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CONGESTION AND CURTAILMENT STRATEGIES COMPLIANCE

Order Point No. 6 of the Commission’s August 7, 2025 Order in Docket No.
E002/AA-23-153 required the Company to provide the following information in its
next annual filing:

a. A list of all the strategies Xcel Energy considered and implemented to address congestion and
curtailment of energy. At a minimum, the list must include Grid Enbancing Technologies
(e.g. Dynamic Line Rating, system reconfiguration, and system optimization), ARRs, FTRs,
planning of transmission line projects to address congestion and curtailment within and
between Regional Transmission Organizations, sequencing of transmission line ontages, and
sequencing of the construction schednle of pending transmission line projects; and

b. A comprebensive discussion on the merit of each strategy and how Xcel Energy decides
whether to implement each strategy. Xcel Energy must provide a cost-benefit analysis for each
strategy or provide a justification for why a cost-benefit analysis cannot be performed.

Information on the Company’s efforts to reduce congestion and curtailment can be
found in our 2025 Minnesota Biennial Transmission Projects Report (BTPR) in
Docket No. E999/M-25-99. For additional information on curtailment, see Part C,
Attachments 1 and 2 of this True-up Report. We address the strategies Xcel Energy
has considered and implemented to reduce congestion and curtailment—as well as the
Company’s rationale for pursuing these measures—in Section I below. Section 11
below discusses cost-benefit analyses.

I. STRATEGIES TO REDUCE CONGESTION AND CURTAILMENT

The Company has considered and implemented a range of strategies to reduce
congestion and curtailment on our system, which we describe in detail below. At a
high level, these strategies include Grid Enhancing Technologies (GETS), long-range
transmission projects and studies, pilots, and substation upgrades. We also discuss the
analyses performed and the factors we consider in determining whether to implement
these mitigation measures.

A.  Grid Enhancing Technologies

Grid Enhancing Technologies (GETs) have been considered as a short-term solution
to help alleviate congestion while longer-term transmission infrastructure is built.
While GETs may provide useful in Minnesota, we first must run a transmission
system analysis to evaluate whether each GET would be helpful and cost-effective to
use. We are accountable to our customers and take pride in delivering safe, reliable,
and cost-effective electric service across our entire service area, which requires
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thorough evaluation of new technologies through analysis and project pilots where
appropriate.

We provided an update on our investigation into using GET's in our Minnesota
Service territory as part of the 2025 Biennial Transmission Projects Report (BTPR), as
required under Minn Stat. § 216B.2425 subd. 2.1 In the balance of this section, we
address Dynamic Line Ratings (DLR), system reconfiguration and optimization, and
power flow controllers (PFCs).

Dynamic Line Rating
Dynamic Line Rating (DLR) is hardware or software used to calculate the thermal

limit of existing transmission lines at a specific point in time by incorporating
information on real-time and forecasted weather conditions. Essentially, transmission
lines can handle slightly increased electric loads when the ambient temperature is
cooler and wind speeds are higher, as both help cool the lines and prevent issues like
sagging, collapsing, tripping off, and other integrity compromises. However, while
DLRs can help lines handle some increased load, the increase is generally minimal and
not a substitute for expanding transmission infrastructure.

The Company currently has one DLR project in Monticello, Minnesota. The project
began in the fourth quarter of 2023, when we installed the equipment to collect
transmission line ratings. We intend to analyze the data collected this year and next
year to ensure the safety and reliability of the line ratings and integrity of the systems
and equipment used to generate these ratings. Concurrently, we will continue to
evaluate other areas of our Minnesota service territory that could benefit from DLRs.

We also provide analysis below, in Section 11.B regarding our evaluation of DLR in
Southwest Minnesota.” In that assessment, we reviewed 12 binding constraints and
tound that only two were potentially suitable for DLR because they were
conductor-limited—Scott County and Wilmarth-Eastwood. After applying our
screening criteria, we determined that neither were eligible for DLR because they were
both caused by temporary outages and DLR is intended for more sustained, long-term
conditions.’

! Docket No. E999/M-25-99

2 We provided our preliminary analysis in our Supplemental Comments in the Nobles Substation docket. We
have updated and expanded that analysis in the discussion below.

3 In our Supplemental Comments in the Nobles Substation docket, Docket No. E999/CI-24-316, we initially
believed that the Wilmarth—Eastwood constraint warranted further consideration. However, we later
determined that it was also not a viable DR candidate.
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Power Flow Controllers

Power Flow Controllers (PFCs) are hardware and software used to reroute electricity
from overloaded transmission lines to underutilized transmission lines. We are
currently reviewing presentations from companies that offer power flow controllers
and are internally discussing their potential usefulness for our Minnesota service
territory.

We also evaluated the potential usefulness of PFCs in southwestern Minnesota as part
of our internal analysis for the Nobles Substation docket. In that review, we identified
two lines that could potentially benefit from PFCs—Helena—Scott County (a
historically binding constraint) and Wilmarth—Sheas Lake (a future binding
constraint). However, Promod economic modeling showed that installing PFCs on
these lines would simply shift congestion to other parts of the system, ultimately
worsening overall grid congestion. These internal analyses were completed after our
comments in the Nobles Substation docket were submitted. We subsequently
discussed the results with the Department of Commerce prior to the hearing, and the
Department agreed with our conclusions regarding the limited usefulness of PFCs in
the region.

Topology Optimization and System Reconfiguration Requests

Topology Optimization (TO) is software that MISO uses to analyze the transmission
system to identify potential switching actions—i.e., system reconfigurations—that
could reroute electricity from overloaded transmission lines to underutilized ones. TO
itself performs the analytical evaluation, while the resulting switching actions are the
system reconfigurations that operators may choose to implement. TOs are generally
requested by energy producers experiencing curtailments or outages. Before MISO
established an application process in 2023, these requests were submitted directly to
utilities. Today, MISO screens and evaluates these requests and refers them to local
utilities when the request involves a known or suspected local grid issue.

We completed a system reconfiguration at the Hawksnest Substation in 2022,
tfollowing a request submitted directly to the Company by EDF Renewables, before
MISO assumed responsibility for processing these requests. We reconfigured the
Hawksnest 345 kV substation by opening breaker 8N85, which helped reduce thermal
loading on several lines and reduced curtailments/outages at several windfarms,
including EDF Renewables” Red Pine wind farm.

Another system reconfiguration request involving our service territory in southwest
Minnesota was submitted by EDF Renewables and Minnesota Power in early 2024.
This request involved a temporary system reconfiguration to reduce wind farm
curtailments while we upgraded two of our transmission lines. We contacted EPRI for
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assistance to study the proposed request. Generally, requesters fund special study
requests, and EDF Renewables initially agreed to pay for this one. However, as
discussions continued, EDF Renewables withdrew its funding commitment, and thus
the study was never initiated. We have since completed upgrades on the two
transmission lines, and EDF Renewables’ initial request only sought temporary
reconfiguration while these lines were offline. Therefore, while the study might
inform future area transmission considerations if these particular lines go offline
again, the primary driver for EDI’s request has been resolved.

We believe that topology optimization analyses—and any resulting system
reconfigurations—can help alleviate congestion in the region and will continue
evaluating other requests that MISO refers to us.

B.  Regional and Local Transmission Studies

As outlined below, the Company has participated in seven transmission studies to
help increase reliability and resolve congestion in its Minnesota service territory.
These studies span over two decades and demonstrate our persistent efforts to keep
expanding the capacity of our transmission grid. Below, we list these studies in
chronological order with details about each one. We also note that the Company
identified short-, medium-, and long-term measures we are enacting to alleviate
congestion in Minnesota in our 2022 Annual Fuel Forecast and Monthly Fuel Cost
Charges proceeding.*

Buffalo Ridge Wind (1996-1998)

Wind farms first began operating in southwestern Minnesota in the mid-1990s, and
the initial Buffalo Ridge Wind study resulted in projects adding 425 megawatts (MW)
of capacity to our transmission grid in the area.” This was the first instance where the
Company increased the transmission grid’s capacity in a specific area to handle more
energy than the local load. The projects resulting from this study cost almost $70
million and included upgrading five substations, adding or upgrading more than 10
transmission lines, and adding four new transformers.

Lake Benton I and II (1999-2002)

As more wind farms were developed in southwestern Minnesota, the Company
conducted the Lake Benton studies, leading to projects that upgraded the area’s
transmission equipment to handle a capacity of 825 MW.¢ These projects totaled

4 See Compliance Filing, December 22, 2021, Docket No. E002/AA-21-295.
5 See https:/ /www.osti.gov/biblio /269373.
¢ See https://lakebenton.us /windpower.
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almost $140 million and included building two new substations, upgrading four other
substations, and adding or upgrading four transmission lines.

Buffalo Ridge Incremental Generation Outlet Study (2005-2008)

This study concentrated on developing smaller scale (115-161 kilovolts (kV))
transmission lines to provide several hundred megawatts of incremental generation
outlet capacity.” This resulted in a capacity increase to 1,175 MW in southwestern
Minnesota.

CapX2020 (2004-2017)

A group of 11 utilities serving several upper Midwest states collaborated to plan,
develop, and construct new high-voltage transmission lines worth $2.1 billion,
spanning nearly 800 miles across Minnesota, Wisconsin, North Dakota, and South
Dakota. This resulted in increasing capacity to 2,400 MW state-wide in Minnesota.

MISO Multi-Value Project (MVP) Portfolio (2011-2024)

This portfolio was studied and approved in 2011 as part of MISO’s annual
transmission expansion plan. These extensive projects helped prevent the curtailment
of 11.3 gigawatts of wind energy across all states served by MISO.

MISO Transmission Expansion Plan 16 Study (2016-2021)

This study resulted in the construction of an approximately 50-mile 345 kV
transmission line between the Company’s Wilmarth Substation north of Mankato,
Minnesota and I'TC Midwest’s Huntley Substation south of Winnebago, Minnesota.

MISO Long Range Transmission Planning Tranche 1 Study (2020-Present)

This study resulted in a portfolio of 18 transmission projects across MISO’s region
and included adding more than 2,000 miles of transmission lines to help reduce
congestion and improve reliability. The study was completed in 2020, but the resulting
projects are still ongoing.

C. MISO’s Transmission Planning Studies

There are three studies that the Company and Minnesota Transmission Owners
(MTO) are currently conducting to assess congestion and curtailment issues in
southwestern Minnesota, including those resulting from the Nobles substation.
Below, we discuss each study, detailing its purpose, timeline, and funding sources.

7 See https:/ /puc.sd.gov/commission/dockets/electric/2008/el08-001 /f.pdf at pages 2-5.
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Nobles County Transformer Study

This study evaluated adding a third transformer to the Nobles County substation to
resolve outages and ensure grid stability in southwestern Minnesota. Currently, the
substation has two transformers. When one transformer is offline for routine
maintenance, the remaining transformer cannot handle the increased load, leading to
outages. The proposed third transformer would help prevent these outages and is
projected to be in-service by February 28, 2027. The Company funded this Study and
is also funding the project.

Buffalo Ridge Right Sizing Study
This study evaluated replacing an aging 115 kV transmission line with a double circuit

line that includes both 115 kV and 345 kV lines. This new line will start in Murray
County, just north of Nobles County, and would transfer energy from Nobles County
to less congested parts of the transmission grid, reducing curtailments in the area. This
double circuit line was approved by MISO’s Board of Directors in December 2025
and will move into the MISO Transmission Expansion Plan (MTEP) 2025 cycle. It is
expected to be in-service in the early 2030s. The Company funded this Study and will
also fund the project.

Joint Targeted Interconnection Queue Study (JTIQ)

The JTIQ was a joint study by MISO and the Southwest Power Pool (SPP) to
evaluate transmission solutions and identify reliability issues for interconnection
projects. The study resulted in a portfolio of seven projects that would allow
interconnection requests spanning multiple MISO and SPP queue cycles to connect at
lower costs than through an individual queue cycle.® One of these projects proposed
building a new 345 kV transmission line between Lyon County and Jackson County in
Minnesota.” The Company is currently reconfiguring this line and proposed routing it
through Chanarambie Township in southwestern Minnesota.

This line, along with the proposed line from the Buffalo Ridge Right Sizing Study,
would help transfer energy from Nobles County to less congested parts of the
transmission grid — reducing curtailments in the county. This project has been
approved by MISO and will move into the MTEP 2025 cycle. The JTIQ Portfolio was
approved by SPP’s Board of Directors on December 9, 2024 and MISO’s Board of
Directors as part of MTEP24 on December 12, 2024. This line is expected to be in
service in the early 2030s. The JTIQ was funded by MISO and SPP.

8 See https://cdn.misoenergy.org/JT1Q%20Report623262.pdf.
9 See https://cdn.misoenergy.org/20240618%20PAC-

RECBWGY%201tem%2002%20] T1Q%20Presentation634859.pdf at slide 9.
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2023 MISO Informational Market Congestion Study

This initiative involves a near-term congestion study aimed at identifying facilities
expected to experience the most congestion across MISO’s region and determine
necessary transmission upgrades. The Company is not leading or directly involved in
this Study. Our contribution was limited to providing feedback on the Study’s
methodology."’ According to MISO’s public presentations, the Study has identified 10
projects to upgrade transmission lines or transformers across MISO’s region.!! One of
these projects includes upgrades to the Stone Lake 345/161 kV Transformer in
southwest Minnesota, which the Company owns.'* The Company is upgrading the
Stone Lake transformer to 448 MVA with expected in-service date in the first quarter
of 2027.

Xcel Energy/EPRI Study

The concept for this Study stemmed from a temporary system reconfiguration request
by EDF Renewables to MISO, aiming to reduce wind farm curtailments while we
performed upgrades on two of our transmission lines eatlier this year. MISO denied
the request due to a known local grid stability issue and asked the Company to review
the request instead. With the transmission line work quickly approaching, we
contacted EPRI for assistance and received a $75,000 estimate to study the proposed
request. Generally, the requestor funds external study requests. During the Company’s
discussions, EDF Renewables initially agreed to pay for the study but also sought to
expand the scope of it. As discussions continued, EDF Renewables withdrew its
tfunding commitment, and thus the Study was never initiated. We also completed the
upgrades on the two transmission lines, and EDF Renewables’ initial request only
sought a temporary reconfiguration while these lines were offline. Thus, while the
study might inform future stability considerations if these particular two lines go
offline again, the primary driver for EDF’s request has been resolved.

MISO Tranche 2.1 LRTP
This initiative refers to MISO’s long-term transmission planning (LRTP) analysis.
From MISO’s public presentations, the Company expects that two of the approved

10 See
https://cdn.misoenergy.org/PSC%20Stakeholder%20Comment%200n%20MTEP24%20Near%20Term%20
Congestion%20Study%20(PAC-2021-1) Xcel631788.pdf. We note that none of our suggestions were
incorporated.

1 See
https://cdn.misoenergy.org/20230927%20PSC%201tem%02006%20Near%20Term%20Congestion%20Study
%20(PAC-2021-1)630307.pdf at slide 6.

12 14
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projects will help mitigate congestion in southern Minnesota.'? The first project
involves upgrading an existing substation in southern Minnesota to a new voltage
level to better handle the increased energy production.'® The second project involves
building a new 765 kV transmission line from this substation to load centers in the
Twin Cities, helping transfer wind power from congested areas to less congested parts
of the grid.”” Tranche 2.1 was approved and projects ate in various stages of approval.

D. Non-Wires Alternatives

Non-wires alternatives (NWAs), have also been considered for recent projects in
order to implement short-term solutions during the ongoing transmission
development. This section discusses NWAs that are not GETs. Below, we describe
some of our recent efforts in Minnesota.

Forman Transformer Rating Increase

We partnered with Otter Tail Power Company to evaluate and subsequently increase
the emergency rating of the Forman Transformer at the substation in Forman, North
Dakota.'® Although this substation is not in Minnesota, it affects congestion in this
region because the Forman substation is connected to transmission lines that transfer
power from this area to load centers. Increasing the emergency rating of this
transformer enhances the substation’s capacity. The previous emergency rating for
this transformer was based on a decades-old manufacturer’s recommendation using
older technology. We funded a study of the transformer and the substation equipment
to determine if the emergency rating could be safely increased. The evaluation
confirmed that the upgrades to the substation in recent years allowed for a safe
increase in the transformer’s emergency rating. This, in turn, boosted the energy
capacity of the Forman substation, reducing curtailments at wind farms in
southwestern Minnesota. This project was completed in the first quarter of 2021.

Wilmarth-Swan Lake Transmission Line Rating Increase

We increased the ratings on this line by adjusting our water clearance marks to reflect
short-term flood forecasts. Lines with increased ratings can carry more electricity. The
original ratings for this line were based on the 100-year floodplain levels for the area
because we could not accurately forecast flood levels every year. Because we can now
accurately forecast floods for the upcoming year, we adjusted the line rating

13§ee

https://cdn.misoenergy.ore/20240315%20LRTP%20Workshop%20Tranche%202%20 Anticipated%20Portf
0lio632013.pdf at slide 6.

1414

1514

16 Otter Tail Power Company owns the substation where this transformer is located.
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accordingly. The rating on this line has been increased, except when a flood is
forecasted, in which case we decrease the rating. This project was completed in the

third quarter of 2024.

Scott County-Blue Lake Transmission Line Meter Upgrades

We increased capacity on a 345 kV transmission line between Scott County and Blue
Lake by removing an old meter that had a maximum reading below what the
connecting substation could handle. Removing this old meter did not affect the safety
or reliability of this line or connected substation. This project was completed in the
third quarter of 2022.

Battery Storage

We are currently conducting an internal study to determine substations that would
most benefit from battery storage to ease generation restraints. After we decide
whether and if so, which substations to focus on, we will evaluate what battery size is
needed to help ease capacity generation constraints. We will prioritize installing
battery storage sites at areas experiencing the most generation constraints.

We provided updates in our 2025 Minnesota Biennial Transmission Projects Report
(BTPR) in Docket No. E999/M-25-99. That report specifically discusses the Nobles
County Congestion Analysis where Xcel Energy Transmission Planning performed a
screening system impact study (SIS) to evaluate voltage stability benefits of a future
battery energy storage system (BESS) to the local area around the Nobles 115/345 kV
station.

E. Ambient and Wind Adjusted Ratings

DLRs help alleviate thermal constraints on transmission lines that are limited by the
conductor. We currently use an internal tool that provides ambient, or temperature-
adjusted, ratings for all our transmission lines that are 115 kilovolts or higher.

When there is too much generation for the transmission grid in the area to handle,
MISO communicates with utilities to confirm line ratings before binding transmission
facilities to limit generation and maintain grid stability. When MISO informs us that
our facilities may be affected, we provide them with ambient-adjusted ratings, which
adjust the line ratings based on the forecasted high temperature for the day. This
allows for increased line ratings, resulting in reducing congestion. For the
Chanarambie-Pipestone and Pipestone-Split Rock lines, we also provide wind-
adjusted line ratings based on assumed wind speed for lines. When the temperature is
cooler and/or the wind speed is higher, our tools help us inform MISO that the line
ratings can be increased, thus limiting or eliminating binding of our facilities.
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While we do not broadly employ DLR, our long-standing practices achieve similar
results. The ambient-adjusted ratings we provide to MISO help alleviate congestion
when temperature conditions permit.

II. STRATEGY IMPLEMENTATION AND PROJECT ASSESSMENT
AND ANALYSIS

The Company conducts ongoing assessments to evaluate whether potential projects
or strategies could alleviate or resolve congestion within Minnesota. Order Point 6(b)
requires the Company to provide a cost-benefit analysis (CBA) for each strategy or
explain why a CBA cannot be performed. This section explains why a CBA is not
feasible for many of the mitigation measures discussed above—including various
GETs and NWAs—and describes the types of qualitative and technical evaluations
the Company performs in place of a full CBA.

A.  Cost-Benefit Analysis

A CBA was not performed for any of the congestion-relief strategies listed above
because the projects lacked quantifiable benefits, sufficient data, or the maturity
needed to support a monetized analysis. In several cases, subsequent assessments also
demonstrated limited or no congestion-relief potential, making further analysis
inappropriate. The primary reasons a CBA could not be completed are outlined
below.

1. Benefits Cannot Be Quantified or Monetized

Many early-stage congestion-relief strategies—particularly those involving emerging
technologies like GETs—produce benefits that are qualitative, policy-driven, or
exploratory. These include operational learning, innovation value, and alignment with
long-term energy policy goals, which are difficult to assign defensible dollar values.

For example, in the Minnesota DLR pilot, the primary near-term benefits were
non-monetary: (i) establishing data-collection methods and telemetry standards across
three vendors; (ii) developing operating procedures for integrating dynamic ratings
alongside our existing seasonal and ambient-adjusted ratings; and (iii) training system
planners and operators to interpret and act on DLR outputs. Because our system
already uses seasonal/ambient ratings, incremental capacity gains were uncertain, and
the project’s immediate value lay in learning and process development rather than
measurable, persistent congestion relief. Those learning benefits are real but not
readily monetizable in a way that would produce a meaningful CBA.
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2. Projects Not Yet Mature (Pilots or Exploratory Stage)

A defensible CBA requires a well-defined project scope, credible cost estimates,
validated performance data, and stable operating assumptions. Pilot programs rarely
meet these criteria. In Minnesota, the DLR pilot illustrates this challenge. The pilot
tootprint and use cases evolved throughout the testing period because most congested
facilities in Minnesota are not significantly limited by conductor ratings. Costs varied
widely among vendors and site conditions, and performance results focused on data
quality and feasibility rather than predictable, repeatable congestion benefits.
Integration requirements—including new data streams, alarm thresholds, and operator
protocols—also remained in development. Because the pilot’s purpose was to
determine feasibility rather than deliver measurable congestion relief, advancing to a
CBA would have required assumptions not supported by stable evidence.

3. No Suitable 1 ines or Facilities

A CBA also requires credible inputs, including identifiable transmission lines or
facilities where a mitigation strategy could produce measurable benefits. When no
such locations exist, a CBA cannot be meaningfully performed. For example, in our
internal analysis of potential DLR and PFC applications in southwest Minnesota, we
were unable to identify any suitable candidates. Although two lines in the region were
technically conductor-limited and therefore initially screened as DLR-eligible, both
constraints were caused by temporary outages, making them unsuitable because DLR
is intended for longer-term, recurring conditions. Likewise, while two constraints
appeared initially eligible for PFCs, modeling showed that installing PFCs would
simply shift congestion to other parts of the grid, ultimately worsening overall system
performance. In the absence of facilities where these technologies could produce net
system benefits, a CBA could not be performed.

4. Many Projects are Too Small to Justify a CBA

Conducting a CBA requires substantial analytical resources, including detailed
modeling, load-flow analysis, scenario development, engineering review, and cost
estimation. These studies can take months to complete and require coordination
across planning, engineering, operations, and finance teams. Many of the incremental
congestion-relief strategies we pursue—such as targeted GETSs installations, NWAs,
or small operational adjustments—are relatively modest in scale and limited in
duration, making the effort required for a full CBA disproportionate to the scope of
the project.
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For example, the Scott County—Blue Lake 345 kV meter upgrade simply involved
removing an older meter that constrained the line below what the substation could
support; the work was completed quickly in Q3 2022 and provided incremental
capacity without requiring complex study. Similatly, the Wilmarth—Swan Lake rating
increase involved adjusting clearance assumptions based on improved
flood-forecasting capabilities, allowing higher ratings except when flood conditions
are predicted; this operational adjustment was completed in the third quarter of 2024.
For projects like these—small, targeted, and operational in nature—a qualitative
assessment of feasibility and system impact provides a more practical and
proportionate evaluation approach than a resource-intensive monetized study.

5. Use of EnCompass Modeling Instead of CBAs

In addition to qualitative assessments, the Company also conducts EnCompass
modeling in place of a traditional CBA for certain projects—such as the Nobles
battery project. EnCompass allows the Company to assess system-level production
cost impacts, curtailment reductions, operational value, and overall grid interactions
under a variety of load, generation, and transmission conditions. Because the benefits
of projects like the Nobles battery depend on how they perform within the broader
system rather than on isolated project-level economics, EnCompass modeling
provides a more appropriate and comprehensive analytical framework than a
stand-alone CBA. This approach helps ensure that the Company evaluates resource
additions based on their total contribution to system operations and customer
benefits.

B. Sample Qualitative Project Assessment

Our DLR internal evaluation, first conducted as part of the Nobles Substation docket
and updated below, illustrates our assessment process. We did not perform a CBA for
these efforts because the projects did not advance to a viable, ongoing deployment.
After identifying candidate locations and conducting targeted testing, results did not
demonstrate the expected congestion-relief benefits, so we did not proceed further.

As part of this work, we reviewed the most impactful constraints in southwestern
Minnesota to determine whether DLR could help, considering both day-ahead and
real-time binding constraints. We identified a total of 12 constraints. We also
examined the causes of these constraints and identified four categories: (1) stability
constraints, (2) thermal constraints on transformers, (3) thermal constraints on
transmission lines limited by the conductor, and (4) thermal constraints on
transmission lines limited by substation equipment. Table 1 below shows the number
of constraints in each category.
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Table 1V
Constraint Summary — Southwest Minnesota
Constraint Cause INIEELE? @ Applicability of DLR
Constraints

No. These constraints are generally
Stability 1 caused b}.f Vpltage—hmlt concerns, not
thermal limits of transmission lines.

No. DLR is not applicable to these

Thermal — Transformer 6 constraints as they are designed for use
on transmission lines.
Yes. DLR has the potential to help these
Thermal — Line (Conductor Limited) 2 constraints if they meet certain criteria.

No. DLR is not applicable to these

Thermal — Line (Substation Limited) 3 constraints as they are designed for use
on transmission lines.

As Table 1 outlines, DLR has the potential to address thermal constraints on
transmission lines that are limited by the conductor. Our analysis identified two
constraints in this category: (1) Wilmarth-Eastwood, and (2) Scott County-Scott
County Tap. Since both constraints were related to transmission outages, we believed
DLRs may be helpful if one of these three criteria is met:

1) a specific outage frequently occurs on a certain line,

2) there is a future long-term planned outage on a certain line, or

3) a certain line is expected to become a binding constraint as future transmission

facility and line upgrades are completed.

Unfortunately, neither constraint satisfied these criteria as they were driven by
temporary outages, so neither was suitable for DLR. In other words, these two
thermal constraints were not caused by a specific outage that frequently occurs, there
is no future long-term planned outage, and neither constraint involves transmission
lines expected to become a binding constraint as future transmission facility and line
upgrades are completed.

This assessment demonstrates how we use targeted technical evaluations to explore
fast-implementing solutions for potential congestion relief. Although a CBA was not
performed, we considered the practical costs and benefits at each step and will

17'Table 1 provides a summary of constraints in southwestern Minnesota based on the day-ahead market.
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undertake formal, monetized analysis when a strategy matures, shows persistent
system benefit, and meets the thresholds for broader deployment.
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