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May 8, 2024 
 
 
Will Seuffert 
Executive Secretary 
Minnesota Public Utilities Commission 
121 7th Place East, Suite 350 
St. Paul, Minnesota  55101-2147 
 
 
RE: Comments of the Minnesota Department of Commerce 
 In the Matter of: Big Stone South – Alexandria – Big Oaks Transmission Project 

Docket No. E002, E017, ET2, E015, ET10/CN-22-538 
  
 
Dear Mr. Seuffert: 
 
In reviewing the status of this proceeding Minnesota Department of Commerce (Department) noted 
that Attachment 2, which contains information request responses, was inadvertently omitted from the 
Department’s April 30, 2024 comments. This omission does not impact the Department’s analysis or 
recommendations in any way. To complete the record enclosed is Attachment 2. The Department is 
available to answer any questions the Minnesota Public Utilities Commission may have. 
 
 
Sincerely, 
 
 
 
/s/ DR. SYDNIE LIEB 
Assistant Commissioner of Regulatory Analysis 
 
 
SR/ar 
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Xcel Energy Information Request No. 2 
Docket No.: E002, E0017, ET2, E015, ET10/CN-22-538 
Response To: Minnesota Department of Commerce 
Requestor: Steve Rakow 
Date Received: October 31, 2023 

__________________________________________________________________ 
Question: 
Reference(s): Commission September 12, 2023 Order in E,G999/CI-22-624 

The Minnesota Public Utilities Commission’s September 12, 2023 Order Setting 
Requirements Related to Inflation Reduction Act in E,G999/CI-22-624 at point 1 states: 

The utilities shall maximize the benefits of the Inflation Reduction 
Act in future resource acquisitions and requests for proposals in the 
planning phase, petitions for cost recovery through riders and rate 
cases, resource plans, gas resource plans, integrated distribution 
plans, and Natural Gas Innovation Act innovation plans. In such 
filings, utilities shall discuss how they plan to capture and maximize 
the benefits from the Act, and how the Act has impacted planning 
assumptions including (but not limited to) the predicted cost of 
assets and projects and the adoption rates of electric vehicles, 
distributed energy resources, and other electrification measures. 
Reporting shall continue until 2032. 

Assuming a transmission line certificate of need is a resource acquisition proceeding, 
please provide the Applicants response regarding this Commission Order, if any. 

Response: 

The Applicants do not agree that this transmission line certificate of need proceeding 
is a resource acquisition proceeding, but acknowledge that certain Applicants may 
seek to recover the costs associated with construction of the Big Stone South – 
Alexandria – Big Oaks 345 kV Transmission Project (Project) through a Transmission 
Cost Recovery Rider, thus relating to a potential future “petition for cost recovery 
through riders and rate cases.” The Applicants have evaluated the Inflation Reduction 
Act for applicability to activities to be undertaken in the planning, procurement, and 
construction of the Project and, at this time, have not identified any opportunities for 
capturing benefits under the Inflation Reduction Act.  
__________________________________________________________________ 
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Preparer: Alexander J. Cutchey (Northern States Power Company) 
Title: Regulatory Policy Specialist 
Department: NSPM Regulatory 
Telephone: 612.216.8084 
Date: November 13, 2023 

Preparer: Jason Weiers (Otter Tail Power Company) 
Title: Manager 
Department: Transmission Project Development 
Telephone: 218.739.8311 
Date: November 13, 2023 

Preparer: Terry Wolf (Western Minnesota Municipal Power Agency) 
Title: 2nd Assistant Secretary 
Department: Power Supply & Operations 
Telephone: 605.338.4042 
Date: November 13, 2023 

Preparer: Owen Henrikson (Great River Energy) 
Title: Transmission Strategy Specialist 
Department: Transmission Strategy & Development 
Telephone: 763.445.6008 
Date: November 13, 2023 
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Xcel Energy Information Request No. 3 
Docket No.: E002, E0017, ET2, E015, ET10/CN-22-538 
Response To: Minnesota Department of Commerce 
Requestor: Steve Rakow 
Date Received: October 31, 2023 

__________________________________________________________________ 
Question: 
Reference(s): Minnesota Statutes § 216B.2422  

The recently passed Minnesota Statutes § 216B.2422, Subd. 4b states “The 
commission may give preference in resource selection to projects utilizing energy 
technologies produced domestically by entities who received an advanced 
manufacturing tax credit for those technologies under section 45X of the Internal 
Revenue Code, as allowed under the federal Inflation Reduction Act of 2022, Public 
Law 117-169.”  

Please provide the Applicants response regarding this statutory preference, if any. 

Response: 

The new statutory language referenced in this Information Request (Minn. Stat. § 
216B.2422, subd. 4b) applies to resource selection in integrated resource planning 
dockets, permitting the Commission to “give preference” to generation resources that 
received an advanced manufacturing tax credit under section 45X of the Internal 
Revenue Code. The Big Stone South – Alexandria – Big Oaks 345 kV Transmission 
Project (Project) involves the construction of new transmission facilities and not new 
generation resources.  Therefore, Minn. Stat. § 216B.2422, subd. 4b does not apply to 
this proceeding.  In addition, section 45X of the Internal Revenue Code applies to the 
following technologies: photovoltaic cells, wind energy components, torque tubes, 
structural fasteners, photovoltaic wafers, solar grade polysilicon, polymeric backsheet, 
solar modules, inverters, electrode active materials, battery cells, battery modules, and 
applicable critical minerals.  None of these materials will be used to construct the 
Project.  That said, the Applicants intend to use domestic suppliers for the materials 
needed to construct the Project to the extent that domestic suppliers are able to 
provide the necessary materials on the timeline required to meet the Project’s 
construction schedule.  

__________________________________________________________________ 

Docket No. E002, et al/CN-22-538 Attachment 2 Page 3 of 13



2 

Preparer: Alexander J. Cutchey (Northern States Power Company) 
Title: Regulatory Policy Specialist 
Department: NSPM Regulatory 
Telephone: 612.216.8084 
Date: November 13, 2023 

Preparer: Jason Weiers (Otter Tail Power Company) 
Title: Manager 
Department: Transmission Project Development 
Telephone: 218.739.8311 
Date: November 13, 2023 

Preparer: Terry Wolf (Western Minnesota Municipal Power Agency) 
Title: 2nd Assistant Secretary 
Department: Power Supply & Operations 
Telephone: 605.338.4042 
Date: November 13, 2023 

Preparer: Matt Ellis (Great River Energy) 
Title: Manager 
Department: Transmission Strategy & Development 
Telephone: 763.445.5955 
Date: November 13, 2023 
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Xcel Energy  Information Request No. 4 
Docket No.: E002, E0017, ET2, E015, ET10/CN-22-538 
Response To:  Minnesota Department of Commerce 
Requestor: Steve Rakow 
Date Received: November 29, 2023 

__________________________________________________________________ 
 
Question: 
Reference(s): Minnesota Rules 7849.0120 B (4) 
 
Please provide a comparison of the expected reliability of the proposed project to the 
expected reliability of an alternative consisting of a single-circuit 500 kV line on the 
Western Segment (Big Stone South to Alexandria), leaving the Eastern Segment as 
proposed. 
 
Response: 
The Long Range Transmission Planning (LRTP) study performed by the 
Midcontinent Independent System Operator (MISO) did not include any alternatives 
to the Big Stone South – Alexandria – Big Oaks 345 kV Transmission Project 
(Project) that involved constructing the Big Stone South – Alexandria line (i.e. 
Western Segment) at 500 kV.  Rather, all the alternatives for the Project considered by 
MISO were variations of transmission projects that considered different endpoint 
substations of new double circuit capable 345 kV lines.  Therefore, the Applicants 
provide the following response based on engineering judgment without underlying 
transmission planning analysis.  
 
Table 5-1 of the Certificate of Need application shows that single circuit 345 kV lines 
are typically capable of 1792.7 MVA, double circuit 345 kV lines are typically capable 
of 3585.4 MVA, and single circuit 500 kV lines are typically capable of 2598.1 MVA.1  
However, the thermal capability of a single transmission line is not an accurate 
reflection of reliability benefits of a single project because the system, as a network of 
all transmission lines and transformers, must be considered together when evaluating 
reliability benefits.2 

 
1 Table 5-1 of the application quantifies the capacity of transmission lines based on an assumed line current of 
3000 Amps. 
2 Reliability can be measured in a variety of ways.  For purposes of this response, the Applicants assume 
“reliability” is in reference to maintaining facility loadings within their respective ratings and voltage levels 
within their respective limits to avoid equipment damage to the system. 
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The NERC reliability standards require that the transmission system must be able to 
withstand the loss of a transmission facility and still maintain facility loadings within 
their respective ratings and voltage levels within their respective limits.  In other 
words, the underlying transmission system must be robust enough to be able to 
withstand the outage of any other transmission element and still maintain reliability.  
Without the underlying transmission system having the required capability, the 
reliability benefits of a single transmission line (or project) will not be realized. 

As noted in Chapter 5 of the Certificate of Need application, 345 kV is the standard 
high voltage that is utilized to transfer large amounts of power long distances in 
Minnesota because it provides sufficient capacity to accommodate large power 
transfers and can be easily incorporated into the existing transmission system.  
Transmission facilities operated at voltages equal to or higher than 500 kV are 
currently less utilized in Minnesota and are reserved for long distance point-to-point 
power transfers (e.g., moving power from Manitoba’s hydro generation facilities into 
Minnesota). 

Applying this reasoning to the Western Segment of the Project, the reliability benefits 
of constructing the Western Segment at 500 kV are likely to be limited by the ability 
of the underlying transmission system to accommodate power transfers when other 
high voltage transmission facilities experience an outage.  To realize the full reliability 
benefits of constructing the Western Segment at 500 kV, the Applicants believe at 
least one additional 500 kV line would be needed in the Project area to interconnect 
along the Western Segment so that at least one 500 kV line is available when the other 
500 kV line experiences an outage. 

Constructing the Western Segment as a single circuit 500 kV line would also require 
the installation of new 500/345 kV transformers at the existing Big Stone South and 
Alexandria substations.  A new 500/345 kV transformer, or potentially redundant 
500/345 kV transformers, would be needed at each endpoint substation resulting in a 
much higher substation cost if the Western Segment is constructed at 500 kV.   

In addition, constructing the Western Segment as a single circuit 500 kV line also 
requires consideration of new contingencies (e.g., outages) in system assessments 
needed for NERC compliance that would not otherwise be possible if the Western 
Segment is constructed at 345 kV.  Depending on the response of the transmission 
system during a contingency involving these new 500/345 kV transformers or the 
new 500 kV line, redundant 500/345 kV transformers may be required at the Big 
Stone South and Alexandria substations in addition to upgrading other existing 
facilities to ensure the underlying transmission system can withstand the outage of a 
new 500 kV line or a single transformer and still maintain facility loadings within their 
respective ratings and voltage levels within their respective limits.   
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In contrast, having 345 kV facilities already in place at the existing Big Stone South 
and Alexandria substations make them suitable endpoints for the Western Segment 
constructed at 345 kV because the substation termination costs for integrating the 
new 345 kV line will be lower at each substation.  Furthermore, MISO has validated 
through the LRTP Tranche 1 study that constructing the Western Segment at 345 kV 
is the recommended alternative for the Tranche 1 portfolio.  Constructing the 
Western Segment as a single circuit 500 kV line would require MISO to perform 
additional transmission planning studies to validate that the LRTP Tranche 1 portfolio 
performs as intended without introducing additional reliability concerns on the 
underlying transmission system. 

In conclusion, the Applicants have determined through engineering judgment that 
constructing the Western Segment at 345 kV is the most efficient and cost-effective 
way to maximize reliability and economic benefits of this Project not only to 
Minnesota, but the entire MISO Midwest subregion. 
__________________________________________________________________ 

Preparer: Jason Weiers 
Title: Manager 
Department: Transmission Project Development 
Telephone: (218)739-8311
Date: December 11, 2023
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Xcel Energy  Information Request No. 5 
Docket No.: E002, E0017, ET2, E015, ET10/CN-22-538 
Response To:  Minnesota Department of Commerce 
Requestor: Steve Rakow 
Date Received: November 29, 2023 
__________________________________________________________________ 
 
Question: 
Reference(s): Minnesota Rules 7849.0120 B (3) 
 
Please provide a comparison of the effects upon the natural and socioeconomic 
environments of the proposed project to the expected effects upon the natural and 
socioeconomic environments of an alternative consisting of a single-circuit 500 kV 
line to a double circuit capable 345 kV line along the Western Segment (Big Stone 
South to Alexandria), leaving the Eastern Segment as proposed. 
 
Response: 
A proposed route for the Western Segment is still under development so specific 
quantifiable impacts based on the proposed route are not yet known. However, 
Chapter 5 of the Certificate of Need application generally describes the difference 
between a 345 kV transmission line and 500 kV transmission line.  Using this 
information, the following assumptions were used to perform a qualitative assessment 
of the expected effects upon the natural and socioeconomic environments of an 
alternative consisting of a single-circuit 500 kV line and a double-circuit capable 345 
kV line along the Western Segment: 
 

Assumption 345 kV Line 500 kV Line 
Length of Western Segment 100 miles 100 miles 
Width of Right-of-Way 150 feet 200 feet 
Total Right-of-Way1 1,820 acres 2,425 acres 

 
1 The right-of-way needed for the proposed 345 kV line would be approximately 1,820 acres, whereas the area 
needed for a 500 kV line would be approximately 2,425 acres, a 33% increase in land needed to be put into 
easement for the construction, operation, and maintenance of the transmission line.  Although not quantified 
in these assumptions, additional property would also be required at the Big Stone South and Alexandria 
substations if the Western Segment is constructed at 500 kV to accommodate an expansion of the 345 kV 
switchyard and add enough space for a new 500 kV switchyard at each location that has adequate space for a 
new 500/345 kV transformer.  
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Structure Type Steel Monopole H-Frame
Structure Height 150 feet 120 feet 
# of poles / Structure 1 2 
Diameter of Foundation 10 feet 8 feet 
Size of Foundation / Structure2 78 square feet 320 square feet 
Distance between Structures 1,200 feet 1,200 feet 

Based on these assumptions, the Applicants provide the following qualitative 
assessment comparing the effects on the natural and socioeconomic environment 
between a double-circuit capable 345 kV line and a single-circuit 500 kV line for the 
Western Segment. 

• Aesthetics: The Western Segment will change the view shed for landowners
since it involves the addition of a new transmission line. Although the 345 kV
single-pole would be taller, the 500 kV multiple-pole structure would be wider
than the 345 kV single-pole structure creating more of a visual impact to the
landscape.

• Agricultural Lands: The 500 kV multiple-pole structure would create more
interference for farm machinery, impact more land than the 345 kV single-pole
structure and require a wider right-of-way resulting in a larger impact to
agricultural activities as compared to the 345 kV single-pole structure.

• Airports and Airstrips: The 345 kV single-pole structures are taller and may
require placement further away from airports and airstrips than the shorter, 500
kV multiple-pole structures.

• Cultural Resources: The potential for impacting cultural resources is greater for
the 500 kV multiple-pole structure versus the 345 kV single-pole structure
because there are multiple foundations per structure that create greater land
disturbances.

• Endangered/Threatened and Protected Species: The potential for impacting
individual plants and animals is greater for the 500 kV multiple-pole structure
versus the 345 kV single-pole structure because each multiple-pole structure
will include two foundations per structure and create greater land disturbances.

2 The impact of the 345 kV single-pole structure would be the size of the single foundation (approximately 78 
square feet) whereas the impact of the 500 kV multiple-pole structure would be the size of two foundations 
(approximately 100 square feet), as well as the space created between the poles (approximately 320 square 
feet), which is four times greater than the single-pole structure. 
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• Migratory Birds: The 345 kV single-pole structure will have more “conductor
planes” resulting in a wider “net” of conductors that could increase the chance
of migratory bird collisions more than the 500 kV multiple-pole H-Frame
structures.3

• Water Resources: The potential for impacting aquatic resources is greater for
the 500 kV multiple-pole structure versus the 345 kV single-pole structure
because there are multiple foundations per structure that would create greater
land disturbances.

• Socioeconomics: The wider right-of-way needed for a 500 kV transmission line
could generally result in a greater disproportional affect to the identified
environmental justice communities depending on routing, siting, and
design/engineering of the proposed Project.

The following table summarizes the qualitative assessment comparing the effects on 
the natural and socioeconomic environment between a double-circuit capable 345 kV 
line and a single-circuit 500 kV line for the Western Segment. 

Natural and Socioeconomic Environment Factor 345 kV 500 kV 
Aesthetics Lower Higher 
Agricultural Lands Lower Higher 
Airports / Airstrips Higher Lower 
Cultural Resources Lower Higher 
Endangered/Threatened & Protected Species Lower Higher 
Migratory Birds Higher Lower 
Water Resources Lower Higher 
Socioeconomic Lower Higher 

__________________________________________________________________ 

Preparer: Jason Weiers 
Title: Manager 
Department: Transmission Project Development 
Telephone: (218)739-8311
Date: December 11, 2023

3 “Conductor planes” refers to the amount of different vertical heights that will be present with each structure 
type.  345 kV single-pole structures will have four conductor planes (three phases plus shield wire all at 
different heights above ground) whereas 500 kV multiple-pole H-Frames will have two conductor planes 
(three phases at similar height with shield wire at a different height above ground). 
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Xcel Energy  Information Request No. 6 
Docket No.: E002, E0017, ET2, E015, ET10/CN-22-538 
Response To:  Minnesota Department of Commerce 
Requestor: Steve Rakow 
Date Received: November 29, 2023 

__________________________________________________________________ 
 
Question: 
Reference(s): Minnesota Rules 7849.0120 B (2) 
 
Please provide a comparison the cost of the proposed project to the cost of an 
alternative consisting of a single-circuit 500 kV line on the Western Segment (Big 
Stone South to Alexandria), leaving the Eastern Segment as proposed. 
 
Response: 
The Applicants included cost information for a single-circuit 500 kV line compared to 
a double-circuit 345 kV line in Section 5.1.1.1 of the Certificate of Need application 
(Application).1   
 
Within Section 5.1.1.1, the Applicants stated an indicative cost of $3.5 million / mile 
for double-circuit 345 kV line while single-circuit 500 kV line was estimated at $4.1 
million / mile.  Assuming a total distance of 100 miles between the Big Stone South 
Substation and the Alexandria Substation results in an incremental cost of $60 million 
if a single-circuit 500 kV line was constructed along the Western Segment rather than 
a double-circuit 345 kV line.  
 
Furthermore, there are currently no 500 kV facilities located in the Project area.  As a 
result, constructing the Western Segment with a single-circuit 500 kV line would 
require the installation of new transformers at the existing Big Stone South Substation 
and the existing Alexandria Substation.  At a minimum, a single 500/345 kV 
transformer would be needed at each of these endpoint substations at an estimated 
cost of approximately $20 million per transformer, which does not include the costs 
associated with expanding these substations to create a 500 kV switchyard and all the 
associated equipment needed to reliably integrate the new transformers into the 

 
1 For purposes of this response, the Applicants compare the cost of the Western Segment being constructed 
as a double circuit 345 kV line to the Western Segment being constructed as a single circuit 500 kV line.  The 
Applicants expect an even larger difference in cost because they are seeking permission to build the Western 
Segment as a double circuit capable 345 kV line with one circuit installed initially. 

Docket No. E002, et al/CN-22-538 Attachment 2 Page 11 of 13



2 

existing substations.  The expansion of the Big Stone South and Alexandria 
substations to create a 500 kV switchyard with adequate room for new 500/345 kV 
transformers would require purchasing additional land that may not be available 
immediately adjacent to the existing substation parcels, creating the need to build 
entirely new substation sites that would need to be electrically connected to the 
existing substations with multiple 345 kV transmission lines.   For purposes of this 
high-level cost comparison, the Applicants have taken a modest approach based on 
information contained in the Application by estimating that the incremental cost of 
terminating a new 500 kV transmission line into the existing Big Stone South and 
Alexandria substations will be no less than $40 million (total). 

Therefore, based on the indicative cost information provided in the Application, the 
Applicants estimate that constructing the Western Segment as a single-circuit 500 kV 
line will result in an incremental cost of more than $100 million as compared to the 
constructing the Western Segment as a double-circuit 345 kV line. 

Although not quantified, higher on-going maintenance and spare equipment cost is 
also expected if the Western Segment is constructed as a single circuit 500 kV line.  
Constructing a 500 kV line and installing new 500/345 kV transformers at the Big 
Stone South and Alexandria substations would require Otter Tail Power Company 
(Otter Tail) and Western Minnesota Municipal Power Agency (Western Minnesota) to 
introduce new 500 kV class transformers and other associated 500 kV line and 
substation equipment that Otter Tail and Western Minnesota do not currently own, 
operate or maintain.  While this experience can be gained, it would be more costly 
because Otter Tail and Western Minnesota would be required to incur additional 
maintenance expenses to repair and maintain new 500/345 kV transformers in 
addition to the existing 345 kV class transformers.  Furthermore, Otter Tail and 
Western Minnesota may also be required to stock spare 500 kV equipment and 
expand their spare transformer strategy resulting in higher costs.  Constructing the 
Western Segment at 345 kV  results in Otter Tail and Western Minnesota continuing 
to own, operate and maintain 345 kV class transformers and 345 kV line equipment 
that are more common across Minnesota with easier access to spare transformers and 
associated line and substation equipment.  

In addition, the Applicants note that the cost for generators to interconnect to a 500 
kV line are significantly higher than interconnecting to a 345 kV line.  As a result, the 
cost of interconnecting future renewable energy projects to the Western Segment at 
500 kV will be more costly than if the Western Segment was constructed at 345 kV.  
This is an important distinction given the increase in renewable generation that is 
needed as Minnesota utilities work towards meeting the state’s carbon-free by 2040 
law. 
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__________________________________________________________________ 

Preparer: Jason Weiers 
Title: Manager 
Department: Transmission Project Development 
Telephone: (218)739-8311
Date: December 11, 2023
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CERTIFICATE OF SERVICE 

 
I, Sharon Ferguson, hereby certify that I have this day, served copies of the 
following document on the attached list of persons by electronic filing, certified 
mail, e-mail, or by depositing a true and correct copy thereof properly enveloped 
with postage paid in the United States Mail at St. Paul, Minnesota. 
 
Minnesota Department of Commerce 
Attachment 2 to April 30, 2024 Comments 
 
Docket No. E002, E017, ET2, E015, ET10/CN-22-538 
 
Dated this 8th day of May 2024 
 
/s/Sharon Ferguson 
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