
Deephaven DPNO072 1.17 Thermal for Gen - min 9.11 Breaker Relay Reduction of Reach - max
Deephaven DPNO073 0.9 Primary Over-Voltage - min 6.34 Breaker Relay Reduction of Reach - max
East Bloomington EBL062 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
East Bloomington EBL063 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
East Bloomington EBL064 5.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
East Bloomington EBL065 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
East Bloomington EBL066 9.72 Additional Element Fault Current - min 10 Primary Over-Voltage - max
East Bloomington EBL067 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
East Bloomington EBLO071 8.6 Additional Element Fault Current - min 10 Primary Over-Voltage - max
East Bloomington EBL072 3.4 Primary Over-Voltage - min 9.78 Thermal for Gen - max
East Bloomington EBL073 4.89 Thermal for Gen - min 10 Primary Over-Voltage - max
East Bloomington EBL074 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
East Bloomington EBL075 8.96 Additional Element Fault Current - min 10 Primary Over-Voltage - max
East Bloomington EBL076 2.8 Primary Over-Voltage - min 7.05 Breaker Relay Reduction of Reach - max
East Bloomington EBL077 8.98 Additional Element Fault Current - min 10 Primary Over-Voltage - max
East Bloomington EBLO081 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
East Bloomington EBL082 1.2 Primary Over-Voltage - min 6.9 Breaker Relay Reduction of Reach - max
East Bloomington EBL083 5.49 Thermal for Gen - min 10 Primary Over-Voltage - max
East Bloomington EBL084 1.7 Primary Over-Voltage - min 6.16 Breaker Relay Reduction of Reach - max
East Bloomington EBL085 9.67 Additional Element Fault Current - min 10 Primary Over-Voltage - max
East Bloomington EBL087 9.67 Additional Element Fault Current - min 10 Primary Over-Voltage - max
Elm Creck ECKO061 1 Primary Over-Voltage - min 8.27 Breaker Relay Reduction of Reach - max
Elm Creek ECKO062 1.5 Primary Over-Voltage - min 8.79 Breaker Relay Reduction of Reach - max
Elm Creck ECKO063 1 Primary Over-Voltage - min 7.29 Breaker Relay Reduction of Reach - max
Elm Creek ECKO081 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elm Creck ECK082 1 Primary Over-Voltage - min 8.55 Breaker Relay Reduction of Reach - max
Elm Creek ECK321 0.5 Primary Over-Voltage - min 6.54 Breaker Relay Reduction of Reach - max
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Elm Creek ECK322 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Edina EDAO061 0.8 Primary Over-Voltage - min 8.35 Breaker Relay Reduction of Reach - max
Edina EDA062 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Edina EDAO065 1.4 Primary Over-Voltage - min 7.17 Breaker Relay Reduction of Reach - max
Edina EDAO06G6 1.3 Primary Over-Voltage - min 8.48 Breaker Relay Reduction of Reach - max
Edina EDAO0G7 0.1 Primary Over-Voltage - min 0.87 Breaker Relay Reduction of Reach - max
Edina EDAO0GS 3.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDA069 5.32 Thermal for Gen - min 7.37 Additional Element Fault Current - max
Edina EDAO071 1.6 Primary Over-Voltage - min 9.57 Breaker Relay Reduction of Reach - max
Edina EDA072 2.35 Additional Element Fault Current - min 7.14 Breaker Relay Reduction of Reach - max
Edina EDAO073 0.9 Primary Over-Voltage - min 7.8 Breaker Relay Reduction of Reach - max
Edina EDAO074 1.3 Primary Over-Voltage - min 8.66 Breaker Relay Reduction of Reach - max
Edina EDAOQ75 1.2 Primary Over-Voltage - min 7.28 Breaker Relay Reduction of Reach - max
Edina EDAOQ76 4.68 Thermal for Gen - min 10 Primary Over-Voltage - max
Edina EDAOQ77 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDAO078 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDAOQ79 1.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDAO081 1.3 Primary Over-Voltage - min 8.84 Breaker Relay Reduction of Reach - max
Edina EDAO082 1.2 Primary Over-Voltage - min 4.41 Breaker Relay Reduction of Reach - max
Edina EDAO083 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDA084 2.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Edina EDAO085 4.43 Thermal for Gen - min 10 Primary Over-Voltage - max
Edina EDAO087 2 Primary Over-Voltage - min 8.59 Breaker Relay Reduction of Reach - max
Edina EDAO088 1.5 Primary Over-Voltage - min 8.5 Breaker Relay Reduction of Reach - max
Edina EDAO089 0.9 Primary Over-Voltage - min 5.9 Breaker Relay Reduction of Reach - max

Eden Prarie EDP062 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Eden Prarie EDP063 2.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Eden Prarie EDP071 1.1 Primary Over-Voltage - min 8.12 Breaker Relay Reduction of Reach - max

Eden Prarie EDP072 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Eden Prarie EDP073 1.1 Primary Over-Voltage - min 9.42 Breaker Relay Reduction of Reach - max

Eden Prarie EDP081 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Eden Prarie EDP082 0.41 Additional Element Fault Current - min 2.36 Breaker Relay Reduction of Reach - max

Eden Prarie EDP083 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Eden Prarie EDP084 4.33 Thermal for Gen - min 10 Primary Over-Voltage - max

Eden Prarie EDP085 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Eden Prarie EDP091 0.8 Primary Over-Voltage - min 7.7 Breaker Relay Reduction of Reach - max

Eden Prarie EDP092 1.1 Primary Over-Voltage - min 6.89 Breaker Relay Reduction of Reach - max
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Eden Prarie EDP093 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Eden Prarie EDP09%4 1.5 Primary Over-Voltage - min 8.73 Breaker Relay Reduction of Reach - max
Eden Prarie EDP095 3.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Eagle Lake EGL021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Eagle Lake EGL022 0.6 Primary Over-Voltage - min 3.62 Breaker Relay Reduction of Reach - max
Elko EKO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Elliott Park ELP061 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP062 3.29 Thermal for Gen - min 10 Primary Over-Voltage - max
Elliott Park ELP063 3.38 Thermal for Gen - min 10 Primary Over-Voltage - max
Elliott Park ELP064 3.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP071 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP072 7.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP073 4.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP074 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELPO075 5.95 Thermal for Gen - min 10 Primary Over-Voltage - max
Elliott Park ELP081 4.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP082 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Elliott Park ELP083 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP084 2.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Elliott Park ELP085 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Elliott Park ELP086 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Essig ESG001 0.1 Primary Over-Voltage - min 0.51 Additional Element Fault Current - max
Eastwood ESWO061 1.2 Primary Over-Voltage - min 7.77 Breaker Relay Reduction of Reach - max
Eastwood ESW062 1.1 Primary Over-Voltage - min 6.51 Breaker Relay Reduction of Reach - max
Eastwood ESW063 2.7 Primary Over-Voltage - min 9.11 Additional Element Fault Current - max
Eastwood ESW071 1.3 Primary Over-Voltage - min 6.61 Breaker Relay Reduction of Reach - max
Eastwood ESW072 1.5 Primary Over-Voltage - min 7.92 Breaker Relay Reduction of Reach - max
Eastwood ESW073 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Eastwood ESW081 1.21 Thermal for Gen - min 6.59 Breaker Relay Reduction of Reach - max
Eastwood ESW082 0 Additional Element Fault Current - min 1.11 Breaker Relay Reduction of Reach - max
East Winona EWI022 0.8 Primary Over-Voltage - min 3.41 Breaker Relay Reduction of Reach - max
Excelsior EXC061 1.17 Thermal for Gen - min 6.11 Additional FElement Fault Current - max
Excelsior EXC062 1.17 Thermal for Gen - min 5.5 Breaker Relay Reduction of Reach - max
Faribault FABOG61 1.17 Thermal for Gen - min 4.76 Additional Element Fault Current - max
Faribault FAB063 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Faribault FABO071 1.17 Thermal for Gen - min 8.78 Breaker Relay Reduction of Reach - max
Faribault FAB073 1.1 Primary Over-Voltage - min 5.26 Additional Element Fault Current - max
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Fair Park FAPO61 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Fair Park FAP071 0.9 Primary Over-Voltage - min 7.94 Breaker Relay Reduction of Reach - max
Fiesta City FIC021 0.3 Primary Over-Voltage - min 0.7 Primary Over-Voltage - max
Fiesta City FIC022 2.6 Primary Over-Voltage - min 5.76 Additional Element Fault Current - max
Fiesta City FIC031 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Franklin FRAO001 0.1 Primary Over-Voltage - min 0.77 Breaker Relay Reduction of Reach - max
Franklin FRA211 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Farmington FRMO061 0.99 Thermal for Gen - min 6.87 Breaker Relay Reduction of Reach - max
Farmington FRMO062 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Farmington FRMO071 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Frontenac FRO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
First Lake FSI.311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
First Lake FSI.312 0.1 Primary Over-Voltage - min 1.39 Breaker Relay Reduction of Reach - max
Fifth Street FST067 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Fifth Street FST068 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Fifth Street FST077 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Fifth Street FST078 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Fifth Street FST085 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Fifth Street FST086 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Fifth Street FST087 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Fifth Street FST088 1.42 Thermal for Gen - min 10 Primary Over-Voltage - max
Gaylord GAY001 0.1 Primary Over-Voltage - min 0.69 Breaker Relay Reduction of Reach - max
Gaylord GAY002 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Gaylord GAY003 0.2 Primary Over-Voltage - min 1.67 Breaker Relay Reduction of Reach - max
Greenfield GFDO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Greenfield GFD022 0.4 Primary Over-Voltage - min 4.72 Breaker Relay Reduction of Reach - max
Gibbon GIB021 0 Additional Element Fault Current - min 0 Additional FElement Fault Current - max
Glenwood GLD021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Glenwood GLDO031 0.2 Primary Over-Voltage - min 1.5 Primary Over-Voltage - max
Goose Lake GLKO061 0.7 Primary Over-Voltage - min 7.21 Breaker Relay Reduction of Reach - max
Goose Lake GLK062 1 Primary Over-Voltage - min 8.49 Breaker Relay Reduction of Reach - max
Goose Lake GLKO063 0.2 Primary Over-Voltage - min 6.38 Breaker Relay Reduction of Reach - max
Goose Lake GLKO064 1.2 Thermal for Gen - min 6.39 Breaker Relay Reduction of Reach - max
Goose Lake GLKO065 1.1 Primary Over-Voltage - min 5.36 Breaker Relay Reduction of Reach - max
Goose Lake GLKO071 0.9 Primary Over-Voltage - min 8.66 Breaker Relay Reduction of Reach - max
Goose Lake GLKO072 1.17 Thermal for Gen - min 7.47 Breaker Relay Reduction of Reach - max
Goose Lake GLKO073 1.17 Thermal for Gen - min 5.62 Breaker Relay Reduction of Reach - max
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Goose Lake GLK074 0.3 Primary Over-Voltage - min 1.61 Breaker Relay Reduction of Reach - max
Glen Lake GNLO061 8.53 Additional Element Fault Current - min 8.54 Additional FElement Fault Current - max
Glen Lake GNL062 0.8 Primary Over-Voltage - min 6.3 Breaker Relay Reduction of Reach - max
Glen Lake GNLO063 0.8 Primary Over-Voltage - min 7.59 Breaker Relay Reduction of Reach - max
Glen Lake GNL071 1.9 Primary Over-Voltage - min 8.45 Breaker Relay Reduction of Reach - max
Glen Lake GNL072 1.1 Primary Over-Voltage - min 9.36 Breaker Relay Reduction of Reach - max
Glen Lake GNLO073 1.1 Primary Over-Voltage - min 8.38 Breaker Relay Reduction of Reach - max

Gopher GPHO061 1.22 Thermal for Gen - min 10 Primary Over-Voltage - max
Gopher GPHO062 1.11 Thermal for Gen - min 10 Primary Over-Voltage - max
Gopher GPHO068 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Gopher GPHO069 9.27 Additional Element Fault Current - min 10 Primary Over-Voltage - max
Gopher GPHO073 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Gopher GPHO074 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Gopher GPHO075 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Gopher GPHO079 7.17 Additional Element Fault Current - min 10 Primary Over-Voltage - max

Granite City GRC062 1.1 Primary Over-Voltage - min 6.29 Breaker Relay Reduction of Reach - max

Granite City GRC063 1.7 Primary Over-Voltage - min 8.85 Breaker Relay Reduction of Reach - max

Granite City GRC073 0.2 Primary Over-Voltage - min 2.02 Breaker Relay Reduction of Reach - max

Granite City GRC311 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max

Granite City GRC312 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Granite City GRC313 0.2 Primary Over-Voltage - min 4.2 Breaker Relay Reduction of Reach - max
Green Isle GRI1001 0.3 Primary Over-Voltage - min 1.74 Additional Element Fault Current - max

Gleason Lake GSL061 1 Primary Over-Voltage - min 5.83 Breaker Relay Reduction of Reach - max
Gleason Lake GSL064 1.17 Thermal for Gen - min 8.42 Breaker Relay Reduction of Reach - max
Gleason Lake GSL065 1.17 Thermal for Gen - min 4.25 Breaker Relay Reduction of Reach - max
Gleason Lake GSLO074 0.8 Primary Over-Voltage - min 4.93 Breaker Relay Reduction of Reach - max
Gleason Lake GSLO75 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Gleason Lake GSLO076 0.8 Primary Over-Voltage - min 4.98 Breaker Relay Reduction of Reach - max
Gleason Lake GSLO079 1.17 Thermal for Gen - min 6.43 Breaker Relay Reduction of Reach - max
Gleason Lake GSL341 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Gleason Lake GSL.342 1.6 Primary Over-Voltage - min 6.26 Breaker Relay Reduction of Reach - max
Goodview GVW021 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Goodview GVW022 2.4 Primary Over-Voltage - min 6.42 Breaker Relay Reduction of Reach - max
Goodview GVW023 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Goodview GVW031 0 Primary Over-Voltage - min 0 Additional Element Fault Current - max
Goodview GVW032 0.4 Primary Over-Voltage - min 2.72 Breaker Relay Reduction of Reach - max
Hadley HADO021 0.4 Primary Over-Voltage - min 2.01 Breaker Relay Reduction of Reach - max
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Hadley HADO022 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Hastings HAS021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Hastings HAS022 0.6 Primary Over-Voltage - min 4.05 Breaker Relay Reduction of Reach - max
Hastings HAS023 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Hastings HASO031 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Hastings HAS032 0.6 Primary Over-Voltage - min 6.45 Breaker Relay Reduction of Reach - max
Hastings HAS033 1.4 Primary Over-Voltage - min 6.92 Breaker Relay Reduction of Reach - max

Hector HEC001 0.1 Primary Over-Voltage - min 0.93 Breaker Relay Reduction of Reach - max

Henderson HENO021 0.4 Primary Over-Voltage - min 1.31 Thermal for Gen - max
Hollydale HOLO061 0.8 Primary Over-Voltage - min 8.38 Breaker Relay Reduction of Reach - max
Hollydale HOLO062 0.7 Primary Over-Voltage - min 7.11 Breaker Relay Reduction of Reach - max

Howard Lake HOWO061 0.4 Primary Over-Voltage - min 5.3 Breaker Relay Reduction of Reach - max

Hassan HSN311 0.2 Primary Over-Voltage - min 2.86 Breaker Relay Reduction of Reach - max

Hassan HSN312 0.08 Breaker Relay Reduction of Reach - min 0.08 Breaker Relay Reduction of Reach - max

Hassan HSN321 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max

Hassan HSN322 1.7 Primary Over-Voltage - min 15.99 Breaker Relay Reduction of Reach - max

Hugo HUG?311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Hugo HUG312 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Hugo HUG321 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Hugo HUG322 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Hiawatha West HWWO061 0.3 Primary Over-Voltage - min 1.74 Breaker Relay Reduction of Reach - max
Hiawatha West HWW062 1.6 Primary Over-Voltage - min 8.9 Breaker Relay Reduction of Reach - max
Hiawatha West HWWO071 1.21 Thermal for Gen - min 10 Primary Over-Voltage - max
Hiawatha West HWWO072 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Hiawatha West HWWO073 2.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Hiawatha West HWWO074 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Hiawatha West HWWO075 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Hyland Lake HYTL061 1.2 Primary Over-Voltage - min 6.32 Breaker Relay Reduction of Reach - max
Hyland Lake HYTL.062 1.5 Primary Over-Voltage - min 9.47 Breaker Relay Reduction of Reach - max
Hyland Lake HYTL063 0.4 Primary Over-Voltage - min 4.75 Breaker Relay Reduction of Reach - max
Hyland Lake HYL064 0.7 Primary Over-Voltage - min 6.24 Breaker Relay Reduction of Reach - max
Hyland Lake HYL065 1.2 Primary Over-Voltage - min 9.15 Breaker Relay Reduction of Reach - max
Hyland Lake HYTL.071 1.9 Primary Over-Voltage - min 9.37 Thermal for Gen - max
Hyland Lake HYL072 0.8 Primary Over-Voltage - min 7.06 Breaker Relay Reduction of Reach - max
Hyland Lake HYL.073 1.4 Primary Over-Voltage - min 9.37 Breaker Relay Reduction of Reach - max
Hyland Lake HYL074 1.6 Primary Over-Voltage - min 8.61 Breaker Relay Reduction of Reach - max
Hyland Lake HYL075 1 Primary Over-Voltage - min 8.14 Breaker Relay Reduction of Reach - max
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Indiana IDA0G61 3.51 Thermal for Gen - min 10 Primary Over-Voltage - max
Indiana IDA0G2 1.17 Thermal for Gen - min 8.29 Breaker Relay Reduction of Reach - max
Indiana IDA063 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Indiana IDA0OG4 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Indiana IDA071 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Indiana IDA072 1.1 Primary Over-Voltage - min 8.89 Breaker Relay Reduction of Reach - max
Indiana IDA073 1.17 Thermal for Gen - min 9.17 Breaker Relay Reduction of Reach - max
Indiana IDA074 1.17 Thermal for Gen - min 9.13 Breaker Relay Reduction of Reach - max
Jordan JORO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Jordan JORO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Kasson KANO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Kasson KANO031 0 Primary Over-Voltage - min 0 Additional Element Fault Current - max
Kenyon KENO021 0.3 Primary Over-Voltage - min 1.53 Breaker Relay Reduction of Reach - max
Kenyon KENO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Kimball KIMO021 0.79 Additional Element Fault Current - min 1.78 Additional Element Fault Current - max
Kegan Lake KILKO061 1 Primary Over-Voltage - min 7.02 Breaker Relay Reduction of Reach - max
Kohlman Lake KOLO061 2 Primary Over-Voltage - min 8.16 Breaker Relay Reduction of Reach - max
Kohlman Lake KOLO062 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Kohlman Lake KOLO063 2.4 Primary Over-Voltage - min 9.18 Breaker Relay Reduction of Reach - max
Kohlman Lake KOL064 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Kohlman Lake KOL065 1.17 Thermal for Gen - min 9.54 Breaker Relay Reduction of Reach - max
Kohlman Lake KOLO071 1 Primary Over-Voltage - min 7.46 Breaker Relay Reduction of Reach - max
Kohlman Lake KOLO073 0.9 Primary Over-Voltage - min 2.1 Primary Over-Voltage - max
Kohlman Lake KOL074 0.8 Primary Over-Voltage - min 2.6 Primary Over-Voltage - max
Lake Bavaria LAB311 0.2 Primary Over-Voltage - min 5.79 Breaker Relay Reduction of Reach - max
Lake Bavaria LAB312 0.1 Primary Over-Voltage - min 2.61 Breaker Relay Reduction of Reach - max
La Crescent LAC062 0.2 Primary Over-Voltage - min 1.22 Breaker Relay Reduction of Reach - max
La Crescent LACO063 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lake Emily LAEO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lafayette LAF001 0.1 Primary Over-Voltage - min 1.17 Breaker Relay Reduction of Reach - max
Lake City LAKO032 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lake Pulaski LAP311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lake Yankton LAY0061 0.2 Primary Over-Voltage - min 1 Breaker Relay Reduction of Reach - max
Lawrence Creek LCR311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lexington LEXO061 0.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Lexington LEX062 1.5 Thermal for Gen - min 10 Primary Over-Voltage - max
Lexington LEX063 1.17 Thermal for Gen - min 9.93 Breaker Relay Reduction of Reach - max
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Lexington LEX0064 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Lexington LEXO065 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Lexington LEX071 1.21 Thermal for Gen - min 10 Primary Over-Voltage - max
Lexington LEX072 1.39 Thermal for Gen - min 10 Primary Over-Voltage - max
Lexington LEX073 4.33 Thermal for Gen - min 10 Primary Over-Voltage - max
Lexington LEX074 0.5 Primary Over-Voltage - min 0.94 Thermal for Gen - max
Lexington LEX075 0.4 Primary Over-Voltage - min 2.96 Breaker Relay Reduction of Reach - max
Lexington LLEX331 0.9 Primary Over-Voltage - min 5.82 Breaker Relay Reduction of Reach - max
Lexington LEX332 1.3 Primary Over-Voltage - min 10.69 Breaker Relay Reduction of Reach - max
Lexington LLEX333 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lake Lillian LIL021 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Lindstrom LIN022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lindstrom LINO31 0.1 Primary Over-Voltage - min 2.32 Breaker Relay Reduction of Reach - max
Long Lake LLKO061 0.8 Primary Over-Voltage - min 6.62 Breaker Relay Reduction of Reach - max
Long Lake LILKO063 1.17 Thermal for Gen - min 8.29 Breaker Relay Reduction of Reach - max
Long Lake LILKO071 0.1 Primary Over-Voltage - min 2.16 Breaker Relay Reduction of Reach - max
Long Lake LLKO072 0.9 Primary Over-Voltage - min 6.86 Breaker Relay Reduction of Reach - max
Linn Street LNS021 0.7 Primary Over-Voltage - min 5.96 Additional Element Fault Current - max
Linn Street LNS022 4.81 Thermal for Gen - min 5.96 Additional Element Fault Current - max
Linn Street 1L.NS032 1.1 Primary Over-Voltage - min 5.96 Thermal for Gen - max
Linn Street 1.NS033 0.6 Primary Over-Voltage - min 3.51 Breaker Relay Reduction of Reach - max
Lone Oak LOKO061 0 Additional Element Fault Cutrent - min 0 Additional Element Fault Current - max
Lone Oak LOKO062 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Lone Oak LOKO063 0.7 Primary Over-Voltage - min 2.6 Breaker Relay Reduction of Reach - max
Lone Oak LOKO081 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Lone Oak LOKO082 2.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Lone Oak LOKO083 1.1 Primary Over-Voltage - min 6.94 Breaker Relay Reduction of Reach - max
Lone Oak LOKO091 1.1 Primary Over-Voltage - min 8.31 Breaker Relay Reduction of Reach - max
Lone Oak LOK092 1.4 Primary Over-Voltage - min 9.28 Breaker Relay Reduction of Reach - max
Lone Oak LOK093 0.3 Primary Over-Voltage - min 2.86 Breaker Relay Reduction of Reach - max
Lowry LOWO021 0.3 Primary Over-Voltage - min 2.67 Breaker Relay Reduction of Reach - max
Lester Prarie LSP021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Lester Prarie LSP022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Maple Lake MAPO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mazeppa MAZ021 0.2 Primary Over-Voltage - min 1.27 Breaker Relay Reduction of Reach - max
Medford Junction MDF021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Midtown MDTO061 4.34 Thermal for Gen - min 10 Primary Over-Voltage - max




Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 14 of 29

Xcel Energy
2017 Hosting Capacity Study Results - Tabular View
State of Minnesota

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Midtown MDTO062 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Midtown MDTO067 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Midtown MDTO071 3.51 Thermal for Gen - min 10 Primary Over-Voltage - max
Midtown MDTO073 3.31 Thermal for Gen - min 10 Primary Over-Voltage - max
Midtown MDT074 3.31 Thermal for Gen - min 10 Primary Over-Voltage - max
Midtown MDTO077 2.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Meire Grove MEI021 0.3 Primary Over-Voltage - min 1.74 Additional Element Fault Current - max
Mecker MEKO021 0.3 Primary Over-Voltage - min 4.55 Breaker Relay Reduction of Reach - max
Medicine Lake MEILO061 1.2 Primary Over-Voltage - min 7.27 Additional Element Fault Current - max
Medicine Lake MEL062 1 Primary Over-Voltage - min 7.41 Breaker Relay Reduction of Reach - max
Medicine Lake MELO063 4.41 Thermal for Gen - min 10 Primary Over-Voltage - max
Medicine Lake MELO064 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO065 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO066 3.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO067 2.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO068 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO069 1.5 Primary Over-Voltage - min 7.53 Breaker Relay Reduction of Reach - max
Medicine Lake MEILO071 2.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO072 1.1 Primary Over-Voltage - min 9.47 Breaker Relay Reduction of Reach - max
Medicine Lake MEILO073 2.1 Primary Over-Voltage - min 9.2 Breaker Relay Reduction of Reach - max
Medicine Lake MEL074 1.1 Primary Over-Voltage - min 7.77 Breaker Relay Reduction of Reach - max
Medicine Lake MEILO075 1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO076 1.7 Primary Over-Voltage - min 9.81 Breaker Relay Reduction of Reach - max
Medicine Lake MELO77 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO078 1.3 Primary Over-Voltage - min 9.41 Breaker Relay Reduction of Reach - max
Medicine Lake MELO079 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
Medicine Lake MEILO081 1.3 Primary Over-Voltage - min 6.32 Breaker Relay Reduction of Reach - max
Medicine Lake MEILO082 1.9 Primary Over-Voltage - min 4.55 Thermal for Gen - max
Medicine Lake MELO083 1.2 Primary Over-Voltage - min 7.54 Breaker Relay Reduction of Reach - max
Medicine Lake MELO87 0.4 Primary Over-Voltage - min 4.73 Breaker Relay Reduction of Reach - max
Medicine Lake MELO088 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Medicine Lake MELO089 1 Primary Over-Voltage - min 5.61 Thermal for Gen - max
Morgan MGN211 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mayhew Lake MHW311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mayhew Lake MHW312 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mound MNDO061 1.6 Primary Over-Voltage - min 9.46 Breaker Relay Reduction of Reach - max
Mound MNDO062 0.7 Primary Over-Voltage - min 5.25 Breaker Relay Reduction of Reach - max
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Mound MNDO063 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mound MNDO071 1 Primary Over-Voltage - min 7.38 Breaker Relay Reduction of Reach - max
Mound MNDO072 0.9 Primary Over-Voltage - min 4.86 Breaker Relay Reduction of Reach - max
Minnesota Lake MNLO001 0 Thermal for Gen - min 0 Thermal for Gen - max
Minnesota Valley MNV211 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Moore Lake MOLO061 1.1 Primary Over-Voltage - min 4.77 Breaker Relay Reduction of Reach - max
Moore Lake MOLO062 3.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Moore Lake MOL063 1.5 Primary Over-Voltage - min 8.98 Breaker Relay Reduction of Reach - max
Moore Lake MOLO064 1.2 Primary Over-Voltage - min 8.47 Breaker Relay Reduction of Reach - max
Moore Lake MOLO065 1.9 Primary Over-Voltage - min 7.24 Additional Element Fault Current - max
Moore Lake MOL066 1.1 Primary Over-Voltage - min 6.45 Breaker Relay Reduction of Reach - max
Moore Lake MOL067 2.6 Primary Over-Voltage - min 6.79 Breaker Relay Reduction of Reach - max
Moore Lake MOLO068 1.5 Primary Over-Voltage - min 5.08 Breaker Relay Reduction of Reach - max
Moore Lake MOLO069 3.1 Primary Over-Voltage - min 7.14 Breaker Relay Reduction of Reach - max
Moore Lake MOLO071 3.53 Thermal for Gen - min 10 Primary Over-Voltage - max
Moore Lake MOLO072 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Moore Lake MOLO073 0.9 Primary Over-Voltage - min 6.28 Breaker Relay Reduction of Reach - max
Moore Lake MOLO074 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Moore Lake MOLO076 2.3 Primary Over-Voltage - min 9.87 Breaker Relay Reduction of Reach - max
Moore Lake MOLO077 1.2 Primary Over-Voltage - min 6.61 Breaker Relay Reduction of Reach - max
Moore Lake MOLO078 0.9 Primary Over-Voltage - min 4.93 Breaker Relay Reduction of Reach - max
Moore Lake MOLO079 1.1 Primary Over-Voltage - min 7.26 Breaker Relay Reduction of Reach - max
Merriam Park MPKO061 2.2 Thermal for Gen - min 2.2 Thermal for Gen - max
Merriam Park MPKO062 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Merriam Park MPKO063 0.9 Primary Over-Voltage - min 7.67 Breaker Relay Reduction of Reach - max
Merriam Park MPKO064 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Merriam Park MPKO065 3.28 Thermal for Gen - min 9.85 Breaker Relay Reduction of Reach - max
Merriam Park MPKO066 1.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Merriam Park MPKO067 1.23 Thermal for Gen - min 10 Primary Over-Voltage - max
Merriam Park MPKO068 0.3 Primary Over-Voltage - min 3.41 Breaker Relay Reduction of Reach - max
Merriam Park MPKO071 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Merriam Park MPKO072 9.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Merriam Park MPKO073 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Merriam Park MPKO074 1.16 Thermal for Gen - min 9.73 Breaker Relay Reduction of Reach - max
Merriam Park MPKO75 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Merriam Park MPKO76 5.09 Thermal for Gen - min 10 Primary Over-Voltage - max
Merriam Park MPKO77 1.4 Thermal for Gen - min 10 Primary Over-Voltage - max
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Merriam Park MPKO078 0.1 Primary Over-Voltage - min 1.27 Breaker Relay Reduction of Reach - max
Merriam Park MPKO081 9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Merriam Park MPKO082 0.3 Primary Over-Voltage - min 2.17 Breaker Relay Reduction of Reach - max
Merriam Park MPKO083 0.3 Primary Over-Voltage - min 2.26 Breaker Relay Reduction of Reach - max
Merriam Park MPKO084 0.09 Thermal for Gen - min 0.47 Breaker Relay Reduction of Reach - max
Merriam Park MPKO85 1.6 Primary Over-Voltage - min 8.94 Breaker Relay Reduction of Reach - max
Merriam Park MPKO086 0.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Merriam Park MPKO087 1.1 Primary Over-Voltage - min 9.23 Breaker Relay Reduction of Reach - max
Mapleton MPNO081 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Meridian MRNO021 0.2 Primary Over-Voltage - min 1.2 Breaker Relay Reduction of Reach - max
Main Street MST063 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Main Street MST064 4.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Main Street MST066 1.15 Thermal for Gen - min 10 Primary Over-Voltage - max
Main Street MST068 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Main Street MSTO069 1.5 Thermal for Gen - min 9.28 Thermal for Gen - max
Main Street MST070 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Main Street MSTO071 1.17 Thermal for Gen - min 2.74 Thermal for Gen - max
Main Street MST074 3.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Main Street MSTO075 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Main Street MST076 0.8 Primary Over-Voltage - min 4.29 Breaker Relay Reduction of Reach - max
Main Street MST080 0.1 Primary Over-Voltage - min 0.91 Breaker Relay Reduction of Reach - max
Main Street MST082 1.17 Thermal for Gen - min 9.37 Thermal for Gen - max
Montrose MTRO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Montevideo MTV001 0.2 Primary Over-Voltage - min 1.85 Breaker Relay Reduction of Reach - max
Montevideo MTV002 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Montevideo MTV003 0.7 Primary Over-Voltage - min 2.32 Breaker Relay Reduction of Reach - max
Montevideo MTV021 0.2 Primary Over-Voltage - min 2.05 Breaker Relay Reduction of Reach - max
Montevideo MTV022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Mortristown MTWO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Maynard MYNO021 0.8 Primary Over-Voltage - min 2.36 Breaker Relay Reduction of Reach - max
Nerstrand NERO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Nine Mile Creek NMC063 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
Nine Mile Creek NMC064 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
Nine Mile Creek NMC082 1.1 Primary Over-Voltage - min 7.54 Breaker Relay Reduction of Reach - max
Nine Mile Creek NMC083 2.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Nine Mile Creek NMC092 2.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Nine Mile Creek NMC093 1.4 Primary Over-Voltage - min 9.77 Breaker Relay Reduction of Reach - max
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Northfield NOF061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Northfield NOF062 3.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Northfield NOF071 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Northfield NOF072 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Northfield NOF073 0 Additional Element Fault Current - min 3.7 Additional Element Fault Current - max
Oakdale OADO61 1.2 Primary Over-Voltage - min 5.63 Breaker Relay Reduction of Reach - max
Oakdale OADO062 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Oakdale OADO063 2.5 Primary Over-Voltage - min 8.03 Breaker Relay Reduction of Reach - max
Oakdale OADO064 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Oakdale OADO065 1.17 Thermal for Gen - min 6.62 Breaker Relay Reduction of Reach - max
Oakdale OADO071 0.9 Primary Over-Voltage - min 5.44 Breaker Relay Reduction of Reach - max
Oakdale OADO072 0.84 Thermal for Gen - min 4.62 Breaker Relay Reduction of Reach - max
Oakdale OADO073 1.9 Primary Over-Voltage - min 7.98 Breaker Relay Reduction of Reach - max
Oakdale OADO074 1.1 Primary Over-Voltage - min 8.35 Breaker Relay Reduction of Reach - max
Oakdale OADO075 0.9 Primary Over-Voltage - min 5.83 Breaker Relay Reduction of Reach - max
Oak Park OPKO010 2.5 Primary Over-Voltage - min 11.33 Breaker Relay Reduction of Reach - max
Oak Park OPKO065 0.4 Primary Over-Voltage - min 2.61 Breaker Relay Reduction of Reach - max
Oak Park OPKO066 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Oak Park OPKO067 0.3 Primary Over-Voltage - min 3.27 Breaker Relay Reduction of Reach - max
Oak Park OPKO071 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Oak Park OPKO072 2.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Oak Park OPKO073 0.3 Primary Over-Voltage - min 2.6 Breaker Relay Reduction of Reach - max
Oak Park OPKO074 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Oak Park OPKO075 9.36 Thermal for Gen - min 10 Primary Over-Voltage - max
Oak Park OPKO077 1.3 Primary Over-Voltage - min 3.09 Breaker Relay Reduction of Reach - max
Orono ORO061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Orono ORO062 0.5 Primary Over-Voltage - min 6.77 Breaker Relay Reduction of Reach - max
Osseo 0OSS061 0 Thermal for Gen - min 0 Additional Element Fault Current - max
Osseo 0OSS062 1.7 Primary Over-Voltage - min 8.39 Breaker Relay Reduction of Reach - max
Osseo 0OSS063 0.7 Primary Over-Voltage - min 6.58 Breaker Relay Reduction of Reach - max
Osseo 0OSS064 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Osseo 0OSS065 1.17 Thermal for Gen - min 8.43 Breaker Relay Reduction of Reach - max
Osseo 0OSS066 2.1 Primary Over-Voltage - min 8.2 Breaker Relay Reduction of Reach - max
Osseo 0OSS071 1.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Osseo 0OSS072 0 Additional Element Fault Current - min 2.08 Breaker Relay Reduction of Reach - max
Osseo 0OSS073 1 Primary Over-Voltage - min 8.11 Breaker Relay Reduction of Reach - max
Osseo 0OSS074 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
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Osseo OSS075 2.3 Primary Over-Voltage - min 9.51 Breaker Relay Reduction of Reach - max
Osseo 0OSS076 1.35 Thermal for Gen - min 10 Primary Over-Voltage - max
Osseo OSS077 1.9 Primary Over-Voltage - min 5.67 Breaker Relay Reduction of Reach - max
Paynesville Transmission PAT312 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Paynesville Transmission PAT313 0 Thermal for Gen - min 0 Breaker Relay Reduction of Reach - max
Paynesville Transmission PAT314 0.2 Primary Over-Voltage - min 4.13 Breaker Relay Reduction of Reach - max
Pine Bend PBEO061 0.8 Primary Over-Voltage - min 4.98 Breaker Relay Reduction of Reach - max
Pine Island PIL.021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Pine Island PIL.022 0.3 Primary Over-Voltage - min 3.57 Breaker Relay Reduction of Reach - max
Pipestone PIP061 1.17 Thermal for Gen - min 7.59 Breaker Relay Reduction of Reach - max
Pipestone PIP062 0.8 Primary Over-Voltage - min 6.69 Breaker Relay Reduction of Reach - max
Pipestone PIP090 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Parkers Lake PKI.061 0.5 Primary Over-Voltage - min 6.62 Breaker Relay Reduction of Reach - max
Parkers Lake PKI1.062 1.18 Thermal for Gen - min 10 Primary Over-Voltage - max
Parkers Lake PKI.063 0.7 Primary Over-Voltage - min 6.93 Breaker Relay Reduction of Reach - max
Parkers Lake PKL064 1.17 Thermal for Gen - min 9.63 Breaker Relay Reduction of Reach - max
Parkers Lake PKIL.065 1.17 Thermal for Gen - min 7.88 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.066 1.4 Primary Over-Voltage - min 9.85 Breaker Relay Reduction of Reach - max
Parkers Lake PKI1.071 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Parkers Lake PKI1.072 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Parkers Lake PKI1.073 1.34 Thermal for Gen - min 10 Primary Over-Voltage - max
Parkers Lake PKI1.074 0.9 Primary Over-Voltage - min 4.54 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.075 1.1 Primary Over-Voltage - min 6.55 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.081 0.9 Primary Over-Voltage - min 7.27 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.082 1.17 Thermal for Gen - min 7.28 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.083 2.2 Primary Over-Voltage - min 9.74 Breaker Relay Reduction of Reach - max
Parkers Lake PKI1.084 1 Primary Over-Voltage - min 3.71 Breaker Relay Reduction of Reach - max
Parkers Lake PKI.085 0.9 Primary Over-Voltage - min 5.67 Breaker Relay Reduction of Reach - max
Plato PLA022 0.1 Primary Over-Voltage - min 1.24 Breaker Relay Reduction of Reach - max
Plato PLA023 8.41 Additional Element Fault Current - min 10 Primary Over-Voltage - max
Prior PRRO61 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Prior PRR0O62 1.17 Thermal for Gen - min 9.44 Breaker Relay Reduction of Reach - max
Prior PRR0O63 1.17 Thermal for Gen - min 9.72 Breaker Relay Reduction of Reach - max
Ramsey RAMO61 1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Ramsey RAMO062 1.7 Primary Over-Voltage - min 9.43 Breaker Relay Reduction of Reach - max
Ramsey RAMO063 0.9 Primary Over-Voltage - min 9.38 Breaker Relay Reduction of Reach - max
Ramsey RAMO064 1.17 Thermal for Gen - min 7.18 Breaker Relay Reduction of Reach - max
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Ramsey RAMO71 1.1 Primary Over-Voltage - min 3.01 Thermal for Gen - max
Ramsey RAMO72 1.1 Primary Over-Voltage - min 7.31 Breaker Relay Reduction of Reach - max
Ramsey RAMO73 0.4 Primary Over-Voltage - min 5.14 Breaker Relay Reduction of Reach - max
Ramsey RAMO77 0.8 Primary Over-Voltage - min 6.74 Breaker Relay Reduction of Reach - max
Rapidan RAPO81 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Richmond RCHO061 0.4 Primary Over-Voltage - min 2.9 Primary Over-Voltage - max
Red River RED091 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Red Wing REWO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Red Wing REW022 3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Red Wing REW023 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Red Wing REWO031 1.06 Thermal for Gen - min 8.87 Breaker Relay Reduction of Reach - max
Red Wing REWO032 1.06 Thermal for Gen - min 10 Primary Over-Voltage - max
Red Wing REWO033 0.9 Primary Over-Voltage - min 4.26 Breaker Relay Reduction of Reach - max
Riverside RIV061 2.4 Primary Over-Voltage - min 9.97 Breaker Relay Reduction of Reach - max
Riverside RIV062 0.6 Primary Over-Voltage - min 2.53 Breaker Relay Reduction of Reach - max
Riverside RIV063 1.17 Thermal for Gen - min 8.25 Breaker Relay Reduction of Reach - max
Riverside RIV064 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Riverside RIV065 5.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Riverside RIV066 0.9 Primary Over-Voltage - min 8.42 Breaker Relay Reduction of Reach - max
Riverside RIV071 1.5 Thermal for Gen - min 10 Primary Over-Voltage - max
Riverside RIV072 2.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Riverside RIV073 1.1 Primary Over-Voltage - min 9.88 Breaker Relay Reduction of Reach - max
Riverside RIV074 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Riverside RIVO075 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Riverside RIVO076 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Rogers Lake RLK064 0.7 Primary Over-Voltage - min 6.11 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO065 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Rogers Lake RILKO066 0.47 Additional Element Fault Current - min 3.65 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO068 4.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rogers Lake RLKO069 0.6 Primary Over-Voltage - min 5.03 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO071 0.7 Primary Over-Voltage - min 6.83 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO072 1.1 Primary Over-Voltage - min 9.88 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO073 0.9 Primary Over-Voltage - min 7.54 Breaker Relay Reduction of Reach - max
Rogers Lake RLKO079 0.6 Primary Over-Voltage - min 5.83 Breaker Relay Reduction of Reach - max
Rosemount RMT311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Rosemount RMT312 0.05 Thermal for Gen - min 0.25 Breaker Relay Reduction of Reach - max
Renville RNV021 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
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Rock River ROC090 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Rock River ROC091 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Rose Place RPLO61 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rose Place RPL062 8.91 Additional Element Fault Current - min 10 Primary Over-Voltage - max
Rose Place RPL063 1.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rose Place RPL0G4 1.9 Primary Over-Voltage - min 9.86 Breaker Relay Reduction of Reach - max
Rose Place RPL071 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Rose Place RPL072 2.1 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rose Place RPL073 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rose Place RPLO74 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Rose Place RPL0O75 1.54 Thermal for Gen - min 10 Primary Over-Voltage - max
Red Rock RRKO061 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
Red Rock RRK062 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Red Rock RRKO063 0.4 Primary Over-Voltage - min 4.19 Breaker Relay Reduction of Reach - max
Red Rock RRKO064 1.1 Primary Over-Voltage - min 5.85 Breaker Relay Reduction of Reach - max
Red Rock RRKO071 2.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Red Rock RRKO072 4.46 Thermal for Gen - min 10 Primary Over-Voltage - max
Red Rock RRKO081 5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Red Rock RRKO082 0.8 Primary Over-Voltage - min 4.38 Breaker Relay Reduction of Reach - max
Red Rock RRKO083 0.9 Primary Over-Voltage - min 5.11 Breaker Relay Reduction of Reach - max
Rich Spring RSP061 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Rich Valley RVA061 0.4 Primary Over-Voltage - min 5.07 Breaker Relay Reduction of Reach - max
Rich Valley RVA062 0.1 Primary Over-Voltage - min 1.27 Breaker Relay Reduction of Reach - max
Rich Valley RVA063 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Riverwood RWDO061 1.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Riverwood RWD062 1.5 Primary Over-Voltage - min 9.75 Breaker Relay Reduction of Reach - max
Riverwood RWD063 1.2 Primary Over-Voltage - min 7.97 Breaker Relay Reduction of Reach - max
Riverwood RWDO081 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Riverwood RWDO082 1.1 Primary Over-Voltage - min 7.05 Breaker Relay Reduction of Reach - max
Sauk River SAK311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Sauk River SAK312 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Savage SAV063 0.7 Primary Over-Voltage - min 4.23 Breaker Relay Reduction of Reach - max
Savage SAV067 0.8 Primary Over-Voltage - min 8.32 Breaker Relay Reduction of Reach - max
Savage SAV069 0.7 Primary Over-Voltage - min 7.24 Breaker Relay Reduction of Reach - max
Savage SAVO071 1.7 Primary Over-Voltage - min 9.94 Breaker Relay Reduction of Reach - max
Savage SAV072 3.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Savage SAVO073 0.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
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Scandia SCA021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Sacred Heart SCHO001 0.2 Primary Over-Voltage - min 1.56 Thermal for Gen - max
Sacred Heart SCH211 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Saint Cloud SCL311 0.4 Primary Over-Voltage - min 5.03 Breaker Relay Reduction of Reach - max
Saint Cloud SCL312 0.1 Primary Over-Voltage - min 0.93 Breaker Relay Reduction of Reach - max
Saint Cloud SCL313 0.1 Primary Over-Voltage - min 1.97 Breaker Relay Reduction of Reach - max
Saint Cloud SCL322 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Saint Cloud SCL323 0.1 Primary Over-Voltage - min 3.32 Breaker Relay Reduction of Reach - max
Salida Crossing SDX061 8.36 Additional Element Fault Current - min 8.38 Additional Element Fault Current - max
Sedan SEDO061 0.4 Primary Over-Voltage - min 0.78 Thermal for Gen - max
Shepard SHP061 2.3 Primary Over-Voltage - min 9.18 Additional Element Fault Current - max
Shepard SHP062 0.9 Primary Over-Voltage - min 7.95 Breaker Relay Reduction of Reach - max
Shepard SHP063 2.35 Additional Element Fault Current - min 4.92 Additional Element Fault Current - max
Shepard SHP071 1.5 Primary Over-Voltage - min 8.06 Breaker Relay Reduction of Reach - max
Shepard SHPO072 2.5 Primary Over-Voltage - min 9.22 Additional Element Fault Current - max
Sibley Park SIP061 0.7 Primary Over-Voltage - min 3.87 Breaker Relay Reduction of Reach - max
Sibley Park SIP062 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Sibley Park SIP063 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Sibley Park SIP071 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max
Sibley Park SIP072 0.3 Primary Over-Voltage - min 2.36 Breaker Relay Reduction of Reach - max
Sibley Park SIP073 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Saint John's SJO001 0.1 Primary Over-Voltage - min 1.05 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP071 1.4 Primary Over-Voltage - min 7.6 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP072 1 Primary Over-Voltage - min 8.56 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP073 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Saint Louis Park SLP074 0.3 Primary Over-Voltage - min 1.87 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP075 1.14 Thermal for Gen - min 10 Primary Over-Voltage - max
Saint Louis Park SLP076 1.17 Thermal for Gen - min 9.54 Breaker Relay Reduction of Reach - max
Saint Louis Park SLPO77 1.2 Primary Over-Voltage - min 6.27 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP081 0.9 Primary Over-Voltage - min 8.35 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP082 1.2 Primary Over-Voltage - min 5.48 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP083 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Saint Louis Park SLP084 1.2 Primary Over-Voltage - min 7.35 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP085 1.17 Thermal for Gen - min 8.76 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP086 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Saint Louis Park SLP087 1.17 Thermal for Gen - min 8.3 Additional Element Fault Current - max
Saint Louis Park SLP091 1.17 Thermal for Gen - min 9.83 Breaker Relay Reduction of Reach - max
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Saint Louis Park SLP092 1 Primary Over-Voltage - min 7.62 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP093 0.5 Primary Over-Voltage - min 5.54 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP09%4 2.81 Thermal for Gen - min 10 Primary Over-Voltage - max
Saint Louis Park SLP095 1.7 Primary Over-Voltage - min 9.83 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP096 1.59 Thermal for Gen - min 9.47 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP097 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Saint Louis Park SLP321 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Saint Louis Park SLP322 0.49 Thermal for Gen - min 2.93 Breaker Relay Reduction of Reach - max
Slayton West SLWO061 1.42 Additional Element Fault Current - min 3.14 Breaker Relay Reduction of Reach - max
Slayton West SLW062 1.18 Thermal for Gen - min 8.52 Additional Element Fault Current - max
Summit Ave SMT061 2.2 Primary Over-Voltage - min 9.18 Breaker Relay Reduction of Reach - max
Summit Ave SMTO062 0.1 Primary Over-Voltage - min 0.86 Breaker Relay Reduction of Reach - max
Summit Ave SMT063 0.9 Primary Over-Voltage - min 7.85 Breaker Relay Reduction of Reach - max
Summit Ave SMTO071 4.68 Thermal for Gen - min 10 Primary Over-Voltage - max
Summit Ave SMTO072 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Summit Ave SMT081 1.3 Primary Over-Voltage - min 8.4 Breaker Relay Reduction of Reach - max
Summit Ave SMTO082 0.2 Primary Over-Voltage - min 1.13 Breaker Relay Reduction of Reach - max
Summit Ave SMT091 1.2 Thermal for Gen - min 2.82 Breaker Relay Reduction of Reach - max
Summit Ave SMT092 0.7 Primary Over-Voltage - min 4.73 Thermal for Gen - max
South Haven SOHO001 0.1 Primary Over-Voltage - min 0.94 Breaker Relay Reduction of Reach - max
Southtown SOU061 1 Primary Over-Voltage - min 7.41 Breaker Relay Reduction of Reach - max
Southtown SOU063 1.7 Primary Over-Voltage - min 2.87 Thermal for Gen - max
Southtown SOU064 1.1 Primary Over-Voltage - min 6.25 Breaker Relay Reduction of Reach - max
Southtown SOU065 1 Primary Over-Voltage - min 7.74 Breaker Relay Reduction of Reach - max
Southtown SOU066 1.12 Thermal for Gen - min 10 Primary Over-Voltage - max
Southtown SOU069 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Southtown SOU072 2.1 Primary Over-Voltage - min 3.01 Thermal for Gen - max
Southtown SOU073 3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Southtown SOU075 1.17 Thermal for Gen - min 3.04 Thermal for Gen - max
Southtown SOU076 1.17 Thermal for Gen - min 1.52 Thermal for Gen - max
Southtown SOu077 1.17 Thermal for Gen - min 3.4 Thermal for Gen - max
Southtown SOU078 0.2 Primary Over-Voltage - min 1.69 Breaker Relay Reduction of Reach - max
Southtown SOU079 1.17 Thermal for Gen - min 2.55 Thermal for Gen - max
Southtown SOU081 2.01 Thermal for Gen - min 2.02 Thermal for Gen - max
Southtown SOU082 1.17 Thermal for Gen - min 3.05 Thermal for Gen - max
Southtown SOU083 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Southtown SOU084 1.69 Thermal for Gen - min 1.69 Thermal for Gen - max
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Southtown SOU085 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Southtown SOU086 1.1 Primary Over-Voltage - min 1.23 Thermal for Gen - max
Southtown SOuU087 1.17 Thermal for Gen - min 2.36 Thermal for Gen - max
Southtown SOU088 1.17 Thermal for Gen - min 4.76 Thermal for Gen - max
South Ridge SRD211 0.6 Primary Over-Voltage - min 3.15 Breaker Relay Reduction of Reach - max
Saint Joseph STO001 1.91 Additional Element Fault Current - min 3.44 Thermal for Gen - max
Saint Joseph STO002 0.2 Primary Over-Voltage - min 1.49 Breaker Relay Reduction of Reach - max
Stewart STW021 0.1 Primary Over-Voltage - min 1.19 Breaker Relay Reduction of Reach - max
Stockyards STY061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Stockyards STY062 0.7 Primary Over-Voltage - min 8.95 Breaker Relay Reduction of Reach - max
Stockyards STY063 0.5 Primary Over-Voltage - min 1.3 Primary Over-Voltage - max
Stockyards STY065 0.6 Primary Over-Voltage - min 6.1 Breaker Relay Reduction of Reach - max
Stockyards STYO071 1 Primary Over-Voltage - min 6.33 Breaker Relay Reduction of Reach - max
Stockyards STY072 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Stockyards STYO073 1.19 Thermal for Gen - min 7.64 Breaker Relay Reduction of Reach - max
Stockyards STYO075 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Swan Lake SWNO021 0.1 Primary Over-Voltage - min 3.61 Breaker Relay Reduction of Reach - max
Swan Lake SWNO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Terminal TERO061 2.3 Primary Over-Voltage - min 8.8 Breaker Relay Reduction of Reach - max
Terminal TERO062 1.6 Primary Over-Voltage - min 7.33 Breaker Relay Reduction of Reach - max
Terminal TERO063 4.34 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TER0G4 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TERO0G65 3.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO066 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO071 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO072 5.32 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TERO073 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Terminal TER074 2.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO075 0.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO076 3.81 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TERO081 0.8 Primary Over-Voltage - min 6.69 Breaker Relay Reduction of Reach - max
Terminal TERO082 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TERO083 1.4 Primary Over-Voltage - min 8.39 Breaker Relay Reduction of Reach - max
Terminal TER084 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Terminal TERO085 3.51 Thermal for Gen - min 10 Primary Over-Voltage - max
Terminal TERO086 5.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tanner's Lake TLK023 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
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Tannet's Lake TILK032 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tanner's Lake TLKO034 1.06 Thermal for Gen - min 1.06 Thermal for Gen - max
Tannet's Lake TLKO61 0.9 Primary Over-Voltage - min 6.53 Breaker Relay Reduction of Reach - max
Tannet's Lake TLKO062 1.2 Primary Over-Voltage - min 4.34 Breaker Relay Reduction of Reach - max
Tanner's Lake TLK064 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tanner's Lake TLKO065 1.17 Thermal for Gen - min 1.17 Thermal for Gen - max
Tanner's Lake TLKO066 1.4 Primary Over-Voltage - min 9.44 Breaker Relay Reduction of Reach - max
Tanner's Lake TLKO067 0.2 Primary Over-Voltage - min 6.78 Breaker Relay Reduction of Reach - max
Tanner's Lake TLKO071 1.8 Primary Over-Voltage - min 7.29 Additional Element Fault Current - max
Tannet's Lake TLKO073 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tanner's Lake TLKO075 2.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tannet's Lake TLKO076 10 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Tanner's Lake TLKO077 1.5 Primary Over-Voltage - min 7.84 Breaker Relay Reduction of Reach - max
Tracy TRA001 0.2 Primary Over-Voltage - min 2.07 Breaker Relay Reduction of Reach - max
Tracy TRA002 0.2 Primary Over-Voltage - min 1.63 Thermal for Gen - max
Tracy Switching Station TSS061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Twin Lake TWLO061 0.9 Primary Over-Voltage - min 6.06 Breaker Relay Reduction of Reach - max
Twin Lake TWIL062 1.22 Thermal for Gen - min 8.06 Breaker Relay Reduction of Reach - max
Twin Lake TWL063 14 Primary Over-Voltage - min 7.62 Breaker Relay Reduction of Reach - max
Twin Lake TWL064 1.23 Thermal for Gen - min 9.73 Breaker Relay Reduction of Reach - max
Twin Lake TWL065 14 Primary Over-Voltage - min 9.34 Breaker Relay Reduction of Reach - max
Twin Lake TWL066 1.17 Thermal for Gen - min 7.28 Additional Element Fault Current - max
Twin Lake TWL067 1.16 Thermal for Gen - min 7.28 Additional Element Fault Current - max
Twin Lake TWIL068 1.6 Primary Over-Voltage - min 8.4 Breaker Relay Reduction of Reach - max
Twin Lake TWL0G69 1.17 Thermal for Gen - min 6.84 Breaker Relay Reduction of Reach - max
Twin Lake TWL071 0.6 Primary Over-Voltage - min 5.53 Breaker Relay Reduction of Reach - max
Twin Lake TWLO072 1.17 Thermal for Gen - min 6.87 Breaker Relay Reduction of Reach - max
Twin Lake TWL073 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Twin Lake TWLO074 1.17 Thermal for Gen - min 9.27 Breaker Relay Reduction of Reach - max
Twin Lake TWLO075 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Twin Lake TWL076 1.6 Primary Over-Voltage - min 8.46 Breaker Relay Reduction of Reach - max
Twin Lake TWLO077 1.17 Thermal for Gen - min 10 Primary Over-Voltage - max
Twin Lake TWILO078 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Twin Lake TWLO079 1.17 Thermal for Gen - min 6.78 Breaker Relay Reduction of Reach - max
Twin Lake TWLO081 0.9 Primary Over-Voltage - min 6.44 Breaker Relay Reduction of Reach - max
Twin Lake TWL082 2.1 Primary Over-Voltage - min 7.55 Breaker Relay Reduction of Reach - max
Twin Lake TWIL083 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
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Twin Lake TWL089 1.17 Thermal for Gen - min 8.44 Breaker Relay Reduction of Reach - max
Upper Levee UPP061 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP062 1.59 Additional Element Fault Current - min 5.6 Breaker Relay Reduction of Reach - max
Upper Levee UPP063 0.6 Primary Over-Voltage - min 3.05 Breaker Relay Reduction of Reach - max
Upper Levee UPP064 2.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP065 4.68 Thermal for Gen - min 10 Primary Over-Voltage - max
Upper Levee UPP066 1.4 Primary Over-Voltage - min 8.42 Breaker Relay Reduction of Reach - max
Upper Levee UPP067 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Upper Levee UPP068 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP069 6.66 Thermal for Gen - min 10 Primary Over-Voltage - max
Upper Levee UPP081 1.8 Primary Over-Voltage - min 9.64 Breaker Relay Reduction of Reach - max
Upper Levee UPP082 1.3 Primary Over-Voltage - min 8.07 Breaker Relay Reduction of Reach - max
Upper Levee UPP083 1.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP084 1.8 Primary Over-Voltage - min 8.41 Breaker Relay Reduction of Reach - max
Upper Levee UPP085 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP086 2.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Upper Levee UPP088 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Upper Levee UPP089 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Vesili VES021 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max
Villard VIL021 1.6 Primary Over-Voltage - min 2.74 Additional Element Fault Current - max
Viking VKGO061 1.5 Primary Over-Voltage - min 7.23 Breaker Relay Reduction of Reach - max
Viking VKGO065 1.4 Primary Over-Voltage - min 8.53 Breaker Relay Reduction of Reach - max
Viking VKGO071 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Viking VKGO072 1.4 Primary Over-Voltage - min 9.33 Breaker Relay Reduction of Reach - max

Vermillion VMRO61 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Vermillion VMRO062 1.5 Primary Over-Voltage - min 4.8 Primary Over-Voltage - max

Vermillion VMRO063 2 Primary Over-Voltage - min 8.12 Additional Element Fault Current - max

Wabasha WAB021 0.8 Primary Over-Voltage - min 6.32 Breaker Relay Reduction of Reach - max
Wabasha WABO031 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Wakefield WAK321 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
Waseca WAS081 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Waseca WAS091 2.05 Additional Element Fault Current - min 6.82 Breaker Relay Reduction of Reach - max
Waseca WAS092 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Waseca WAS231 14.05 Additional Element Fault Current - min 14.39 Additional Element Fault Current - max

Waterville WATO001 0.2 Primary Over-Voltage - min 1.72 Additional Element Fault Current - max

Waterville WATO021 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max

Waterville WATO081 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
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Waverly WAV021 0.3 Primary Over-Voltage - min 2.68 Breaker Relay Reduction of Reach - max
Williams Brothers Pipeline WBP061 1 Primary Over-Voltage - min 9.45 Breaker Relay Reduction of Reach - max
Williams Brothers Pipeline WBP063 4.68 Thermal for Gen - min 10 Primary Over-Voltage - max

West Coon Rapids WCRO061 0.8 Primary Over-Voltage - min 4.2 Primary Over-Voltage - max
West Coon Rapids WCR062 0.6 Primary Over-Voltage - min 3.2 Primary Over-Voltage - max
West Coon Rapids WCR063 0.7 Primary Over-Voltage - min 2.7 Primary Over-Voltage - max
West Coon Rapids WCR311 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max
West Coon Rapids WCR321 0.1 Primary Over-Voltage - min 1.22 Breaker Relay Reduction of Reach - max
West Coon Rapids WCR322 0.6 Primary Over-Voltage - min 7.82 Breaker Relay Reduction of Reach - max

Waconia WCS061 0 Additional Element Fault Current - min 0 Additional Element Fault Current - max

Waconia WCS064 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Waconia WCS071 0 Primary Voltage Deviation - min 0 Primary Voltage Deviation - max

Waconia WCS072 1.17 Thermal for Gen - min 9.93 Thermal for Gen - max

Woodbury WDY311 0.1 Primary Over-Voltage - min 1.79 Breaker Relay Reduction of Reach - max
Woodbury WDY312 2.5 Primary Over-Voltage - min 8.9 Breaker Relay Reduction of Reach - max
Woodbury WDY321 1.2 Primary Over-Voltage - min 9.11 Breaker Relay Reduction of Reach - max
Woodbury WDY322 2.9 Primary Over-Voltage - min 20 Primary Over-Voltage - max
West Byron WEBO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
West Faribault WEF061 1 Primary Over-Voltage - min 3.43 Additional Element Fault Current - max
West Faribault WEF071 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
West Hastings WEHO021 0.6 Primary Over-Voltage - min 4.91 Breaker Relay Reduction of Reach - max
West Hastings WEHO022 1 Primary Over-Voltage - min 9.88 Breaker Relay Reduction of Reach - max
Wells Creek WELO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Western WES061 1.7 Primary Over-Voltage - min 8.71 Breaker Relay Reduction of Reach - max

Western WES062 0.4 Primary Over-Voltage - min 2.88 Breaker Relay Reduction of Reach - max

Western WES063 2.4 Primary Over-Voltage - min 9.15 Breaker Relay Reduction of Reach - max

Western WES064 0 Additional Element Fault Current - min 0 Breaker Relay Reduction of Reach - max

Western WES065 0.2 Primary Over-Voltage - min 2.54 Breaker Relay Reduction of Reach - max

Western WES071 2.1 Primary Over-Voltage - min 9.04 Breaker Relay Reduction of Reach - max

Western WES072 1.6 Primary Over-Voltage - min 7.34 Breaker Relay Reduction of Reach - max

Western WES073 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max

Western WES074 13 Primary Over-Voltage - min 6.69 Breaker Relay Reduction of Reach - max

Western WES075 1.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Western WES076 1.7 Primary Over-Voltage - min 7.21 Breaker Relay Reduction of Reach - max

Wilson WILO71 1 Primary Over-Voltage - min 6.38 Breaker Relay Reduction of Reach - max

Wilson WILO072 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max

Wilson WIL073 1.5 Primary Over-Voltage - min 6.18 Breaker Relay Reduction of Reach - max




Xcel Energy

2017 Hosting Capacity Study Results - Tabular View

State of Minnesota

Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 27 of 29

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Wilson WIL074 2 Primary Over-Voltage - min 9.5 Breaker Relay Reduction of Reach - max
Wilson WILO075 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WILO076 2.2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WILO77 2.3 Primary Over-Voltage - min 9.66 Breaker Relay Reduction of Reach - max
Wilson WIL078 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wilson WILO079 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL081 1.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL082 1.3 Primary Over-Voltage - min 6.54 Breaker Relay Reduction of Reach - max
Wilson WIL083 1.4 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL084 1.5 Primary Over-Voltage - min 8.13 Breaker Relay Reduction of Reach - max
Wilson WIL085 14 Primary Over-Voltage - min 8.83 Breaker Relay Reduction of Reach - max
Wilson WIL086 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL087 1.8 Primary Over-Voltage - min 7.14 Breaker Relay Reduction of Reach - max
Wilson WIL088 3.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL089 1.3 Primary Over-Voltage - min 7.68 Breaker Relay Reduction of Reach - max
Wilson WIL091 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL092 1.1 Primary Over-Voltage - min 6.81 Breaker Relay Reduction of Reach - max
Wilson WIL093 1.5 Primary Over-Voltage - min 8.71 Breaker Relay Reduction of Reach - max
Wilson WIL094 2.3 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL095 2.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL096 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL097 1.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Wilson WIL098 1.9 Primary Over-Voltage - min 6.53 Breaker Relay Reduction of Reach - max
Winona WINO021 0.2 Primary Over-Voltage - min 1.5 Breaker Relay Reduction of Reach - max
Winona WINO022 1.15 Thermal for Gen - min 8.23 Additional Element Fault Current - max
Winona WINO023 1.06 Thermal for Gen - min 10 Primary Over-Voltage - max
Winona WINO032 1.8 Primary Over-Voltage - min 6.87 Breaker Relay Reduction of Reach - max
Winona WINO033 0 Additional Element Fault Current - min 0 Additional FElement Fault Current - max
Winona WINO034 2.96 Thermal for Gen - min 10 Primary Over-Voltage - max
Winona WINO041 3.92 Thermal for Gen - min 10 Primary Over-Voltage - max
Winona WINO42 1.06 Thermal for Gen - min 6.6 Breaker Relay Reduction of Reach - max
Winona WINO043 0.1 Primary Over-Voltage - min 0.88 Breaker Relay Reduction of Reach - max
Watkins WKNO001 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wobegon Trail WOBO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wobegon Trail WOB022 0.3 Primary Over-Voltage - min 1.96 Breaker Relay Reduction of Reach - max
West River Road WRRO061 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRR064 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
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West River Road WRR065 8.5 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRRO074 1.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRRO75 1.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRRO081 3.9 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRR084 2.6 Primary Over-Voltage - min 10 Primary Over-Voltage - max
West River Road WRRO085 3.28 Thermal for Gen - min 10 Primary Over-Voltage - max
Winsted WSD061 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Westgate WSG061 1.8 Primary Over-Voltage - min 8.94 Breaker Relay Reduction of Reach - max
Westgate WSG062 1.7 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Westgate WSG063 13 Primary Over-Voltage - min 9.24 Breaker Relay Reduction of Reach - max
Westgate WSG064 13 Primary Over-Voltage - min 9.67 Breaker Relay Reduction of Reach - max
Westgate WSG065 0.5 Primary Over-Voltage - min 4.94 Breaker Relay Reduction of Reach - max
Westgate WSG066 0.9 Primary Over-Voltage - min 6.18 Breaker Relay Reduction of Reach - max
Westgate WSGO071 1.2 Primary Over-Voltage - min 9.43 Breaker Relay Reduction of Reach - max
Westgate WSG072 4.99 Thermal for Gen - min 9.67 Thermal for Gen - max
Westgate WSGO073 14 Primary Over-Voltage - min 9.83 Thermal for Gen - max
Westgate WSG074 1.2 Primary Over-Voltage - min 8.33 Breaker Relay Reduction of Reach - max
Westgate WSGO075 1.8 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Westgate WSG076 0.6 Primary Over-Voltage - min 4.56 Breaker Relay Reduction of Reach - max
Westgate WSG351 0.02 Additional Element Fault Current - min 1.04 Breaker Relay Reduction of Reach - max
Westgate WSG352 0.4 Primary Over-Voltage - min 4.13 Breaker Relay Reduction of Reach - max
Westgate WSG361 0 Breaker Relay Reduction of Reach - min 0 Breaker Relay Reduction of Reach - max
Westgate WSG362 0.1 Primary Over-Voltage - min 5.28 Breaker Relay Reduction of Reach - max
Westport WSP021 0.3 Primary Over-Voltage - min 0.61 Thermal for Gen - max
West Union WSuU021 0.21 Thermal for Gen - min 0.21 Thermal for Gen - max
Watab River WTB021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Watertown WINO61 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Watertown WTNO0G62 0.3 Primary Over-Voltage - min 2.6 Breaker Relay Reduction of Reach - max
West Waconia WWK311 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
West Waconia WWK321 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wyoming WYO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wyoming WYO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Wyoming WYO031 0.8 Primary Over-Voltage - min 5.85 Breaker Relay Reduction of Reach - max
Wyoming WYO032 0.9 Primary Over-Voltage - min 4.43 Breaker Relay Reduction of Reach - max
Wyoming WYOO033 1.1 Primary Over-Voltage - min 8.18 Breaker Relay Reduction of Reach - max
Crossroads XRDO061 1.6 Primary Over-Voltage - min 7.54 Breaker Relay Reduction of Reach - max
Crossroads XRD062 1.7 Primary Over-Voltage - min 9.71 Breaker Relay Reduction of Reach - max




Docket No. E002/M-17-777
2017 Distribution System Study
Attachment A - Page 29 of 29

Xcel Energy
2017 Hosting Capacity Study Results - Tabular View
State of Minnesota

Minimum Maximum
Substation Feeder Hosting Min Limiting Factor Hosting Max Limiting Factor
Capacity (MW) Capacity (MW)
Crossroads XRD063 1.5 Primary Over-Voltage - min 8.2 Breaker Relay Reduction of Reach - max
Crossroads XRDO075 1.04 Thermal for Gen - min 5.33 Breaker Relay Reduction of Reach - max
Crossroads XRDO076 0.1 Primary Over-Voltage - min 1.28 Breaker Relay Reduction of Reach - max
Crossroads XRDO077 2 Primary Over-Voltage - min 10 Primary Over-Voltage - max
Young America YAMO21 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Young America YAMO31 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Yellow Medicine YLM211 0.1 Primary Over-Voltage - min 0.94 Breaker Relay Reduction of Reach - max
Yellow Medicine YLM212 0.2 Primary Over-Voltage - min 1.08 Breaker Relay Reduction of Reach - max
Zumbro Falls ZUF021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Zumbrota ZUMO021 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
Zumbrota ZUMO022 0 Primary Over-Voltage - min 0 Primary Over-Voltage - max
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Requirement

Source

Location Response is Addressed

a. Please provide additional details around the choice of the methodology option in the
DRIVE tool.

2/21/2017
MPUC (IR 1)

2017 Hosting Report Section D2

b. Provide the assumptions utilized that are related to location of distributed energy
resources (DER) to load (e.g., did Xcel assume that small-scale DER would be
located close to load or in sections with low or no load?).

2/21/2017
MPUC (IR 1)

2017 Hosting Report Section D2

secondary conductor with DER results in high voltage, including whether there is or
is not an existing regulation condition.

MPUC (IR 1)

c. Please clarify how assumptions regarding types of DER impacted the choice to use| 2/21/2017 . .
the small distributed methodology MPUC (IR 1) 2017 Hosting Report Section D2
2) Assumptions . .
. i L R 2/21/2017 |2017 Hosting Report Section E and March 20,
a. Please provide an example (?f the process used for va]'idatton of the GIS data, and include MPUC (IR 1) [2017 Comments in Docket 15-962
several examples and explanations where data was modified.
b. Please provide addltl.onal }nformatlon regarding t‘he validation of GIS data on any 2/21/2017  [2017 Hosting Report Section E and Mach 20,
areas where the report identified a small feeder section, such as less than five feet, .
. . . MPUC (IR 1) |2017 Comments in Docket 15-962
registered as ovetloaded or showed potentially high voltage.
c. Please provide more details, including a specific instance or reference, where a 2/21/2017 |2017 Hosting Report Section E and March 20,

2017 Comments in Docket 15-962

d. For capacitors, did Xcel consider a situation with peak load and all capacitors

turned off, and includes low voltage violations? Please explain whether Xcel did or 2/21/2017 2017 Hosting Report Section E
. . MPUC (IR 1)
did not, and, if not, why not?
. , .. @ » 2/21/2017 .
e. Please provide Xcel’s definition of “peak load. MPUC (IR 1) March 20, 2017 Comments in Docket 15-962
f. For loading levels, please explain the reasoning for assuming a 20% daytime 2/21/2017 . .
minimum load. MPUC (IR 1) 2017 Hosting Report Section E
g. Please explain the process for collecting peak load information from non-SCADA | 2/21/2017 . .
substations, including translating that into feeder-by-feeder information. MPUC (IR 1) 2017 Hosting Report Section E
h. Please explain whether or not Xcel collects daytime minimum load, or whether its
existing SCADA system is capable of collecting daytime minimum load information. 2/21/2017
If it is, please explain why Xcel chose to use 20% as opposed to the actual daytime March 20, 2017 Comments in Docket 15-962
- MPUC (IR 1)
minimum load.
i. For Load Allocation, please provide further explanation of how Xcel determined 2/21/2017
“appropriate load curves.” For example, is this something specified within the MPUC (IR 1 March 20, 2017 Comments in Docket 15-962
DRIVE tool, or was it separately determined by Xcel? AR 1)
j. For feeder topology, please explain if Xcel made assumptions regarding the phasing| 2/21/2017 . !
of the load. MPUC (IR 1) March 20, 2017 Comments in Docket 15-962
k. For head-end voltage, please explain why Xcel utilized a 104% voltage level. Did 2/21/2017
Xcel assume use of tap changers or other voltage regulation capabilities for this March 20, 2017 Comments in Docket 15-962
. . . MPUC (IR 1)
assumption and model run, and can this be done in the future?
3) Thresholds 2/21/2017
a. For primary voltage deviation, please explain if Xcel assumed that all DER on a feeder March 20, 2017 Comments in Docket 15-962
. . ; MPUC (IR 1)
would trip off-line at the same time?
b. Please explain Xcel’s decision to not run the primary under voltage threshold. NfIflzjlc/iﬁyl) March 20, 2017 Comments in Docket 15-962
4) Limitations 2/21/2017
a. For no automatic mitigations applied, please provide a description and use of the March 20, 2017 Comments in Docket 15-962
. . MPUC (IR 1)
advanced inverter functions that Xcel currently uses.
5) Attachment A (the results) 2/21/2017
a. Does Xcel have the ability to identify which feeders have capacitor banks and other March 20, 2017 Comments in Docket 15-962
. . MPUC (IR 1)
potential voltage controls which are set to default?
6) Others 2/21/2017 . .
a. Provide Xcel’s definition of Distributed Energy Resources. MPUC (IR 1) 2017 Hosting Report Section B
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Requirement

Source

Location Response is Addressed

b. Explain if Xcel assumes that DER can only reduce hosting capacity to a feeder, or
can DER also add hosting capacity through storage or demand response?

2/21/2017
MPUC (IR 1)

2017 Hosting Report Section B

having no remaining hosting capacity. IREC requests additional information on how pre-
existing violations are screened and handled.

c. Explain whether Xcel considered any mitigations on the DER side, such as 2/21/2017 .
7 7\/ _

utilization of the DER’s advanced inverter functionality, if available. MPUC (IR 1) March 20, 2017 Comments in Docket 15-962
d. ExPlalr} the use 9f the interconnection process versus this hosting capacity report 2/21/2017 March 20, 2017 Comments in Docket 15-962
to maintain reliability. MPUC (IR 1)

Including impacts from existing distributed energy resources, as the Company suggested 4/19/2017 . .

would be possible with the 2017 DRIVE Tool update g |2017 Hosting Report Introduction

— — 5 5 5 —

Primary Voltage Dev1at10f1 should be changed from 2/0 to 3% and 5% for individual and 4/20/2017 2017 Hosting Report Section F

aggregate systems respectively to match current practices. FE

IREC recognizes that Xcel is still in the early stages of its hosting capacity efforts, but notes

that the lack of inclusion of other types of DER limit the accuracy of the methodology and 4/20/2017

its usefulness in the various intended applications. It would be helpful to have a better IREC 2017 Hosting Report Introduction

understanding of when a broader range of DER, in particular energy storage, can be ;

incorporated.

IREC requests additional information regarding what exactly prevents the DRIVE tool 4/20/2017

from using a minimum load value recorded from SCADA as opposed to the conservative IREC May 5, 2017 Comments in Docket 15-962

estimates produced by Xcel.

IREC would like to understand whether peak hours are assumed or whether the actual 4/20/2017

feeder peak load hour is used, and how long before the peak hour and for how long after IREC 2017 Hosting Report Section E

are the capacitor banks switched on. B

IREC would beneﬁt from b-etter understanding any assumptions used for secondary 4/20/2017 2017 Hosting Report Section E

conductors (e.g., size, material, length, etc.). IREC

Xcel’s description in its report and supplemental comments do not address how the

DRIVE tool would treat pre-existing conditions, in particular voltage violations.

Specifically, Xcel does not articulate if and how it would address the ability of DER to help 4/20/2017 i .

resolve such violations or exacerbate them, or whether it would simply display that circuit as IREC May 5, 2017 Comments in Docket 15-962
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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.sta | Office of the Attorney 1400 BRM Tower Electronic Service Yes OFF_SL_15-962_Official
te.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 N/A R-CURE 28477 N Lake Ave Paper Service No OFF_SL_15-962_Official

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
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
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
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
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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
Ron Nelson ron.nelson@ag.state.mn.us | Office of the Attorney Bremer Tower, Suite 1400 |Electronic Service No OFF_SL_15-962_Official
General-RUD 445 Minnesota Street Service List
Saint Paul,
Minnesota
55101
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

11




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
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
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

Duluth,
MN
55802

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Hannah Polikov hpolikov@aee.net Advanced Energy 1000 Vermont Ave, Third | Electronic Service No OFF_SL_15-962_Official
Economy Institute Floor Service List
Washington,
DC
20005
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
Grand Forks,
ND
582083200

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
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
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 Bivd 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

Saint Paul,
MN
55105

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
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
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
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
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
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
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
Beth H. Soholt bsoholt@windonthewires.or | Wind on the Wires 570 Asbury Street Suite Electronic Service No OFF_SL_15-962_Official

g

201

St. Paul,
MN
55104

Service List
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First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Sky Stanfield stanfield@smwlaw.com Shute, Mihaly & 396 Hayes Street Electronic Service No OFF_SL_15-962_Official
Weinberger Service List
San Francisco,
CA
94102
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 I tom.sweeney@easycleane [Clean Energy Collective P O Box 1828 Electronic Service No OFF_SL_15-962_Official
nergy.com Service List
Boulder,
CcoO
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

16




First Name Last Name Email Company Name Address Delivery Method View Trade Secret Service List Name
Karen Turnboom karen.turnboom@versoco.c [ Verso Corporation 100 Central Avenue Electronic Service No OFF_SL_15-962_Official
om Service List
Duluth,
MN
55807
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

Madison,
WI
53703

Service List
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Christopher

Zibart

czibart@atcllc.com

American Transmission
Company LLC

W234 N2000 Ridgeview
Pkwy Court

Waukesha,
WI
53188-1022

Electronic Service

No

OFF_SL_15-962_Official
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
Julia Anderson Julia.Anderson@ag.state.m | Office of the Attorney 1800 BRM Tower Electronic Service No GEN_SL_Northern States
n.us General-DOC 445 Minnesota St Power Company dba Xcel
St. Paul, Energy-Elec_Xcel Miscl
MN Electric
551012134
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 1400 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

St, Louis,
MO

63119-2044

Power Company dba Xcel
Energy-Elec_Xcel Miscl
Electric
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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.sta | Office of the Attorney 1400 BRM Tower Electronic Service No GEN_SL_Northern States
te.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
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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 sjphillips@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
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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
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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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