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. INTRODUCTION

The Department provides the following comments on Minnesota Power’s (MP) Integrated Distribution
Plan (IDP). Through these comments, the Department responds to the Notice of Comment (Notice)
issued by the Commission on November 15, 2023.1

The IDP allows for greater transparency into the distribution system planning process used by utilities.
Distribution plans cover utility infrastructure from the substation to the meter, as well as customer
offerings in these areas. The need for distribution system planning is a consequence of the increasing
complexity of the distribution grid created by smart grid technologies, electric vehicles, and other
distributed energy resources (DER). Due to the rise in these technologies, ratepayers will have an
increasingly interactive role in distribution grid management, which further establishes the need for
greater transparency in the distribution grid planning process. The Commission set forth five planning
objectives for IDPs, with additional filing requirements to promote transparency in distribution system
planning. The Commission’s planning objectives for IDPs are to:

1. Maintain and enhance the safety, security, reliability, and resilience of the electricity grid, at fair
and reasonable costs, consistent with the state’s energy policies;

2. Enable greater customer engagement, empowerment, and options for energy services;

3. Move toward the creation of efficient, cost-effective, accessible grid platforms for new
products, new services, and opportunities for adoption of new distributed technologies;

4. Ensure optimized utilization of electricity grid assets and resources to minimize total system
costs; and

5. Provide the Commission with the information necessary to understand the utility’s short-term
and long-term distribution-system plans, the costs and benefits of specific investments, and a
comprehensive analysis of ratepayer cost and value.

While the Department finds that MP’s IDP is largely compliant with filing requirements, the
Department also identifies areas in which the IDP could be improved and offers recommendations (in
bold, italicized text) for remedying them. The Department will provide a final recommendation
regarding whether the Commission should accept MP’s IDP in reply comments once the Department
reviews additional information from MP and has the opportunity to consider stakeholder input.

! Notice of Comment — In the Matter of Minnesota Power’s 2023 Integrated Distribution Plan, Docket No. EO15/M-23-258
(November 15, 2023). (eDocket No. 202311-200506-01). Hereinafter “Notice.”
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1. PROCEDURAL HISTORY

On December 8, 2022, the Minnesota Public Utilities Commission (Commission) issued its Order in
Docket Nos. E015/M-21-390, E999/Cl-17-879 (December 8, 2022 Order).?2 The December 8, 2022 Order
revised the filing requirements for electric utility IDPs and Transportation Electrification Plans (TEP) and
approved combining IDPs and TEPs. The December 8, 2022 Order also required each investor-owned
utility to file its TEP in its next IDP, due November 1, 2023, and biennially thereafter.

In May 2023, the Minnesota Legislature established requirements for utility TEPs in 2023 Minn. Laws.
ch. 60, art. 12, sec. 12, codified at Minn. Stat. § 216B.1615.3 Minn. Stat. § 216B.1615 requires electric
utilities to file TEPs, established certain content requirements, granted the Commission authority to
approve, modify or reject TEPs, and established evaluation criteria.

On October 16, 2023, Minnesota Power (MP or the Company) filed its IDP and TEP in Docket No.
E015/M-23-258.% This is the first time that MP has filed its TEP as part of its IDP.>

On November 15, 2023, the Commission issued its Notice on the issues of whether the Commission
should accept or reject Minnesota Power’s 2023 IDP and TEP.® The Notice included the following topics
open for comment:

2023 Minnesota Power Integrated Distribution System Plan

1. Should the Commission accept or reject Minnesota Power’s IDP?

2. Did Minnesota Power adequately address the Commission’s IDP filing requirements and
prior Orders, as outlined in Attachment A to this notice? Is additional information
necessary for improved clarity?

3. Feedback, comments, and recommendations on the following areas of Minnesota Power’s IDP:

a. Non-wires alternatives analysis and potential pilot project

b. Planned grid modernization initiatives

c. Forecasted distribution budget

d. Distributed Energy Resource (DER) scenarios and forecasts, including electric vehicle
forecasts

2 Order, In the Matter of a Commission Inquiry into Electric Vehicle Charging and Infrastructure; In the Matter of Xcel
Energy’s 2021 Integrated Distribution System Plan; In the Matter of Minnesota Power’s 2021 Integrated Distribution System
Plan; In the Matter of Distribution System Planning for Otter Tail Power Company, Docket Nos. E-99/Cl-17-879, E-002/M-21-
694, E-015/M-21-390, E-017/M-21-612 (December 8, 2022). (eDocket No. 202212-191192-03). Hereinafter “December 8,
2022 Order.”

3 Minn. Stat. § 216B.1615. https://www.revisor.mn.gov/statutes/cite/216B.1615

42023 Integrated Distribution System Plan, Minnesota Power, Docket No. E015/M-23-258 (October 16, 2023) (eDocket No.
202310-199614-01). Hereinafter “IDP.”

51DP Appendix E.

6 The comment period was extended on January 19, 2024. Notice of Extended Comment Period — In the Matter of
Minnesota Power’s 2023 Integrated Distribution Plan, Docket No. E015/M-23-258 (January 19, 2024). (eDocket No. 20241-
202350-01).
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Are there any aspects of Minnesota Power’s non-wires alternative analysis or its
conclusions the Commission should address? Was the analysis conducted appropriate
and were the conclusions reasonable?

Has Minnesota Power appropriately discussed its plans to maximize the benefits of the
Inflation Reduction Act (IRA) and the IRA’s impact on the utility’s planning assumptions
pursuant to Order Point 1 of the Commission’s September 12, 2023 Order in Docket No.
E,G-999/Cl-22-624?

What should the Commission consider or address related to enhancing the resilience of the
distribution system within Minnesota Power’s IDP?

Other areas of Minnesota Power’s IDP not listed above, along with any other issues or
concerns related to this matter.

2023 Minnesota Power Transportation Electrification Plan (TEP)

8.

10.

11.

12.

13.

Should the Commission approve, modify, or reject Minnesota Power’s Transportation
Electrification Plan (TEP)?

Did Minnesota Power adequately address the Commission’s TEP filing requirements and prior
Orders, as outlined in Attachment A to this notice? Is additional information necessary for
improved clarity?

How should the Commission consider modifications or supplements to Minnesota Power’s
Transportation Electrification Plan?

Should the Commission establish any procedural or filing requirements for future TEPs under
Minn. Stat. 216B.16157

Are there gaps in Minnesota Power’s transportation electrification programs the Commission
should address to ensure equitable customer outcomes?

Are there other issues or concerns related to this matter?

DEPARTMENT ANALYSIS

The initial comments provided by the Department address MP’s IDP and TEP and the Commission’s
Notice Topics 1 through 13. Recommendations are offered in the corresponding sections and are
summarized at the conclusion of this filing.

For reasons of organization and clarity, these comments do not perfectly follow the sequence of topics
in the Notice. The order of these comments is presented below:

A. IDP Compliance with Filing Requirements and Recommendations Concerning Acceptance
(Notice Topics 1 and 2)

Non-Wires Alternatives Analysis (Notice Topics 3.A and 4)

Planned Grid Modernization Initiatives (Notice Topic 3.B)

Forecasted Distribution Budget (Notice Topic 3.C)

Distributed Energy Resource (DER) Scenarios and Forecasts (Notice Topic 3.D)

The Inflation Reduction Act and Utility Planning and Benefits (Notice Topic 5)
Distribution System Resilience (Notice Topic 6)

OMmMON®
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H. Other Areas of MP’s IDP (Notice Topic 7)

TEP Compliance with Filing Requirements and Recommendations Concerning Acceptance
(Notice Topics 8 and 9)

J.  Other TEP Topics (Notice Topics 10, 11, 12, and 13)

P

A. IDP COMPLIANCE WITH FILING REQUIREMENTS AND RECOMMENDATIONS CONCERNING
ACCEPTANCE

Notice Topic 1: Should the Commission Accept or Reject Minnesota Power’s IDP?

Notice Topic 2: Did Minnesota Power Adequately Address the Commission’s IDP Filing
Requirements and Prior Orders, as Outlined in Attachment A to This Notice? Is Additional
Information Necessary for Improved Clarity?

MP has provided a compliance matrix as an attachment to its IDP with the requirements imposed on
MP’s 2023 IDP by previous Commission Orders and statutes and the location within the IDP where
information related to those requirements can be found.”

The Department’s review of MP’s IDP begins at a threshold question: did MP provide information and
analyses required by the Commission’s IDP filing requirements and previous Commission Orders? The
Department reviewed MP’s compliance matrix and determined that the references provided to the
contents within the IDP are appropriate. Further, at first pass, it appears that MP has mostly addressed
each of the IDP filing requirements, Commission Orders, and statutes. The Department provides its
assessment of MP’s compliance with filing requirements with these comments as Attachment A.

Moreover, as required by the Notice, where MP did not include the required information, the
Company generally provided an explanation of why that information was not included in the filing.
However, in several instances, the information provided by MP did not fully address the filing
requirement or prior Commission Order. Specific examples are indicated throughout the Department’s
comments.

On March 12, the Department submitted a series of Information Requests (IRs). The majority of these
requests were received within the 10 day filing period, ending on March 22", however several IRs
were not received in time to incorporate into the Department’s initial comments. MP responses to
Department IRs are included with these comments as Attachment B.

Throughout these comments the Department has also identified topics and Order Points where
additional information would improve the ability to meaningfully analyze the IDP.

71DP Appendix A.
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The Department will provide a final recommendation regarding whether the Commission should
accept MP’s 2023 IDP in reply comments once the Department reviews additional information from
MP and has had the opportunity to review stakeholder input.

B. NON-WIRES ALTERNATIVES ANALYSIS

Notice Topic 3.A: Feedback, Comments, and Recommendations on Non-Wires Alternative
Analysis and Potential Pilot Project.

Notice Topic 4: Are There Any Aspects of Minnesota Power’s Non-Wires Alternative Analysis or its
Conclusions the Commission Should Address? Was the Analysis Conducted Appropriate and Were
the Conclusions Reasonable?

MP conducted a Non-Wires Alternatives (NWA) analysis of four different projects. The Company hired
a contractor, Black & Veatch, to conduct its NWA analyses. The Department analyzes MP’s NWA
starting with a discussion of IDP filing requirements and order points, then discusses the NWA
screening process and Benefit Cost Analysis (BCA) assumptions, and concludes with a discussion of the
four projects that were analyzed by the contractor.

1. Overview of Filing Requirements and Order Points

There are two primary IDP requirements pertaining to NWAs. First, IDP Filing Requirement 3.E.1
requires MP to “provide a detailed discussion of all distribution system projects in the filing year and
the subsequent 5 years that are anticipated to have a total cost of greater than two million dollars. For
any forthcoming project or project in the filing year, which cost two million dollars or more, provide an
analysis on how non-wires alternatives compare in terms of viability, price, and long-term value.”®

Second, IDP Filing Requirement 3.E.2 sets forth the requirements for the information MP must provide
related to NWA analysis, which includes:

a. Project types that would lend themselves to non-traditional solutions (i.e. load relief or
reliability)

b. Atimeline that is needed to consider alternatives to any project types that would lend
themselves to non-traditional solutions (allowing time for potential request for proposal,
response, review, contracting and implementation)

c. Cost threshold of any project type that would need to be met to have a nontraditional solution
reviewed

d. A discussion of a proposed screening process to be used internally to determine that
nontraditional alternatives are considered prior to distribution system investments are made.®

8 1DP Filing Requirement 3.E.1 from December 8, 2022 Order.
% 1DP Filing Requirement 3.E.2 from December 8, 2022 Order.
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In addition to the IDP filing requirements, there are several Order Points from the Commission’s
January 9, 2023 Order® in MP’s prior Integrated Resource Plan (IRP) that pertain to NWA analysis as
follows:

e Order Point 9.d requires MP to “Improve non-wires alternatives analysis, including market
solicitations for deferral opportunities to make sure Minnesota Power can take advantage of
distributed energy resources to address discrete distribution system costs.”1?

e Order Point 13 requires MP to “...file the results from its consultant led non-wires alternative
study in the next IDP docket. In next IDP, Minnesota Power will begin a discussion on how to
integrate NWS into all the company’s planning practices, including its next IRP and IDP.” 12

2. Areas of Non-Compliance With IDP Filing Requirements and Order Points

MP’s NWA discussion generally lacks details needed to fulfill the NWA filing requirements and Order
Points. MP defines conditions that must be met in order to pursue an NWA solution—such as the asset
not being at end of life—and that the operational characteristics need to match the need met by the
NWA solution, such as a battery solution being able to supply the required amount of power for the
required amount of time. While this discussion meets Filing Requirement 3.E.2.a, it does not fulfill
Filing Requirement 3.E.2.d, which requires MP to discuss its NWA screening process. The issues arise in
part because MP did not have the in-house resources to conduct its own NWA analyses, and instead
hired a contractor to perform the NWA analysis required by IDP filing requirements and relevant Order
Points. However, the need to hire a contractor does not negate the IDP filing requirements. MP further
has not complied with the January 9, 2023 Order, which requires MP to begin a discussion on how to
integrate NWA into all of the company’s planning practices, as well as provide a discussion of how to
improve NWA analysis and better address costs. Finally, while MP does briefly describe the steps that
must be taken to conduct an NWA, the Company does not define any specific timeline to conduct NWA
analyses, obtain quotes, complete contracting, or set any goals for an in-service date. A lack of a
defined process leaves open the possibility to ignore or delay NWA implementation, and thus the
Department additionally concludes that MP has not properly addressed Filing Requirement 3.E.2.b.

The Department requests MP to present an NWA process, which includes the project screening
process, the NWA analysis scope of work, cost estimation, and the Engineering, Procurement, and
Construction (EPC) process, timeline and goals in its next IDP.

3. Project Types Considered for NWAs

MP considers NWA analysis for capacity and reliability projects. Without any description of restrictions
on these processes, the Department concludes that capacity and reliability projects that do not have

10 Order, In the Matter of Minnesota Power’s 2021-2035 Integrated Resource Plan, Docket No. E0015/RP-21-33 (January 9,
2023) (eDocket No. 20231-191970-01). Hereinafter “January 9, 2023 Order.”

11 January 9, 2023 Order at Order Point 9.d.

12 January 9, 2023 Order at Order at 13.
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an age-related component are sufficient project types for NWA analysis. However, on page 64 of MP’s
IDP, the company states that it does not consider demand response or energy efficiency as NWA
solutions because they are addressed in other areas of MP’s IDP. Further, MP does not consider
renewable generation as part of either a standalone or coupled energy storage NWA solution, which
were both considered by Xcel and the Dakota Electric Association in their IDP filings.'® The Department
notes that MP is not proposing any capacity projects that are potentially better suited for renewable
generation projects, however MP will be required to install 3% of its total retail electric sales from
distributed solar generation by 2030,'* which opens up the opportunity to potentially pair distributed
solar with future NWA solutions.

The Department recommends that the Commission require MP to consider demand response, energy
efficiency, and renewable generation as part of its future NWA process in its next IDP.

4, Benefit Categories

MP also reported on the following benefit categories that are harder to monetize. These benefits
include:

e Avoided Capital Costs

e Avoided Generation Capacity

e Generation Capacity Revenue

e Avoided Energy Costs

e Avoided Lost Sales Revenue

e Reduced/Avoided Ancillary Services Costs

e Reduced/Avoided Transmission & Distribution System Losses
e Avoided Customer Fuel Costs

e Avoided Restoration Costs

MP also studied a smaller number of more abstract benefits, which are not easily operationalized into
monetary benefits. These benefits include:

e Customer Outage Reduction value
e Compliance Risk

e Power Quality Consequences

e Improved Customer Satisfaction

13 See Docket Nos. E002/M-23-452 and E111/M-23-420.
14 Minn Stat. 216B.1691 Subd. 2h. https://www.revisor.mn.gov/statutes/cite/216B.1691#stat.216B.1691.2h
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MP also noted that it did not calculate societal benefits for the following categories:

e Avoided Outage Costs;

e DER Enablement;

e Increased Customer Flexibility and Choice;
e Environmental Benefits; and

e |Improved Safety.

Benefit categories were not calculated based on the different Minnesota Test Cases that are typically
used by utilities for BCA. The test cases include the Utility Test, Ratepayer Impact Test, Societal Test,
and Minnesota Test, and are meant to illustrate project benefits from different perspectives and value
systems.

The Department requests that MP include calculated benefits for all Minnesota Test Cases, and to
the extent practicable, present the results in reply comments.

MP attempted to quantify the affects of negative consumer benefits, also referred to as disbenefits, in
difficult categories such as “Compliance Risk,” “Power Quality Consequences,” and “Improved
Customer Satisfaction,” relying on the probability and cost of a lawsuit. The Department submitted
information requests to MP asking for its Benefit Cost Analysis (BCA) calculation files and an
explanation of its BCA assumptions, but these responses were not received in time to include in this
filing. MP does not provide an explanation of how these benefit categories are used. The Department
expects these project disbenefits are only calculated based on a no-build solution that contains
reliability risks, which would accrue in the absence of a reliability intervention. An NWA solution itself
should provide close to the same reliability benefits as a traditional wired solution, and thus disbenefits
should generally be relevant for the no-build cases. Further, MP also use the Interruption Cost Estimate
(ICE) Calculator?®® to estimate the “Customer Outage Reduction Value,” which uses a customer’s
willingness to pay to avoid an outage. Attempting to quantify ratepayer costs as well as attempting to
qguantify compensation for “Power Quality Consequences” and “Improved Customer Satisfaction” may
be a double counting of benefits, as spending money locally to improve power quality should reduce
the need to file a lawsuit against the Company. In addition, MP does not state how it estimates legal
compliance costs, which do not appear to conform to a standardized methodology. The “Compliance
Risk” disbenefit is the only category that can reference specific fines and penalties for non-compliance.

The Department recommends that MP calculate future NWA ratepayer disbenefit categories based
on the ratepayer cost of outages rather than in the calculated categories of “Compliance Risk,”
“Power Quality Consequences,” and “Improved Customer Satisfaction.”

MP did not quantify environmental benefits. The proposed energy storage and grid reliability solutions
do not appear to have environmental benefits, and therefore the calculation of environmental benefits

15 See https://www.icecalculator.com/home
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is not necessary. However, if MP were to propose a renewable energy system as part of any of its NWA
analyses, the consideration of environmental benefits should be included in a future NWA. If the 3%
distributed solar mandate'® is used as part of an NWA solution, the environmental benefits should not
be included as part of the NWA because the benefits of the installations would not be incremental to
the status quo or a traditional wired solution.

5. Key Assumptions

MP provides a description of their key assumptions for the calculation of benefits on pages 6 to 12 of
Appendix F. The descriptions outlined in this section provide an overview of the general process used
to calculate benefits, but the document does not outline all major assumptions. For example, the
“Compliance Risk,” “Power Quality Consequences,” and “Improved Customer Satisfaction,” based
sections list the severity of disruption or outage events from “Minimal” to “Catastrophic,” listing
litigation cost ranges for each event. The document does not outline how the specific litigation costs
are assumed for each disbenefit severity category. The Department submitted information requests to
MP asking for its BCA calculation files and an explanation of its BCA assumptions, but these responses
were not received in time to include in this filing.

The Department finds that the calculation of the “Avoided Capital Costs” benefit category should be
modified for future NWA analyses. MP states on page 6 of Appendix F that avoided capital costs are
“...included in year 10 as a one-year benefit.” The Department asked in its Information Requests for
clarification about this assumption but was not able to provide a response in time to include in this
filing. Without further information, the Department concludes that the 10-year benefit for avoided
capital costs is incorrect. The BCA should assume construction costs for the NWA solution at the
beginning of the BCA period of analysis. The benefit of avoided construction of a wired solution should
be realized in the first year that the wired solution is deferred, and not at year 10. The Lawrence
Berkeley National Laboratory!” has provided an example for calculating the deferral value of an NWA
solution, which is shown below in Figure 1. The Lawrence Berkeley National Laboratory states “A one-
year deferral value equals the difference between the present value of the distribution expansion plan
and the present value of the same plan deferred by one year, adjusted for inflation and technological
progress.” Therefore, avoided distribution costs are calculated dynamically for each year that the
investment is deferred, and the marginal increase in the deferral value decreases each year due to the
increasing discount value for each subsequent year. Calculating a year 10 benefit has the effect of
discounting the value of the NWA solution because benefits at year 10 are significantly lower than
benefits at year one.

16 Minn Stat. 216B.1691 Subd. 2h. https://www.revisor.mn.gov/statutes/cite/216B.1691#stat.216B.1691.2h
17 Lawrence Berkely National Laboratory. Locational Value of Distributed Energy Resources. March 9, 2021 at 17. Accessed
at https://eta-publications.|bl.gov/sites/default/files/lbnl locational value 20210309 final.pdf
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Department Figure 1: Present Worth (PW) Method for Calculating the Value of Deferring a Distribution
Investment.’®

NERL at
1+7r

K; = distribution investment in year t,
i = inflation rate net of technological progress,
r = a utility’s cost of capital (discount rate),

n

PW Deferral Value =

t
& (1+7)

where:
n = finite planning horizon in years,

At = deferral time = peak load reduction divided by annual load growth.

Source: Lawrence Berkeley National Laboratory.*®

The Department requests that MP recalculate its BCA benefits starting with an “Avoided Capital
Cost” benefit at the beginning of the BCA period of analysis and present the results in reply
comments.

6. NWA Studies Conducted

MP lists all projects with a budget over $2 million in IDP Table 4 (Department Table 1 below). There are
12 projects listed in total, and 10 of these projects are listed as “Asset Renewals,” which MP states are
not suitable for NWA solutions. The Canosia Road (Esko) and Mahtowa projects included in the
“Cloquet Area 34 kV Expansion” are the only two projects on MPs list that would have a potential for
NWA analysis.

18 Note that At references a peak load reduction because the example provided by the Lawrence Berkeley National
Laboratory is to defer distribution line capacity upgrades with DERs, however the concept deferral time is still applicable
regardless of the purpose of the deferral.

1% Lawrence Berkely National Laboratory. Locational Value of Distributed Energy Resources. March 9, 2021 at 17. Accessed
at https://eta-publications.|bl.gov/sites/default/files/lbnl locational value 20210309 final.pdf
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Department Table 1: Distribution Projects Over $2 Million

Project Name Preliminary Cost Anticipated Project Area
Est. ISD
Switchgear ZE.0M 2026 Anticipated Substations®:
Replacement Program $4.2M 2028 Haines Road (Hermantown) Colbyville {Duluth)
(Asset Renewal) *subject to change based on assef renewal project
pricritization
Substation F10.4M 2024 Anticipated Substations®:
Modernization $6.0M 2025 Long Prairie, Winton, Maturi (Chisholm), Ridgeview (Duluth),
Program =7 4M 2095 Hibbing, Vemndale, Cloquet, Little Falls
(Asset Renewal) 26.0M 2026 *subject to change based on assef renewal project
pricritization
28.8M 2026
26.9M 2027
26.TM 2027
$10.9M 2027
Cloquet Area 34 kV 322M 2023 Canosia Road (Eskeo), Mahtowa
Expansion
$6.6M 2025

Source: IDP Table 4 at 47.

MP lists four projects that were studied for NWA analysis. The first project is the Kerrick Project. This
project was generated due to decreasing reliability of an existing backup feeder line that could supply
energy in the event of a failure on the main line. The backup line is also expected to be disconnected in
the future from the backup source entirely, which would result in the line having no backup power
solutions. MP proposed a battery storage with Fault Location, Isolation, and Service Restoration (FLISR)
solution, which is stated to have a benefit cost ratio (BCR) of 1.88, making the project a good
alternative solution. The second project is the Wrenshall Project. This project would install a battery
storage and FLISR solution to provide backup power to two existing feeders and help with an
optimization of a 1 MW solar garden. The project has a BCR of 0.85, and MP states that it is exploring
traditional reliability solutions to compare to or expand upon the proposed NWA solution. The third
project is the Silver Bay Project. This project involves switching from an old substation to a new
substation in a different location, but the town only has a single source of power. The project would
install a battery storage and FLISR solution. The analysis finds a BCR of 0.75, and thus MP is exploring
traditional solutions to compare or expand upon the proposed NWA solution. None of these projects
are listed under IDP Table 4 as projects over $2 million.

The fourth solution presented is the Cloquet NWA solution. This is the only project that potentially
includes a budget allocation in IDP Table 4. MP states that the project was considered just for a FLISR
solution in the Cloquet Area. MP states that the project has a BCR of 6.95 to 9.39. MP provides a
technical analysis of the study area in Appendix F, but do not discuss the project in their “Benefit Cost
Analysis (BCA) Framework Report.”
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The Department requests MP to present the full BCA for each NWA project studied by Black & Veatch
in reply comments.

MP presents its costs in Appendix Table 5, listed in Appendix F of MP’s IDP.?° Kerrick and Askov are
combined into one project, listed as the Kerrick Project, with a total installed cost of $4,634,972.
However, MP presents a Benefit Cost Ratio (BCR) of 1.88 for the project with a Net Present Value (NPV)
of $5,001,190. If all costs are undiscounted, the BCR of 1.88 would imply a cost of $5,683,170, which
does not match the cost presented in Table 5 of Appendix F. Given this mismatch, the cost for the
Kerrick and Askov Project is unclear.

Overall, the benefit and cost information provided has not been sufficiently presented for the
Department to determine the proposed impacts of each NWA project, or how each project was
compared to a traditional solution’s costs and benefits as well as a no-build solution, where applicable.
It is unclear how costs and benefits were allocated to each project.

The Department requests that MP discuss in reply comments planned 2023 to 2027 budget
allocations for the Kerrick, Wrenshall, Silver Bay, and Cloquet NWA projects, including any budget
dedicated to NWA solutions.

The Department presents its analysis in an effort to inform MP as it develops its future NWA program.
The NWA process should be transparent, easily understandable, and should follow an established
framework to evaluate the cost effectiveness of NWA projects. Establishing these principles early on in
the NWA process will ensure that ratepayers will receive the maximum benefits of future NWA
solutions.

C. PLANNED GRID MODERNIZATION INITIATIVES

Notice Topic 3.B: Feedback, Comments, and Recommendations on Planned Grid Modernization
Initiatives.

1. Grid Modernization Scope and Analysis

Grid modernization can cover a whole suite of grid enhancements and is not clearly defined to
explicitly include or exclude every technology proposed by a utility. Minnesota Statute §216B.2425,
Subd.2(e) provides an overview of the goals of grid modernization, where a utility operating under a
multi-year rate plan shall:

[l]dentify investments that it considers necessary to modernize the
transmission and distribution system by enhancing reliability, improving
security against cyber and physical threats, and by increasing energy

20|1DP Appendix F at 14.
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conservation opportunities by facilitating communication between the
utility and its customers through the use of two-way meters, control
technologies, energy storage and microgrids, technologies to enable
demand response, and other innovative technologies.

The Department proceeds with its analysis of grid modernization proposals based on IDP Filing
Requirements 3.D. The following filing requirements are emphasized for the Department’s analysis:

e 1.a: Overview of investment plan: scope, timing, and cost recovery mechanism;

e 1.c: Alternatives analysis of investment proposal: objectives intended with a project, general
grid modernization investments considered, alternative cost and functionality analysis (both for
the utility and the customer), implementation order options, and considerations made in
pursuit of short-term investments. The analysis should be sufficient enough to justify and
explain the investment;

e 1.g: Customer anticipated benefit and cost;

e 1.i: Plans to manage rate or bill impacts, if any;

e 1.j: Impacts to net present value of system costs (in net present value revenue
requirements/megawatt/hour or megawatt); and

e 1.k for each grid modernization project in its 5-year Action Plan, Minnesota Power should
provide a cost-benefit analysis based on the best information it has at the time and include a
discussion of non-quantifiable benefits. Minnesota Power shall provide all information to
support its analysis.

To the extent practicable, the Department expects a discussion of the overall investment plan (Filing
Requirement 3.D.1.a) and a discussion of customer anticipated benefit and cost (Filing Requirement
3.D.1.g). For projects over $2 million, the Department expects a discussion of the above, as well as a
discussion of alternative investments that were analyzed (Filing Requirement 3.D.1.c), a discussion of a
plan to mitigate bill impacts (Filing Requirement 3.D.1.i), a presentation of the net present value of
system costs (Filing Requirement 3.D.1.j), and a cost-benefit analysis of the project (Filing Requirement
3.D.1.k).

2. Overview of MP Grid Modernization Projects

MP presents a number of grid modernization projects that are in various stages of deployment. The
various technologies discussed by MP that are understood by the Department to fall under the
definition of Grid Modernization, which are outlined below in Table 2. The budget spans three budget
categories, including “Metering,” “Grid Modernization and Pilot Projects,” and “Other.” The respective
five-year budgets for each category are $19.7 million (5.5 percent of total) for “Metering,” $22.0
million (6.1 percent of total) for “Grid Modernization and Pilot Projects,” and $3.0 million for “Other.”
These three budget categories total $44.7 million, which represents 12.4 percent of the total budget,
but they include expenditures that may not be considered to fall under grid modernization by the
Company.
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Department Table 2: Summary of Grid Modernization Projects by Budget Category
Grid Mod Technology Budget Category 2023 - 2027 Cost
Advanced Metering G - Metering SO
Infrastructure (AMI)
Fault Location, Isolation, and E — Grid Modernization and $15,125,000
Service Restoration (FLISR) Pilot Projects
Smart Sensors E — Grid Modernization and $351,900
Pilot Projects
Outage Management System O — Other Not Listed
(OMS)
Geographic Information System | O — Other Not Listed
(GIS)
Customer Information System O — Other Not Listed
(CIS) / Customer to Meter
(c2m)
Meter Data Management O — Other Not Listed
System (MDM)
Advanced Distribution Not Listed Not Listed
Management System (ADMS)
Distributed Energy Resource Not Listed Not Listed
Management System (DERMS)
Energy Management System Not Listed Not Listed
(EMS)
3. Advanced Metering Infrastructure

The AMI Program replaces the first-generation Automated Meter Reading (AMR) system with 2-way
smart meters at all of for all of MP’s customers. The system consists of three main components, which
all support each other to enable the full functionality of the system. The first component is the smart
meter. MP states that it will have installed 147,164 smart meters that cover 99.7% of all meters by the
end of 2023. The second component is a Field Area Network (FAN), which uses wireless radio
frequencies to transmit data back to MP. MP does not discuss its new or existing FAN network, but it is
a required component of the AMI system. The third component is a Meter Data Management System
(MDM), which is an MP data repository and control system, which allows MP to process and use the
data it collects. The deployment of these three components allowed MP to implement its full AMI
rollout. The AMI Program is also linked to the Customer Information System (CIS) or Customer to
Meter (C2M) program.

MP states several benefits from the AMI program. The rollout of the program will allow MP to
transition all its customers to a Time-of-Day (TOD) rate for all of its customers, which has variable
pricing for customers based on the time of day. Rates are most expensive when electricity costs are
higher, and thus the implementation of a TOD rate can shift energy use to less expensive times of day
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and will enable rate payers to save money by shifting their energy use. The TOD rate is anticipated to
save approximately 20 MW of peak demand by 2027,% after full implementation of the program,
which is equivalent to 15 percent of on-peak energy use. The program provides electricity interval use
data to customers to track their interval data and additional information collected by the meters in
their Customer Information Center (CIS), which enhances transparency and provides new services for
ratepayers. The meters also feed into the Outage Management System (OMS), which gives MP greater
resolution on the extent of outages. The meters can also be used to pro-actively identify transformers
or other parts of the grid that are in need of replacement before an event occurs. Finally, the AMI
meters can be used for remote reconnections, which reduces the need for truck rolls and saves
ratepayers money.

The AMI program has rolled out slowly, with 55,080 meters (37 percent) deployed before 2016, and
the remaining sixty three percent deployed between 2016 and 2023. The budget during the 2016 to
2022 AMI rollout ranged from a low of $2.9 million in 2022 with the deployment of 6,109 meters to a
high of $12.5 million in 2020 with the deployment of 35,427 meters. In 2025, the budget is then
expected to stabilize around $4.4 million per year, which is nearly double the cost of the 2023 to 2024
budget level of $2.3 to $2.4 million, respectively. These costs and deployment numbers are plotted out
in Figure 2. The initial impression of looking at Figure 2 suggests that the annual metering budget
should stabilize at $2.3 - $2.4 million, after the successful deployment of near 100% of meters. Most
Minnesota utilities’ proposed AMI budgets have a sharp spike, and then decline rapidly, which is not
observed for MP’s metering budget. At an average cost of approximately $450 / meter,?? the budget in
2025 and later would replace approximately 9,778 meters per year, which indicates a meter lifespan of
approximately 15 years. The rebound in the metering budget in 2025 suggests that MP is expecting to
replace some of the first AMI meters deployed and expects to continuously replace meters each year
thereafter. Therefore, the $4.4 million annual metering cost represents a continuous cost in the MP
Metering Budget Category G.

2L |DP Table 11 at 88.
22 This is the average cost of meter deployment between 2016 to 2022 assuming no other metering costs.
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Department Figure 2: Comparison of IDP Metering Budget to AMI Rollout

Metering Budget VS AMI Meter Deployment
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Finally, as the AMI, MDM, and CIS programs have already been approved by the Commission and
deployment has reached completion, further discussion about the costs and benefits of the program
are not warranted.

4. Fault Location, Isolation, and Service Restoration

The Fault Location, Isolation, and Service Restoration (FLISR) program installs a series of smart
switches, regulators, capacitor banks and other equipment that can automatically restore power
during a fault event. MP proposes to connect its FLISR system to a fiber optic network to establish
reliable communication with MP control systems. MP provides little information about its FLISR
program in its IDP.

The main benefit of the FLISR program is automatic service restoration and enhanced reliability of
distribution system performance. Deploying FLISR provides a direct benefit to ratepayers, as the
technology directly impacts available power service areas of the distribution system that are not
impacted by fault events.

MP proposes a budget of $15,125,000 in its 2023 to 2027 budget. MP has already deployed 50 FLISR
systems, with a 4 percent overall coverage. Actual spending for the program is $3,945,306 in the

23 Integrated Distribution Plan, In the Matter of Minnesota Power’s 2021 Integrated Distribution Plan, Docket No. E015/M-
21-390 (October 25, 2021) (eDocket No. 202110-179112-01). Hereinafter “2021 IDP.”
24 MP Response to Department IR 2, Attachment DOC IR 002.07.
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budget period between 2018 and 2022. The proposed spending would add approximately 27 percent
more coverage,?> and based on these costs, the estimated budget to deploy the remaining FLISR
program is $54 million.

MP has not fulfilled several filing requirements. MP does not:

e Discuss the cost recovery mechanism (Filing Requirement 3.D.1.a)

e Present an analysis of alternative investments (Filing Requirement 3.D.1.c)

e Present a discussion of customer anticipated benefit (Filing Requirement 3.D.1.g)
e Discuss a plan to manage rate bill impacts (Filing Requirement 3.D.1.i)

e Present the net present value of system costs (Filing Requirement 3.D.1.j)

e Present a cost-benefit analysis, if available (Filing Requirement 3.D.1.k)

The Department requests that MP present in reply comments additional information about its FLISR
program, which includes a discussion of the cost recovery mechanism, an analysis of alternative
investments, a discussion of customer anticipated benefits, a discussion to manage bill impacts, a
presentation of the impact to the net present value of system costs, and a cost-benefit analysis, if
available.

k. Smart Sensors

Smart Sensors are used to monitor distribution system performance, as an alternative to MP’s
Supervisory Control and Data Acquisition (SCADA) system and its AMI Program, all of which provide
grid visibility data. Smart sensors are installed on feeders that do not have a SCADA system installed,
and instead monitor voltage at the feeder breaker and store data locally. As of 2022, smart sensors
were installed at 40 percent of feeders, while SCADA is installed at 50 percent of feeders.?®

The primarily benefit of smart sensors is to avoid manual data reading, as well as to reduce manual
reading of equipment. Smart sensors can also be used for fault location.

MP has installed 417 smart sensors as of 2022, which meets 55 percent of the Company’s deployment
goal. Actual spending from 2018 to 2022 is $718,000. Forecasted spending in the 2023 to 2027 budget
period is $351,900.2%7

The Department finds that MP has presented a sufficient presentation of its Smart Sensor Program but
notes several deficiencies pertaining to additional filing requirements.

25 MP Response to Department IR 23. Deployment percentages were re-calculated for the 2023 — 2027 budget period based
on the average deployment rates and costs per year.

26 |DP at 50.

27 MP Response to Department IR 23.
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The Department requests that MP present in reply comments additional information about its Smart
Sensor program, which includes a discussion of the cost recovery mechanism, an analysis of
alternative investments, a discussion of customer anticipated benefits, a discussion to manage bill
impacts, a presentation of the impact to the net present value of system costs, and a cost-benefit
analysis, if available.

6. Outage Management System and Geographic Information System

The Outage Management System (OMS) is used to detect, locate, isolate, repair and restore fault
events. The system links with SCADA and AMI to locate outages and communicates outage events to
customers. The OMS interacts with the Geographic Information System (GIS) to map out distribution
system assets that feed locational information of system assets into the OMS system. The customer
outage map is generated from the GIS system as well.

The primary benefit of each system is to assist MP in its work flow to map the status of its distribution
system assets and deploy company assets where necessary to mitigate outages. The customer’s
primary interaction with these systems is the outage map, however MP interacts with the systems
through project management and data system integration, which direct company activities to best
allocate staff time and resources.

The OMS system is reaching its end of life and the GIS is going to be replaced to allow more real time
mapping, which will save staff resources and better integrate the two systems. The OMS system is
planned for replacement in 2024, and MP does not state a timeline for the replacement of the GIS
system.

The Department finds that MP has not provided sufficient information to evaluate the OMS and GIS
programs. Both programs are included in the “Other” budget category, which is scheduled to spend $3
million between 2023 and 2027.

The Department requests that MP present in reply comments additional information about its OMS
and GIS programs, which includes a discussion of the proposed budget, deployment plan, cost
recovery mechanism, an analysis of alternative investments, a discussion of customer anticipated
benefits, a discussion to manage bill impacts, a presentation of the impact to the net present value of
system costs, and a cost-benefit analysis, if available.

7. Management Systems
MP mentions three management systems that it intends to use in the future. Currently, MP is using its

Energy Management System (EMS). MP states that its EMS program has been in operation for 40
years,%® with various upgrades throughout this time to enhance the capabilities of the system. MP does

28 |DP at 19.
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not state how its EMS is used, but the system is assumed to be used for system monitoring as well as
to deploy control systems such as demand response. MP states that it is updating its EMS with an
operational date in the fourth quarter of 2023.2° MP further mentions the possibility of a Distributed
Energy Resource Management System (DERMS) and an Advanced Distribution Management System
(ADMS), both of which would offer advanced controls to grid operators at MP. The status or planning
for such systems, including any planned budgeting, has not been discussed.

The Department requests MP to provide in reply comments a status update of any plans and budgets
to deploy its EMS upgrade, a DERMS, or ADMS in its 2023 to 2027 budget.

D. FORECASTED DISTRIBUTION BUDGET

Notice Topic 3.C: Feedback, Comments, and Recommendations on Forecasted Distribution
Budget.

MP’s 2021 IDP projected total distribution spending of approximately $221.12 million between 2022
and 2026.3° MP’s 2023 IDP increased that projection to $394.73 million between 2024 and 2028.31

Table 3, below, provides a high-level overview of the projected spending levels MP provided in its 2021
and 2023 IDPs, organized by the IDP Budget Categories required by IDP Filing Requirement 3.A.29. IDP
Filing Requirement 3.A.29 requires MP to provide information on “[p]lanned distribution capital
projects, including drivers for the project, timeline for improvement, summary of anticipated changes
in historic spending”3? and contains eight IDP Budget Categories, which are listed in the table below.
The Department notes that while the IDP Filing Requirements have now incorporated Electric Vehicle
Programs as a budget category, MP has continued to provide spending for EVs separately in its TEP.

2 Ipid.

302021 IDP at 32.

31 DP at 37.

32 |DP Filing Requirement 3.A.29.
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Department Table 3. Comparison of MP Distribution System Spending Projections: 2021 and 2023
IDP

Spending (Millions)

2021 IDP 2023 IDP
IDP Budget Category (2022 - (2024 - Change
2026) 2028)
Age-Related Replacements and Asset $112.75 $186.15 $73.40
Renewal

System Expansion or Upgrades for Capacity $5.22 $22.95 $17.73

System Expansion or Upgrades for
.97 49.2 2

Reliability and Power Quality 239.9 »49.25 59.28

New Customer Projects and New Revenue $21.29 $78.00 $56.71

Grid Modernization and Pilot Programs $18.90 $23.00 $4.10

Projects related to Loc‘a/ (or other) $3.75 $11.10 $7.35

Government Requirements

Metering $13.65 $21.30 $7.65

Other $5.60 $2.98 -$2.63

Total Spending $221.12 $394.73 $173.60

For each IDP Budget Category and overall, this table calculates the difference in projected spending
between the 2021 IDP and the 2023 IDP. These filings were made two years apart from one another
(on October 25, 2021 and October 16, 2023), and overall distribution system spending projections
increased from $221.12 million to $394.73 million over that time period, a 79 percent increase. The IDP
Budget Categories of Age-Related Replacements and Asset Renewal, System Expansion or Upgrades for
Capacity, and New Customer Projects and New Revenue are the main drivers of the increase,
accounting for increases of $73.40 million (65 percent), $17.73 million (340 percent), and $56.71
million (266 percent), respectively.

It is important to note that this is not an apples-to-apples comparison given the periods analyzed in
each filing (e.g., the 2021 IDP period covers years 2022 through 2026, whereas the 2023 IDP period
covers years 2024 through 2028).
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To obtain a better apples-to-apples comparison between each filing, the Department reviewed the
annual spending projections provided in each filing and was able to compare projected spending
between the 2024 through 2026 period. Table 4 below provides such a comparison.

Department Table 4. Comparison of MP’s Distribution System Spending Projections for the 2024 —
2026 Period: 2021 and 2023 IDP

Spending (Millions)
2021 IDP 2023 IDP (2024 -
IDP Budget Category (2024 - 2026) 2026) Change

Age-Related Replacements and Asset $69.21 $96.28 $27.07
Renewal

System Expansion qr Upgrades for $1.88 $8.05 $6.17
Capacity

System Expansion or Upgrades for

Reliability and Power Quality »25.95 »31.65 35.71

New Customer Projects and New $12.77 $50.00 $37.23
Revenue

Grid Modernization and Pilot $14.20 $14.00 -$0.20
Programs

Projects related to Loc'al (or other) $2.10 $6.40 $4.30

Government Requirements

Metering $5.85 $12.50 $6.65

Other $2.24 $2.18 -$0.07

Total Spending $134.20 $221.06 $86.86

This table calculates the difference in spending reported in the 2023 IDP for each IDP Budget Category
and overall, as compared to the 2021 IDP for the 2024 through 2026 period. MP’s total planned
distribution system spending over these three years increased by $86.86 million (65 percent). While
total spending for this three-year period is relatively similar in certain categories, the increase in total
spending is primarily driven by Age-Related Replacements and Asset Renewal and New Customer
Projects and New Revenue, with increases of $27.07 million (39 percent) and $37.23 million (292
percent), respectively.
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Finally, the Department reviewed the 2023 IDP’s provision of information related to MP’s historical
actual distribution system spending from the 2019 to 2023 period33 and compared that spending to
MP’s projected distribution system spending from the 2024 to 2028 period. This high-level overview of
financial data in MP’s 2023 IDP is summarized in the table below.

Department Table 5. Comparison of Distribution System Spending Reported in MP’s 2023 IDP,
Historical Actual (2019 — 2023) vs. Budgeted (2024 - 2028)

Historical Actual Budgeted
(2019 - 2023) (2024 - 2028)

Spendin . Spendin .
IDP Budget Category s e 9 Total P o 9 Total (Millions) %
(Millions) (Millions)
Spend Spend
Age-Related Replacements and | «q, 26 | 41 9400 | ¢186.15 | 47.16% | $95.36 105%
Asset Renewal
£ .
System Expansion or Upgrades $5.12 | 2.36% | $22.95| 5.81%| $17.83 348%
for Capacity
System Expansion or Upgrades
for Reliability and Power $26.02 | 11.99% $49.25 | 12.48% $23.23 89%
Quality
New Customer Projects and $35.01 | 16.13% | $78.00 | 19.76% | $42.99 123%
New Revenue
Grid Modernization and Pilot $6.54 | 3.01% | $23.00| 5.83%| $16.46 252%
Programs
Projects related to Local (or
other) Government $12.47 5.75% $11.10 2.81% -$1.37 -11%
Requirements
Metering $30.30 | 13.97% $21.30 5.40% -$9.00 -30%
Other $10.73 4.95% $2.98 0.75% -$7.76 -72%
Total Spending $216.98 $394.73 $177.75 82%

MP’s total budgeted distribution system spending is projected to be $394.73 for the 2024 through
2028 period compared to the historical actual distribution system spending of $216.98 for the 2019
through 2023 period, an increase of 82 percent. The main drivers of the increase are the categories of

33 MP excluded 2023 from both its historical and planned distribution spending in its IDP. MP provided 2023 actual spend in
response to Department IR 12, which the Department incorporated into Table 5 to provide a comparison across contiguous
periods.
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Age-Related Replacement and Asset Renewal, System Expansion or Upgrades for Reliability and Power
Quality, and New Customer Projects and New Revenue, with increases of $95.36 million (105 percent),
$23.23 million (89 percent), and $42.99 million (123 percent), respectively. Together these categories
account for 79.4% of total planned distribution investment over the coming five years.

MP’s increase in projected spending on Age-Related Replacement and Asset Renewal projects in the
2023 IDP is in keeping with the Company’s general trend of increasing its budget for the replacement
of aging equipment over the coming decade. MP states that some age-related replacements and asset
renewal projects are planned in advance and implemented proactively as engineers identify and
prioritize age- and condition-based replacements or areas prone to failure based on reliability metrics
and feedback from field crews. Other age-related replacements and asset renewal projects are
implemented in response to unanticipated failures.3* MP further explains that it has identified and
prioritized proactive asset renewal modernization projects at the transmission-to-distribution
substation level where failures are more broadly impactful, costly, and have longer lead times to fix.3>
In some cases, system upgrades for capacity or reliability and power quality will be integrated with
Asset Renewal or Grid Modernization projects to more efficiently and holistically address the needs for
the area.3® MP notes that, starting in 2021 and going forward, the Company increased its investments
above depreciation level spending to accelerate asset renewal, modernization and reliability projects
as discussed in Section IV of its IDP.3’

E. DISTRIBUTED ENERGY RESOURCE (DER) SCENARIOS AND FORECASTS

Notice Topic 3.D: Feedback, Comments, and Recommendations on Distributed Energy Resources
(DER) Scenarios and Forecasts, Including Electric Vehicle Forecasts.

Section IV.C of the IDP covers distribution forecasting, including DERs. The IDP explains that MP
accounts for DERs using two methods, which are:

1. Some DERs are part of the load forecast and reduce forecasted demand.
2. Other DERs accredited as a capacity resource, are registered as capacity at MISO thus increasing
supply; however, such DERs are not in the forecast.

The Department agrees that MP’s two method approach is generally consistent with MISO’s reliability
construct and is sufficient to capture DER impacts in resource planning and forecasting going forward.
Therefore, MP’s method of accounting for DERs in two ways is reasonable. The Department notes that
DERs treated as supply-side resources, in a 15-year resource plan, will be visible and any forecasted
changes in supply-side DERs will be visible to parties. However, DERs treated as demand-side resources
will be embedded in the forecast data and thus changes in demand-side DERs will not be visible.

3 1DP at 37-38.
% IDP at 38.

% Ibid.

371DP at 25.



Docket No. E015/M-23-258
Analyst(s) assigned: Diane Dietz, Peter Teigland, Daniel Tikk, Ari Zwick
Page 24

Visibility is only one factor to consider when treating DERs on the supply-side or demand side and is
not determinative of how all DERs should be treated.

Section IV.C of the IDP also explains how MP developed three scenarios around DERs. The Department
has no comment on these scenarios at this time.

Finally, Section IV.C of the IDP explains how each DER component, electric vehicles (EV), distributed
generation solar (DG Solar), time-of-day rates (TOD Rates), and direct current fast chargers (DCFC), is
treated.

First, regarding DG Solar, MP explains that:

The energy sales and peak demand forecasts are only adjusted for new
installs (i.e. installations expected to come online in the forecast
timeframe). The effects of currently installed arrays are presumed to be
embedded in the forecast.

This “two track” approach could present a potential problem in that it leaves MP open to double
counting the impact of new DG Solar installations. For a simplified example assume the historical data
has 4 years of DG solar as follows: 1 MW in year 1, 2 MW in year 2, 3 MW in year 3, and 4 MW in year
4. From that data it would be reasonable to expect that some growth in DG Solar would be in the
forecast outputs for future years—meaning new installations. However, MP proceeds to add the new
installations separately. Thus, some of the new installations will have been effectively counted twice,
once as the result of the growth in DG Solar embedded in the forecast data and a second time as a
separate addition. The Department recommends that MP consider this issue when developing future
DG Solar forecasts.

Second, regarding EVs, MP explains:

The energy and demand requirements of EVs adopted in the forecast
timeframe (2023-2035) are added to the energy sales and peak demand
outlooks. The effects of currently owned EVs are presumed to be
embedded in the econometric forecast.

This is the same approach as MP took for DG solar discussed above and is also open to double
counting. The Department recommends that MP consider the potential double counting issue when
developing future EV forecasts.

Third, regarding DCFCs, the Department briefly reviewed the forecasting process used by MP and does
not have any further comments at this time.

Fourth, regarding TOD Rates, MP explains that the Company used an elasticity analysis to determine
the impact of TOD Rates. The Department agrees with MP that an elasticity analysis is an appropriate
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method for determining the impact of TOD rates on the forecast. Based upon data from a pilot
program, MP estimates a price elasticity of about -0.35 but will re-evaluate price elasticity with
updated data. The -0.35 price elasticity indicates greater responsiveness to price changes than the
Department has seen elsewhere. However, MP’s statement that the Company will re-evaluate price
elasticity with updated data addresses any concerns the Department has with MP’s current price
elasticity estimate.

F. THE INFLATION REDUCTION ACT AND UTILITY PLANNING AND BENEFITS

Notice Topic 5: Has Minnesota Power Appropriately Discussed its Plans to Maximize the
Benefits of the Inflation Reduction Act (IRA) and the IRA’s Impact on the Utility’s Planning
Assumptions Pursuant to Order Point 1 of the Commission’s September 12, 2023 Order in
Docket No. E,G-999/Cl-22-624?
1. Overview of IRA Discussion
Order Point 1 of the Commission’s September 12, 2023, Order in Docket No. E,G999/CI-22-624 states
in part:
The utilities shall maximize the benefits of the Inflation Reduction Act in
[...] integrated distribution 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.38

MP does not specifically reference the IRA in its IDP and only provides limited references to federal tax
incentives. For example, MP discusses its SolarSense rebate program to support customer-sited solar
systems, which until 2020 supported 80 percent of all solar interconnections in MP’s service territory.3?
However, the majority of interconnections installed did not receive a SolarSense rebate in 2022, and
MP attributes this shift, in part, to the availability of funding sources such as federal tax credits.

The Department acknowledges the short time period from the September 12, 2023, Order to the filing
of the IDP on October 16, 2023. The Department anticipates that future IDPs, as well as the other
filings required to comply with Order Point 1 of the September 12, 2023 Order, will likely become more
comprehensive in response to the requirements.

The Department notes that IRA incentives will impact the adoption rates of multiple technologies
relevant for distribution system planning, including electric vehicles, DER, and other electrification
measures, which are included in the requirements in the September 12, 2023 Order. Specifically,
incentives for battery storage, heat pump air conditioner/heaters, heat pump water heaters, electric

38 Order Setting Requirements Related to Inflation Reduction Act, In the Matter of a Joint Investigation into the Impacts
of the Federal Inflation Reduction Act, Docket No. E,G999/CI-22-624 (September 12, 2023). (eDocket No. 20239-
198869-01). Hereinafter “September 12, 2023, Order.”

39|DP at 31.
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wiring and electric panel upgrades that facilitate electrification, among others, are relevant aspects of
the IRA to include in a discussion of planning assumptions.

The Department requests that MP include in reply comments a description of how its distribution
system planning will evolve with the incorporation of additional impacts from the IRA.

2. Beneficial Electrification

The Department found that a discussion about beneficial electrification, specifically various heat pump
technologies, is absent in MP’s IDP. Beneficial electrification is consistent with the state’s Climate
Action Framework,*° which sets a goal to reach carbon neutrality by 2050. As MP is required to supply
100% carbon free electricity by 2040,%! beneficial electrification aligns with the state’s full
decarbonization goal, to the extent that beneficial electrification technologies are able to offset a fossil
fuel-based heat source. Further, MP is in a position of relative advantage compared to other utilities,
with its lower electricity prices, dual fuel rates and a significant portion of its service area that appears
to rely on expensive heating sources that are not natural gas. Figure 3, below, shows that some of MP’s
service area does not overlap with natural gas utility service areas.

Department Figure 3: Comparison of MP Service Area (Green) and Overlapping Municipal Service

Areas (Red)*? on Left to Natural Gas Utility Service Areas on Right

- Municipals (non-exempt)

- Great Plains

- Greater MN Gas
- Minnesota Energy Resources
Xcel Energy

- CenterPoint

40 State of Minnesota. Minnesota Climate Action Framework Report. N.D. Accessed at
https://climate.state.mn.us/sites/climate-action/files/Climate%20Action%20Framework.pdf

41 Minn. Stat. § 216B.1691, subd. 2g. https://www.revisor.mn.gov/statutes/cite/216B.1691#stat.216B.1691.2¢

42 Figure adapted to remove other electric utility service areas from Minnesota Energy Efficiency Potential Study: 2020-
2029. Center for Energy and Environment, et al. (2018). Minnesota Energy Efficiency Potential Study: 2020 - 2029. Retrieved
from: https://mn.gov/commerce-stat/pdfs/mn-energy-efficiency-potential-study.pdf
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Source: Minnesota Energy Efficiency Potential Study: 2020-2029%

By population, a significant portion of MP’s customers are within the City of Duluth, with a population
of 86,697.44 With 150,000 customers, Duluth likely represents around a third to half of MP’s
customers. The city has a high rate of natural gas use, with 73.0 percent of its residents on natural gas,
16.3 percent of its customers on electric heat, and 10.7% of its customers on other heating fuels. MP
provides service to an additional 14 small municipalities, many of which are served by natural gas
utilities, but MP also serves the surrounding areas of these municipalities which are less likely to have
natural gas service. Therefore, the Department expects that there are a significant number of MP
customers that rely on expensive heating fuels other than natural gas for heating.

The Department requests that MP provide data on the fraction of its customers that rely on the
primary heating sources of natural gas, electric resistance heat, or all other heat sources.

The high percentage of homes in MP’s service area that do not use natural gas for heating presents a
significant opportunity to add value to MP’s electric ratepayers. Typical fossil-fuel based heating
systems are limited to a maximum efficiency that cannot exceed 100 percent, and in practice, most
high-efficiency models are around 95 percent efficient. Electric resistance heat is 100 percent efficient.
Heat pumps, rather than generating heat, instead move heat from one place to another, which allows
them to reach efficiencies higher than 100 percent. Heat pump performance is sometimes measured
by its Coefficient of Performance (COP), which is measured as the ratio of input electricity to the
equivalent output electricity. For example, at a COP of 2.0, this would mean a heat pump would
generate 2 kWh equivalent of heat for every 1 kWh that is used by the heat pump, and thus a higher
COP means the heat pump is more efficient.

Table 6 below shows a comparison cost table of heating costs by fuel source and by heat pump
efficiency. Natural gas costs $8.84 / MMBtu, while propane costs $21.64 / MMBtu, fuel oil costs $21.66
/ MMBtu, and electric resistance heat costs $26.67 / MMBtu. Natural gas is significantly cheaper than
propane (59.1 percent), fuel oil (59.2 percent) and electric resistance heat (66.9 percent). Many of the
homes in MP’s service area may not have the option to switch to natural gas, which leaves heat pumps
as an attractive, if not cheaper solution than even natural gas. Heat pump water heater COPs were
found in a real world application to have a COP range of 1.82 — 2.32.%> Energy Star requires that
certified cold climate heat pumps achieve a COP of at least 1.75 at 5 degrees,*® while several models
can achieve a COP well above 2.0 at 5 degrees.*” While Air Source Heat Pump (ASHP) performance
declines with temperature, a COP of 2.0 at 5 degrees on the Dual Fuel Standard or Dual Fuel Plus tariff
is close to the economic break even point compared to natural gas. This means that cold climate ASHPs
will be cheaper to run than natural gas for a significant portion of the heating season if the ratepayer is

3 Ibid.

44 US Census Bureau. (n.d.). Profiles. Retrieved from: https://data.census.gov/profile?t=Population%20Total

45 Shapiro and Puttagunta. (February 2016). Field Performance of Heat Pump Water Heaters in the Northeast. US
Department of Energy. https://www.nrel.gov/docs/fy160sti/64904.pdf

46 See https://www.energystar.gov/products/heat pump water heaters/key-product-criteria

47 See https://ashp.neep.org/#!/product list/
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on a dual fuel tariff.*® The dual fuel tariffs would require the installation of a second meter and
monthly metering fee, which could cost thousands of dollars in addition to the cost of the heat pump,
which may make installation financially infeasible, but the rate does offer an option for natural gas
customers to save money on heating costs after the installation of a heat pump. When compared to
propane and fuel oil, a heat pump with a COP of 2.0 on the future standard Time of Use (TOU) tariff
offers a 38.4 percent savings, with an additional opportunity to save money by shifting load away from
peak hours. For any home that can switch from electric resistance heat, the savings would be 50
percent, while warmer temperatures offer even higher levels of savings, with COPs reaching as high as
3.5 at 47 degrees. Homes on propane or fuel oil would have an opportunity for even more fuel savings
if they switch to the Dual Fuel Std or Duel Fuel Plus tariffs, which require a backup heat source when
the electric heat source is interrupted by MP. Additional dual fuel tariff use would also expand MP’s
demand response capabilities.

8 Note that the Dual Fuel Standard tariff requires that the meter be allowed to be interrupted for up to 300 hours per year,
or 12.5 days, and the Dual Fuel Plus tariff requires that the meter be allowed to be interrupted for 1,000 hours per year, or
41.7 days.
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Department Table 6: Comparison of Heating Cost by Fuel and Heat Pump Coefficient of Performance

(COP)
Heat Source MP Rate Fuel Cost Normalized Fuel | Heating Cost
Cost (S / MMBtu)
($ / MMBtu)

Natural Gas (95% Efficiency) - $8.72 / MCF*  [$8.40 / MMBtu [$8.84 / MMBtu
Propane (95% Efficiency) - $1.88 / Gallon®® |$20.56 / MMBtu [$21.64 / MMBtu
Fuel Oil (95% Efficiency) - $2.85 / Gallon®? [$20.58 / MMBtu |$21.66 / MMBtu
Electric Resistance - COP 1.0 TOU $0.091 / kWh?>? [$26.67 / MMBtu |$26.67 / MMBtu
Heat Pump - COP 2.0 TOU $0.091 / kWh $26.67 / MMBtu [$13.33 / MMBtu
Heat Pump - COP 2.0 Dual Fuel Std [$0.069 / kWh $20.22 / MMBtu [$10.11 / MMBtu
Heat Pump - COP 2.0 Dual Fuel Plus|$0.047 / kWh  [$13.77 / MMBtu [$6.89 / MMBtu

The average Minnesota home uses 59.3 MMBtu for space heating, 15.2 MMBtu for water heating, and
3.5 MMBtu for air conditioning.>® A fully natural gas heated home is estimated to spend $659 annually,
whereas a fully propane heated home is estimated to spend $1,532 anually and a fully electric
resistance heated home is estimated to spend $1,987 annually. Compared to a full heat pump home
with a heat pump space and water heater that average a COP of 2.0, the average annual cost would be
$993, with a savings potential of $539 for propane and $993 for electric resistance heat. Note that
most, if not all, cold climate heat pumps currently on the market cannot serve 100% of a Minnesota
home’s heating load,>* and will likely be able to fuel switch economically from natural gas to meet 20 —
80 percent of a home’s heating load, based on the Duluth climate.>> Heat pumps will remain
economical compared to electric resistance heat, propane, and fuel oil for close to the entire load they
are able to serve.

49 10 year average price of residential natural gas for December — February heating season: 2013 — 2022. Source:
https://www.eia.gov/dnav/ng/hist/n3010mn3m.htm

5010 year average price of residential propane for December — February heating season: 2013 — 2022. Source:
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=W EPLLPA PRS SMN DPG&f=W

515110 year average price of residential propane for December — February heating season: 2013 — 2022. Source:
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=W_EPD2F PRS SMN _ DPG&f=W

52 Based on the cost of 24/7 use on MP’s residential TOU rate. See
https://www.mnpower.com/Content/Documents/CustomerService/residential-electric-service.pdf

53 US Energy Information Administration. Residential Energy Consumption Survey (RECS) Dashboard. Source:
https://experience.arcgis.com/experience/cbf6875974554a74823232f84f563253

54 ASHP performance (COP) and output decline with decreasing temperature. Many Energy Star certified cold climate heat
pumps have a similar rated output at 47 degrees to their output at 5 degrees, but output declines further at lower
temperatures, and likely cannot meet 100% of building heating load without a backup heat source such as fossil fuels or
electric resistance heat.

55 A heat pump that can supply 100% of the heating load at 5 degrees will supply approximately 80% of a home’s heating
load in Duluth. See Minnesota Energy Efficiency Potential Study: 2020-2029 at 104-105.
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MP does not provide a forecast for the adoption of heat pumps in its service territory. MP does,
however, present the estimated number of heat pump incentives it expects to deliver in its 2024 to
2026 Energy Conservation and Optimization (ECO) filing.”® MP expects to deliver 551 space-heating
heat pump incentives annually and 57 water-heating heat pump incentives annually, which translates
to 2,755 new space-heating heat pumps and 285 new water-heating heat pumps installed in the
budget forecast period between 2023 and 2027. MP states that it has just over 150,000 customers and
147,606 meters in Minnesota.>’ Based on 150,000 customers / buildings, the Department estimates an
adoption rate of MP’s planned heat pump incentives corresponds to a heat pump adoption rate of 1.8
percent for space-heating heat pumps heating and 0.2 percent for water-heating heat pumps between
2023 and 2027. When annualized to 2050, MP would be on track to install space-heating heat pumps
at 10.0 percent of buildings by 2050 and water-heating heat pumps at 1.0 percent of buildings by 2050,
which likely leaves a significant number of high heating cost homes still reliant on expensive heating
fuels in 2050.

These projected deployment numbers do not appear to take IRA incentives into consideration. As part
of MP’s ECO program, MP offers up to $1,000 - $1,200 to install a cold climate ASHP>® and $300 to
install a heat pump water heater.>® The IRA tax credit offers up to $2,000 for 30 percent of the cost to
install an ASHP.® As an example, a 3 ton ducted ASHP that costs $7,000 would be eligible for a $5,120
incentive, which would cover 46 percent of the installation cost. The State of Minnesota has received
over $148 million for home energy efficiency and home electrification®® which can fund rebates up to
$8,000 towards the installation of a heat pump for households at or below 80% of the Area Median
Income, and $4,000 for households at or below 150% of the Area Median Income.®? Further, the state
is planning on offering a program to fund up to $4,000 for the installation of a heat pump for
applicants of these programs.® Some of these programs can also potentially fund heat pump water
heaters and clothes dryers.

Despite the unprecedented opportunities created by the IRA to install free or heavily discounted heat
pumps, MP has not presented any discussion about the topic. Many of these programs are scheduled
for implementation in 2025, which means that MP will be behind if it does not start planning for these
new programs now. The rebate programs will require energy audits to first be performed that establish
the need for heat pumps alongside other energy saving measures, such as insulation and air sealing.
The implementation of these programs will require State Government and contracting partner
coordination with MP, at minimum, and at best, a proactive attempt by MP to identify and enroll high

56 Energy Conservation and Optimization Plan, In the Matter of Minnesota Power’s 2024-2026 Triennial Energy Conservation
and Optimization Program Proposal, Docket No. EO15/CIP-23-93 (June 30, 2023) (eDocket No. 20236-197124-01).

57 IDP at 62.

58 See https://www.mnpower.com/ProgramsRebates/ASHPRebates

59 See https://www.mnpower.com/ProgramsRebates/WaterHeaterRebate

50 See https://www.irs.gov/credits-deductions/energy-efficient-home-improvement-credit

51 See https://www.energy.gov/sites/default/files/2023-
07/IRA%2050121%20%26%2050122%20Home%20Energy%20Rebates%20State%20Allocations.pdf

62 See https://mn.gov/commerce/energy/consumer/energy-programs/home-energy-rebates.jsp

63 See https://mn.gov/commerce/energy/consumer/energy-programs/heat-pump.jsp
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heating cost homes into the many programs available for beneficial electrification. Further, while
switching from electric resistance heat to heat pumps will reduce electric loads, fuel switching from
other fuels will increase loads. These homes are more likely to be located on long rural feeders that do
not have access to natural gas, and beneficial electrification will create new stresses on the distribution
grid that must be appropriately planned for, especially when combined with electric vehicles.

The Department recommends the Commission order MP to file a supplemental filing that proposes a
plan to accelerate beneficial electrification for its customers, including a discussion of how to
incentivize dual fuel adoption, and provide forecasts of expected grid impacts of the same.

G. DISTRIBUTION SYSTEM RESILIENCE

Notice Topic 6: What should the Commission Consider or Address Related to Enhancing the
Resilience of the Distribution System Within Minnesota Power’s IDP?

IDP Planning Objective 1 establishes that the purpose of the IDP is to “maintain and enhance the
safety, security, reliability, and resilience of the electricity grid, at fair and reasonable costs, consistent
with the state’s energy policies.”® MP presents a robust discussion of its approach to distribution
system resilience in its IDP. MP explicitly highlights resilience as a key theme of its IDP as it relates to its
focus on community impacts: “Planning for a reliable and resilient power supply to communities as
they experience increased extreme weather events is a critical part of Minnesota Power’s distribution
planning process.”® MP notes its approach to enhancing system resilience includes asset renewal
investments, strategic undergrounding, and grid modernization efforts.

Asset renewal investments are a key component of MP’s approach to system resilience and are
discussed throughout its IDP. MP notes the increased focus on asset renewal to address it aging system
and its strategic approach to target key assets to improve reliability and resilience.®® Asset renewal
investments represent the most significant and growing portion of MP’s planned distribution spending
in its IDP, growing from $18 million in 2024 to $52 million in 2028.%” The Department discusses MP’s
distribution spending in further detail in Section IIl.D above.

As part of MP’s discussion of its planned investments, it highlights a number of initiatives which can
contribute to improving system resilience. MP’s planned upgrades to its Outage Management System
(“OMS”) and Geographic Information System (“GIS”) will support an enhanced understanding of the
distribution system in real-time and improve accuracy regarding system outages.®® With this improved
visibility, MP should be better positioned to strategically target investments to improve resilience. In
addition, MP discusses its groundline inspection program to extend the life of distribution system poles

54 IDP Planning Objective 1.
55 |DP at 13.

56 IDP at 19-20.

57 IDP at 37.

8 IDP at 41-44.
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with the application of a chemical treatment and identify candidates for replacement.®® MP anticipates
pole life is expected to increase 10 to 12 years after treatment.”®

MP also highlighted its strategic undergrounding initiative to replace overhead lines, particularly for
areas likely to be impacted by vegetation, to improve reliability and system resilience.”* MP began the

program in 2020, and it plans to continue to grow investment in this area:

Department Table 7: Strategic Undergrounding Budget

Year Annual Budget
2020 $705,815
2021 $311,854
2022 $308,871
2023 $4,187,070
2024 $5,750,000
2025 $6,000,000
2026 $6,000,000
2027 $6,000,000
2028 $6,000,000
Total $35,263,610

Source: MP Response to Department IR 25.

MP notes the variability associated with underground replacement projects, limiting its ability to
project how many miles of lines will be converted each year.”? Using MP’s range of estimates of
$250,000 to $750,000 per mile, MP’s annual budget would be sufficient to convert between eight and
24 miles each year. For context, MP notes that its distribution system currently consists of 4,473 miles
of above ground lines and 1,650 miles underground.”?

The Department appreciates MP’s discussion of initiatives to improve both reliability and resilience
throughout its IDP. However, the Department observes an opportunity to track and report system
resilience as a distinct concept from reliability to ensure that investments are appropriately targeted.
Identifying the specific benefits derived from investments described in the IDP remains a challenge,
and the development of resilience metrics to assess performance over time could provide additional
insight and inform Commission and stakeholder understanding of how MP’s IDP aligns with IDP
Planning Objective 1. Given MP’s significant and growing levels of investment for the stated objective,

59 |DP at 45-46.

70 MP Response to Department IR 19.
"1 IDP at 61.

72 MP Response to Department IR 25.c.
3 IDP at 61.
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among others, to improve system resilience, the Department believes that resilience performance
metrics can assist with the evaluation of investments.

MP reports various metrics in its annual Minnesota Safety, Reliability, and Service Quality (“SRSQ”)
Standards Report, which includes standardized reporting metrics including System Average
Interruption Duration Index (“SAIDI”), Customer Average Interruption Duration Index (“CAIDI”),
Momentary Average Interruption Frequency Index (“MAIFI”), among others.”* The reporting
requirements for MP’s SRSQ Report include metrics using both weather-normalized and non-
normalized data. Reliability reporting uses normalized data to exclude Major Event Days (“MEDs”),”®
consistent with standardized reporting requirements and appropriate given that reliability “typically
deals with routine, shorter-time events.”’®

In contrast, resilience “typically focuses on low-probability, high-consequence events [...] and affect a
significant number of customers, often spanning a wide geographic extent.””’ Thus, the likelihood and
scope of the impact of the event are relevant to assess resilience. MP reports non-weather-normalized
versions of metrics, including MEDs, in its SRSQ Report and could provide the basis for the
development of resiliency reporting metrics. The Department notes that other jurisdictions track SAIDI
and SAIFI with MEDs as measures of resilience.”®

The Department recommends the Commission direct MP to develop a suite of metrics to track
resiliency, including SAIDI and SAIFI, MEDs, and other metrics to the extent warranted.

For reference in developing a suite of metrics, the Department offers reports published by Pacific
Northwest National Laboratory and Sandia National Laboratories,”?° which provide a comprehensive
discussion of resilience metrics. The Department encourages MP to establish metrics and track
performance across different customer groups and geographies, to the extent practicable, to gain
insight into how major outage events affect different groups.

74 2023 SRSQ Report, In the Matter of Minnesota Power’s 2023 Safety, Reliability and Service Quality Standards Report in
Accordance with Minn. Rule 7826, Minnesota Power, Docket No. E015/M-24-29 (April 1, 2024) (eDocket No. 20244-204890-
01). Hereinafter “SRSQ Report.”

7> MP Response to Department IR 18.b.

76 National Renewable Energy Laboratory (NREL). Measuring and Valuing Resilience: A Literature Review for the Power
Sector, August 2023 at 2. Hereinafter “NREL Report.” Accessed at https://www.nrel.gov/docs/fy230sti/87053.pdf

7 Ibid.

78 See https://www.nationalgridus.com/media/pdfs/our-company/massachusetts-grid-modernization/future-grid-full-plan-
sept2023.pdf

79 pacific Northwest National Laboratory and Sandia National Laboratories. Resilient Electric Grid: Defining, Measuring, and
Integrating Resilience into Electricity Sector Policy and Planning. September 2023. Accessed at
https://www.pnnl.gov/sites/default/files/media/file/MOD-Plan%20Resilience%20Paper%20Final.pdf

80 Sandia National Laboratories. Performance Metrics to Evaluate Utility Resilience Investments. May 2021. Accessed at
https://www.osti.gov/biblio/1821803/
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H. OTHER AREAS OF MP’S IDP

Notice Topic 7: Other Areas of Minnesota Power’s IDP Not Listed Above, Along With Any Other
Issues or Concerns Related to This Matter.

The Department identifies two issues raised in its March 4, 2024 initial comments®! filed in the ongoing
Xcel Energy IDP proceeding which pertain to MP’s IDP, as well.

1. IDP-Specific Budget Categories

In Section III.B.iii of the Department’s initial comments in the Xcel IDP proceeding, the Department
responded to Xcel’s request to revise IDP filing requirements by removing the requirement that
financial information be reported in IDP-specific budget categories.®? Xcel’s request was prompted by
its observation regarding the manual work required to convert its internal budget categories to the
IDP-specific budget categories and a desire from stakeholders to facilitate comparison of budget
information across utility proceedings.®? The Department expressed support for the alignment of the
IDP process with other dockets, including cost recovery proceedings, which the removal of IDP-specific
budget categories could facilitate. The Department also recommended the Commission consider
implementing similar revisions with other utilities’ IDP filings.

The Department continues to believe that the consistent presentation of budget information across
utility proceedings could benefit the regulatory process, particularly with alignment with cost recovery
proceedings. The Department requested feedback from MP regarding its budget categories, and MP’s
response indicates that its internal budget categories are consistent with the IDP: “The budget
categories listed in the IDP are the same as Minnesota Power’s internal distribution budget categories.
This alignment ensures that Minnesota Power is consistently speaking the same language across any
reporting, internally or externally.”® Thus, the IDP filing requirements provide stakeholders budget
information in a consistent manner across MP’s proceedings and do not require modification.

2. On the Timing and Synchronization of IDPs With Other Proceedings
In Section IIIl.LK of the Department’s initial comments in the Xcel IDP proceeding discussed the issue of

timing misalignment between the IDP and other proceedings. The Department provides its discussion
here for clarity:

81 Comments of the Minnesota Department of Commerce, In the Matter of Xcel Energy’s 2023 Integrated Distribution Plan,
Docket No. EO02/M-23-452 (March 4, 2024) (eDocket No. 20243-204037-04). Hereinafter “March 4, 2024 Comments.”

82 March 4, 2024 Comments at 16.

832023 Integrated Distribution System Plan, Northern States Power Company dba Xcel Energy, Docket No. EO02/M-23-452
(November 1, 2023) (eDocket No. 202311-200132-09). Xcel IDP Main Report at 27.

84 MP Response to Department IR 6.
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The Department provides the following observation regarding timing of
the IDP and integration with other processes such as rate cases and the
Integrated Resource Plan. The IDP and the IRP are currently separate
processes, but are not wholly unrelated. Currently all IDPs, including Xcel’s
IDP, are filed simultaneously on a schedule that is unrelated to other
Commission proceedings. As such, there is no reason to assume that the
inputs to Xcel’s IDP analysis will be the same or similar to the inputs to
Xcel’s IRP—the difference in timing alone creates the potential for
significant differences. In addition, due to the timing of Xcel’s IDP, there is
no reason to assume that the outputs from Xcel’s IDP could be used as
inputs to Xcel’s IRP or any other proceeding. In essence, the current filing
schedule leaves the IDP process as a standalone proceeding whose inputs
and outputs are not easily integrated into any other Commission
proceeding.

Finding an approach that integrates these processes and addresses the
timing of these filings would be beneficial. For example, one approach
would be to have Xcel’s IRP and IDP filed on the same schedule so that they
share a common set of inputs. Another approach would be to sequence
the dockets so that the IDP is completed first and the IDP outputs can then
be used as inputs to the IRP. The Department is interested in working with
Xcel and other parties to address these concerns.

The Department requests feedback from Xcel and other parties on how to
schedule the IDP filing to better integrate the IDP’s inputs and outputs with
other Commission processes in reply comments.®

The Department notes that the same concerns apply to MP’s IDP and its other proceedings.

The Department requests feedback from MP and other parties on how to schedule the IDP filing to
better integrate the IDP’s inputs and outputs with other Commission proceedings in reply comments.

85 March 4, 2024 Comments at 58.
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l. TEP COMPLIANCE WITH FILING REQUIREMENTS AND RECOMMENDATIONS CONCERNING
ACCEPTANCE

Notice Topic 8: Should the Commission Approve, Modify, or Reject Minnesota Power’s
Transportation Electrification Plan (TEP)?

Notice Topic 9: Did Minnesota Power Adequately Address the Commission’s TEP Filing
Requirements and Prior Orders, as Outlined in Attachment A to This Notice? Is Additional
Information Necessary for Improved Clarity?

The Department analyzes MP’s TEP8¢ and offers recommendations both to promote transportation
electrification consistent with the public interest and to ensure that the Commission is presented with
the resources to make an informed decision. The Department looks to relevant statute and
Commission Orders to define the boundaries and parameters of the public interest in this venue. Some
of those constituent goals of the public interest include expansion of transportation electrification,
optimizing EV benefits, overcoming barriers to adoption, and clarifying the role of utilities in
transportation electrification.

The Department’s review of MP’s TEP begins at a threshold question: did MP provide information and
analyses required by the Commission’s TEP filing requirements and previous Commission Orders? The
Commission’s December 8, 2022 Order approved combining IDPs and TEPs, and the current filing is
MP’s first time submitting its TEP as a component of its IDP. The December 8, 2022 Order also
incorporated TEP filing requirements into the IDP filing requirements as Section 3.F.

The Department notes that MP provided a compliance matrix with its IDP as Appendix A,%” which
indicated the location in its filing for each of the IDP filing requirements from the Commission’s
December 8, 2022 Order. MP’s compliance matrix did not specify the location within the TEP for each
of the filing requirements within Section 3.F, 8 but MP’s TEP is structured to directly address each of
the filing requirements in Section 3.F. The Department includes each of the filing requirements within
Section 3.F in its assessment of MP’s compliance with IDP filing requirements included with these
comments as Attachment A. The Department reviewed MP’s filing in its entirety and concludes that
MP has sufficiently addressed each of the TEP filing requirements and Commission Orders.

In addition, the Department analyzes MP’s TEP under the relevant statute, Minn. Stat. § 216B.1615.%°
Subdivision 3 of the relevant statute gives authority to the Commission to approve, modify, or reject a
TEP and the rubric under which that decision is to be made.

86 IDP Appendix E.

87 IDP Appendix A.

88 IDP Appendix A at 12-14.

8 Minn. Stat. § 216B.1615. https://www.revisor.mn.gov/statutes/cite/216B.1615
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The Department additionally recognizes the importance of electrifying Minnesota’s transportation
sector consistent with both the Commission’s February 1, 2019 Order in Docket No. E999/CI-17-879
(EV Inquiry Order)®° and subsequent Orders in similar proceedings.

1. Minnesota Power’s TEP

Minnesota Power presents its TEP to provide an overview of its transportation electrification initiatives
and responds directly to each of the IDP filing requirements in Section 3.F. Other IDP filing
requirements corresponding to electric vehicles, including requirements in Sections 3.A and 3.C, are
provided in the IDP main report. In its TEP, MP describes its guiding principles for transportation
electrification: education, accessibility, optimization, environment, simplicity, and security.!

Transportation electrification in MP’s service territory is currently at a relatively nascent stage. In its
discussion of EV penetration in the IDP main report, MP notes that customer adoption lags the overall
trend in the country by six years and estimates 500 total EVs in its service territory.®? MP also provides
an assessment of the current levels of public charging infrastructure, which includes 61 EV charging
stations with 87 Level 2 ports and 53 Level 3, or Direct Current Fast Charging (“DCFC”) ports.®®> MP
identifies nine public DCFC stations and one DCFC station which provides charging to a public
transportation fleet.®* MP estimates a total of 42 medium-duty (“MD”) and 12 heavy-duty (“HD”) EVs
in its territory.*

MP’s TEP describes its existing transportation electrification initiatives, as well as its current plans for
additional offerings to promote residential charging, public charging, and public education and
outreach efforts. MP is not requesting approval of any specific initiatives in its TEP. MP presents its
planned roadmap for transportation electrification through 2025, which the Department provides here
for clarity:

% Order Making Findings and Requiring Filings, In the Matter of a Commission Inquiry into Electric Vehicle Charging and
Infrastructure, Docket No. E-999/CI-17-879 (February 1, 2019). (eDocket No. 20192-149933-01). Hereinafter “EV Inquiry
Order.”

91 TEP at 7.

92 |DP at 82-83.

% IDP at 28.

94 TEP at 13.

% IDP at 82.
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Department Figure 4: EV Initiatives Implementation Timeline
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programs for EV
infrastructure.

- Continued evaluation of
EV market needs with a
particular focus on fleet
electrification.

Source: TEP Figure 2 at 9.

MP promotes residential EV charging through multiple channels, including rates and rebates. First, MP
offers a Residential Off-Peak EV Service tariff to promote EV adoption and home charging with a
reduced off-peak rate.?® MP reports that 27 customers are enrolled in the rate and that the need for
installation of a second meter limits participation despite customer interest.®” Second, while not an
initiative specific to transportation electrification, MP’s Residential Time-of-Day (“TOD”) rate offers an
alternative route to discounted off-peak charging rates without requiring installation of a second
meter.%® MP is transitioning the Residential TOD rate to a default customer rate, with a phase-in
process anticipated through 2027.%° Third, MP offers two residential charging rebates to address cost
barriers to home EV charging. The EV Second Service Rebate offers $S500 for costs associated with
installation of the second meter required for the Residential EV tariff.1%° The Level 2 Smart Charger
Rebate offers $500 for the purchase of a smart charger. MP provided 25 total rebates!! during the last
year, and the rebates can be combined for a total of $1,000 per customer.°?2 MP had also previously
received approval to offer a Residential EV Charging Rewards Program, allowing customers to charge
throughout MP’s service territory and earn rewards for off-peak charging, but the program was
subsequently cancelled after the proposed vendor discontinued its service.'%* MP does not intend to
propose a similar program.1%

% TEP at 9-10.

97 TEP at 10.

%8 TEP at 14-15.

% |DP at 58.

100 TEP at 10.

101 TEP at 10-11.

102 TEP at 15.

103 [ etter, In the Matter of the Petition for Approval of Minnesota Power’s Portfolio of Electric Vehicle Programs, Docket No.
E015/M-20-638 (April 25, 2022) (eDocket No. 20224-185069-01).

104 MP Response to Department IR 8.
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MP plans to expand its residential charging offerings targeting multifamily dwellings later in 2024.1%
MP has not yet determined the terms of its proposal but is evaluating approaches including rebates,
make ready programs, services, and potential rates and plans to solicit stakeholder input to inform its
offering.10®

MP promotes public charging with the direct provision of public charging infrastructure and a rate
targeted to facilitate public EV charging. First, MP will install and own 16 public DCFC stations
throughout its territory.%” The project was delayed due to issues with the original vendor, but MP
anticipates completing installation of the 16 stations in 2024. Second, MP discusses its Commercial EV
Charging Rate pilot for commercial and industrial customers, which is designed to address the high
demand charges associated with fleet and public EV charging.1°® The rate provides a 30 percent cap on
demand charges and foregoes demand charges during off-peak and super off-peak hours.1% Nine
customers with a total of 14 sites utilize the rate,'° which covers all but one of the DCFC stations in
MP’s territory.*!

MP’s TEP notes that it is required to file a permanent replacement for the Commercial EV rate by
January 31, 2024.1'2 The permanent replacement is proposed as part of MP’s recent rate case filing.1%3
The proposal in the rate case is to separate the rate into two offerings, one for commercial customers
providing public charging and one for fleet customer charging, and modifies the demand charge and
energy charge components of the rate.!#

MP’s TEP also outlines its public education and outreach efforts to promote EVs, EV charging, and
programs available through the utility. MP promotes EV charging on its website and through public
events and campaigns.?’ It also works to increase the visibility of its managed charging programs
through engagement with car dealers, electricians, equipment providers, and advocacy
organizations.'® MP’s promotional activities include attending local auto shows, EV specific events,
community festivals, public meetings, and conferences.''” MP also has specific outreach funding for
supporting fleet customers with electrification.!8

105 TEP at 8.

106 MP Response to Department IR 39.

107 TEP at 12.

108 TEP at 11.

109 Jpid.

110 jpjd.

11 TEP at 13.

12 TEP at 15.

113 FV Commercial Charging Rate Pilot Compliance Filing, In the Matter of Minnesota Power’s Petition for Approval of its Electric
Vehicle Commercial Charging Rate Pilot, Docket No. E015/M-19-337 (January 31, 2024) (eDocket No. 20242-202978-01).
114 Djrect Testimony and Schedule — Leah N. Peterson, In the Matter of the Application of Minnesota Power for Authority to
Increase Rates for Electric Utility Service in Minnesota, Docket No. E015/GR-23-155 (November 1, 2023) (eDocket No.
202311-200093-03). Testimony at 20-23.

115 TEP at 13.

16 TEP at 17.

17 TEP Table 1 at 19.

18 TEP at 16.
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2. Statutory Criteria

As noted above, the Department analyzes MP’s TEP using the public interest criteria established in
Minn. Stat. § 216B.1615, Subd. 3. Subdivision 3 gives authority to the Commission to approve, modify,
or reject a TEP based on an evaluation of whether the TEP’s programs, investments, and expenditures
“are reasonable and in the public interest, and are reasonably expected to:

1)
2)

3)
4)
5)
6)

7)
8)

9)

improve the operation of the electric grid;

increase access to the use of electricity as a transportation fuel for all customers, including
those in low- and moderate-income communities, rural communities, and communities most
affected by air emissions from the transportation sector;

increase access to publicly available electric vehicle charging for all types of electric vehicles;
support the electrification of medium-duty and heavy-duty vehicles and associated charging
infrastructure;

reduce statewide greenhouse gas emissions, as defined in section 216H.01, and emissions of
other air pollutants that impair the environment and public health;

stimulate nonutility investment and the creation of high-quality jobs for local workers;
educate the public about the benefits of electric vehicles and related infrastructure;

be transparent and incorporate reasonable public reporting of program activities, consistent
with existing technology and data capabilities, to inform program design and commission policy
with respect to electric vehicles;

reasonably balance the benefits of ratepayer funded investments in transportation
electrification and impacts on utility rates; and

10) appropriately balance the participation of public utilities and private enterprise in the market

for transportation electrification and related services.”*°

Accordingly, the Department evaluates MP’s TEP under each of the ten criteria established in Minn.
Stat. § 216B.1615, Subd. 3.

113 Minn. Stat. § 216B.1615, Subd. 3. https://www.revisor.mn.gov/statutes/cite/216B.1615#stat.216B.1615.3



https://www.revisor.mn.gov/statutes/cite/216B.1615#stat.216B.1615.3

Docket No. E015/M-23-258
Analyst(s) assigned: Diane Dietz, Peter Teigland, Daniel Tikk, Ari Zwick
Page 41

i. ~ Whether the TEP’s programs, investments, and expenditures are reasonably
expected to “improve the operation of the electric grid.” Minn. Stat. § 216B.1615,
Subd. 3(1).

The Commission’s EV Inquiry Order established that transportation electrification “can further the
public interest in affordable, economic electric utility service by improving utility system
utilization/efficiency and placing downward pressure on utility rates through increased utility revenues
and better grid utilization.”*2° The Commission also established that optimized EV integration includes
charging during periods of low demand and high renewable energy generation and promoting load
management.1?

MP’s TEP describes multiple approaches to promote transportation electrification in a manner which
improves the operations of the electric grid. MP promotes off-peak charging with its multiple
residential off-peak rates and the Commercial EV tariff. In addition, MP requires home charging rebate
recipients to utilize a time-based rate.'>2 MP also provides rebates to promote the use of smart
chargers to more effectively manage the load associated with home EV charging.'?

The Department notes that MP customers utilizing its Residential EV tariff is relatively modest, with 27
customers enrolled, >4 compared to the 500 EVs in its service territory. MP recognizes the required
installation of a second meter to utilize the Residential EV tariff presents an upfront cost barrier and
limits enrollment and provides an alternative that foregoes the requirement for a second meter, its
Residential Time-of-Day rate.

The Department requests that Minnesota Power discuss in reply comments its strategy to increase
off-peak charging among EV owners in its service territory, including its assessment of the
effectiveness of the Residential Time-of-Day rate to promote off-peak charging.

The Department appreciates MP’s efforts to promote transportation electrification in a manner that
improves the operation of the electric grid and believes continued focus on increasing participation in
off-peak charging programs among EV owners is warranted.

120 BV Inquiry Order at Order Point 1.a.
121 EV Inquiry Order at Order Point 3.
122 TEP at 17.

123 |DP at 93.

124 TEP at 10.
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ii. ~ Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“increase access to the use of electricity as a transportation fuel for all customers,
including those in low- and moderate-income communities, rural communities, and
communities most affected by air emissions from the transportation sector.” Minn. Stat.
§ 216B.1615, Subd. 3(2).

As discussed above, MP’s TEP describes its residential transportation electrification efforts. MP
supports home EV charging with rebates to address upfront cost barriers with home charging
infrastructure, as well as time-based rates to reduce operating costs for EV owners. MP identifies a
significant increase to the quantity of rebates it plans to provide for home chargers. MP had identified
25 total rebates provided for the year ending April 2023,1%° yet its future spending reflects more than
100 rebates provided annually.126

The Department requests that Minnesota Power discuss in reply comments how it plans to increase
utilization of its home charger rebates.

MP also notes that it plans to rollout an offering to promote EV adoption among residents of
multifamily dwellings by the end of 2024.1?” As noted above, MP is considering various approaches to
address EV adoption for these customers and will work with stakeholders to inform this offering.28
The Department supports this approach to ensure that MP’s proposal is well-targeted to address the
unique challenges of EV charging at multifamily dwellings and promote EV adoption among its
residents.

MP’s installation of DCFC stations also supports transportation electrification throughout its service
territory. MP’s network will improve access to EV charging stations by filling in gaps in the existing
charging public charging network, including rural areas of its territory with gaps in existing
infrastructure.'® The Department concludes that MP’s TEP is consistent with this criterion.

125 TEP at 10-11.

126 MP Response to Department IR 41.a. MP’s rebate budget is $53,042 per year, which corresponds to approximately 106
rebates provided at the maximum rebate level of $500.

127 TEP at 15.

128 MP Response to Department IR 39.

129 TEP at 12, 13.
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jii. Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“increase access to publicly available electric vehicle charging for all types of electric
vehicles.” Minn. Stat. § 216B.1615, Subd. 3(3).

As discussed previously, MP’s DCFC project represents its most significant investment in public
charging infrastructure. In addition, MP notes that it previously donated 20 Level 2 chargers to expand
public charging availability throughout its service territory.'3° MP also emphasizes the role of its
education efforts to increase awareness of public charging among its customers.!3!

MP notes that it tracks the availability of state and federal funding opportunities to support public
charging infrastructure in its territory and states that it “will continue to monitor charging
infrastructure within its territory and evaluate if more EV infrastructure programs and offerings are
needed to support current and future EV adoption.” 32 Elsewhere, MP notes both EV chargers and
make-ready infrastructure as part of its assessment of EV infrastructure in its territory.33 The
Department encourages MP to proceed with its evaluation of how to support public charging
infrastructure and consider how it can leverage publicly available funding while minimizing ratepayer
investments.

The Department believes that MP’s TEP is consistent with this criterion.

iv.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“support the electrification of medium-duty and heavy-duty vehicles and associated
charging infrastructure.” Minn. Stat. § 216B.1615, Subd. 3(4).

MP primarily address the electrification of MD and HD EVs through its support of fleet electrification.
MP’s implementation timeline, provided above in Figure 4, notes its planned focus on fleet
electrification moving forward. MP offers a Commercial EV tariff pilot designed to address the
potential of high demand charges for fleet customers®** and has proposed a permanent version. In
addition, MP provides fleet electrification assessments to customers seeking support with
understanding how electrification will impact their operations and expenses.'3> MP previously received
approval to assist fleet operators with electrification with online tools and analytics and, thus far, MP
has provided two assessments.'3¢ MP also notes its goal to transition 25% of its own MD and HD fleet
to plug-in options by 2030.137

130 TEP at 12.
131 TEP at 13.
132 1bid.

133 TEP at 8.
134 TEP at 11.
135 TEP at 16.
136 1bid.

137 1bid.
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As noted previously, MP estimates that currently there are 42 MD and 12 HD EVs in its service territory.38
Due to the limited adoption, MP did not include MD and HD EVs in its base case DER forecast!3? and has
limited information regarding trends in these sectors.%? The Department appreciates the nascent stage of
EV adoption for these sectors, but the Department finds the discussion of electric school buses noticeably
absent given the sizeable federal and state funding available to promote adoption.'#! The Department
encourages MP to incorporate a discussion of electric school bus electrification into its support for fleet
electrification.

Given the early stages of MD and HD EV adoption in its territory, the Department believes that MP’s
TEP is consistent with this criterion.

v.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“reduce statewide greenhouse gas emissions, as defined in section 216H.01, and
emissions of other air pollutants that impair the environment and public health.” Minn.
Stat. § 216B.1615, Subd. 3(5).

The Commission established in its EV Inquiry Order that transportation electrification can further the
public interest in renewable energy use by increasing electricity demand during hours when renewable
energy is most prevalent and promotes clean energy by reducing statewide greenhouse gas (GHG) and
environmentally harmful emissions.'*? As discussed above, MP’s transportation electrification
initiatives promote EV adoption for passenger vehicles through home charger rebates and reduced
rates for off-peak charging.

As discussed above under the criterion established in Subd. 3(1), however, the Department identifies
the need for increased utilization of off-peak charging to ensure that home EV charging is conducted in
a manner expected to reduce GHG emissions. In addition, the Department notes that customers on the
Residential EV tariff have not enrolled in MP’s Renewable Source green tariff program.4® Taken
together, the Department encourages MP to evolve its strategy to promote EV charging that maximizes
the reduction of GHG emissions.

With the overall approach to support transportation electrification described in its TEP, the Department
concludes MP’s TEP is consistent with this criterion.

138 |DP at 82.

1391DP at 83.

140 MP Response to Department IR 35.

141 See https://www.epa.qov/cleanschoolbus and https://mn.qov/commerce/enerqy/consumer/enerqy-programs/electric-
school-bus-grants.jsp

142 EV Inquiry Order at Order Point 1.

143 Minnesota Power’s 2022/2023 Annual Electric Vehicle Report, In the Matter of Minnesota Power’s Petition for Approval
of Residential Off-Peak Electric Vehicle Service Tariff; In the Matter of Minnesota Power’s Petition for Approval of its Electric
Vehicle Commercial Charging Rate Pilot; In the Matter of the Petition for Approval of Minnesota Power’s Portfolio of Electric
Vehicle Programs; In the Matter of Minnesota Power’s Electric Vehicle Charging Infrastructure Investment, Docket Nos.
E015/M-15-120, M-19-337, M-20-638, M-21-257 (June 1, 2023) (eDocket No. 20236-196340-02). Hereinafter “2022/2023
Annual EV Report” at 8.
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vi.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“stimulate nonutility investment and the creation of high-quality jobs for local workers.”
Minn. Stat. § 216B.1615, Subd. 3(6).

MP’s TEP provides limited discussion of how its transportation electrification initiatives can stimulate
nonutility investment and the creation of local jobs. As discussed above in response to the criterion
established in Subd. 3(3), the Department noted MP’s preliminary evaluation of support for public
charging infrastructure in its territory, including the potential provision of make-ready infrastructure.
Make-ready infrastructure support could stimulate private investment in public charging infrastructure
and benefits utility ratepayers by limiting ratepayer funded investments. The Department looks
forward to continued discussion from MP regarding how its programs can facilitate additional
investment.

The Department also notes MP’s support for home charging equipment installation with Level 2
charger rebates and off-peak charging rates. Home installation of Level 2 charger requires utilizing the
services of qualified electricians, which increases the demand for electrical contractors in the area. The
Department concludes that MP’s TEP is consistent with this criterion.

Vil. Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“educate the public about the benefits of electric vehicles and related infrastructure.”
Minn. Stat. § 216B.1615, Subd. 3(7).

MP discusses its educational efforts related to transportation electrification throughout its TEP. MP
participates in various promotional activities throughout the community, including auto shows, EV
specific events, community festivals, public meetings, and conferences.** MP raises awareness of EV
charging through its website and public events and campaigns.*> MP is also working with relevant
parties, including dealerships, electricians, equipment providers, and advocacy organizations, to raise
awareness of managed charging programs.#® As described above in response to the criterion
established under Subd. 3(4), MP also has dedicated outreach funding for supporting fleet customers
with electrification.%’

MP’s DCFC project also provides educational benefits by increasing the visibility of public charging
stations, as MP’s 16 additional stations will nearly triple the number of public DCFC stations in its
service territory. Finally, MP supports the fleet electrification of the Duluth Transit Authority, providing
electrified public transit to the community.'* The Department concludes that MP’s TEP is consistent
with this criterion.

144 TEP Table 1 at 19.
145 TEP at 13.
16 TEP at 17.
147 TEP at 16.
18 TEP at 11.
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viii.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“be transparent and incorporate reasonable public reporting of program activities,
consistent with existing technology and data capabilities, to inform program design and
commission policy with respect to electric vehicles.” Minn. Stat. § 216B.1615, Subd. 3(8).

MP’s TEP provides limited information regarding the public reporting of its program activities, as the
corresponding dockets include the requisite reporting.*® MP also files an annual EV report to comply
with the reporting requirements for each of its existing offerings, including its Residential EV tariff,
Commercial EV tariff, charging rebates, and its DCFC project.'*® Through its reporting requirements in
its EV-related dockets and annual EV reports, MP provides reasonable public reporting of its program
activities. Accordingly, the Department concludes that MP’s TEP is consistent with this criterion.

ix.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“reasonably balance the benefits of ratepayer funded investments in transportation
electrification and impacts on utility rates.” Minn. Stat. § 216B.1615, Subd. 3(9).

MP’s TEP presented limited information regarding its total spending on transportation electrification
initiatives. MP provided its historical spending in TEP Table 2, in compliance with IDP Filing
Requirement 3.F.10,>! and its spending for the upcoming five years in compliance with IDP Filing
Requirement 3.F.11.1>2 The Department provides MP’s tables here, for clarity.

Department Table 8: Transportation Electrification Historical Spending

Budget Category O&M Marketing & Other®

Communications
$10,808.24

Customer Programs $524,089.98

*Other expenses include rebate incentives and labor
Source: TEP Table 2 at 20.

Department Table 9: Transportation Electrification Five-Year Future Spending

Budget Category Capital O&M Marketing & Other®
Communications
Distribution $2.602,161.00 $549,838
| Customer Programs | | | $275.000.00 $142472400 |

*Other expenses include rebate incentives and labor.
Source: TEP at 21.

149 TEP at 20.

150 2022/2023 Annual EV Report.

151 TEP Table 2 at 20.

152 TEP at 21. The Department notes that MP did not label the table in its TEP.
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While the combined spending tables provide insight into the totality of MP’s transportation
electrification initiatives, the absence of budgetary information for specific initiatives elsewhere in the
TEP limits insight into how ratepayer-funded investments are addressing transportation electrification
holistically in MP’s service territory. For example, as shown above in Department Table 8, the spending
category “Other” represents nearly all of MP’s historical spending. The Department requested
additional detail in information requests to differentiate the identified spending between rebates and
labor costs. The Department provides MP’s response here in Table 10:

Department Table 10: Transportation Electrification Historical Spending Detail

%tdfe_:r 2019 2020 2021 2022 2023 Total

Labor & $9,563 $41,810 $81,632 $93,079 $79,360 $305,444
Overhead

Program $97,897 $10,904 $79,117 $24,685 $16,853 $229,456
Expenses’

Total $107,460 $52,713 $160,749 $117,764 $96,213 $534,900

1 Program expenses include all non-labor expenses (rebates, expenses, materials, etc.).
Source: MP response to Department IR 40.b.

MP also identified a total of $20,988 for its Level 2 Smart Charger and Second Service rebates,**3 which
are included in the line item for Program Expenses in Table 10.

Similarly for MP’s future spending on transportation electrification initiatives, the Department sought
additional detail to understand the spending above in Table 9. MP provided further granularity of its
future spending, which the Department presents here as Table 11.

153 MP Response to Department IR 40.C.
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Department Table 11: Transportation Electrification Future Spending Detail
Budget
2024 2025 2026 2027 2028 Total

Category

Capital $2,602,161 $2,602,161
o&Mm? $109,968 $109,968 $109,968 $109,968 $109,968 $549,840
Rebates $53,042 $53,042 $53,042 $53,042 $53,042 $265,210
Education & $55,000 $55,000 $55,000 $55,000 $55,000 $275,000
Outreach

Labor $218,400 $224,952 $231,701 $238,652 $245,811 $1,159,516
Total $3,038,571 $442,962 $449,711 $456,662 $463,821 $4,851,727

1 Anticipated O&M expenses for the DCFC project were evenly distributed over 5 years for purposes of
this table.
Source: MP Response to Department IR 41.A.

MP further clarified that the entirety of its spending on capital and O&M relates to its DCFC project.>

The Department appreciates MP providing additional detail on its historical and future spending to
provide valuable insight into its transportation electrification initiatives. With the exception of MP’s
DCFC project, spending overall remains relatively modest during the five-year forecast period.
However, the Department notes increased spending from historical levels in the categories of rebates,
education and outreach, and labor. As noted above in the Department’s discussion of Minn. Stat. §
216B.1615, Subd. 3(2), the Department requests MP discuss its strategy to increase uptake of rebates
for home charging. Similarly, the Department is interested in hearing from MP how its additional
spending for labor costs will serve its transportation electrification initiatives.

The Department requests that Minnesota Power discuss in reply comments how its planned
increased spending for labor costs will be utilized to further transportation electrification.

MP also makes efforts to ensure that ratepayer funded investments in transportation electrification
provide ratepayer benefits. As an example, MP notes that home charging rebate recipients must enroll
in a time-based rate, incentivizing off-peak charging and the associated grid benefits.'>> Along with the
relatively modest overall spending on its transportation electrification initiatives, the Department
concludes that MP’s TEP is consistent with the criterion established under Subd. 3(9).

154 MP Response to Department IR 41.B.
155 TEP at 17.
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x.  Whether the TEP’s programs, investments, and expenditures are reasonably expected to
“appropriately balance the participation of public utilities and private enterprise in the
market for transportation electrification and related services.” Minn. Stat. § 216B.1615,
Subd. 3(10).

This statutory criterion primarily implicates public charging infrastructure, with the risks associated
with investor-owned utility investments in this market, up to and including utility ownership of EV
charging stations. As discussed previously, MP is currently proceeding with the installation of 16 DCFC
stations that it will own and that will be completed in 2024. To ensure MP’s participation in the
competitive charging market does not negatively impact the participation of private providers, the
Commission ordered MP discuss possible divestment strategies for its charging stations in subsequent
TEP filings.*>® In its TEP, MP provides a limited discussion of its possible divestment options due to the
ongoing status of the pilot and the still pending charger installations.'>’ MP states it “will investigate
any and all possible divestment strategies at the conclusion of this pilot, including the sale of EV
charging infrastructure to site hosts or third-party charging companies.”*>® As the Department
discussed above in response to the criterion established under Subd. 3(3), MP notes it will continue to
evaluate its support for charging infrastructure. The Department looks forward to a more robust
discussion from MP in the future regarding how its transportation electrification efforts can support
charging infrastructure and appropriately balance its participation with that of the private sector,
including its potential divestment strategy for its DCFC stations. The Department believes that MP’s
TEP is consistent with this criterion.

In totality using the criteria established in Minn. Stat. § 216B.1615, Subd. 3, as a preliminary matter the
Department finds that MP’s TEP is reasonable and in the public interest. However, the Department will
make a final recommendation regarding whether the Commission should approve, modify, or reject
MP’s TEP after reviewing party and MP reply comments.

J. OTHER TEP TOPICS

NOTICE TOPIC 10: HOW SHOULD THE COMMISSION CONSIDER MODIFICATIONS OR
SUPPLEMENTS TO MINNESOTA POWER’S TRANSPORTATION ELECTRIFICATION PLAN?

The Department does not make any recommendations at this time.

NOTICE TOPIC 11: SHOULD THE COMMISSION ESTABLISH ANY PROCEDURAL OR FILING
REQUIREMENTS FOR FUTURE TEPS UNDER MINN. STAT. 216B.16157

The Department does not make any recommendations at this time.

156 |DP Filing Requirement 3.F.5.
157 TEP at 17.
158 bid.
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NOTICE TOPIC 12: ARE THERE GAPS IN MINNESOTA POWER’S TRANSPORTATION
ELECTRIFICATION PROGRAMS THE COMMISSION SHOULD ADDRESS TO ENSURE EQUITABLE
CUSTOMER OUTCOMES?

The Department does not make any recommendations at this time.

NOTICE TOPIC 13: ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER?

The Department has no other concerns related to this matter.

V.

RECOMMENDATIONS

The Department appreciates the opportunity to comment on MP’s 2023 IDP and TEP and looks forward
to the review of other stakeholder comments. The Department requests that MP provide the following
information:

The Department requests MP to present an NWA process, which includes the project
screening process, the NWA analysis scope of work, cost estimation, and the Engineering,
Procurement, and Construction (EPC) process, timeline and goals in its next IDP.

The Department requests that MP include calculated benefits for all Minnesota Test Cases,
and to the extent practicable, present the results in reply comments.

The Department requests that MP recalculate its BCA benefits starting with an “Avoided
Capital Cost” benefit at the beginning of the BCA period of analysis and present the results in
reply comments.

The Department requests MP to present the full BCA for each NWA project studied by Black &
Veatch in reply comments.

The Department requests that MP discuss in reply comments planned 2023 to 2027 budget
allocations for the Kerrick, Wrenshall, Silver Bay, and Cloquet NWA projects, including any
budget dedicated to NWA solutions.

The Department requests that MP present in reply comments additional information about its
FLISR program, which includes a discussion of the cost recovery mechanism, an analysis of
alternative investments, a discussion of customer anticipated benefits, a discussion to
manage bill impacts, a presentation of the impact to the net present value of system costs,
and a cost-benefit analysis, if available.

The Department requests that MP present in reply comments additional information about its
Smart Sensor program, which includes a discussion of the cost recovery mechanism, an
analysis of alternative investments, a discussion of customer anticipated benefits, a discussion
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to manage bill impacts, a presentation of the impact to the net present value of system costs,
and a cost-benefit analysis, if available.

e The Department requests that MP present in reply comments additional information about its
OMS and GIS programs, which includes a discussion of the proposed budget, deployment
plan, cost recovery mechanism, an analysis of alternative investments, a discussion of
customer anticipated benefits, a discussion to manage bill impacts, a presentation of the
impact to the net present value of system costs, and a cost-benefit analysis, if available.

e The Department requests MP to provide in reply comments a status update of any plans and
budgets to deploy its EMS upgrade, a DERMS, or ADMS in its 2023 to 2027 budget.

e The Department requests that MP include in reply comments a description of how its
distribution system planning will evolve with the incorporation of additional impacts from the
IRA.

e The Department requests that MP provide data on the fraction of its customers that rely on
the primary heating sources of natural gas, electric resistance heat, or all other heat sources.

e The Department requests feedback from MP and other parties on how to schedule the IDP
filing to better integrate the IDP’s inputs and outputs with other Commission proceedings in
reply comments.

e The Department requests that Minnesota Power discuss in reply comments its strategy to
increase off-peak charging among EV owners in its service territory, including its assessment
of the effectiveness of the Residential Time-of-Day rate to promote off-peak charging.

e The Department requests that Minnesota Power discuss in reply comments how it plans to
increase utilization of its home charger rebates.

e The Department requests that Minnesota Power discuss in reply comments how its planned
increased spending for labor costs will be utilized to further transportation electrification.

The Department makes the following initial recommendations:

e The Department recommends that the Commission require MP to consider demand response,
energy efficiency, and renewable generation as part of its future NWA process in its next IDP.

e The Department recommends that MP calculate future NWA ratepayer disbenefit categories
based on the ratepayer cost of outages rather than in the calculated categories of
“Compliance Risk,” “Power Quality Consequences,” and “Improved Customer Satisfaction.”
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e The Department recommends the Commission order MP to file a supplemental filing that
proposes a plan to accelerate beneficial electrification for its customers, including a discussion
of how to incentivize dual fuel adoption, and provide forecasts of expected grid impacts of the
same.

e The Department recommends the Commission direct MP to develop a suite of metrics to track
resiliency, including SAIDI and SAIFI, MEDs, and other metrics to the extent warranted.
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V. GLOSSARY

ADMS Advanced Distribution Management System ICE Interruption Cost Estimate
AMI Advanced Metering Infrastructure IDP Integrated Distribution Plan
AMR Automated Meter Reading IRA Inflation Reduction Act
ASHP Air Source Heat Pump IRP Integrated Resource Plan
BCA Benefit-Cost Analysis kW/kWh Kilowatt/Kilowatt-Hour
BCR Benefit-Cost Ratio MAIEI Momentary Average Interruption
Frequency Index
c2m Customer to Meter MD Medium Duty
CAIDI ﬁuds;imer Average Interruption Duration MDM Meter Data Management System
CIS Customer Information System MED Major Event Day
cop Coefficient of Performance Minn. Stat. | Minnesota Statute
DCFC Direct Current Fast Charger MMBtu Million British Thermal Units
DER Distributed Energy Resources MW/MWh | Megawatt/Megawatt-Hour
DERMS Distributed Energy Resource Management NPV Net Present Value
System
DG Distributed Generation NWA Non-Wires Alternative
DMS Distribution Management System Oo&M Operations and Maintenance
Energy Conservation and
ECO/CIP Optimization/Conservation Improvement OoMS Outage Management System
Program
EMS Energy Management System PW Present Worth
EPC Engineering, Procurement, and Construction SAIDI f:;:im Average Interruption Duration
EV Electric Vehicle SAIFI System Average Interruption
Frequency Index
FAN Field Area Network SCADA Supervisory Control and Data
Acquisition
Fault Location, Isolation, and Service C . .
FLISR ! atl ! v SRSQ Safety, Reliability, & Service Quality
Restoration
GHG Greenhouse Gas TEP Transportation Electrification Plan
GIS Geographic Information System TOD Time of Day
HD Heavy Duty TOU Time of Use
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Baseline Distribution 1.E, 2.C, 2.D,
3.A1 System Data Modeling software currently used and planned software deployments 2.G, 4.A, 4.8 Addressed
Baseline Distribution
3.A2 System Data Percentage of substations and feeders with monitoring and control capabilities, planned additions 26 Addressed
Baseline Distributi A summary of existing system visibility and measurement (feeder-level and time interval) and
3.A3 asesln: |sDr|tu on planned visibility improvements; include information on percentage of system with each level of 2.G Addressed
ystem Data visibility (ex. max/min, daytime/nighttime, monthly/daily reads, automated/manual)
Baseline Distribution |Number of customer meters with AMI/smart meters and those without, planned AMI investments,
3.A4 . . . . 2.6 Addressed
System Data and overview of functionality available
Baseline Distribution |Discussion of how the distribution system planning is coordinated with the integrated resource plan
3.A5 . . . L . 1.B.1,3.B,4.C Addressed
System Data (including how it informs and is informed by the IRP), and planned modifications or planned changes
to the existing process to improve coordination and integration between the two plans
Baseline Distribution |Discussion of how DER is considered in load forecasting and any expected changes in load forecasting
3.A.6 4.C Addressed
System Data methodology
Baseline Distributi Discussion if and how IEEE Std. 1547-2018 5 impacts distribution system planning considerations
3.A7 asesln: ISDH tu on (e.g. opportunities and constraints related to interoperability and advanced inverter functionality). 4.C.6 Addressed
ystem Data |EEE Standard 1547-2018, published April 6, 2018.
Baseline Distribution |Distribution system annual loss percentage for the prior year (average of 12 monthly loss Appendix D,
3.A8 Addressed
System Data percentages) 1.C
Baseline Distributi The maximum hourly coincident load (kW) for the distribution system as measured at the interface
3.A9 aseline DIStribution {01 \veen the transmission and distribution system. This may be calculated using SCADA data or 4.D Addressed
System Data . - . -
interval metered data or other non-billing metering / monitoring systems
Baseline Distribution .
3.A10 System Data Total distribution substation capacity in kVA Appendix C Addressed
Baseline Distribution |Total distribution transformer capacity in kVA, if different from total distribution substation capacity .
3.A.11 . Appendix C Addressed
System Data and the reason for the difference
Baseline Distribution
3a12 System Data Total miles of overhead distribution wire 3A4 Addressed
Baseline Distribution
3.A13 System Data Total miles of underground distribution wire 3A4 Addressed
Baseline Distribution
3A14 System Data Total number of distribution customers 18 Addressed
. o Total costs spent on DER generation installation in the prior year. These costs should be broken
Baseline Distribution X N - . . . N R
3.A.15 down by category (including application review, responding to inquiries, metering, testing, make 2.A Addressed
System Data
ready, etc)
Baseline Distributi Total charges to customers/member installers for DER generation installations, in the prior year.
3.A.16 aseline DISribution |hase costs should be broken down by category in which they were incurred (including application, 2.A Addressed
System Data .
fees, metering, make ready, etc.)
3.A.17 Baseline Distribution Total nameplate kW of DER generation system which completed interconnection to the system in the 2.A Addressed
System Data . .
prior year, broken down by DER technology type (e.g. solar, combined solar/storage, storage, etc.)
Baseline Distribution . . . . . .
3.A.18 System Dat Total number of DER generation systems which completed interconnection to the system in the prior 2.A Addressed
ystem Data year, broken down by DER technology type (e.g. solar, combined solar/storage, storage, etc.)
Baseline Distributi Total number and nameplate kW of existing DER systems interconnected to the distribution grid as
3.A.19 asefine DIstribution 1 time of filing, broken down by DER technology type (e.g. solar, combined solar/storage, storage, |2.A.1, Figure 7 Addressed
System Data
etc.)
Baseline Distribution |Total number and nameplate kW of queued DER systems as of time of filing, broken down by DER .
3.A.20 . Appendix C Addressed
System Data technology type (e.g. solar, combined solar/storage, storage, etc.)
Total number of electric vehicles in service territory, by type where possible (e.g. light duty, transit,
medium duty, heavy duty). In the Matter of a Commission Inquiry into Electric Vehicle Charging and
Infrastructure, Docket No. E-999/CI-17- 879, Order Accepting Filings and Establishing Requirements
3A21 Baseline Distribution |for Additional Filings (December 12, 2019), Ordering Para. 8.a. In the Matter of a Commission 2.A3, Add d
o System Data Inquiry into Electric Vehicle Charging and Infrastructure, Docket No. E-999/CI-17- 879, Order Appendix E resse
Accepting Filings and Establishing Requirements for Additional Filings (December 12, 2019), Ordering
Para. 8.a.
Total number and capacity of public access electric vehicle charging stations, broken out by: a.
Number and capacity of known public access Level 2 Charging Stations b. Number and capacity of
Level 2 Charging Stations enrolled in a utility program, broken out by program c. Number and
3822 Baseline Distribution |capacity of known public access direct current fast charging (DCFC) stations d. Number and capacity |2.A, Appendix Add d
o System Data of DCFC installed through a utility EV program, broken out by program e. All other known EV E resse
charging stations (by type, ex DCFC, Level 2). December 12, 2019 Order (17-879), Ordering Para. 8.e
8 December 12, 2019 Order (17-879), Ordering Para. 8.e 9 December 12, 2019 Order (17-879),
Ordering Para. 8.f 10 December 12, 2019 Order (17-879), Ordering Para. 8.f
Baseline Distribution 2.B.3, Figure
3.A23 System Data Number of units and MW/MWh ratings of battery storage 7,3.A5,4.B.5 Addressed
Baseline Distribution
3.A.24 System Data MWh saving and peak demand reductions from EE program spending in previous year 2, Table 1 Addressed
Baseline Distribution
3.A.25 System Data Amount of controllable demand (in both MW and as a percentage of system peak) 2A2 Addressed
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Historical distribution system spending for the past 5-years, in each category: a. Age-Related
Replacements and Asset Renewal b. System Expansion or Upgrades for Capacity
c. System Expansion or Upgrades for Reliability and Power Quality
d. New Customer Projects and New Revenue
e. Grid Modernization and Pilot Projects
f. Projects related to local (or other) government-requirements
g. Metering
h. Other
Baseline Distribution |i. Electric Vehicle Programs 2, Table 2,
3.A26 Financial Data 1) Capital Costs Figure 6 Addressed
2) O&M Costs
3) Marketing and Communications
4) Other (provide explanation of what is in "other")
In the Matter of a Commission Inquiry into Electric Vehicle Charging and Infrastructure, Docket No. E-
999/CI-17- 879, Order Accepting 2020 Transportation Electrification Plans, Adopting Additional
Informational Requirements, and Establishing Biennial Filing Requirement (April 16, 2021), Ordering
Para. 3.a.
. o All non-Minnesota Power investments in distribution system upgrades (e.g. those required as a
3.A.27 Baselllne Dlnstnbutmn condition of interconnection) by subset (e.g. CSG, customer-sited, PPA, and other) and location (i.e. 2.A4 Addressed
Financial Data .
feeder or substation).
Baseline Distribution |Projected distribution system spending for 5-years into the future for the categories listed above, 2.E, Figure 9,
3.A.28 . : L . N . Addressed
Financial Data itemizing any non-traditional distribution projects Table 5
Planned distribution capital projects, including drivers for the project, timeline for improvement, and
summary of anticipated changes in historic spending. Driver categories should include: a. Age-
Related Replacements and Asset Renewal b. System Expansion or Upgrades for Capacity c. System
Baseline Distribution |Expansion or Upgrades for Reliability and Power Quality d. New Customer Projects and New Revenue
3.A.29 Financial Data e. Grid Modernization and Pilot Projects f. Projects related to local (or other) government- 26 Addressed
requirements g. Metering h. Other i. Electric Vehicle Programs 12 1) Capital Costs 2) O&M Costs 3)
Marketing and Communications 4) Other (provide explanation of what is in “other”). April 16, 2021
Order (17-879), Ordering Para. 3.a.
Baseline Distribution |Provide any available cost benefit analysis in which the company evaluated a non traditional
3.A.30 X . I . . . ) 3.C Addressed
Financial Data distribution system solution to either a capital or operating upgrade or replacement
Baseline Distribution
3.A31 Data (DER Current DER deployment by type, size, and geographic dispersion (as useful for planning purposes; 2.A1,4.C6 Addressed
Deployment) such as, by planning areas, service/work center areas, cities, etc.)
Baseline Distribution
3.A.32 Data (DER Information on areas of existing or forecasted high DER penetration. Include definition and rationale 4.C Addressed
Deployment) for what the Company considers “high” DER penetration.
. o Information on areas with existing or forecasted abnormal voltage or frequency issues that may
Baseline Distribution ) - . L . o
benefit from the utilization of advanced inverter technology; provide information describing
3.A33 Data (DER . R K . . 4.E2 Addressed
experiences where DER installations have caused operational challenges: such as, power quality,
Deployment) .
voltage or system overload issues.
Electric Vehicles: A summary table with the following information for each Electric Vehicle (EV) rate
offering or program
Baseline Distribution |during the reporting period:
3.A34 Data (Electric a. Number of customers and/or vehicles enrolled at the end of the reporting period App E Addressed
Vehicles) b. Energy consumed (MWh) during the reporting period
c. Peak demand (MW) during the reporting period and the time at which it occurred. December 12,
2019 Order (17-879), Ordering Para. 8b, 8c, and 8d
Electric Vehicles: 35. Any system upgrades performed to accommodate EV charging, total costs paid
Baseline Distribution |by utility and by customer, and average cost per upgrade. Cost should be reported separately for the
3.A.35 Data (Electric following customer groups: Residential, Government Fleet, Private Fleet, Public Charging, Other 2.A.3, App E Addressed
Vehicles) (specify). December 12, 2019 Order (17-879), Ordering Para. 8g; April 16, 2021 Order (17-879),
Ordering Para. 3.b.
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3.B.1

Preliminary Hosting
Capacity Data

Provide an excel spreadsheet (or other equivalent format) by feeder of either daytime minimum load
(daily, if available) or, if daytime minimum load is not available, peak load (time granularity should be
specified)

4.D, App H

Appendix H contains proposal
process.

3.C1

Distributed Energy
Resource Scenario
Analysis

In order to understand the potential impacts of faster-than-anticipated DER adoption, define and
develop conceptual base-case, medium, and high scenarios regarding increased DER deployment on
the distribution system. Scenarios should reflect a reasonable mix of individual DER adoption and
aggregated or bundled DER service types, dispersed geographically across the Minnesota Power
distribution system in the locations Minnesota Power would reasonably anticipate seeing DER
growth take place first. For electric vehicle forecasts scenarios, Minnesota Power shall provide base-
case, medium, and high adoption, capacity, and energy forecasts by sector (light duty, medium duty,
and

heavy duty). December 12, 2019 Order (17-879), Ordering Para. 8h and 8i.

4.c

Addressed

3.c2

Distributed Energy
Resource Scenario
Analysis

Include information on methodologies used to develop the low, medium, and high scenarios,
including the DER adoption rates (if different from the minimum 10% and 25% levels), geographic
deployment assumptions, expected DER load profiles (for both individual and bundled installations),
and any other relevant assumptions factored into the scenario discussion. Indicate whether or not
these methodologies and inputs are consistent with Integrated Resource Plan inputs.

4.C

Addressed

3.c3

Distributed Energy
Resource Scenario
Analysis

Provide a discussion of the processes and tools that would be necessary to accommodate the
specified levels of DER integration, including whether existing processes and tools would be
sufficient. Provide a discussion of the system impacts and benefits that may arise from increased DER
adoption, potential barriers to DER integration, and the types of system upgrades that may be
necessary to accommodate the DER at the listed penetration levels.

4.C5

Addressed

3.C4

Distributed Energy
Resource Scenario
Analysis

Include information on anticipated impacts from FERC Order 84116 (Electric Storage Participation in
Markets Operated by Regional Transmission Organizations and Independent System Operators) and
a discussion of potential impacts from the related FERC Docket RM18-9-000 (Participation of
Distributed Energy Resource Aggregations in Markets Operated by Regional Transmission
Organizations and Independent System Operators). Electric Storage Participation in Markets
Operated by Regional Transmission Organizations and Independent System Operators, 162 FERC
161,127 (February 28, 2018) 17 Modified by September 9, 2020 Order (19-693), Ordering Para.

4.E4

Addressed

3.D.1

Long-Term
Distribution System
Modernization and

Infrastructure
Investment Plan

distribution system developments and investments in grid modernization based on

internal business plans and considering the insights gained from the DER futures scenarios, hosting
capacity/daytime minimum load data, and non-wires alternatives

analysis. The 5-year Action Plan should include a detailed discussion of the underlying assumptions
(including load growth assumptions) and the costs of distribution system

investments planned for the next 5-years (topics and categories listed above). Minnesota Power
should include specifics of the 5-year Action Plan investments. Topics

that should be discussed, as appropriate, include at a minimum:

a. Overview of investment plan: scope, timing, and cost recovery mechanism.

b. Grid Architecture: Description of steps planned to modernize the utility’s grid and tools to help
understand the complex interactions that exist in the present and possible future grid scenarios and
what utility and customer benefits that could or will arise.

c. Alternatives analysis of investment proposal: objectives intended with a project, general grid
modernization investments considered, alternative cost and functionality analysis (both for the
utility and the customer), implementation order options, and considerations made in pursuit of short:
term investments. The analysis should be sufficient enough to justify and explain the investment.
d. System interoperability and communications strategy

e. Costs and plans associated with obtaining system data (EE load shapes, photovoltaic output
profiles with and without battery storage, capacity impacts of demand response combined with EE,
EV charging profiles, etc.)

f. Interplay of investment with other utility programs (effects on existing utility programs such as
demand response, efficiency projects, etc.)

g. Customer anticipated benefit and cost

h. Customer data and grid data management plan (how it is planned to be used and/or shared with
customers and/or third parties)

i. Plans to manage rate or bill impacts, if any

j. Impacts to net present value of system costs (in net present value revenue
requirements/megawatt/hour or megawatt)

2.E

See Department Comments
Section lll.C.4

3.D.2

Long-Term
Distribution System
Modernization and

Infrastructure
Investment Plan

In addition to the 5-year Action Plan, Minnesota Power shall provide a discussion of its vision for the
planning, development, and use of the distribution system over the next 10 years. The 10- year Long-
Term Plan discussion should address long-term assumptions (including load growth assumptions),
the long-term impact of the 5-year Action Plan investments, what changes are necessary to
incorporate DER into future planning processes based on the DER futures analysis, and any other
types of changes that may need to take place in the tools and processes Minnesota Power is
currently using.

1.A-D

Addressed

Non-Wires (Non-
Traditional)
Alternatives Analysis

Minnesota Power shall provide a detailed discussion of all distribution system projects in the filing
year and the subsequent five years that are anticipated to have a total cost of greater than two
million dollars. For any forthcoming project or project in the filing year, which cost two million
dollars or more, provide an analysis on how non-wires alternatives compare in terms of viability,
price, and long-term value.

2.F, Table 4

Addressed

3.E.2

Non-Wires (Non-
Traditional)
Alternatives Analysis

Minnesota Power shall provide information on the following: a. Project types that would lend
themselves to non-traditional solutions (i.e. load relief or reliability) b. A timeline that is needed to
consider alternatives to any project types that would lend themselves to non-traditional solutions
(allowing time for potential request for proposal, response, review, contracting and implementation)
c. Cost threshold of any project type that would need to be met to have a non traditional solution
reviewed d. A discussion of a proposed screening process to be used internally to determine that non
traditional alternatives are considered prior to distribution system investments are made.

3.B-C

See Department Comments
Section IIl.B
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Filing Requirement

Heading

Description

Filing Section

Comments

3.F1

Transportation
Electrification Plan

Minnesota Power shall provide a summary of the utility’s ongoing transportation electrification
efforts, including existing programs and projects in development over at least the next 2 years.
December 12, 2019 Order (17-879), Ordering Para. 8j.

App. E,
Section lIl.1

Addressed

3.F.2

Transportation
Electrification Plan

Minnesota Power shall provide a discussion of how it plans to facilitate: a. availability and awareness
of public charging infrastructure, including an assessment of the private sector fast charging
marketplace for the utility’s service territory; b. availability of residential charging options for both
single family and multiple unit dwellings; c. programs or tariffs in development to address flexible
load or reduce metering and data costs; and d. fleet electrification. December 12, 2019 Order (17-
879), Ordering Para. 8k

App. E,
Section lll.2.a-
2.d

Addressed

3.F3

Transportation
Electrification Plan

Minnesota Power shall provide a discussion of how it plans to optimize EV benefits, including a
discussion of how to align charging with periods of lower customer demand and higher renewable
energy production and by improving grid management and overall system utilization/efficiency.
December 12, 2019 Order (17-879), Ordering Para. 8m.

App. E,
Section l11.3

Addressed

3.F4

Transportation
Electrification Plan

Minnesota Power shall include a discussion of how it plans to encourage more customers with
electric vehicles to participate in managed charging. In the Matter of a Commission Inquiry into
Electric Vehicle Charging and Infrastructure, Docket No. E-999/CI-17- 879, Order Accepting 2021
Transportation Electrification Plans and Adopting Additional Informational Requirements (May 17,
2022), Ordering Para. 4.

App. E,
Section 1.4

Addressed

3.F.5

Transportation
Electrification Plan

Minnesota Power shall provide a discussion that addresses divestment issues and identifies possible
divestment strategies for its DCFC Network approved in Docket 21-257 at the conclusion of the pilot
program. In the Matter of Minnesota Power’s Electric Vehicle Charging Infrastructure Investment,
Docket No. E-015/M-21-257, Order Approving Proposal as Modified, Authorizing Deferred
Accounting, and Requiring Reporting (October 22, 2021), Ordering Para. 4.

App. E,
Section lll.5

Addressed

Transportation
Electrification Plan

Minnesota Power shall provide evaluations of non-pilot EV programs that examine the

cost effectiveness of the programs as currently designed and potential changes that could improve
their cost-effectiveness. In the Matter of a Commission Inquiry into Electric Vehicle Charging and
Infrastructure, Docket No. E-999/CI-17- 879, Order Accepting 2020 Transportation Electrification
Plans, Adopting Additional Informational Requirements, and Establishing Biennial Filing Requirement
(Apr 16, 2021), Ordering Para. 3.c.

App. E,
Section I1.6

Addressed

3.F.7

Transportation
Electrification Plan

Minnesota Power shall provide a summary of customer EV education initiatives. The Company does
not need to provide specific examples of outreach materials. December 12, 2019 Order (17-879),
Ordering Para. 8l.

App. E,
Section lIl.7

Addressed

3.F.8

Transportation
Electrification Plan

Minnesota Powershall provide summaries of any proposals or pilots, including links to full reports,
submitted to other regulatory agencies or jurisdictions (for example, proposals submitted under
Conservation Improvement Programs or pilots run in other states). December 12, 2019 Order (17-
879), Ordering Para. 8n.

App. E,
Section I11.8

Addressed

3.F.9

Transportation
Electrification Plan

Minnesota Power shall provide attachments or links to the most recent reports for any ongoing EV
pilots or programs. December 12, 2019 Order (17-879), Ordering Para. 8o.

App. E,
Section l1l.9

Addressed

3.F.10

Transportation
Electrification Plan

Minnesota Power shall provide historical spending for the past 5-years on all transportation
electrification initiatives, broken down across the sections of its budget. Budget sections: Budget
Category (ex, distribution, IT, transmission, etc.); Capital; O&M; Marketing and Communications;
Other (provide explanation of what is in “other)

App. E,
Section 11.10

Addressed

3.F.11

Transportation
Electrification Plan

Minnesota Power shall provide future spending for the next 5-years on all transportation
electrification initiatives, broken down across the sections of its budget. Budget sections: Budget
Category (ex, distribution, IT, transmission, etc.); Capital; O&M; Marketing and Communications;
Other (provide explanation of what is in “other)

App. E,
Section I1.11

Addressed

January 9, 2023 Order
(E015/RP-21-33)

Order Point 9

In its next Integrated Distribution Plan (IDP), Minnesota Power must provide
information on how it could implement the following steps to better align distribution
and resource planning:

a. Set the forecasts for distributed energy resources consistently in its resource
plan and its IDP.

b. Conduct advanced forecasting to better project the levels of distributed energy
resource deployment at a feeder level.

c. Proactively plan investments in hosting capacity and other necessary system
capacity to allow distributed generation and electric vehicle additions consistent
with the forecast for distributed energy resources.

d. Improve non-wires alternatives analysis, including market solicitations for
deferral opportunities to make sure Minnesota Power can take advantage of
distributed energy resources to address discrete distribution system costs.

e. Plan for aggregated distributed energy resources to provide system value
including energy/capacity during peak hours.

1.C,3.8,3.C

See Department Comments
Section IIl.B & III.E

January 9, 2023 Order
(E015/RP-21-33)

Order Point 13

Minnesota Power must file the results from its consultant led non-wires alternative study in the next
IDP docket. In next IDP, Minnesota Power will begin a discussion on how to integrate NWS into all
the company's planning practices, including its next IRP and IDP.

3.C, App. F

See Department Comments
Section I1l.B

September 12, 2023
Order (E,G999/ClI-22-
624)

Order Point 1: IRA
Impacts

The utilities shall maximize the benefits of the Inflation Reduction Act in [...] integrated distribution
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.

See Department Comments
Section IIl.G
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Information Request
Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 1

Topic: Information Requests
Reference(s): 2023 IDP

Request:

Please provide the Department a copy of MP’s past, present, and future responses to other parties’ information
requests in this proceeding.

Response:

As of March 19, 2024, Minnesota Power has received only one information request pertaining to Docket No.
E015/M-23-258 from the Minnesota Office of the Attorney General (“OAG”).

The OAG’s information request of December 4, 2023 was also a request that Minnesota Power provide responses
to all other parties’ information requests.

Minnesota Power will provide responses to any future party’s formal or informal information requests to the
Department of Commerce, and likewise will provide copies of its responses to the Department of Commerce’s
March 12, 2024 Information Requests 001-045 to the OAG as per their request.

To be completed by responder

Response Date: 3/22/2024

Response by: Jess McCullough — Policy Advisor Il
Email Address: jmccullough@mnpower.com
Phone Number: 218-355-3178
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Information Request
Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 2

Topic: Information Requests
Reference(s): 2023 IDP

Request:

Please provide all underlying working files used to create the figures and tables provided in MP’s 2023 IDP main
report and Appendix E, Transportation Electrification Plan.

Where applicable, for any and all parts above, please provide the requested data in a Microsoft Excel executable
format with all links and formulae intact. If any of these links target an outside file, please provide all such
additional files.

Response:

The underlying working files for all relevant figures and tables from Minnesota Power’s 2023 IDP and
Transportation Electrification Plan are included in the accompanying spreadsheets. Please note that some figures
and tables are derived from the same dataset, and such datasets are duplicated across those respective
attachments. Some figures, such as maps of Minnesota Power’s service territory and other non-calculated figures
are not included. The accompanying spreadsheets are listed below.

IDP Title File Name

Figure 2 Minnesota Power's Customer Concentration Is Unique DOC IR 002.01 Attach
Figure 6 Historical Distribution System Spending by Category DOC IR 002.03 Attach
Figure 7 Current DER Systems DOC IR 002.04 Attach
Figure 9 Minnesota Power Incentivized DG Installations vs. No Incentive DOC IR 002.05 Attach

To be completed by responder

Response Date: 3/22/2024

Response by: Jess McCullough — Public Policy Advisor II
Email Address: jmccullough@mnpower.com

Phone Number: 218-355-3178
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Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Figure 10 Five Year Future Investments by Category DOC IR 002.06 Attach
Figure 14 Historical vs. Future Spending DOC IR 002.07 Attach
Figure 15 Distributed Solar Generation (MWh) DOC IR 002.08 Attach
Figure 16 Distributed Solar Generation (Summer Peak) DOC IR 002.09 Attach
Figure 17 Base Case EV Saturation DOC IR 002.10 Attach
Figure 18 TOD Participation by Scenario DOC IR 002.11 Attach
Table 1 Average Total Savings DOC IR 002.12 Attach
Table 2 Historical Distribution Spending DOC IR 002.13 Attach
Table 3 Five Year Future Investments by Category DOC IR 002.14 Attach
Table 4 Distribution Projects over $2 Million DOC IR 002.15 Attach
Table 5 Deployment Plan for AMI Meters DOC IR 002.16 Attach
Table 6 Electric Vehicle Adoptions DOC IR 002.17 Attach
Table 7 Electric Vehicle Energy Consumption DOC IR 002.18 Attach
Table 8 Electric Vehicle Summer and Winter Peak Impact (MW) DOC IR 002.19 Attach
Table 9 Projected Annual Energy Consumption DOC IR 002.20 Attach
Table 10 Current TOD Rates (S/KWh) and Hours DOC IR 002.21 Attach
Table 11 Summer Peak Demand Reduction DOC IR 002.22 Attach
TEP Title File Name

Table 2 Historical Spending DOC IR 002.23 Attach
Table 3 Future 5 Year Spending DOC IR 002.24 Attach
Table 71 Total Distributed Generation under three Forecast Scenarios DOC IR 002.25 Attach

! Due to a typo in the IDP document, this table was also mistakenly titled Table 7. It retains that title here for the sake of
clarity.

To be completed by responder

Response Date: 3/22/2024

Response by: Jess McCullough — Public Policy Advisor II
Email Address: jmccullough@mnpower.com

Phone Number: 218-355-3178
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Docket Number: E017/M-23-258 CINonpublic Public
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:
Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,

please include a public copy.

Request Number: 3

Topic: Distribution System Load
Reference(s): 2023 IDP Section I.B.
Request:

On p. 5 of its IDP, MP states “Since most of Minnesota Power’s retail energy sales are served via transmission-
level voltage, residential customers comprise a relatively large portion of the company’s distribution system load.”
Please quantify the portion of the company’s distribution system load serving each of its customers classes.

Response:

The table below quantifies the portion of the Company’s distribution system load serving retail customers by
class.

Minnesota Powers 2022 Distribution System
Load by Retail Customer Class 1/

Percent

MVWYh Energy
Residential 1,123 578 38.6%
General Senvice 668,799 23.0%
Large Light & Power 1,005,832 34.6%
Large Power 97.099 2.3%
Lighting 12302 0.4%
Total Retail 2,907 610 100.0%

1/ Below 115kv transmission.

To be completed by responder

Response Date: 3/22/2024

Response by: Leah Peterson - Manager Customer Analytics
Email Address: Ipeterson@mnpower.com

Phone Number: 218-355-3014
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Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 4

Topic: DERMS

Reference(s): 2023 IDP Section I.E.2
Request:

On p. 19 of its IDP, MP states “Currently, the amount of solar connected to the Company’s distribution system
does not require a DERMS.” Please describe:
a) MP’s understanding of the level of solar adoption the company anticipates would require the use of
DERMS,
b) How the solar adoption rates included in each of the DER forecast scenarios (Base Case, Medium, High)
compare to the solar adoption level the company anticipates would require the use of DERMS,
c) How the requirements of the “3% by 2030” Distributed Solar Energy Standard inform MP’s potential
planning for DERMS.

Response:

a), b), and c) Minnesota Power does not expect penetration of solar connected to the Company’s distribution
system to be the sole driver of the need for a DERMS. Rather, the combination of several factors including
Minnesota Power’s generation mix, policy changes, and resources required to implement new systems will impact
the need for and timing of a DERMS implementation. Minnesota Power will continue to evaluate new and
anticipated policy changes including the Minnesota Distributed Solar Energy Standard, 100% carbon free by 2040
legislation, and FERC Order 2222 as well as increases in distributed generation on Minnesota Power’s distribution
system to determine when a DERMS is necessary.

To be completed by responder

Response Date 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:
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number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 5

Topic: Historical Distribution Spending
Reference(s): 2023 IDP Section Il

Request:

On p. 25 of its IDP, MP provides its historical distribution spending for the years 2018 through 2022 in Table 2 and
Figure 6 at the level of the IDP budget categories. For each of the budget categories, please provide an itemized
list of the projects and programs that comprise the total spending for each year.

Response:
Please refer to DOC IR 002.13 for Table 2 historical distribution spending for the years 2018 through 2022 broken

down into the budget categories for an itemized list of projects and programs that comprise the total spending for
each year.

To be completed by responder

Response Date: 3/22/2024

Response by: Mandi Robarge — Budget Analyst Lead
Email Address: arobarge@mnpower.com

Phone Number: 218-355-2468
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SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick
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Request Number: 6

Topic: IDP Budget Categories
Reference(s): 2023 IDP

Request:

IDP Filing Requirements 3.26, 3.28, and 3.29 require MP to provide distribution spending data in its IDP in specific
budget categories. Please provide a narrative explanation of the process by which MP presents its budget in the
categories compliant with the IDP filing requirements, including how those categories correspond to MP’s internal
budget categories.

Response:

The budget categories listed in the IDP are the same as Minnesota Power’s internal distribution budget categories.
This alignment ensures that Minnesota Power is consistently speaking the same language across any reporting,
internally or externally. These budget categories are:

e Age-Related Replacements and Asset Renewal

e System Expansion or Upgrades for Capacity

e System Expansion or Upgrades for Reliability and Power Quality
e New Customer Projects and New Revenue

e Grid Modernization and Pilot Projects

e Projects Related to local (or other) government requirements

e Metering

e Other

To be completed by responder

Response Date: 3/22/2024

Response by: Eric Clement — Manager T&D Grid Modernization
Email Address: eclement@mnpower.com

Phone Number: 218-471-4009
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Request Number: 7

Topic: Electric Vehicles
Reference(s): 2023 IDP Section 11.A.3
Request:

On p. 28 of its IDP, MP provides an estimate of light duty EVs in its retail service territory and indicates its
estimate is for October 2021. Please provide an explanation of the following:

a) The timing of MP’s updates to its estimate for EVs in its service territory,

b) MP’s process for estimating the number of EVs in its service territory.

Response:

a) The footnote referenced on page 28 of Minnesota Power’s IDP is incorrect and should say “Estimate as of
January 2023”. The 500 light duty vehicles referenced was sourced from the Minnesota Public Utilities
Commission’s electric vehicle website.*

b) The number of electric vehicles in Minnesota Power’s service territory is based on vehicle registration
data by utility service territory provided by the Minnesota Public Utilities Commission.

1 https://mn.gov/puc/assets/Copy%200f%20January%202023%20Corrected tcm14-590534.xlsx

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye - Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 8

Topic: Electric Vehicles
Reference(s): 2023 IDP Section 11.A.3
Request:

On p. 29 of its IDP, MP states that it “was forced to cancel its EV charging rewards pilot program after the delivery
vendor was acquired and discontinued the offering.” Please provide any updates to MP’s plans for pursuing its EV
charging rewards pilot program with another vendor or in an alternative form.

Response:

As described in the Company’s April 25, 2022 letter in Docket No. E015/M-20-638, “in December 2021, the vendor
Minnesota Power selected to deliver the Residential EV Charging Rewards Pilot Program informed the Company
that it was discontinuing the rewards program offering and would no longer be launching new programs. While
there are other vendors in the market that provide alternate options, Minnesota Power was not able to identify a
vendor that fit the Company’s needs and objectives for this program. Minnesota Power contacted customers that
had expressed interest in the Smart Charge Rewards program and notified them that a rewards-based program
was delayed indefinitely. The Company advised them of the existing Residential EV Service and upcoming TOD
Rate. With customer permission, email addresses were recorded for future communication of new EV programs.”

The Company continues to evaluate the need for additional programs to support residential EV charging but does
not currently have plans to propose a new charging rewards program.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye - Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 9

Topic: Distributed Generation Standard and Ongoing System Planning
Reference(s): 2023 IDP Section 11.B

Request:

On p. 34 of its IDP, MP states it “is beginning to experience a higher volume of interconnections and more interest
in larger systems for net metering.” Please quantify the increase in interconnection requests and steps MP has
taken or plans to take to accommodate a higher volume of interconnection requests.

Response:

As shown in Figure 9: DG Installations — Incentivized vs. No Incentive on page 32 of the Company’s IDP, Minnesota
Power has seen a steady increase in the number of DG installations in recent years. There is also a trend of more
systems moving forward without an incentive from the utility, indicating that interconnection requests will likely
continue to increase regardless of available incentives.

To accommodate more interconnection requests, Minnesota Power is implementing an online application portal
to be launched in 2024. The goal of the online application portal is to streamline and automate the
interconnection process where possible and provide greater customer insight to their application status.
Minnesota Power also has a monthly meeting for all departments involved in the interconnection process to
ensure alignment, discuss trends, and determine if changes are needed to processes and procedures related to
DG interconnections. Finally, Minnesota Power is an active member of the Minnesota Public Utilities
Commission’s DG Advisory Group which meets regularly to discuss issues related to DG.

To be completed by responder

Response Date:3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 10

Topic: Interconnection Software
Reference(s): 2023 IDP Section II.D
Request:

On p. 35 of its IDP, MP indicates that it “expects to implement an online application portal for installers and
customers in 2024.” Please provide an update on MP’s plans for its application portal, including the potential
timing of implementation, vendor selection, and expected processing time or financial savings that may result
from utilizing an application portal.

Response:

Minnesota Power has selected a vendor for the online application portal and expects to launch the first phase of
the tool in Q3 of 2024. The first phase will focus on interconnection requests that fall within the “simplified track”
of the Minnesota Distributed Energy Resources Interconnection Process (“MnDIP”), while future phases will focus
on interconnections that fall within the “fast track” and “study track” processes.

The application portal will streamline the interconnection process and is intended to eliminate as many manual
steps from the process as possible, positioning Minnesota Power to handle more interconnection requests while
still meeting the requirements of the MnDIP. The Company will monitor resource and financial savings associated
with this tool, especially given the anticipated increased volume of interconnection applications.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 11

Topic: Infrastructure 5-Year Investment Plan
Reference(s): 2023 IDP Section Il.E

Request:

On p. 37 of its IDP, MP provides its forecasted distribution system spending for the years 2024 through 2028 in
Table 3 and Figure 10 at the level of the IDP budget categories. For each of the budget categories, please provide
an itemized list of the projects and programs that comprise the total spending for each year.

Response:

As referenced in DOC IR 006, Minnesota Power aligns IDP categories with internal budget categories. This
alignment ensures that Minnesota Power is consistent across any reporting, internally or externally. Because
future years include budgetary estimates for the defined categories, there is no further breakdown of an itemized
list of specific future projects to present.

To be completed by responder

Response Date: 3/22/2024

Response by: Mandi Robarge - Budget Analyst Lead
Email Address: arobarge@mnpower.com

Phone Number: 218-355-2468
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Request Number: 12

Topic: 2023 Distribution System Spending
Reference(s): 2023 IDP Section Il

Request:

Distribution system spending for 2023 is excluded from the Historical Distribution Spending discussion in Section
I, p. 25, and from the 5-Year Investment Plan discussion in Section II.E, p. 37. For 2023 distribution system
spending, please provide the total spending for each of the required budget categories and provide an itemized
list of the projects and programs that comprise the totals.

Response:

Please refer to DOC IR 012.01 Attach for the total spending for each of the required budget categories, at an
itemized level of projects and programs, which comprise the total spend in 2023.

To be completed by responder

Response Date: 3/25/2024

Response by: Mandi Robarge — Budget Analyst Lead
Email Address: arobarge@mnpower.com

Phone Number: 218-355-2468
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Request Number: 13

Topic: Infrastructure 5-Year Investment Plan
Reference(s): 2023 IDP Section Il.E

Request:

On p. 38 of its IDP regarding projects which correspond to more than one budget category, MP states that “many
projects provide benefits in all four areas, and identifying the primary category for such projects is not a precise
exercise.” Please describe how MP approaches the identification of the primary category for a project, whether all
the costs associated with a project are allocated to the primary category identified, and how MP allocates costs
across multiple categories, if applicable.

Response:
Minnesota Power assesses each project in the ten-year plan and allocates 100% of the costs to one specific

budget category where a majority of the spending aligns with that specific category. The Company does not
allocate costs across multiple categories even if the project benefits multiple areas.

To be completed by responder

Response Date: 3/22/2024

Response by: Eric Clement - Manager T&D Grid Modernization
Email Address: eclement@mnpower.com

Phone Number: 218-471-4009
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Request Number: 14

Topic: Infrastructure 5-Year Investment Plan
Reference(s): 2023 IDP Section Il.E

Request:

On p. 38 of its IDP, MP describes how it has used AMI to preemptively identify areas of the power system with
power quality issues. Please provide specific examples of how AMI has been used to deliver value to ratepayers
through preemptive issue identification, new tariff structures, or any other benefits MP has observed to date.

Response:

Minnesota Power has hired an assistant engineer to create and review AMI reports. Below are examples of where
Minnesota Power has used AMI data/alarming to identify issues that could be fixed before causing service
interruption.

e Failing distribution transformers

e Failing voltage regulators

e Failing cutout fuses

e Failing underground conductors

e Failing conductor connections/splices/elbows
e Mis-tapped distribution transformers

e Damaged crossarms

e Hot Sockets

To be completed by responder

Response Date: 3/22/2024

Response by: Robert Ardren — Manager Power Delivery & Asset Management
Email Address: rardren@mnpower.com

Phone Number: 218-355-2420
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The AMI system is also used to provide customer value through the MyAccount customer portal where customers
can view usage and trending year over year. In addition, the AMI system is also used to assist with the
implementation of the Company’s Time of Day rate offering. Because of the deployment of AMI, MP was able to
be the first utility in the State of Minnesota to move to a Time of Day residential default rate which is designed to
align energy usage to achieve system benefits. Finally, MP is currently in a pilot program utilizing AMI technology
to remotely reconnect customers. This pilot allows MP to waive the reconnection fee and reduce the time to
reconnect when the customer meets the criteria to be reconnected.

Other benefits the AMI data has provided include:

e Power Takeoff (commercial customer efficiency program (ECO))
e More accurate billing

e Load Research

e Assisting customers with usage inquiries and energy audit

To be completed by responder

Response Date: 3/22/2024

Response by: Robert Ardren — Manager Power Delivery & Asset Management
Email Address: rardren@mnpower.com

Phone Number: 218-355-2420
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Request Number: 15

Topic: Infrastructure 5-Year Investment Plan
Reference(s): 2023 IDP Section Il.E

Request:

On p. 39 of its IDP, MP states that grid modernization projects “are identified and selected through analyzing
reliability metrics and determining what solution or suite of solutions is best suited to improve reliability on the
system.” Please provide MP’s analysis used to identify and select the grid modernization projects for inclusion in
the budget presented in the IDP.

Response:

Grid Modernization has historically used input from the planning department, reliability engineering, local senior
engineers in each geographic area, and local line workers to analyze each feeder. Additional considerations are
also used during the evaluation, including feeder reliability performance, ties to adjacent feeders, age of
infrastructure, and location of fiber communication to develop the best grid modernization solution for that
feeder’s characteristics. There are a wide range of both rural and urban feeders on Minnesota Power’s system in
which each scenario may require a unique solution for improving performance that is determined by a team of
planning, reliability, and grid modernization engineers.

To be completed by responder

Response Date: 3/22/2024

Response by: Eric Clement — Manager T&D Grid Modernization
Email Address: eclement@mnpower.com

Phone Number: 218-471-4009
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Request Number: 16

Topic: Infrastructure 5-Year Investment Plan
Reference(s): 2023 IDP Section Il.E

Request:

On p. 41 of its IDP, MP states that up to ten percent of residential customers will have a remote
disconnect/reconnect capability, while MP has deployed close to 100% of its expected AMI meters. Please
describe:
a) If MP is estimating ten percent eligibility because of limited pilot enrollment or because of physical meter
constraints,
b) If any deployed AMI meters possess the capability for advanced demand response functionality or other
two-way communications.

Response:

a) Minnesota Power based the targeted 10 percent eligibility based on the trend that roughly 10 to 15
percent of Minnesota Power’s residential customers have past due balances and only a portion of those
customers advance to physical disconnection as part of the collections process. Minnesota Power
targeted 10 percent of the residential population to align with this metric and to allow for a cost benefit
analysis through the Reconnect Pilot Program. Savings through the Pilot are generally related to avoided
labor and truck rolls for reconnection. Currently, AMI meters with remote-capability have an added
premium to the cost of regular AMI meter. Before proceeding with broader deployment at this increased
cost, the Company proposed a prudent sample size to be evaluated for process effectiveness and savings,
as compared to these incremental cost increases. Limited enrollment and/or physical meter constraints
did not play a role in selecting the pilot population size.

To be completed by responder

Response Date: 3/22/2024

Response by: Robert Ardren — Manager Power Delivery & Asset Management
Email Address: rardren@mnpower.com

Phone Number: 218-355-2420
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b) All remote capable AMI meters deployed by Minnesota Power are capable of full load demand response
and two-way communications with the AMI system head end. This is accomplished with an internal switch
that can open to shed all loads connected to the meter. This switch responds to commands entered into
the AMI head end system. Minnesota Power currently utilizes remote capable AMI meters to implement
its dual fuel/load shed rate, and as part of the remote reconnect pilot. Minnesota Power’s AMI system is
only capable of communications between the meters and the AMI head end system. It cannot
communicate with connected devices.

To be completed by responder

Response Date: 3/22/2024

Response by: Robert Ardren — Manager Power Delivery & Asset Management
Email Address: rardren@mnpower.com

Phone Number: 218-355-2420
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Request Number: 17

Topic: Outage Management System
Reference(s): 2023 IDP Section Il.E.1
Request:

On p. 42 of its IDP, MP indicates it is in the process of replacing its existing OMS (Outage Management System)
with an anticipated in-service date of early 2024. MP also states that “a new OMS will also position Minnesota
Power to more readily implement a DERMS and/or an ADMS to accommodate widespread use of solar and other
distributed generation sources if and when the need arises.” Please provide an update on MP’s implementation of
its new OMS and how that informs MP’s potential planning for DERMS and/or an ADMS.

Response:
The new OMS is planned to be placed into service during Q4 of 2024. The new OMS vendor OSI has additional

modules that can be purchased and installed into the new OMS that are capable of DERMS and/or ADMS
functions.

To be completed by responder

Response Date: 3/22/2024

Response by: Eric Clement — Manager T&D Grid Modernization
Email Address: eclement@mnpower.com

Phone Number: 218-471-4009
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Request Number: 18

Topic: System Reliability and Budget
Reference(s): 2023 IDP Section Il.E
Request:

In Section II.E of its IDP, MP outlines its budgeting process for reliability efforts. MP does not detail any current
system reliability metrics and does not present a discussion of how reliability impacts its budget. Please provide
the following:
A) Up to 10 years of system-wide reliability metrics (MAIFI, SAIDI, SAIFI, CAIDI) for the distribution system,
B) A discussion of how reliability metrics are impacted by system-wide outages, distribution-level outages,
and storm vs non-storm related outages
C) Adiscussion of how the forecasted budget relates to efforts to improve a) and b) above and any
quantifiable benefits in reliability metrics expected from these expenditures.

To be completed by responder

Response Date: 3/22/2024

Response by: Lee Gustafson - Reliability Engineer
Email Address: Igustafson@mnpower.com
Phone Number: 218-355-2399
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Response:
A) The table below displays all reliability data including major event related outages.

All Reliability Data SAIDI SAIFI MAIFI CAIDI
2014 126.56 1.12 2.81 113.17
2015 294.46 1.33 3.46 221.35
2016 1435.16 2.38 4.18 603.18
2017 155.10 1.24 3.54 125.15
2018 158.51 1.49 3.20 106.04
2019 164.54 1.53 3.46 107.45
2020 179.43 1.42 4.90 126.13
2021 150.76 1.45 4.42 103.68
2022 496.57 2.05 4.84 242.27
2023 120.54 1.24 3.60 97.60

To be completed by responder

Response Date: 3/22/2024

Response by: Lee Gustafson - Reliability Engineer
Email Address: Igustafson@mnpower.com
Phone Number: 218-355-2399
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The table below displays all reliability data excluding major events.

Major Event SAIDI SAIFI MAIFI CAIDI

Excluded data
2014 86.18 0.93 2.55 92.49
2015 101.82 1.17 3.36 87.10
2016 122.21 1.28 3.21 95.28
2017 108.06 | 1.04 3.30 103.90
2018 134.00 | 1.39 2.92 96.50
2019 144.02 1.35 3.36 106.32
2020 122.51 1.22 4.36 100.50
2021 126.00 1.34 4.07 93.80
2022 112.70 | 1.12 3.46 100.89
2023 103.60 | 1.16 3.48 89.33

B) Nearly all the most common and valuable reliability statistics are based on two criteria: Customer minutes
interrupted and the frequency of those interruptions. Definitions for standard reliability terms are shown
below.

System Average Interruption Duration Index (“SAIDI”): Provides the total number of minutes of interruption the
average customer experiences.

System Average Interruption Frequency Index (“SAIFI”): Provides the frequency of sustained power outages
(longer than five minutes) experienced by the average customer.

Customer Average Interruption Duration Index (“CAIDI”): Derived by dividing SAIDI by SAIFI. The statistic
generally speaks to the amount of time needed to respond to an outage.

To be completed by responder

Response Date: 3/22/2024

Response by: Lee Gustafson - Reliability Engineer
Email Address: Igustafson@mnpower.com
Phone Number: 218-355-2399
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Momentary Average Interruption Frequency Index (“MAIFI”): Provides a measure of the average number of
short outages, an interruption of electrical service Minnesota Power defines as lasting less than five minutes in
duration.

A system-wide outage would infer that every customer tied to our system would be affected. For this to occur, the
entire generation, transmission, and distribution systems would have to experience a complete outage. To our
knowledge there has not been a complete blackout of the entire system.

Minnesota Power defines a distribution-level outage as any outage that affects one or more customer(s) that is
connected to the Company’s distribution system. The distribution system is considered anything less than 100kv,
at MN Power there are 69kv, 34.5kv, 23kv, 13.8kv, 12.47kv, and 4.16kv 3 phase systems. Every distribution level
outage event is verified and entered into the Company’s reliability database. These events range from an outage
that affects a single customer, to an event affecting all customers fed from an entire substation. These outage
entries are aggregated and provided in the tables above. The tables show the annual totals for all these outage
events.

For storm versus non-storm related outages, Minnesota Power aligns with the IEEE 1366 standard for the
exclusion of major event days. A threshold for a Major Event Day (“Tmed”) is computed once per year. First, data
is assembled for the five most recent years of historical values of daily SAIDI. Any day with a SAIDI value of zero is
discarded. Then, the natural log of each SAIDI value is computed and the average (“alpha”) and standard deviation
(“beta”) of the natural logarithms is computed. The major event threshold can then be found by using this
equation: Tmed = exp (alpha + 2.5*beta). If any event in the next year has SAIDI greater than Tmed, it qualifies as
a major event. Note: that a Major Event is not limited to a single day and may span consecutive days, depending
on the severity and duration of the event.

As stated earlier, major event normalization is designed to exclude data from rare, major events that may skew
the overall data. In the last five years, there was generally an average of one to three Major Events excluded each
year as shown in the figure below.
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Number of Major Events

3
2
2
1 1
1 . .
0

2019 2020 2021 2022 2023

A comparison of the two tables above shows the impact of major event days.

C) The Company averages several years of outage and storm-related costs to forecast them for each
upcoming budget year. In the annual Safety, Reliability, and Service Quality filings, the Company discusses
action plans tied to poor performing feeders. A budgeted review is also performed annually to adjust
spending related to outage causes. In recent years, adjustments have been made to increase vegetation
management, asset renewal, preventative maintenance, inspections, and grid modernization investments.
The tables above show on average an improvement in overall reliability as the Company has increased
spending in these targeted areas. It is difficult to quantify reliability metrics based on future budgets due
to the unpredictability of weather patterns.

To be completed by responder

Response Date: 3/22/2024

Response by: Lee Gustafson - Reliability Engineer
Email Address: Igustafson@mnpower.com
Phone Number: 218-355-2399


mailto:Utility.Discovery@state.mn.us

Docket No. E015/M-23-258
DOC-DER Attachment B
Page 26 of 58

m COMMERCE
© DEPARTMENT
Minnesota Department of Commerce

85 7th Place East | Suite 280 | St. Paul, MN 55101
Information Request

Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 19

Topic: Groundline Inspection Accounting Shift
Reference(s): 2023 IDP Section II.E.5

Request:

On p. 45 of its IDP, MP indicates it has expanded its groundline inspection program and states: “These expanded
inspections result in additional costs compared to the existing inspection program. However, the Company can
capitalize the majority of these costs because of the life expectancy increase.” Please quantify the cost increase
associated with the expanded inspection program, including how the program has been incorporated into the
budget presented in the IDP, and quantify the life expectancy increase that results from the treatment.

Response:

Prior to 2022, the average yearly cost of our groundline Inspection was $160,000 which averaged out to $8.99 per
pole of which 100% of these costs were assigned to the Operations & Maintenance (O&M) budget. Under the
newer program, the average yearly cost is $375,000 or $24.97 per pole of which 93% of these costs are being
capitalized as the treatments are extending the life of the pole. Poles that are treated with the various chemicals
are expected to remain in service an additional 10-12 years compared to the older program. In 2023, the
groundline inspectors treated 16,442 poles significantly increasing the life expectancy for poles that may have
been replaced using the older method. The groundline program costs are incorporated into the Age Related and
Asset Renewal budget.

To be completed by responder
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Request Number: 20

Topic: Current Distribution Projects
Reference(s): 2023 IDP Section II.F
Request:

In Section II.F of its IDP, MP identifies three projects that are anticipated to have individual total costs greater
than $2 million. Please explain MP’s use of a $2 million threshold for including distribution projects in this
discussion and identify how the information provided complies with IDP Filing Requirement 3.A.29 regarding
planned distribution capital projects.

Response:

Minnesota Power reported on distribution projects by category level spending in Section II.E in the 2023 IDP filing
which aligns with the requirements in 3.A.29. The $2 million threshold that Minnesota Power uses in section II.F
aligns with the threshold used for IDP Filing Requirement 3.E.1 (Non-Wire Alternatives Analysis): “Minnesota
Power shall provide a detailed discussion of all distribution system projects in the filing year and the subsequent
five years that are anticipated to have a total cost of greater than two million dollars. For any forthcoming project
or project in the filing year, which cost two million dollars or more, provide an analysis on how non-wires
alternatives compare in terms of viability, price, and long-term value.” Minnesota Power used the same $2 million
threshold for including distribution projects in both the 2019 and 2021 IDP fillings.
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Request Number: 21

Topic: Hosting Capacity Map
Reference(s): 2023 IDP Section 11.G.1
Request:

In Section 11.G.1 of its IDP, MP describes how it is in the process of switching to Synergi, which will expand the
Company'’s ability to create a hosting capacity map. The Company states that there is not currently a hosting

capacity map available. When does MP expect that a hosting capacity map will be available for release to the
public?

Response:

Minnesota Power expects to have the capability to provide hosting capacity maps per feeder by request once
Synergi is fully implemented. MP is expecting Synergi to be implemented by the end of 2024.

To be completed by responder
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Request Number: 22

Topic: SCADA

Reference(s): 2023 IDP Section 1.G.1
Request:

In Section 11.G.1 of its IDP, MP indicates that its SCADA system is installed on roughly half of the Company’s
feeders, and smart sensors are installed on feeders that do not currently have SCADA installed. Please explain any
further plans MP has for expanded installation of SCADA on additional feeders, including the timing and cost
associated with the expanded installations.

Response:

Minnesota Power does not currently have plans to expand the SCADA system to any other distribution substation.
Each distribution substation site tied to a rebuild or new build will be evaluated as needed. Many of the
distribution substation sites are in remote areas with limited or no fiber communication available, making a
SCADA expansion expensive. The smart sensors and Advanced Metering Infrastructure (AMI) are more cost-
effective alternatives that also provide visibility to the distribution system.

To be completed by responder
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Request Number: 23

Topic: Grid Modernization Status and Budget
Reference(s): 2023 IDP Section I1.G

Request:

In Sections I1.G.2 and I1.G.3 of its IDP, MP describes several grid modernization efforts including 1) Smart Sensors,
2) Faulted Circuit Indicators, 3) FLISR, and 4) LMR. For each technology, please provide:
a) Current deployment levels and percent of system coverage, targeted deployment levels and percent of
system coverage, and target date for final deployment,
b) Historical spending for the years 2018 through 2023,
c) Forecasted spending for the years 2024 through 2028 included in the 5-Year Investment Plan.

Response:

1) Smart Sensors —
a. 417 currently installed (approximately 55% of planned), 344 are planned for installation between
2024 and 2029; anticipate a small number of installations per year after 2029
b. The historical spending on Smart Sensors is $15,042 for 2018, $14,552 for 2019, $442,801 for
2020, $18,431 for 2021, and $228,176 for 2023.
c. The forecasted spending for Smart Sensors is $117,300 for each year 2025 through 2027, and
$110,400 for 2028. There is no forecasted spending for Smart Sensors in 2024.

2) Faulted Circuit Indicators —

To be completed by responder
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a. There are currently 289 FCI’s installed across the distribution system, 6 are currently being
evaluated for 2024 in coordination with planned FLISR applications. MP will continue to evaluate
these devices where applicable, including with reclosers in future FLISR applications.

b. There is no historical spending on FCI’s under Grid Modernization for the years 2018 through
2023.

c. There is no forecasted spending on FCI’s under Grid Modernization for the years 2024 through
2028.

3) FLISR—

a. There are currently 50 FLISR devices installed providing approximately 4% of system coverage, by

the end of 2029 there are plans to have 432 FLISR devices installed providing approximately 40%
of system coverage.

i. IntelliRupters with fiber communications — There are 50 currently installed, 280 are
planned for installation between 2024 and 2029. MP will continue to evaluate metrics
after 2029 and determine at what rate the IntelliRupter FLISR program will continue to
expand.

ii. Reclosers —There are no recloser FLISR schemes currently, 102 reclosers for FLISR
schemes are planned for installation between 2024 and 2029. MP will continue to
evaluate metrics after 2029 and determine at what rate the recloser FLISR program will
continue to expand.

iii. Auto-Transfer Schemes — There are currently many auto-transfer schemes, some
customer owned, which transfer a larger customer from one feeder to another, but do
not offer restoration to any portion of the faulted feeder. These schemes will be
evaluated and implemented as customer requests are received.

b. The historical spending for FLISR devices is $259,548 for 2019, $800,272 for 2020, $20,172 for
2021, $74,120 for 2022, and $2,791,194 for 2023.

To be completed by responder
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c. The forecasted spending for FLISR devices is $2,976,500 for 2024, $4,142,000 for 2025,
$4,130,000 for 2026, $3,876,500 for 2027, and $3,943,500 for 2028.

4) LMR-

a. The Land Mobile Radio (LMR) System used for push to talk voice communications is being
upgraded due to end of life/end of support hardware. The upgraded system will also support low
speed data radios for SCADA applications. The first response is in reference to the LMR system
upgrade.

i. The current deployment level of the LMR system upgrade is 43%. We are targeting 89%
completion by the end of 2024 and completing the project in 2025.

ii. The historical spending for the LMR system upgrade is $236 for 2021, $821,500 for 2022,
and $318,500 for 2023.

iii. The forecasted spend is $915,000 for 2024 and $25,000 for 2025.

b. Below is the response for LMR based SCADA radios for distribution communications.

i. The current deployment level of LMR based SCADA radios is 100%. We currently have 4
radios deployed as a pilot/proof of concept in the Duluth area. If the system meets
expectations, we plan to deploy additional radios to provide communications for the
planned 102 reclosers.

ii. The historical spending for the LMR based SCADA radios is $107,000 for 2021, $52,000 for
2022, and $15,000 for 2023.

iii. Up to $765,000 will be allocated for the 102 reclosers installed from 2024 through 2028.
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Request Number: 24

Topic: SolarSense Low-Income Solar Grant Program
Reference(s): 2023 IDP Section 11I.A.2

Request:

In Section 11l.A.2 of its IDP, MP indicates the Low-Income Solar Grant Program received annual grant funding of
$120,000 through 2024, but MP awarded only $128,616 towards projects in 2021 and 2022. Please provide the
awarded amount for 2023. In addition, please provide MP’s perspective on the underutilization of grant funds
relative to the available funding levels.

Response:

Five projects were approved for grants in 2023, totaling $103,837. Any funds not used in the program year will roll
forward and be added to the available budget in the following year.

Minnesota Power has found that strong community partnerships and a significant level of outreach is needed to
move projects funded through the Low-Income Solar Grant program forward. The Company was denied approval
of an education and outreach budget for promoting SolarSense programs in the Commission’s December 17, 2020
Order Approving Program Extension and Changes with Modifications in Docket No. E015/M-20-607. As a result,
outreach is limited to information provided at events, social media posts, and relationships with community
partners. As awareness grows, Minnesota Power is confident that demand for the program will increase.

To be completed by responder
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Request Number: 25

Topic: Strategic Undergrounding
Reference(s): 2023 IDP Section lll.A.4
Request:

In Section 11l.A.4 of its IDP, MP indicates its strategic undergrounding initiative began in 2020. Please provide the
following information regarding this initiative:
a) Annual costs since 2020,
b) Annual costs included in the IDP budget for the years 2024 through 2028,
c) Annual miles that would be converted based on the annual costs budgeted for the years 2024 through
2028.

Response:

a) The annual costs for our Strategic Undergrounding program since 2020 were $705,815 for 2020, $311,854
for 2021, $308,871 for 2022, and $4,187,070 for 2023.

b) The annual costs included in the IDP budget are $5,750,000 for the year 2024 and $6,000,000 for each of
the years 2025 through 2028.

c) The annual line miles converted will vary year to year depending on multiple factors of the individual
projects including location, cable size, voltage, system complexity, geology, and number of phases
installed. For planning purposes, we estimate $250K per three phase line mile, but have observed costs
over $750K per line mile in congested residential areas with many transformers, switchgear, meters, etc.

To be completed by responder
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Request Number: 26

Topic: Municipal Solar Plus Storage System
Reference(s): 2023 IDP Section lll.A.5

Request:

In Section 11I.A.5 of its IDP, MP discusses the Grand Rapids Public Utilities solar plus energy storage system. MP
indicates that the project was successful in meeting the goal of monthly peak demand reduction. Please quantify
the actual monthly peak demand reduction and battery utilization resulting from the project. Please describe how
this compared to expectations prior to the project, and how this informs MP’s planning for other solar plus
battery storage systems.

Response:

From September 2022 through February 2024, the Grand Rapids Public Utilities (GRPU) solar plus storage project,
on average, has reduced GRPU’s peak by 0.635 MWs per discharge event (63.5% battery effectiveness). The
battery has been discharged 93 times (4.22 times per month) during that span.

Prior to project implementation, an external study was conducted by Sedway Consulting to evaluate battery
effectiveness. The consultant’s analysis for GRPU’s combined solar plus battery project revealed the project could
anticipate an approximate 70% battery effectiveness (i.e. a 2.5MWh, 1 MW battery could achieve a 0.7MW of
monthly peak reduction on average). MP’s load forecasting team had reviewed the analysis and believed the 70%
level was generally achievable but felt after factoring in load and solar production forecast variance into the
equation, a 50%-60% battery effectiveness metric was considered more feasible for actual performance.

To be completed by responder

Response Date: 3/22/2024
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Evaluating the load forecasting study results, the actual performance of the battery has shown MP that the
system is above original expectations (but below the Sedway Consulting study projections), and MP is satisfied
with the results.

The GRPU solar plus storage project was designed to reduce a specific customer's monthly peak demand. The
sizing of the solar and storage facility was based on the load characteristics and solar generation profile for one
customer. When Minnesota Power performs planning analysis, many characteristics are considered, including the
total customer demand profile and the wind, solar, hydro, and dispatchable generation within our generation
portfolio.

For broader system planning, in Minnesota Power’s last IRP the company included solar and several energy
storage technologies when developing the preferred plan. This project informs Minnesota Power’s planning
department by demonstrating the feasibility of the technology, provides information regarding contracting
approaches, creates awareness of its operational limitations and integration needs, and helps the company better
evaluate the technology.
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Request Number: 27

Topic: Service Territory Population Growth
Reference(s): 2023 IDP Section 111.B

Request:

In Section 1I.B, p. 66, of its IDP, in the context of its non-wires alternatives analysis, MP notes that its service
territory is projected to continue to decline in population through 2053. Please describe how the projected
population decline impacts MP’s distribution system planning and investments beyond the context of non-wires
alternatives.

Response:

While the “Non-Wires Alternatives Case Studies from Leading U.S. Projects” report listed high load growth as a
contributor to the identification of the need for infrastructure upgrades and non-wires solutions, Minnesota
Power does not directly take population growth trends into account while planning distribution investments
outside of this context. The distribution system must be built and maintained for peak demand. The planning
department studies the distribution system evaluating historical peaks with some load growth (1% per year for 5
years). Investments in our distribution system are also not directly tied to population growth rates. Factors such
as reliability, compliance, regulatory and legislative requirements, capacity, and asset health are just a few of the
items considered for future investments into our system to maintain safe, reliable, and affordable energy.

To be completed by responder
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Request Number: 28

Topic: 3% by 2030 & Non-Wires Solutions
Reference(s): 2023 IDP Section 111.B

Request:

On p. 74 of its IDP, MP states that the 3% by 2030 Distributed Generation requirement was not included in its
forecast scenarios. Please describe how compliance with the 3% by 2030 requirements will inform and be
incorporated into MP’s future Non-Wires Solutions analysis.

Response:

On September 18, 2023, the Minnesota Public Utilities Commission opened Docket No. E002,E015,E017/CI-23-403
“In the Matter of the Implementation of the New Distributed Solar Energy Standard Pursuant to 2023
Amendments to Minnesota Statutes, Section 216B.1691”. Minnesota Power is actively working with stakeholders
through this docket and through the Company’s planning processes to develop a strategy for meeting the new
Distributed Solar Energy Standard. Once that process has been determined, Minnesota Power will work to
evaluate what impact it will have on future Non-Wires Solutions analyses.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
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Request Number: 29

Topic: DER Forecast Scenarios
Reference(s): 2023 IDP Section IV
Request:

In Section IV of its IDP, MP presents several forecast scenarios for future DER growth. Please explain how the
forecast scenarios correspond to the budgets presented in Sections II.E and IV.A.

Response:

Minnesota Power currently does not include assumptions from the medium and high DER forecast scenarios in its
5-year infrastructure budgets included in this filing. The Company will continue to evaluate how to best align
these functions in the future.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
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Request Number: 30

Topic: Battery Energy Storage Systems
Reference(s): 2023 IDP Section IV.B.5
Request:

In Section IV.B.5 of its IDP, MP discusses two potential battery energy storage system pilots. Please provide the
following information:
a) Forthe grid scale pilot at Boswell Energy Center, please provide an update on the status of the project,
including the timing and expected next steps.
b) For the Kerrick pilot, please provide an update on the timing of installation, MP’s total project costs, and
how costs are reflected in the IDP budget, if at all.

Response:

a) Minnesota Power submitted a grid scale energy storage pilot project, proposed at the Boswell Energy
Center, into the Department of Energy’s Long-Duration Energy Storage Demonstration Funding
Opportunity Announcement in March of 2023. The Office of Clean Energy Demonstrations at the
Department of Energy notified Minnesota Power in September of 2023 that our application had merit but
was not selected at this time. This funding opportunity would have provided significant funding toward
implementation and operation of this energy storage pilot project. Minnesota Power is currently
evaluating potential pathways forward for this pilot project.

b) Minnesota Power has been working to purchase property for the Kerrick battery storage pilot since June
2023. Just over $8k was spent on this project in 2023 within minimal charges, less than $1k, in 2024 so far.
Once the property is obtained, Minnesota Power will finalize design plans and request project proposals.
Upon bid award, the anticipated project in-service date will follow by approximately 18 months. At this
time, the anticipated project in-service date is December 2025. Planning level cost estimates for the

To be completed by responder

Response Date: 3/22/2024

Response by: Beau Pocquette - Supervising Engineer Distribution System Engineering
Email Address: bpocquette@mnpower.com

Phone Number: 218-355-2862
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Kerrick battery storage pilot are S3M for land acquisition, site preparation, and BESS installation. The
Kerrick battery storage pilot is included in the Grid Modernization budget in the IDP.

To be completed by responder

Response Date: 3/22/2024

Response by: Beau Pocquette - Supervising Engineer Distribution System Engineering
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Request Number: 31

Topic: Distribution Forecasting
Reference(s): 2023 IDP Section IV.C
Request:

In Section IV.C of its IDP, MP discusses its base case, Medium DER, and High DER forecast scenarios. Please
provide MP’s forecast files used to generate each of the scenarios.

Where applicable, for any and all parts above, please provide the requested data in a Microsoft Excel executable
format with all links and formulae intact. If any of these links target an outside file, please provide all such
additional files.

Response:

The files used to generate Minnesota Power’s DER scenario forecasts are included as DOC IR 002.25.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 32

Topic: Distribution Forecasting
Reference(s): 2023 IDP Section IV.C
Request:

In Section IV.C of its IDP, MP discusses its base case, Medium DER, and High DER forecast scenarios. Please
describe:
a) How MP has incorporated the impacts of the Inflation Reduction Act (IRA) into its planning assumptions, if
at all, and for which forecast scenarios,
b) Which specific aspects of the IRA have been incorporated into the forecast,
c) How the incorporated aspects of the IRA have impacted the forecast results,
d) How MP plans to incorporate the impacts of the IRA in future forecasts.

Response:

a) Minnesota Power did not include any assumptions related to the IRA in its forecast scenarios.

b) N/A

c) N/A

d) The Company is monitoring anticipated impacts from the IRA closely and plans to include the effects
based on the economic outlook in the upcoming 2024 AFR to be filed on July 1, 2024. How these impacts
will be reflected is still being determined.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 33

Topic: EV Forecast
Reference(s): 2023 IDP Section IV.C.2
Request:

In Section IV.C.2 of its IDP, MP provides an estimate of the annualized energy consumption and peak demand
from light-duty EVs. Please provide MP’s working files used to calculate the annual energy consumption and peak
demand at current and forecasted levels, and please explain the assumptions relied upon to perform the
calculations.

Where applicable, for any and all parts above, please provide the requested data in a Microsoft Excel executable
format with all links and formulae intact. If any of these links target an outside file, please provide all such
additional files.

Response:

The annualized energy consumption from light-duty EVs referenced in Minnesota Power’s IDP was determined by
applying 500 EV registrations in MP’s service territory® by 2.5 MWh?. The peak demand impact was determined by
calculating the amount of new load on Minnesota Power’s system due to EV adoption across all vehicle weight
classes. This new load was then used to derive a summer and winter usage impact by adjusting the annual new

LEV registrations were provided by the Minnesota Public Utilities Commission (January 2023 Corrected).
https://mn.gov/puc/activities/economic-analysis/electric-vehicles/

2 “General Motors estimates the annual energy use of the Chevy Volt is about 2,520 kilowatt-hours”
https://www.energy.gov/eere/electricvehicles/charging-home

To be completed by responder

Response Date: 3/22/2024

Response by: Cory Erickson — Customer Insights and Forecasting Analyst
Email Address: cmerickson@mnpower.com

Phone Number: 218-355-3014
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load by the seasonal usage percentages from July and December for summer and winter respectively. Lastly,
those seasonal usage values were adjusted by the coincidence factors for July and December to calculate the total
peak impacts for summer and winter.

Minnesota Power’s working files are included in the attachments DOC IR 002.18 and DOC IR 002.19.

To be completed by responder

Response Date: 3/22/2024
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Request Number: 34

Topic: Medium- and Heavy-Duty EVs
Reference(s): 2023 IDP Section IV.C.2
Request:

In Section IV.C.2 of its IDP, MP states that “fleet vehicles and commercial charging are not addressed in AFR 2023
and therefore are not included in Minnesota Power’s Base case scenario. The Medium and High DER cases both
include assumptions for medium- and heavy-duty EV adoption.” Please explain:
a) How MP developed its estimates for the number of medium- and heavy-duty EVs in the Medium and High
DER scenarios,
b) MP’s methodology to develop forecasts for peak demand and energy consumption for medium- and
heavy-duty EVs in the Medium and High DER scenarios.

Response:

a) To identify the number of medium- and heavy-duty vehicles, Minnesota Power first found the ratio of
total medium- and heavy-duty vehicle registrations compared to light-duty vehicle registrations in
Minnesota. Those ratios were then used to identify the number of medium- and heavy-duty vehicles in St.
Louis County based of the number of St. Louis County light-duty vehicle registrations. The same EV
penetration rate for light-duty EVs was then applied to total medium- and heavy-duty vehicles to arrive at
the medium- and heavy-duty EV count. As more information is available about medium- and heavy-duty
electric vehicle adoption, Minnesota Power will update its methodology for more accurate forecasts.

To be completed by responder

Response Date: 3/22/2024

Response by: Cory Erickson — Customer Insights and Forecasting Analyst
Email Address: cmerickson@mnpower.com

Phone Number: 218-355-3014
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b) For energy consumption, Minnesota Power first found the average number of miles driven for medium-
and heavy-duty vehicles in a year.! Next, the average kWh per mile that a vehicle in its respective weight
class would use was identified.? The Company was then able to arrive at the total MWh/Year/EV
assumptions for both medium- and heavy-duty vehicles and applied that usage assumption to the amount
of forecasted EVs in MP’s service territory for total energy consumption.

For the peak forecast, Minnesota Power aggregated the amount of new EVs each year across all weight
classes (light-, medium-, and heavy-duty) and applied the light-duty EV peak impact assumptions to the
total new load on the system due to EV adoption.

! Average Annual Vehicle Miles Traveled by Major Vehicle Category — Alternative Fuels Data Center
https://afdc.energy.gov/data/10309

2 The Medium- and Heavy-Duty Electric Vehicle Market: Plugging into the Future Part | — Great Plains Institute
https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

To be completed by responder
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mailto:Utility.Discovery@state.mn.us
mailto:cmerickson@mnpower.com
https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

Docket No. E015/M-23-258
DOC-DER Attachment B
Page 48 of 58

m COMMERCE
© DEPARTMENT
Minnesota Department of Commerce

85 7th Place East | Suite 280 | St. Paul, MN 55101
Information Request

Docket Number: E017/M-23-258 CINonpublic XPublic
Requested From: Jess McCullough, Public Policy Advisor II, MP Date of Request: 3/12/2024
Type of Inquiry: General Response Due: 3/22/2024

SEND RESPONSE VIA EMAIL TO: Utility.Discovery@state.mn.us as well as the assigned analyst(s).
Assigned Analyst(s): Daniel Tikk, Ari Zwick

Email Address(es): daniel.tikk@state.mn.us, ari.zwick@state.mn.us

Phone Number(s): 651-539-1058, 651-539-1675

ADDITIONAL INSTRUCTIONS:

Each response must be submitted as a text searchable PDF, unless otherwise directed. Please include the docket
number, request number, and respondent name and title on the answers. If your response contains Trade Secret data,
please include a public copy.

Request Number: 35

Topic: Medium- and Heavy-Duty EVs
Reference(s): 2023 IDP Section IV.C.2
Request:

In Section IV.C.2 of its IDP, MP states “the Medium DER case forecast for medium- and heavy-duty vehicles
matches the Base case light-duty penetration rate forecast. The High DER forecast for medium- and heavy-duty
vehicles matches the High DER case light duty penetration rate forecast.” Please explain MP’s rationale for
utilizing the High DER light duty penetration rate forecast for developing the High DER medium- and heavy-duty
vehicle forecasts.

Response:

Medium- and heavy-duty electric vehicle adoption in Minnesota Power’s service territory is currently very low and
there is limited information available related to trends and expectations. Minnesota Power assumed a slower
adoption rate in the Medium DER case forecast and a more aggressive adoption rate in the High DER case
forecast. Minnesota Power will continue to monitor medium- and heavy-duty EV adoption and will update its
forecast assumptions when more information is known.

To be completed by responder

Response Date: 3/22/2024
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Request Number: 36

Topic: Public Charging Demand
Reference(s): 2023 IDP Section IV.C.3
Request:

In Section 1V.C.3 of its IDP, MP forecasts that its 16 DCFC public charging stations will add 0.04 MW to peak
demand in 2024 and 0.43 MW in 2035. Please explain how MP currently forecasts the energy consumption and
peak demand impacts for all other EV public charging on its system or how MP plans to incorporate these stations
into its future forecasting.

Response:

Minnesota Power currently forecasts energy consumption for the existing 12 DCFC stations by applying the same
EV growth rate to actual energy consumption for each charger to 2022 actual energy consumption. For peak
demand impacts, the same coincidence factor from the residential EV peak assumptions is applied to the daily
energy consumption from the 12 existing DCFCs to model the forecasted peak impact.

To be completed by responder

Response Date: 3/22/2024

Response by: Cory Erickson — Customer Insights and Forecasting Analyst
Email Address: cmerickson@mnpower.com

Phone Number: 218-355-3014
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Request Number: 37

Topic: High DER Feeders/Substations
Reference(s): 2023 IDP Section IV.C.6
Request:

On p. 91 of its IDP, MP identifies five feeders or substations which have high DER penetration relative to load.
Please describe:

a) Whether MP has had to make any upgrades to its distribution system to accommodate the existing levels
of DER, and if so, the associated costs,

b) Whether any of the feeders or substations identified are currently at maximum hosting capacity, and if so,
what upgrades may be needed to expand DER access at these locations and the estimated cost of these
upgrades,

c¢) What methodology MP uses to determine the maximum hosting capacity of a feeder or substation.

Response:

a) Minnesota Power reviewed the DER projects associated with the five feeders or substations and no
upgrades were needed to accommodate the high DER penetration relative to the load.

b) Minnesota Power has only studied the feeders and substations identified in the IDP in relation to its
current DER penetration amount. MP is not currently tracking maximum hosting capacity in the
interconnect studies. The interconnect process studies the system impacts at the request DER capacity
provided by the interconnector.

c¢) Minnesota Power does not currently determine the maximum hosting capacity for a feeder or substation
but evaluates each project submitted through a DER interconnection study.

To be completed by responder

Response Date: 3/22/2024

Response by: Eric Clement — Manager T&D Grid Modernization
Email Address: eclement@mnpower.com

Phone Number: 218-471-4009
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Request Number: 38

Topic: Impact of Increased DER Adoption on Planning Processes and Tools
Reference(s): 2023 IDP Section IV.C.5

Request:

In Section IV.C.5 of its IDP, MP discusses the potential impacts of increased DER adoption on MP’s management of
distributed generation interconnections, including additional administrative and technical work. Please explain
whether any of the potential cost impacts of managing additional interconnections are included in the IDP budget
and, if so, the amounts, including the extent to which costs are offset by application fees, and the timing.

Response:

Minnesota Power is not yet experiencing significant impacts from DG on its distribution system as described in
Section IV.C.5 of the IDP but anticipates that as adoption increases, those impacts will become more prevalent.
The Company is implementing an online application portal to streamline the interconnection process, but costs
related to that project are not included in the distribution budgets reflected in this IDP. More complex modeling
tools and expertise that may be needed to manage increasing levels of DG adoption will be included in future IDPs
as the timing and scale of those investments are known.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 39

Topic: Multifamily Dwellings & EVs
Reference(s): 2023 IDP, Appendix E, Section I1.2B
Request:

In Section 111.2B of its TEP, MP states it is “currently assessing opportunities to better serve multifamily residents
and expects to submit a proposal to facilitate EV charging in multiple-dwelling units by the fourth quarter of
2024.” Please provide additional details regarding MP’s potential proposal, including how it would facilitate EV
charging for multifamily residents and the alternatives under consideration.

Response:

Minnesota Power is currently evaluating approaches to supporting EV charging in multifamily dwellings. There are
several options ranging from rebates, make ready programs, services, and potential rates that could be
considered. The company will engage with stakeholders to gather feedback on what support would be impactful.
The Company does not have additional details of how a multifamily EV program would be facilitated at this time.
As stated in the TEP, Minnesota Power will submit a detailed proposal by the fourth quarter of 2024.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manage Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 40

Topic: Transportation Electrification Initiatives Historical Spending
Reference(s): 2023 IDP, Appendix E, Section I11.10

Request:

In Table 2 of Section I11.10 of its TEP, MP provides historical spending for the past five years on all transportation
electrification initiatives. Please provide the following:

a) Annual amounts for the historical spending,

b) Identify labor costs separately from rebates, and

c) Identify the amounts for specific rebate programs.

Response:

a)

2019 2020 2021 2022 2023!

EV Spending $107,460 $52,713 $160,749 $117,764 $96,213

1The figures included in the table for 2023 represent a partial year based on the filing date.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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b) Labor and overheads represent $305,443 of the total historical EV spending included in the TEP. A
detailed breakdown is provided below:

2019 2020 2021 2022 20231
Labor &
Overheads $9,563 $41,810 $81,632 $93,079 $79,360
Program
Expenses? $97,897 $10,904 $79,117 $24,685 $16,853
Total $107,460 $52,713 $160,749 $117,764 $96,213

1The figures included in the table for 2023 represent a partial year based on the filing date.
2Program expenses include all non-labor expenses (rebates, expenses, materials, etc.)

c) Minnesota Power offered two EV rebates during the reporting period including up to $500 for level 2
smart chargers and up to $500 for the installation of a second service. Below is the spending per rebate:

2022 2023*
L2 Smart Charger $4,500 57,988
Second Service $4,500 $4,000

*The figures included in 2023 represent a partial year and include only data that was available at the time of filing.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 41

Topic: Transportation Electrification Initiatives Future Spending
Reference(s): 2023 IDP, Appendix E, Section IIl.11

Request:

In Section 111.11 of its TEP, MP provides a table of future spending for next five years on all transportation
electrification initiatives. Please provide the following:

a) Annual amounts for each of the budget categories,

b) Identify capital and O&M costs by each initiative,

c) Identify labor costs separately from rebates,

d) Identify the amounts for specific rebate programs.

Response:
a)

Budget 2024 2025 2026 2027 2028
Category
Capital $2,602,161
o&m? $109,968 $109,968 $109,968 $109,968 $109,968
Rebates $53,042 $53,042 $53,042 $53,042 $53,042
Education & $55,000 $55,000 $55,000 $55,000 $55,000
Outreach
Labor $218,400 $224,952 $231,701 $238,652 $245,811
Total $3,038,571 $442,962 $449,711 $456,662 $463,821

1Anticipated O&M expenses for the DCFC project were evenly distributed over 5 years for purposes of this table.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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b) All capital and O&M expenses included in the referenced table are related to Minnesota Power’s DCFC
project as approved in Docket No. E015/M-21-257.

c) See above table.

d) Minnesota Power included budget assumptions for two rebate programs including up to $500 for a level 2
smart charger and up to $500 for the installation of a second service. See above table for total assumed
rebate budget.

To be completed by responder

Response Date: 3/22/2024

Response by: Katie Frye — Manager Customer Programs & Services
Email Address: kfrye@mnpower.com

Phone Number: 218-355-3236
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Request Number: 45

Topic: BCA Decisions

Reference(s): 2023 IDP, Appendix F, Table 6
Request:

In Table 6 of its BCA Framework Report, Black & Veatch presents multiple technologies with positive and negative
NPVs. Please explain which of these technologies MP intends to deploy at each location, and if MP has decided
not to pursue a technology deployment with a positive NPV, please explain why this choice was made.

Response:

For the four non-wire alternatives projects listed in Table 6, the Kerrick and Askov Battery Energy Storage System
(BESS) was the only project with a positive net benefit NPV. The BESS project provided positive NPV as both an
Integrated Volt-Var Control (IVVC) program and a circuit backup program. From the results of the Non-Wire
Alternatives study and the BCA report, Minnesota Power is moving forward with a BESS pilot project. More
information on this pilot project can be found in Section I1V.B.5 of the IDP.

For the Wrenshall and Thompson project in Table 6, Minnesota Power also looked at adding a BESS to provide a
redundant source for the town of Wrenshall as well as potentially optimize solar garden operations. Minnesota
Power would also install automated FLISR equipment as part of the BESS installation to isolate any faults and
serve the load from the BESS while the area is not served from the Wrenshall substation. Even though this project
would have provided a positive NPV for the IVVC program and FLISR program, it would have had a greater
negative NPV as part of the circuit backup program. This resulted in the overall project having a negative net
benefit NPV. Currently MP is not pursuing any projects from the Non-Wire Alternatives study for the Wrenshall
area.

To be completed by responder

Response Date: 3/22/2024

Response by: Nicholas Boldt — Engineer Senior
Email Address: nboldt@mnpower.com

Phone Number: 218-355-2822
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For the two Silver Bay projects in Table 6, Minnesota Power also looked at adding a BESS to provide a redundant
source for the town of Silver Bay. Even though the BESS would have provided a positive NPV as part of a IVVC
program it had a greater negative NPV as part of the circuit backup program. This resulted in the overall project
having a negative net benefit NPV. Currently MP is not pursuing any projects from the Non-Wire Alternatives
study for the Silver Bay area.

To be completed by responder

Response Date: 3/22/2024

Response by: Nicholas Boldt — Engineer Senior
Email Address: nboldt@mnpower.com

Phone Number: 218-355-2822
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						MWh		%		MWh		%

				Industrial		6,045,708		73%		1,007,533,000		26%

				Commercial		1,181,683		14%		1,373,031,000		35%

				Residential		1,053,657		13%		1,521,886,000		39%

				Other		52,688		1%		6,602,000		0.2%

				Total		8,333,736		100%		3,909,052,000		100.0%
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Source: US Energy Information Administration (2022 EIA Form 861 Data)
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		Historical Distribution System Spending by Category

		IDP p. 21

		Planned Distribution Capital Investments by Categroy		2018		2019		2020		2021		2022

		A - Age Related & Asset Renewal		$10.20		$11.40		$10.50		$14.10		$26.50

		B - Capacity		$0.30		$0.10		$0.80		$0.40		$0.10

		C - Reliability & Power Quality		$3.70		$4.30		$6.10		$3.60		$3.50

		D - New Customer / New Revenue		$4.20		$3.30		$3.50		$5.10		$10.90

		E - Grid Modernization & Pilot Projects		$0.20		$0.20		$0.80		$1.00		$0.50

		F - Government Requirements		$1.90		$2.20		$2.10		$1.50		$2.40

		G - Metering		$7.10		$6.30		$12.50		$4.70		$2.90

		H - Other		$0.20		$0.20		$3.50		$2.60		$4.00

		Grand Total		$27.90		$28.00		$39.80		$33.00		$50.80
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INC Chart

				Pivot from DER file

				Row Labels		Incentive Program		# of Installs		Total kW

				2015		MiM		7		79.66

				2015		SolarSense		8		85.47

				2015		NO REBATES		7		49.95								Total Installs

				2015 Total				22		215.08						Year		Incentivized		No Incentive		Total

				2016		MiM		4		30.46						2015		15		7		22

				2016		SolarSense		22		163.73						2016		26		10		36

				2016		NO REBATES		10		1193.38						2017		32		8		40

				2016 Total				36		1387.57						2018		48		7		55

				2017		MiM		6		109						2019		99		14		113

				2017		SolarSense		24		284.6						2020		72		20		92

				2017		SolarSense Low Income		1		14.4						2021		59		64		123

				2017		SolarSense R&D		1		4						2022		33		153		186

				2017		NO REBATES		8		1543.8						2023*		33		161		194

				2017 Total				40		1955.8								384		283		667

				2018		MiM		3		12.34

				2018		SolarSense		45		496.25

				2018		NO REBATES		7		768.2

				2018 Total				55		1276.79

				2019		SolarSense		99		1025.82

				2019		NO REBATES		14		1674.88

				2019 Total				113		2700.7

				2020		SolarSense		72		715.46

				2020		 NO REBATES		20		271.11

				2020 Total				92		986.57

				2021		SolarSense		59		543.03

				2021		NO REBATES		64		690.7

				2021 Total				123		1233.73

				2022		Low Income		4		28.57

				2022		SolarSense		29		218.46

				2022		NO REBATES		153		8721.99

				2022 Total				186		8969.02

				Grand Total				667		18725.26
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dg Installations 

incentivized vs no incentive



Incentivized	

2015	2016	2017	2018	2019	2020	2021	2022	2023*	15	26	32	48	99	72	59	33	33	No Incentive	

2015	2016	2017	2018	2019	2020	2021	2022	2023*	7	10	8	7	14	20	64	153	161	







2015	2016	2017	2018	2019	2020	2021	2022	2023*	22	36	40	55	113	92	123	186	194	





*Estimate of projects in queue to be completed




Sheet1

		Five Year Future Investments by Category

		p.37

		5-year Historical Spending (per Category) updated 9/12/23

		IDP Category				2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		A - Age-Related Replacements and Asset Renewal		A		10.226		11.421		10.439		13.975		26.478		25.478		18.264		37.268		40.748		38.158		51.713		72.227		61.113		36.508		37.363		27.863

		B - System Expansion or Upgrades for Capacity		B		0.267		0.124		0.805		0.565		0.114		0.699		3.85		2.6		1.6		7.9		7		6		5.5		5.5		5.2		5

		C - System Expansion or Upgrades for Reliability and Power Quality		C		3.717		4.289		6.168		3.579		3.462		8.45		8.35		11.5		11.8		9.9		7.7		7.1		7.05		1.85		1.55		1.55

		D - New Customer Projects and New Revenue		D		4.242		3.322		3.484		5.079		10.883		13.163		14		22		14		14		14		14		14		8		8		8

		E - Grid Modernization and Pilot Projects		E		0.152		0.237		0.815		0.999		0.504		3.5		4		5.5		4.5		4.5		4.5		4		2		2		2		2

		F - Projects Related to local (or other) government requirements		F		1.938		2.201		2.12		1.515		2.444		2		2		2.2		2.2		2.2		2.5		2.2		2.2		2.2		2.2		2.2

		G - Metering		G		7.107		6.255		12.523		4.653		2.912		2.295		2.4		5.5		4.6		4.9		3.9		4.1		4.1		4.35		4.35		4.35

		H - Other		H		0.207		0.151		3.48		2.618		3.993		0.425		0.375		0.9		0.9		0.4		0.4		0.4		0.4		0.4		0.4		0.4

						27.856		28		39.834		32.983		50.79		56.01		53.239		87.468		80.348		81.958		91.713		110.027		96.363		60.808		61.063		51.363
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3.A.29 (Historical Spending)

		5-year Historical Spending (per Category) updated 9/12/23

		IDP Category				2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		A - Age-Related Replacements and Asset Renewal		A		13.127		14.636		10.226		11.421		10.439		13.975		26.478		25.478		18.264		37.268		40.748		38.158		51.713		72.227		61.113		36.508		37.363		27.863

		B - System Expansion or Upgrades for Capacity		B		2.045		0.248		0.267		0.124		0.805		0.565		0.114		0.699		3.850		2.600		1.600		7.900		7.000		6.000		5.500		5.500		5.200		5.000

		C - System Expansion or Upgrades for Reliability and Power Quality		C		6.260		5.842		3.717		4.289		6.168		3.579		3.462		8.450		8.350		11.500		11.800		9.900		7.700		7.100		7.050		1.850		1.550		1.550

		D - New Customer Projects and New Revenue		D		3.469		4.333		4.242		3.322		3.484		5.079		10.883		13.163		14.000		22.000		14.000		14.000		14.000		14.000		14.000		8.000		8.000		8.000

		E - Grid Modernization and Pilot Projects		E		0.010		0.005		0.152		0.237		0.815		0.999		0.504		3.500		4.000		5.500		4.500		4.500		4.500		4.000		2.000		2.000		2.000		2.000

		F - Projects Related to local (or other) government requirements		F		3.023		2.185		1.938		2.201		2.120		1.515		2.444		2.000		2.000		2.200		2.200		2.200		2.500		2.200		2.200		2.200		2.200		2.200

		G - Metering		G		4.404		6.327		7.107		6.255		12.523		4.653		2.912		2.295		2.400		5.500		4.600		4.900		3.900		4.100		4.100		4.350		4.350		4.350

		H - Other		H		3.323		1.167		0.207		0.151		3.480		2.618		3.993		0.425		0.375		0.900		0.900		0.400		0.400		0.400		0.400		0.400		0.400		0.400

						35.661		34.743		27.856		28.000		39.834		32.983		50.790		56.010		53.239		87.468		80.348		81.958		91.713		110.027		96.363		60.808		61.063		51.363
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A	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	10.226000000000001	11.420999999999999	10.439	13.975	26.478000000000002	25.478000000000002	18.263999999999999	37.267499999999998	40.747500000000002	38.157499999999999	51.712500000000006	72.227000000000004	61.112499999999997	36.5075	37.362499999999997	27.862499999999997	B	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.26700000000000002	0.124	0.80500000000000005	0.56499999999999995	0.114	0.69899999999999995	3.85	2.6	1.6	7.9	7	6	5.5	5.5	5.2	5	C	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	3.7170000000000001	4.2889999999999997	6.1680000000000001	3.5790000000000002	3.4620000000000002	8.4499999999999993	8.35	11.5	11.8	9.9	7.7	7.1	7.05	1.85	1.55	1.55	D	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	4.242	3.3220000000000001	3.484	5.0789999999999997	10.882999999999999	13.163	14	22	14	14	14	14	14	8	8	8	E	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.152	0.23699999999999999	0.81499999999999995	0.999	0.504	3.4996999999999998	4	5.5	4.5	4.5	4.5	4	2	2	2	2	F	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	1.9379999999999999	2.2010000000000001	2.12	1.5149999999999999	2.444	2	2	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.5	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	G	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	7.1070000000000002	6.2549999999999999	12.523	4.6529999999999996	2.9119999999999999	2.2949999999999999	2.4	5.5	4.5999999999999996	4.9000000000000004	3.9	4.0999999999999996	4.0999999999999996	4.3499999999999996	4.3499999999999996	4.3499999999999996	H	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.20699999999999999	0.151	3.48	2.6179999999999999	3.9929999999999999	0.42499999999999999	0.375	0.9	0.9	0.4	0.4	0.4	0.4	0.4	0.4	0.4	$ in Millions

Historical vs Future Spending



A	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	10.226000000000001	11.420999999999999	10.439	13.975	26.478000000000002	25.478000000000002	18.263999999999999	37.267499999999998	40.747500000000002	38.157499999999999	51.712500000000006	72.227000000000004	61.112499999999997	36.5075	37.362499999999997	27.862499999999997	B	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.26700000000000002	0.124	0.80500000000000005	0.56499999999999995	0.114	0.69899999999999995	3.85	2.6	1.6	7.9	7	6	5.5	5.5	5.2	5	C	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	3.7170000000000001	4.2889999999999997	6.1680000000000001	3.5790000000000002	3.4620000000000002	8.4499999999999993	8.35	11.5	11.8	9.9	7.7	7.1	7.05	1.85	1.55	1.55	D	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	4.242	3.3220000000000001	3.484	5.0789999999999997	10.882999999999999	13.163	14	22	14	14	14	14	14	8	8	8	E	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.152	0.23699999999999999	0.81499999999999995	0.999	0.504	3.4996999999999998	4	5.5	4.5	4.5	4.5	4	2	2	2	2	F	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	1.9379999999999999	2.2010000000000001	2.12	1.5149999999999999	2.444	2	2	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.5	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	2.2000000000000002	G	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	7.1070000000000002	6.2549999999999999	12.523	4.6529999999999996	2.9119999999999999	2.2949999999999999	2.4	5.5	4.5999999999999996	4.9000000000000004	3.9	4.0999999999999996	4.0999999999999996	4.3499999999999996	4.3499999999999996	4.3499999999999996	H	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	0.20699999999999999	0.151	3.48	2.6179999999999999	3.9929999999999999	0.42499999999999999	0.375	0.9	0.9	0.4	0.4	0.4	0.4	0.4	0.4	0.4	










Figure 15

		AFR 2023				0%		Installs by year

Author: Author:
AFR 2023:

AVG Growth rate from EIA Solar Photovoltic Forecast

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=30-AEO2023&region=0-0&cases=ref2023&start=2021&end=2031&f=A&linechart=~ref2023-d020623a.86-30-AEO2023&map=&ctype=linechart&sourcekey=0								Kw Installed

Author: Author:
AFR 2023:

Installs by year * Avg Install (kW)								Cumulative KW Intalled

Author: Author:
AFR 2023:

Cumulative sum of all kW installed up to x year								Avg Install (Kw)

Author: Author:
AFR 2023:

MP's 6 year historical average of actual installs										Cumulative KW Installed														Summer Peak Impact (MW)										T^2		TimeTrend		Intercept								Hourly Capacity Factor by Month																										Month		Peak Hour		Coincidence Factor		Usage Seasonal %

						Incentive		Total		Res		Com				Total		Res		Com				Total		Res		Com				Total		Res		Com						Base		% GR		Medium		% GR		High		% GR				Base		Medium		High				0.00		0.29		(1,180.83)		1187120.01867802		Res				Hour		1		2		3		4		5		6		7		8		9		10		11		12				1		18		0%		5.4%

		2000		4,000,000		- 0																																																										0.00		0.13		(506.42)		509552.420335358		Com				24		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2		19		0%		7.3%

		2001		4,004,001		- 0																																																																						1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				3		11		46%		8.3%

		2002		4,008,004		- 0																																																												Capacity Factor		11%								2		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4		11		57%		10.0%

		2003		4,012,009		- 0		3		- 0		3				18		- 0		18												6		- 0		6																																								3		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5		12		55%		9.4%

		2004		4,016,016		- 0		12		11		1				26		23		3												2		2		3																																								4		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6		15		48%		10.1%

		2005		4,020,025		- 0		7		6		1				14		11		3												2		2		3																																								5		- 0		- 0		- 0		- 0		1.568		8.626		2.790		- 0		- 0		- 0		- 0		- 0				7		15		56%		11.2%

		2006		4,024,036		- 0		8		6		2				32		20		12												4		3		6																																								6		- 0		- 0		1.376		16.929		38.790		46.364		39.442		22.202		0.905		- 0		- 0		- 0				8		15		56%		11.0%

		2007		4,028,049		20,000		6		5		1				23		18		5												4		4		5																																								7		0.384		76.949		70.522		102.779		120.557		127.107		120.022		102.216		73.085		21.755		58.379		0.461				9		17		23%		9.6%

		2008		4,032,064		49,280		7		5		2				21		18		3												3		4		2																																								8		143.893		212.412		188.725		244.192		234.964		252.762		258.686		249.611		218.803		128.956		187.388		168.136				10		19		0%		6.4%

		2009		4,036,081		37,840		11		5		6				45		14		31												4		3		5																																								9		251.627		306.734		303.257		372.870		339.330		369.514		395.613		392.179		358.672		247.591		284.463		268.535				11		18		0%		5.8%

		2010		4,040,100		26,820		14		7		7				65		22		44												5		3		6																																								10		308.793		377.580		393.138		476.766		430.272		461.348		507.731		515.463		471.869		336.610		345.426		317.884				12		18		0%		5.5%

		2011		4,044,121		29,382		6		5		1				32		22		10												5		4		10																																								11		329.507		432.814		447.303		555.356		492.438		529.275		592.135		594.265		552.841		393.407		393.413		360.898

		2012		4,048,144		299,847		18		15		3				119		94		25												7		6		8																																								12		360.339		472.820		476.958		592.119		533.280		548.243		629.405		633.649		590.934		423.958		415.380		401.062

		2013		4,052,169		236,373		15		11		4				131		59		72												9		5		18																																								13		365.671		460.097		494.229		585.496		535.737		553.747		631.258		635.756		579.317		419.642		399.274		419.340

		2014		4,056,196		148,000		21		16		5				222		144		78												11		9		16																																								14		361.767		432.517		480.494		548.673		511.995		528.052		602.235		600.293		535.806		379.227		354.402		388.789

		2015		4,060,225		156,000		21		17		4				210		138		72												10		8		18																																								15		295.852		366.465		432.440		482.222		447.796		467.935		540.446		540.882		473.117		321.471		242.772		268.049

		2016		4,064,256		138,000		32		23		9				333		183		150												10		8		17																																								16		151.413		246.496		345.289		381.085		349.232		380.270		439.803		428.652		364.590		231.057		75.284		18.899

		2017		4,068,289		275,492		37		29		8				476		284		192												13		10		24																																								17		- 0		60.541		216.828		250.354		235.586		269.585		313.317		292.601		223.505		115.087		12.940		- 0

		2018		4,072,324		481,484		50		45		5				512		388		124												10		9		25																																								18		- 0		- 0		79.377		114.121		116.140		150.583		171.928		142.249		79.411		10.064		- 0		- 0

		2019		4,076,361		1,031,588		110		95		15				1,161		855		305												11		9		21																																								19		- 0		- 0		7.154		34.117		43.615		62.972		65.378		43.550		5.731		- 0		- 0		- 0

		2020		4,080,400		921,728		89		76		13				936		710		226												11		9		21																																								20		- 0		- 0		- 0		- 0		5.612		17.756		16.682		2.200		- 0		- 0		- 0		- 0

		2021		4,084,441		407,156		122		113		9				1,191		1,027		164												11		9		21																																								21		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2022		4,088,484		175,349		180		172		8				1,604		1,519		85				1,604		1,519		85				11		9		21						7,170				7,170				7,170						4.0		4.0		4.0																22		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2023		4,092,529		207,675				177		8				1,757		1,591		167				3,362		3,110		252				11		9		21						8,927		25%		9,106		27%		9,286		30%				5.0		5.1		5.2																23		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2024		4,096,576		207,675				183		9				1,813		1,641		172				5,175		4,750		424				11		9		21						10,740		20%		11,183		23%		11,636		25%				6.0		6.2		6.5

		2025		4,100,625		207,675				189		9				1,870		1,693		178				7,045		6,443		602				11		9		21						12,610		17%		13,410		20%		14,244		22%				7.0		7.5		7.9

		2026		4,104,676		207,675				195		9				1,929		1,746		183				8,974		8,189		785				11		9		21						14,540		15%		15,797		18%		17,135		20%				8.1		8.8		9.5

		2027		4,108,729		207,675				201		9				1,990		1,801		189				10,964		9,990		974				11		9		21						16,530		14%		18,355		16%		20,337		19%				9.2		10.2		11.3

		2028		4,112,784		207,675				207		10				2,053		1,858		195				13,017		11,849		1,169				11		9		21						18,583		12%		21,093		15%		23,880		17%				10.3		11.7		13.3

		2029		4,116,841		207,675				214		10				2,118		1,917		201				15,135		13,765		1,370				11		9		21						20,701		11%		24,025		14%		27,796		16%				11.5		13.4		15.5

		2030		4,120,900		207,675				221		10				2,185		1,977		207				17,320		15,743		1,577				11		9		21						22,886		11%		27,161		13%		32,120		16%				12.7		15.1		17.9

		2031		4,124,961		207,675				228		11				2,254		2,040		214				19,574		17,783		1,791				11		9		21						25,140		10%		30,515		12%		36,889		15%				14.0		17.0		20.5

		2032		4,129,024		207,675				235		11				2,325		2,104		221				21,899		19,887		2,012				11		9		21						27,465		9%		34,101		12%		42,145		14%				15.3		19.0		23.4

		2033		4,133,089		207,675				242		11				2,399		2,171		228				24,298		22,058		2,240				11		9		21						29,864		9%		37,931		11%		47,933		14%				16.6		21.1		26.6

		2034		4,137,156		207,675				250		12				2,474		2,239		235				26,773		24,297		2,475				11		9		21						32,338		8%		42,022		11%		54,301		13%				18.0		23.4		30.2

		2035		4,141,225		207,675				258		12				2,553		2,310		242				29,325		26,608		2,717				11		9		21						34,891		8%		46,390		10%		61,303		13%				19.4		25.8		34.1

		2036		4,145,296		207,675				266		12				2,633		2,383		250				31,958		28,991		2,967				11		9		21						37,524		8%		51,051		10%		68,994		13%				20.9		28.4		38.4

		2037		4,149,369		207,675				274		13				2,716		2,458		258				34,675		31,449		3,225				11		9		21						40,240		7%		56,023		10%		77,439		12%				22.4		31.1		43.0

		2038		4,153,444		207,675				283		13				2,802		2,536		266				37,477		33,986		3,492				11		9		21						43,043		7%		61,325		9%		86,703		12%				23.9		34.1		48.2



																																										avg		12%				14%				17%

																																										avg 2025-2034		13%				14%				16%

																																										CAGR		12.9%				15.4%				17.9%

																																										Pct Growth Adder =				2.50%				5%



																																																2.5%				5.0%























DOC IR 002.08 Attach


Distributed Solar Generation (MWh)



Base	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	7169.8399999999992	8927.2401816433539	10740.165586141795	12610.370538096689	14539.664790159015	16529.915274283761	18583.047908315384	20701.049459652488	22885.969467795163	25139.922227635408	27465.088835409784	29863.719299294127	32338.134716682704	34890.729520258712	Medium	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	7169.8399999999992	9106.4861816433531	11183.474646275505	13410.460693178164	15797.424391240002	18354.777910673896	21093.440865757446	24024.900295850461	27161.263102420799	30515.30497467723	34100.518054592445	37931.158691258184	42022.296152634859	46389.862893362515	High	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	7169.8399999999992	9285.7321816433541	11635.746006409221	14243.68733818659	17135.051454550292	20337.32195668725	23880.227583776956	27795.986187547318	32119.55011043376	36888.860885193353	42145.118284025644	47933.067358401247	54301.306438257627	61302.618751719434	% GR	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	0.24511009752565682	0.2030779241524463	0.17413185457476099	0.15299266950434265	0.13688420695034331	0.12420708757205556	0.1139749282134368	0.10554634016991304	9.8486225939083738E-2	9.248901355861805E-2	8.7333795942136971E-2	8.2856907158481929E-2	7.8934509548541421E-2	% GR	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	0.27011009752565673	0.22807792415244621	0.1991318545747609	0.17799266950434256	0.16188420695034322	0.14920708757205547	0.13897492821343671	0.13054634016991296	0.12348622593908365	0.11748901355861796	0.11233379594213688	0.10785690715848184	0.10393450954854133	% GR	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	0.29511009752565687	0.25307792415244634	0.22413185457476104	0.20299266950434269	0.18688420695034336	0.17420708757205561	0.16397492821343684	0.15554634016991309	0.14848622593908378	0.14248901355861809	0.13733379594213702	0.13285690715848197	0.12893450954854146	

MWh












Figure 16

		AFR 2023				0%		Installs by year

Author: Author:
AFR 2023:

AVG Growth rate from EIA Solar Photovoltic Forecast

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=30-AEO2023&region=0-0&cases=ref2023&start=2021&end=2031&f=A&linechart=~ref2023-d020623a.86-30-AEO2023&map=&ctype=linechart&sourcekey=0								Kw Installed

Author: Author:
AFR 2023:

Installs by year * Avg Install (kW)								Cumulative KW Intalled

Author: Author:
AFR 2023:

Cumulative sum of all kW installed up to x year								Avg Install (Kw)

Author: Author:
AFR 2023:

MP's 6 year historical average of actual installs										Cumulative KW Installed														Summer Peak Impact (MW)										T^2		TimeTrend		Intercept								Hourly Capacity Factor by Month																										Month		Peak Hour		Coincidence Factor		Usage Seasonal %

						Incentive		Total		Res		Com				Total		Res		Com				Total		Res		Com				Total		Res		Com						Base		% GR		Medium		% GR		High		% GR				Base		Medium		High				0.00		0.29		(1,180.83)		1187120.01867802		Res				Hour		1		2		3		4		5		6		7		8		9		10		11		12				1		18		0%		5.4%

		2000		4,000,000		- 0																																																										0.00		0.13		(506.42)		509552.420335358		Com				24		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2		19		0%		7.3%

		2001		4,004,001		- 0																																																																						1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				3		11		46%		8.3%

		2002		4,008,004		- 0																																																												Capacity Factor		11%								2		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4		11		57%		10.0%

		2003		4,012,009		- 0		3		- 0		3				18		- 0		18												6		- 0		6																																								3		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5		12		55%		9.4%

		2004		4,016,016		- 0		12		11		1				26		23		3												2		2		3																																								4		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6		15		48%		10.1%

		2005		4,020,025		- 0		7		6		1				14		11		3												2		2		3																																								5		- 0		- 0		- 0		- 0		1.568		8.626		2.790		- 0		- 0		- 0		- 0		- 0				7		15		56%		11.2%

		2006		4,024,036		- 0		8		6		2				32		20		12												4		3		6																																								6		- 0		- 0		1.376		16.929		38.790		46.364		39.442		22.202		0.905		- 0		- 0		- 0				8		15		56%		11.0%

		2007		4,028,049		20,000		6		5		1				23		18		5												4		4		5																																								7		0.384		76.949		70.522		102.779		120.557		127.107		120.022		102.216		73.085		21.755		58.379		0.461				9		17		23%		9.6%

		2008		4,032,064		49,280		7		5		2				21		18		3												3		4		2																																								8		143.893		212.412		188.725		244.192		234.964		252.762		258.686		249.611		218.803		128.956		187.388		168.136				10		19		0%		6.4%

		2009		4,036,081		37,840		11		5		6				45		14		31												4		3		5																																								9		251.627		306.734		303.257		372.870		339.330		369.514		395.613		392.179		358.672		247.591		284.463		268.535				11		18		0%		5.8%

		2010		4,040,100		26,820		14		7		7				65		22		44												5		3		6																																								10		308.793		377.580		393.138		476.766		430.272		461.348		507.731		515.463		471.869		336.610		345.426		317.884				12		18		0%		5.5%

		2011		4,044,121		29,382		6		5		1				32		22		10												5		4		10																																								11		329.507		432.814		447.303		555.356		492.438		529.275		592.135		594.265		552.841		393.407		393.413		360.898

		2012		4,048,144		299,847		18		15		3				119		94		25												7		6		8																																								12		360.339		472.820		476.958		592.119		533.280		548.243		629.405		633.649		590.934		423.958		415.380		401.062

		2013		4,052,169		236,373		15		11		4				131		59		72												9		5		18																																								13		365.671		460.097		494.229		585.496		535.737		553.747		631.258		635.756		579.317		419.642		399.274		419.340

		2014		4,056,196		148,000		21		16		5				222		144		78												11		9		16																																								14		361.767		432.517		480.494		548.673		511.995		528.052		602.235		600.293		535.806		379.227		354.402		388.789

		2015		4,060,225		156,000		21		17		4				210		138		72												10		8		18																																								15		295.852		366.465		432.440		482.222		447.796		467.935		540.446		540.882		473.117		321.471		242.772		268.049

		2016		4,064,256		138,000		32		23		9				333		183		150												10		8		17																																								16		151.413		246.496		345.289		381.085		349.232		380.270		439.803		428.652		364.590		231.057		75.284		18.899

		2017		4,068,289		275,492		37		29		8				476		284		192												13		10		24																																								17		- 0		60.541		216.828		250.354		235.586		269.585		313.317		292.601		223.505		115.087		12.940		- 0

		2018		4,072,324		481,484		50		45		5				512		388		124												10		9		25																																								18		- 0		- 0		79.377		114.121		116.140		150.583		171.928		142.249		79.411		10.064		- 0		- 0

		2019		4,076,361		1,031,588		110		95		15				1,161		855		305												11		9		21																																								19		- 0		- 0		7.154		34.117		43.615		62.972		65.378		43.550		5.731		- 0		- 0		- 0

		2020		4,080,400		921,728		89		76		13				936		710		226												11		9		21																																								20		- 0		- 0		- 0		- 0		5.612		17.756		16.682		2.200		- 0		- 0		- 0		- 0

		2021		4,084,441		407,156		122		113		9				1,191		1,027		164												11		9		21																																								21		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2022		4,088,484		175,349		180		172		8				1,604		1,519		85				1,604		1,519		85				11		9		21						7,170				7,170				7,170						4.0		4.0		4.0																22		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2023		4,092,529		207,675				177		8				1,757		1,591		167				3,362		3,110		252				11		9		21						8,927		25%		9,106		27%		9,286		30%				5.0		5.1		5.2																23		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2024		4,096,576		207,675				183		9				1,813		1,641		172				5,175		4,750		424				11		9		21						10,740		20%		11,183		23%		11,636		25%				6.0		6.2		6.5

		2025		4,100,625		207,675				189		9				1,870		1,693		178				7,045		6,443		602				11		9		21						12,610		17%		13,410		20%		14,244		22%				7.0		7.5		7.9

		2026		4,104,676		207,675				195		9				1,929		1,746		183				8,974		8,189		785				11		9		21						14,540		15%		15,797		18%		17,135		20%				8.1		8.8		9.5

		2027		4,108,729		207,675				201		9				1,990		1,801		189				10,964		9,990		974				11		9		21						16,530		14%		18,355		16%		20,337		19%				9.2		10.2		11.3

		2028		4,112,784		207,675				207		10				2,053		1,858		195				13,017		11,849		1,169				11		9		21						18,583		12%		21,093		15%		23,880		17%				10.3		11.7		13.3

		2029		4,116,841		207,675				214		10				2,118		1,917		201				15,135		13,765		1,370				11		9		21						20,701		11%		24,025		14%		27,796		16%				11.5		13.4		15.5

		2030		4,120,900		207,675				221		10				2,185		1,977		207				17,320		15,743		1,577				11		9		21						22,886		11%		27,161		13%		32,120		16%				12.7		15.1		17.9

		2031		4,124,961		207,675				228		11				2,254		2,040		214				19,574		17,783		1,791				11		9		21						25,140		10%		30,515		12%		36,889		15%				14.0		17.0		20.5

		2032		4,129,024		207,675				235		11				2,325		2,104		221				21,899		19,887		2,012				11		9		21						27,465		9%		34,101		12%		42,145		14%				15.3		19.0		23.4

		2033		4,133,089		207,675				242		11				2,399		2,171		228				24,298		22,058		2,240				11		9		21						29,864		9%		37,931		11%		47,933		14%				16.6		21.1		26.6

		2034		4,137,156		207,675				250		12				2,474		2,239		235				26,773		24,297		2,475				11		9		21						32,338		8%		42,022		11%		54,301		13%				18.0		23.4		30.2

		2035		4,141,225		207,675				258		12				2,553		2,310		242				29,325		26,608		2,717				11		9		21						34,891		8%		46,390		10%		61,303		13%				19.4		25.8		34.1

		2036		4,145,296		207,675				266		12				2,633		2,383		250				31,958		28,991		2,967				11		9		21						37,524		8%		51,051		10%		68,994		13%				20.9		28.4		38.4

		2037		4,149,369		207,675				274		13				2,716		2,458		258				34,675		31,449		3,225				11		9		21						40,240		7%		56,023		10%		77,439		12%				22.4		31.1		43.0

		2038		4,153,444		207,675				283		13				2,802		2,536		266				37,477		33,986		3,492				11		9		21						43,043		7%		61,325		9%		86,703		12%				23.9		34.1		48.2



																																										avg		12%				14%				17%

																																										avg 2025-2034		13%				14%				16%

																																										CAGR		12.9%				15.4%				17.9%

																																										Pct Growth Adder =				2.50%				5%



																																																2.5%				5.0%
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Distributed Solar Generation (Summer Peak)



Base	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	3.9857934318438963	4.9627516486402765	5.9705769515302753	7.0102445889815632	8.0827606225282267	9.189162900312466	10.330522061385459	11.507942571739193	12.722563793071803	13.975561085320678	15.268146944030196	16.601572173654692	17.977127097932033	19.396142808499093	Medium	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	3.9857934318438963	5.0623964844363734	6.2170173658432626	7.4550235638271261	8.7819631091704942	10.203624242565729	11.726077298478582	13.355708049259853	15.099246855468575	16.963795864172965	18.956855506464411	21.086351044632156	23.360659651564202	25.788638355179923	High	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	3.9857934318438963	5.1620413202324711	6.4684400219460585	7.918223480270437	9.525564802262501	11.305742426087432	13.275282886975951	15.452096445380899	17.85561349541242	20.506926155173186	23.428937834143234	26.646522801798476	30.186697407773391	34.078804432934881	

MW












Figure 17

				Electric Vehicle MP System Impact												US Impact

				Total Res		Standard/AE		Res PEV (total)		EV's Per Household						Light Vehicle Sales (Million units)		PEV Sales		Cumulative		Take Rate		US Pop (thous)

Author: Author:
https://fred.stlouisfed.org/series/POPTHM#0		US Households (thous)

Author: Author:
1-yr ACS

https://factfinder.census.gov/bkmk/table/1.0/en/ACS/16_1YR/S1101		EV's Per Household

		2007		118,870		106,276										16.089

Author: Author:
https://fred.stlouisfed.org/series/ALTSALES#0

		2008		119,301		106,364										13.195

		2009		121,216		107,659										10.403

		2010		121,235		107,710										11.555										114,567		- 0

		2011		121,251		107,035		2		0.00%						12.743		17,730

Author: Author:
https://insideevs.com/december-2017-plugin-electric-vehicle-sales-report-card/		17,730		0.1%				114,992		0.0002

		2012		120,697		107,163		6		0.01%						14.435		52,912		70,642		0.4%				115,970		0.0006

		2013		121,314		107,708		14		0.01%						15.530		97,507		168,149		0.6%				116,291		0.0014

		2014		119,789		107,970		25		0.02%						16.452		123,049		291,198		0.7%				117,259		0.0025

		2015		121,515		107,908		35		0.03%						17.408		113,293

Author: Author:
https://cleantechnica.com/2020/10/30/forecast-2021-us-ev-sales-to-increase-70-year-over-year/		404,491		0.7%		322,113		118,208		0.0034

		2016		121,836		108,332		47		0.04%						17.477		145,570		550,061		0.8%		324,609		118,860		0.0046

		2017		122,295		108,612		64		0.06%						17.150		187,985		738,046		1.1%		326,860		120,063

Author: Author:
2.65 persons per household
		0.01

		2018		122,557		109,260		92		0.08%						17.225		328,118		1,066,164		1.9%		328,795		121,520		0.01

		2019		122,926		109,336		118		0.11%						16.961		318,603

Author: Author:
https://insideevs.com/news/343998/monthly-plug-in-ev-sales-scorecard/		1,367,037		1.9%		330,513		124,722		0.01

		2020		123,617		109,665		214		0.20%						14.472		345,285		1,659,410		2.4%		331,449

Author: Author:
Actual 2020 cnesus		125,075		0.01

		2021		124,691		109,995		343		0.312%						14.972		608,000

Author: Author:
https://www.energy.gov/energysaver/articles/new-plug-electric-vehicle-sales-united-states-nearly-doubled-2020-2021		2,169,903		4.1%		333,814		125,968		0.02

		2022		125,243		110,327		444		0.00						13.789		689,463		2,736,317		5.0%		336,179

Author: Author:
https://www.census.gov/content/dam/Census/library/publications/2020/demo/p25-1144.pdf		126,860		0.02

		2023		125,613		111,985		603		0.0				I.H.S. forecast		15.008		1,350,761		3,973,785		9.0%		338,544		127,753		0.03

		2024		125,939		112,275		838		0.01						15.663		1,879,506		5,707,721		12.0%		340,910		128,645		0.04

		2025		126,257		112,559		1,111		0.99%						16.230		3,245,950		8,765,686		20.0%		343,275		129,538		0.07

		2026		126,601		112,865		1,367		1.21%						16.444		4,275,359		12,712,928		26.0%		345,640		130,430		0.10

		2027		126,940		113,167		1,725		1.52%						16.308		5,218,703		17,613,028		32.0%		348,005		131,323		0.13

		2028		127,269		113,461		2,201		1.94%						16.184		6,149,889		23,417,632		38.0%		350,370		132,215		0.18

		2029		127,596		113,752		2,996		2.63%						16.235		7,143,343		29,952,974		44.0%		352,735		133,108		0.23

		2030		127,920		114,041		4,304		3.77%						16.172		8,085,786		37,349,297		50.0%		355,100		134,000		0.28

		2031		128,238		114,325		6,404		5.60%						16.017		8,649,092		44,647,629		54.0%		356,940		134,694		0.33

		2032		128,553		114,606		9,463		8.26%						15.887		9,214,557		51,982,680		58.0%		358,780		135,389		0.38

		2033		128,849		114,870		13,301		11.58%						15.906		9,861,674		58,598,403		62.0%		360,620		136,083		0.43

		2034		129,112		115,103		17,912		15.56%						15.908		10,499,526		64,822,570		66.0%		362,460		136,777		0.47

		2035		129,348		115,314		23,187		20.11%						15.911		11,137,574		70,741,440		70.0%		364,300		137,472		0.51

		2036		129,576		115,525		29,098		25.19%						15.913		11,616,686		76,208,238		73.0%		366,140		138,166		0.55

		2037		129,801		115,737		35,311		30.51%						15.916		12,095,945		81,160,840		76.0%		367,980		138,860		0.58

		2038		130,027		115,938		41,472		35.77%						15.918		12,575,351		85,650,404		79.0%		369,820		139,555		0.61

		2039		130,252		116,139		47,301		40.73%						15.921		13,054,904		90,056,216		82.0%		371,660		140,249		0.64

		2040		130,478		116,341		52,617		45.23%						15.923		13,534,605		94,376,264		85.0%		373,500		140,943		0.67







																						Goldman Sachs 2023 Forecast

Author: https://www.goldmansachs.com/intelligence/pages/electric-vehicles-are-forecast-to-be-half-of-global-car-sales-by-2035.html#:~:text=They%20expect%20battery%20costs%20to,more%20widespread%20uptake%20of%20EVs%2C%E2%80%9D
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Electric Vehicle Saturation

U.S. Total	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	3.2277282826167298E-4	4.3721579297885074E-4	5.8512491499051382E-4	8.4024234775815349E-4	1.0766110572996274E-3	1.9547082002966164E-3	3.1183235601618254E-3	4.0248270674751651E-3	5.3874843429541543E-3	7.4603602679569501E-3	9.8671257217479696E-3	1.2113997327771232E-2	1.5246584630190432E-2	1.9397712662272006E-2	2.6337431532793183E-2	3.7736633382086292E-2	5.601850391127676E-2	8.2569171383130191E-2	0.11579482221806717	0.15561905500582379	0.20107308718334074	Minnesota Power Customers	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	3.4218508437439859E-3	4.6278032912063444E-3	6.1471653947019634E-3	8.7735551412119368E-3	1.0960696302284002E-2	1.3267298353258459E-2	1.7225870907122402E-2	2.1569554417421605E-2	3.110530864816476E-2	4.4367958116007827E-2	6.7669049706545692E-2	9.7469293059714704E-2	0.13412035137641962	0.177117758635228	0.22502841573145349	0.27872610055970148	0.33147368089174656	0.38395144992753227	0.43060775464477857	0.47392763160925278	0.51458912216910557	Share of households with an EV
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The shift to electric vehicles is forecast to accelerate
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TOD_Fcst

				MP Residential Customer Count (AFR 2023)						Participation Rate						Peak Impact 												Elasticity		-35.0%				Price Elasticity of Demand = % Change in Quantity Demanded / % Change in Price

				Total		Dual Fuel		Standard		Base		Mid		High		at 100%		Base		Mid		High						Base Rate = 		0.08384

Author: Author:
FERC Form 1 pg 304,
20, 22 Residential  Revenue Per
KWh Sold

		2020		123,617		7,340		116,277								(19.73)		- 0		- 0		- 0		(19,731)				Peak Period		Peak		Off		Super-Off

		2021		124,691		7,271		117,421								(19.92)		- 0		- 0		- 0						Peak Period		1		0		-1

		2022		125,243		7,156		118,087		0.8%		0.8%		0.8%		(20.04)		(0.17)		(0.17)		(0.17)						Hour Count		1,275		5,187		2,298

		2023		125,613		7,269		118,344		2.2%		2.8%		4.1%		(20.08)		(0.44)		(0.56)		(0.83)						Load Amount (pre-shift)		1,414		5,185		1,731

		2024		125,939		7,263		118,676		5.7%		9.1%		20.2%		(20.14)		(1.14)		(1.84)		(4.06)						Prices (c/kWh)		12.05		10.33		7.32

		2025		126,257		7,255		119,002		14.7%		30.0%		98.5%		(20.19)		(2.97)		(6.06)		(19.89)						Price adder (c/kWh)		3.67		1.95		(1.06)

		2026		126,601		7,252		119,349		38.0%		98.5%		100.0%		(20.25)		(7.71)		(19.95)		(20.25)						% Change in Price		43.7%		23.2%		-12.7%

		2027		126,940		7,248		119,692		98.5%		100.0%		100.0%		(20.31)		(20.01)		(20.31)		(20.31)						Elasticity for Peak Period		-35.0%

		2028		127,269		7,242		120,027		100.0%		100.0%		100.0%		(20.37)		(20.37)		(20.37)		(20.37)						% Change in Quantity Demanded		-15.30%

		2029		127,596		7,236		120,360		100.0%		100.0%		100.0%		(20.42)		(20.42)		(20.42)		(20.42)						Load Shift (check)		(216.4)

		2030		127,920		7,229		120,691		100.0%		100.0%		100.0%		(20.48)		(20.48)		(20.48)		(20.48)						Scaled Shift		(216.352)

		2031		128,238		7,221		121,017		100.0%		100.0%		100.0%		(20.54)		(20.54)		(20.54)		(20.54)						Hr Shift (per customer KW)		(0.17)

		2032		128,553		7,213		121,340		100.0%		100.0%		100.0%		(20.59)		(20.59)		(20.59)		(20.59)

		2033		128,849		7,201		121,649		100.0%		100.0%		100.0%		(20.64)		(20.64)		(20.64)		(20.64)

		2034		129,112		7,182		121,930		100.0%		100.0%		100.0%		(20.69)		(20.69)		(20.69)		(20.69)

		2035		129,348		7158.4716666667		122,190		100.0%		100.0%		100.0%		(20.73)		(20.73)		(20.73)		(20.73)

		2036		129,576		7133.38		122,443		100.0%		100.0%		100.0%		(20.78)		(20.78)		(20.78)		(20.78)

		2037		129,801		7107.6966666667		122,693		100.0%		100.0%		100.0%		(20.82)		(20.82)		(20.82)		(20.82)



										Participation Growth Rate

										2.6		3.3		4.9
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TOD Participation Rate by Scenario



Base	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	2.192471367036157E-2	5.6763722674542327E-2	0.14696293234734925	0.38049131498942329	0.9851031036874367	1	1	1	Mid	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	2.781171027591723E-2	9.1339452069328239E-2	0.29997779430161137	0.98518958714311544	1	1	1	1	High	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	4.1340071539867969E-2	0.20181128914290228	0.98518930685068151	1	1	1	1	1	









TOD_Sum

		Summer Peak Impact (MW)		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037

		         Base		(0.2)		(0.4)		(1.1)		(3.0)		(7.7)		(20.0)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)

		         Medium		(0.2)		(0.6)		(1.8)		(6.1)		(20.0)		(20.3)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)

		         High		(0.2)		(0.8)		(4.1)		(19.9)		(20.3)		(20.3)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)
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TOD_Background

				Standard Residential Rate 2015 = 		$0.09

Author: Author:
2015 FERC Form 1

																				Table 8. Average Reduction in Demand During Events (Docket No. E015/M-12-233; September 30, 2016 Compliance Filing  for its Temporary Rider for Residential Time-of-Day Rate for Participants of the Smart Grid Advanced Metering Infrastructure Pilot Project)

				TOD Rate Adjusters 2014-2015		Energy Charge Adjustment 		Applicable Hours				TOD vs CBS - Load  Reduction		Elast		Share of hours				Event		 Season		Avg CF demand* (watts)		Avg net reduction (watts)		Avg net reduction (%)

				Off-Peak: 		($0.03)		All non-On-Peak		-33.3%		-0.3%		1%		62.1%				1		Winter		1,708		123		7%

				On-Peak: 		$0.01		8 a.m. - 10 p.m. Mon-Fri		15.8%		-15%		-93%		37.7%				2		Summer		1,096		310		28%

				Critical Peak Pricing: 		$0.77		Event based		858.4%		-23%		-3%		0.2%				3		Summer		1,203		281		23%

				CPP Percent Price Increase		858%								8.5841694537		-34.8%		weight elast		4		Summer		1,083		179		17%

																				5		Summer		805		184		23%

																				6		Summer		847		30		4%

						Elasticity		Q Demand		Price										CPP Percent Load Decrease								-17%		-1.98%

						-35%		-3.5%		10.0%



						Price Elasticity of Demand = % Change in Quantity Demanded / % Change in Price
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Phase Two of the research, which began in October 2014 and ran through October 2015, entailed offering
a Time-of-Day Rate Pilot with a Critical Peak Pricing (CPP) component to a subset of Minnesota Power
customers. The objectives of this phase included gauging customer interest and engagement in a fime-
‘ased rate offering, evaluating participant response to price increases during CPP events, and
understanding the operational requirements and impacts related fo the rate offering. This report presents
the results of the evaluation from this phase of the research project and summarizes Minnesota Power's
(the Company's) experience and lessons learned from the pilot. The evaluation is primarily based on
responses from multiple surveys of the program participants and a demand analysis of participants and a
‘matched set of non-participants to determine if the CPP component resulted in customer demand
reductions during six critical-peak events called during the pilot (one in the winter and five in the
summer).

The rate design included the following three time-based price components which were implemented as
adders (or discounts) to the standard five-tiered residential rate structure

Table 1. Time-of-Day Rate Design

TOD Rate Adjusters  Energy Charge Adjustment
50.0299/Wh discount 10pm. -8 am. Mon-Fri;
ClRrE (~3 cents) 24 hrs wknds & holidays

$0.01415/KWh increase

On-Peak s

8am. -10 pm. Mon-Fri

Critical Peak Pricing; $0.77AWh increase Event based







image2.png

Table 8. Average Reduction in Demand During Events

Event Season colﬁx:rﬁa;:tual LYEET? LYEER
demand" (watts) net reduction (watts) net reduction (%)
1 Winter 1,708 + 129 123 £ 129 7% £ 8%
2 Summer 1,096 + 82 310+ 105 28% + 10%
3 Summer 1,203 + 86 281+104 23% £ 9%
4 Summer 1,083+ 76 179 £ 101 17% £ 9%
5 Summer 805 £ 57 184 + 85 23% + 11%
6 Summer 847 £ 67 30+83 4% £ 10%

| Average demand during the 3-hour event window on the respective proxy days.







Sheet1

				Reported kW savings at the Generator

		2007		4,842		4.84

		2008		5,644		5.64

		2009		6,378		6.38

		2010		7,173		7.17

		2011		7,455		7.45

		2012		8,132		8.13

		2013		5,724		5.72

		2014		9,215		9.22

		2015		7,226		7.23

		2016		9,489		9.49

		*2017		8,594		8.59

		2018		8,096		8.10

		2019		8,338		8.34

		2020		6,811		6.81

		2021		6,831		6.83

		2022		8,195		8.20

		*Starting in 2017, reported kW savings are coincident with MISO peak; Prior, kW savings at the generator were coincident with MP system peak and meter kW were non-coincident with system peak
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Sheet2

				Reported MW Savings at Generator		Total MWh Savings		Percentage Savings						kwh

		2013		5.72		77,631		2.5%						77,630,645

		2014		9.22		76,338		2.5%						76,338,363

		2015		7.23		85,611		2.8%						85,610,777

		2016		9.49		64,034		2.1%						64,034,018

		2017		8.59		72,372		2.6%						72,372,163

		2018		8.10		72,480		2.6%						72,479,534

		2019		8.34		67,669		2.5%						67,669,222

		2020		6.81		70,774		2.6%						70,774,076

		2021		6.83		74,539		2.8%						74,539,041

		2022		8.20		76,400		2.9%						76,400,068
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Sheet1

		Historical Distribution Spending

		IDP p.25

		5-year Historical Spending (per Category) updated 9/12/23

		IDP Category				2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		A - Age-Related Replacements and Asset Renewal		A		10.226		11.421		10.439		13.975		26.478		25.478		18.264		37.268		40.748		38.158		51.713		72.227		61.113		36.508		37.363		27.863

		B - System Expansion or Upgrades for Capacity		B		0.267		0.124		0.805		0.565		0.114		0.699		3.85		2.6		1.6		7.9		7		6		5.5		5.5		5.2		5

		C - System Expansion or Upgrades for Reliability and Power Quality		C		3.717		4.289		6.168		3.579		3.462		8.45		8.35		11.5		11.8		9.9		7.7		7.1		7.05		1.85		1.55		1.55

		D - New Customer Projects and New Revenue		D		4.242		3.322		3.484		5.079		10.883		13.163		14		22		14		14		14		14		14		8		8		8

		E - Grid Modernization and Pilot Projects		E		0.152		0.237		0.815		0.999		0.504		3.5		4		5.5		4.5		4.5		4.5		4		2		2		2		2

		F - Projects Related to local (or other) government requirements		F		1.938		2.201		2.12		1.515		2.444		2		2		2.2		2.2		2.2		2.5		2.2		2.2		2.2		2.2		2.2

		G - Metering		G		7.107		6.255		12.523		4.653		2.912		2.295		2.4		5.5		4.6		4.9		3.9		4.1		4.1		4.35		4.35		4.35

		H - Other		H		0.207		0.151		3.48		2.618		3.993		0.425		0.375		0.9		0.9		0.4		0.4		0.4		0.4		0.4		0.4		0.4

						27.856		28		39.834		32.983		50.79		56.01		53.239		87.468		80.348		81.958		91.713		110.027		96.363		60.808		61.063		51.363
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Sheet1

		Five Year Future Investments by Category

		IDP p.37

		5-year Historical Spending (per Category) updated 9/12/23

		IDP Category				2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033

		A - Age-Related Replacements and Asset Renewal		A		10.226		11.421		10.439		13.975		26.478		25.478		18.264		37.268		40.748		38.158		51.713		72.227		61.113		36.508		37.363		27.863

		B - System Expansion or Upgrades for Capacity		B		0.267		0.124		0.805		0.565		0.114		0.699		3.85		2.6		1.6		7.9		7		6		5.5		5.5		5.2		5

		C - System Expansion or Upgrades for Reliability and Power Quality		C		3.717		4.289		6.168		3.579		3.462		8.45		8.35		11.5		11.8		9.9		7.7		7.1		7.05		1.85		1.55		1.55

		D - New Customer Projects and New Revenue		D		4.242		3.322		3.484		5.079		10.883		13.163		14		22		14		14		14		14		14		8		8		8

		E - Grid Modernization and Pilot Projects		E		0.152		0.237		0.815		0.999		0.504		3.5		4		5.5		4.5		4.5		4.5		4		2		2		2		2

		F - Projects Related to local (or other) government requirements		F		1.938		2.201		2.12		1.515		2.444		2		2		2.2		2.2		2.2		2.5		2.2		2.2		2.2		2.2		2.2

		G - Metering		G		7.107		6.255		12.523		4.653		2.912		2.295		2.4		5.5		4.6		4.9		3.9		4.1		4.1		4.35		4.35		4.35

		H - Other		H		0.207		0.151		3.48		2.618		3.993		0.425		0.375		0.9		0.9		0.4		0.4		0.4		0.4		0.4		0.4		0.4

						27.856		28		39.834		32.983		50.79		56.01		53.239		87.468		80.348		81.958		91.713		110.027		96.363		60.808		61.063		51.363
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Sheet1

				Project Name 		Preliminary Cost Est. 		Anticipated ISD 		Project Area 

				Switchgear Replacement Program 		$8.0M 		2026 		Anticipated Substations*: 

				(Asset Renewal) 		$4.2M 		2028 		Haines Road (Hermantown) Colbyville (Duluth) 

										*subject to change based on asset renewal project prioritization  

				Substation Modernization  Program 		$10.4M 		2024 		Anticipated Substations*: 

				(Asset Renewal) 		$6.0M 		2025 		Long Prairie, Winton, Maturi (Chisholm), Ridgeview (Duluth), Hibbing, Verndale, Cloquet, Little Falls 

						$7.4M 		2025 		*subject to change based on asset renewal project prioritization 

						$9.9M 		2026 

						$8.8M 		2026 

						$6.9M 		2027 

						$6.7M 		2027 

						$10.9M 		2027 

				Cloquet Area 34 kV Expansion 		$2.2M 		2023 		Canosia Road (Esko), Mahtowa 

						$6.6M 		2025 
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Sheet1

		Deployment Plan for AMI Meters

		IDP p.52

		 		AMI Meters Installed 		Remaining AMR Meters 

		2016 Actual 		11,092 		92,084 

		2017 Actual 		11,476 		80,608 

		2018 Actual 		13,155 		67,453 

		2019 Actual 		10,635 		56,818 

		2020 Actual 		35,437 		21,381 

		2021 Actual 		18,392 		5656 

		2022 Actual 		6109 		203 

		2023 Plan 		203 		0* 

		*Likely will not be “0” in 2023 due to potential AMI opt-outs 
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Sheet1

		Electric Vehicle Adoption

		IDP p. 84



				 Total Res Cust 		 Standard/AE Cust 



		2007		118,870		106,276

		2008		119,301		106,364

		2009		121,216		107,659

		2010		121,235		107,710

		2011		121,251		107,035

		2012		120,697		107,163

		2013		121,314		107,708

		2014		119,789		107,970

		2015		121,515		107,908

		2016		121,836		108,332

		2017		122,295		108,612

		2018		122,557		109,260

		2019		122,926		109,336

		2020		123,617		109,665		200,519

		2021		124,691		109,665		200,520

		2022		125,243		110,327		201,730

		2023		125,613		111,985		204,761

		2024		125,939		112,275		205,292

		2025		126,257		112,559		205,811

		2026		126,601		112,865		206,371

		2027		126,940		113,167		206,923

		2028		127,269		113,461		207,460

		2029		127,596		113,752		207,992

		2030		127,920		114,041		208,521

		2031		128,238		114,325		209,040

		2032		128,553		114,606		209,553

		2033		128,849		114,870		210,036

		2034		129,112		115,103		210,463

		2035		129,348		115,314		210,849

		2036		129,576		115,525		211,235

		2037		129,801		115,737		211,622

								Average St. Louis Vehicles/household assumption		1.83
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Table 7

				AFR 2023 Electric Vehicle MP System Impact										EV per Household								MP EV Count																		Total MP EV MWh Impact by Class																		 New MP EV MWh Impact						Summer Peak (MW)						Winter Peak (MW)								St. Louis Co - Vehicles/Household

Author: Author:
https://data.census.gov/cedsci/table?q=Vehicles%20St.%20Louis%20County%20Minnesota&tid=ACSST1Y2019.S2504
		Households		%		# of vehicles/household		Weighted vehicles/household		 		PEV Demand by Hour of the Day 

Author: Author:
- NREL Modeling						Annual Energy Use Per EV						Medium and Heavy-Duty Vehicles in MN & MP Service Territory

Author: Total medium & heavy
https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-
Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf

Total light:
https://afdc.energy.gov/vehicle-registration

				Total Res Cust (Service Agreements)		Standard/AE Cust (res premise)		MP Area Light Vehicles		MP Area Medium Vehicles		MP Area Heavy Vehicles		US		MP_BaseCase		Medium		High		Base (AFR 2023)						Medium						High						Base						Medium						High						Base		Medium		High		Base		Medium		VeryH		Base		Medium		High				No vehicle available		5,806		6.8%		0		0.0				Hour Ending		L1HomeOpp				Vehicle Class		MWh/Yr/EV

Author: Efficiency: https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

“The energy usage required for medium- and heavy-duty EVs can range from 0.5 kWh to 5.2 kWh per mile compared to 0.2 to 0.4 kWh per mile for light-duty EVs.”

Assumptions:
0.2 to 0.4 kWh per mile for light-duty EVs
0.5-1.5 kWh per mile for medium
1.6-5.2 kWh per mile for heavy
(Made from comparing the average medium duty (6 tons) vs F-150 (3 tons) vs small car (1.5 tons))				Type		Weight

Cory Erickson (MP): Cory Erickson (MP):
Light Weight: < 10,000lbs, class 1 & 2
Meduim Weight: 10,001 - 26,000lbs, class 3 - 6
Heavy Weight: > 26,001lbs, class 7 & 8

https://afdc.energy.gov/data/10380
		# of vehicles

Author: Author:
https://afdc.energy.gov/vehicle-registration

https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf
		%		MP Area Vehicle

																						Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty

		2007		118,870		106,276																																																																								1 vehicle available		26,060		30.5%		1		0.30				1		3.5%				Light Weight

Cory Erickson (MP): Cory Erickson (MP):
General Motors estimates the annual energy use of the Chevy Volt is about 2,520 kilowatt-hours

https://www.energy.gov/eere/electricvehicles/charging-home		2.52

Author: Author:


				Light-Duty Cars		Light		5,053,400		0.95		201,730

		2008		119,301		106,364																																																																								2 vehicles available		32,807		38.3%		2		0.77				2		2.5%				Medium-Duty

Author: Author:
Medium: 12,435 miles/year
0.5-1.5 kWh per mile for medium

Annual Miles: https://afdc.energy.gov/data/10309 		12.4				Light-Duty Pickup & Van		Light		222,146		4.4%		8,867.98

		2009		121,216		107,659																																																																								3 or more vehicles available		20,903		24.4%		3.1		0.76				3		0.8%				Heavy Duty

Author: Author:
Heavy: 28,805 miles/year
1.6-5.2 kWh per mile for heavy

Annual Miles: https://afdc.energy.gov/data/10309 		97.9				Buses		Meduim		28,499		0.6%		1,137.67

		2010		121,235		107,710								0.00%																																																																								1.83				4		0.3%										Freight Trucks		Medium		162,926		3.2%		6,503.94

		2011		121,251		107,035								0.02%																																																																												5		0.0%										Heavy-Duty Trucks		Heavy		52,924		1.0%		2,112.71

		2012		120,697		107,163								0.06%																																																																												6		0.0%										TOTAL				5,297,749		0.9539		211,484.12		0.9539

		2013		121,314		107,708								0.14%																																																																												7		0.0%

		2014		119,789		107,970								0.25%																																																																		Month		Peak Hour		Usage Seasonal %		Coincidence Factor				8		0.3%

		2015		121,515		107,908								0.34%																																																																		1		18		10%		12%				9		0.5%

		2016		121,836		108,332								0.46%																																																																		2		19		10%		12%				10		1.3%

		2017		122,295		108,612								0.61%																																																																		3		11		9%		2%				11		2.0%

		2018		122,557		109,260								0.88%																																																																		4		11		8%		2%				12		3.0%

		2019		122,926

Author: Author:
Pasted in from Expect23		109,336								1.10%																																																																		5		12		8%		3%				13		4.0%

		2020

Author: Author:
Red highlight = leap years. Make sure formulas in cols. F & G are updated to 366 days.		123,617		109,665		200,519						1.33%																																																																		6		15		7%		6%				14		4.5%

		2021		124,691		109,995		201,123						1.72%		0.31%		0.31%		0.31%		343		- 0		- 0		343		- 0		- 0		343		- 0		- 0		864		- 0		- 0		864		- 0		- 0		864		- 0		- 0																								7		15		7%		6%				15		5.5%

		2022		125,243		110,327		201,730		7,642		2,113		2.16%		0.40%

Author: Author:
6-year lag		0.40%		0.40%		444		- 0		- 0		444		- 0		- 0		444		- 0		- 0		1,119		- 0		- 0		1,119		- 0		- 0		1,119		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0						8		15		7%		6%				16		7.5%

		2023		125,613		111,985		204,761		7,756		2,144		3.11%		0.54%		1.21%

Author: Author:
4-year lag		1.21%

Author: Author:
4-year lag		603		- 0		- 0		1,357		42		12		1,357		94		26		1,520		- 0		- 0		3,419		520		1,131		3,419		1,168		2,544		401		3,951		6,012		0.05		0.49		0.75		0.15		1.44		2.19						9		17		7%		10%				17		9.5%

		2024		125,939		112,275		205,292		7,777		2,150		4.44%		0.75%		1.52%		1.52%		838		- 0		- 0		1,712		58		16		1,712		119		33		2,111		- 0		- 0		4,314		721		1,571		4,314		1,474		3,210		992		5,487		7,880		0.12		0.68		0.98		0.36		2.00		2.88						10		19		8%		12%				18		11.5%

		2025		126,257		112,559		205,811		7,796		2,155		6.77%		0.99%		1.94%		1.94%		1,111		- 0		- 0		2,183		77		21		2,183		151		42		2,799		- 0		- 0		5,502		957		2,083		5,502		1,881		4,095		1,680		7,423		10,358		0.21		0.92		1.29		0.61		2.71		3.78						11		18		9%		12%				19		11.5%

		2026		126,601		112,865		206,371		7,817		2,161		9.75%		1.21%		2.63%		2.63%		1,367		- 0		- 0		2,973		95		26		2,973		206		57		3,445		- 0		- 0		7,491		1,178		2,564		7,491		2,560		5,575		2,326		10,114		14,507		0.29		1.26		1.81		0.85		3.69		5.29						12		18		10%		12%				20		9.5%

		2027		126,940		113,167		206,923		7,838		2,167		13.41%		1.52%		3.77%		3.77%		1,725		- 0		- 0		4,271		120		33		4,271		296		82		4,348		- 0		- 0		10,762		1,486		3,236		10,762		3,678		8,009		3,229		14,365		21,330		0.40		1.79		2.66		1.18		5.24		7.78																21		7.5%

		2028		127,269		113,461		207,460		7,859		2,173		17.71%		1.94%		5.60%		8.26%

Author: Author:
2-year lag																																																										

Author: Author:
https://data.census.gov/cedsci/table?q=Vehicles%20St.%20Louis%20County%20Minnesota&tid=ACSST1Y2019.S2504
												

Author: Author:
- NREL Modeling		

Author: Author:
Pasted in from Expect23		

Author: Author:
Red highlight = leap years. Make sure formulas in cols. F & G are updated to 366 days.																																																																																																

Author: Efficiency: https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

“The energy usage required for medium- and heavy-duty EVs can range from 0.5 kWh to 5.2 kWh per mile compared to 0.2 to 0.4 kWh per mile for light-duty EVs.”

Assumptions:
0.2 to 0.4 kWh per mile for light-duty EVs
0.5-1.5 kWh per mile for medium
1.6-5.2 kWh per mile for heavy
(Made from comparing the average medium duty (6 tons) vs F-150 (3 tons) vs small car (1.5 tons))				

Author: Total medium & heavy
https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-
Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf

Total light:
https://afdc.energy.gov/vehicle-registration		

Cory Erickson (MP): Cory Erickson (MP):
General Motors estimates the annual energy use of the Chevy Volt is about 2,520 kilowatt-hours

https://www.energy.gov/eere/electricvehicles/charging-home		

Author: Author:


		

Author: Author:
Medium: 12,435 miles/year
0.5-1.5 kWh per mile for medium

Annual Miles: https://afdc.energy.gov/data/10309 								

Cory Erickson (MP): Cory Erickson (MP):
Light Weight: < 10,000lbs, class 1 & 2
Meduim Weight: 10,001 - 26,000lbs, class 3 - 6
Heavy Weight: > 26,001lbs, class 7 & 8

https://afdc.energy.gov/data/10380
		

Author: Author:
Heavy: 28,805 miles/year
1.6-5.2 kWh per mile for heavy

Annual Miles: https://afdc.energy.gov/data/10309 										

Author: Author:
https://afdc.energy.gov/vehicle-registration

https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf
		

Author: Author:
6-year lag		

Author: Author:
4-year lag		

Author: Author:
4-year lag		2,201		- 0		- 0		6,356		152		42		9,368		649		179		5,546		- 0		- 0		16,017		1,896		4,128		23,608		8,069		17,570		4,427		20,921		48,128		0.55		2.61		6.00		1.62		7.63		17.56																22		6.5%

		2029		127,596		113,752		207,993		7,879		2,178		22.50%		2.63%		8.26%		11.58%		2,996		- 0		- 0		9,392		208		57		13,172		912		252		7,550		- 0		- 0		23,669		2,580		5,619		33,193		11,345		24,703		6,431		30,749		68,122		0.80		3.83		8.49		2.35		11.22		24.86																23		5.0%

		2030		127,920		114,041		208,521		7,899		2,184		27.87%		3.77%		11.58%		15.56%		4,304		- 0		- 0		13,205		298		82		17,747		1,229		340		10,845		- 0		- 0		33,277		3,707		8,071		44,722		15,285		33,283		9,726		43,936		92,172		1.21		5.47		11.48		3.55		16.03		33.63																0		3.5%

		2031		128,238		114,325		209,040		7,919		2,189		33.15%		5.60%		15.56%		20.11%		6,404		- 0		- 0		17,791		444		123		22,988		1,592		440		16,139		- 0		- 0		44,834		5,516		12,011		57,929		19,799		43,112		15,020		61,242		119,721		1.87		7.63		14.91		5.48		22.35		43.68

		2032		128,553		114,606		209,553		7,938		2,195		38.40%		8.26%		20.11%		25.19%		9,463		- 0		- 0		23,044		655		181		28,867		1,999		553		23,846		- 0		- 0		58,071		8,150		17,747		72,744		24,862		54,138		22,727		82,850		150,625		2.83		10.32		18.76		8.29		30.23		54.96

		2033		128,849		114,870		210,036		7,956		2,200		43.06%		11.58%		25.19%		30.51%		13,301		- 0		- 0		28,933		921		255		35,047		2,427		671		33,519		- 0		- 0		72,911		11,456		24,946		88,318		30,185		65,728		32,400		108,194		183,112		4.04		13.48		22.81		11.82		39.48		66.81

		2034		129,112		115,103		210,463		7,972		2,204		47.39%		15.56%		30.51%		35.77%		17,912		- 0		- 0		35,118		1,241		343		41,174		2,852		788		45,139		- 0		- 0		88,498		15,428		33,593		103,758		35,463		77,219		44,020		136,400		215,322		5.48		16.99		26.82		16.06		49.77		78.57

		2035		129,348		115,314		210,849		7,987		2,208		51.46%		20.11%		35.77%		40.73%		23,187		- 0		- 0		41,249		1,606		444		46,965		3,253		899		58,430		- 0		- 0		103,948		19,970		43,485		118,352		40,451		88,080		57,311		166,285		245,764		7.14		20.72		30.62		20.91		60.67		89.67

		2036		129,576		115,525		211,235		8,002		2,212		55.16%		25.19%		40.73%		45.23%		29,098		- 0		- 0		47,051		2,015		557		52,248		3,619		1,001		73,328		- 0		- 0		118,569		25,062		54,572		131,666		45,001		97,989		72,209		197,084		273,537		9.00		24.55		34.08		26.35		71.91		99.81

		2037		129,801		115,737		211,622		8,016		2,216		58.45%		30.51%		45.23%		49.43%		35,311		- 0		- 0		52,344		2,446		676		57,204		3,962		1,095		88,985		- 0		- 0		131,907		30,413		66,224		144,154		49,269		107,283		87,866		227,426		299,587		10.95		28.33		37.32		32.06		82.98		109.31
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Table 8

				AFR 2023 Electric Vehicle MP System Impact										EV per Household								MP EV Count																		Total MP EV MWh Impact by Class																		 New MP EV MWh Impact						Summer Peak (MW)						Winter Peak (MW)								St. Louis Co - Vehicles/Household

Author: Author:
https://data.census.gov/cedsci/table?q=Vehicles%20St.%20Louis%20County%20Minnesota&tid=ACSST1Y2019.S2504
		Households		%		# of vehicles/household		Weighted vehicles/household		 		PEV Demand by Hour of the Day 

Author: Author:
- NREL Modeling						Annual Energy Use Per EV						Medium and Heavy-Duty Vehicles in MN & MP Service Territory

Author: Total medium & heavy
https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-
Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf

Total light:
https://afdc.energy.gov/vehicle-registration

				Total Res Cust (Service Agreements)		Standard/AE Cust (res premise)		MP Area Light Vehicles		MP Area Medium Vehicles		MP Area Heavy Vehicles		US		MP_BaseCase		Medium		High		Base (AFR 2023)						Medium						High						Base						Medium						High						Base		Medium		High		Base		Medium		VeryH		Base		Medium		High				No vehicle available		5,806		6.8%		0		0.0				Hour Ending		L1HomeOpp				Vehicle Class		MWh/Yr/EV

Author: Efficiency: https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

“The energy usage required for medium- and heavy-duty EVs can range from 0.5 kWh to 5.2 kWh per mile compared to 0.2 to 0.4 kWh per mile for light-duty EVs.”

Assumptions:
0.2 to 0.4 kWh per mile for light-duty EVs
0.5-1.5 kWh per mile for medium
1.6-5.2 kWh per mile for heavy
(Made from comparing the average medium duty (6 tons) vs F-150 (3 tons) vs small car (1.5 tons))				Type		Weight

Cory Erickson (MP): Cory Erickson (MP):
Light Weight: < 10,000lbs, class 1 & 2
Meduim Weight: 10,001 - 26,000lbs, class 3 - 6
Heavy Weight: > 26,001lbs, class 7 & 8

https://afdc.energy.gov/data/10380
		# of vehicles

Author: Author:
https://afdc.energy.gov/vehicle-registration

https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf
		%		MP Area Vehicle

																						Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty		Light-Duty		Medium-Duty		Heavy-Duty

		2007		118,870		106,276																																																																								1 vehicle available		26,060		30.5%		1		0.30				1		3.5%				Light Weight

Cory Erickson (MP): Cory Erickson (MP):
General Motors estimates the annual energy use of the Chevy Volt is about 2,520 kilowatt-hours

https://www.energy.gov/eere/electricvehicles/charging-home		2.52

Author: Author:


				Light-Duty Cars		Light		5,053,400		0.95		201,730

		2008		119,301		106,364																																																																								2 vehicles available		32,807		38.3%		2		0.77				2		2.5%				Medium-Duty

Author: Author:
Medium: 12,435 miles/year
0.5-1.5 kWh per mile for medium

Annual Miles: https://afdc.energy.gov/data/10309 		12.4				Light-Duty Pickup & Van		Light		222,146		4.4%		8,867.98

		2009		121,216		107,659																																																																								3 or more vehicles available		20,903		24.4%		3.1		0.76				3		0.8%				Heavy Duty

Author: Author:
Heavy: 28,805 miles/year
1.6-5.2 kWh per mile for heavy

Annual Miles: https://afdc.energy.gov/data/10309 		97.9				Buses		Meduim		28,499		0.6%		1,137.67

		2010		121,235		107,710								0.00%																																																																								1.83				4		0.3%										Freight Trucks		Medium		162,926		3.2%		6,503.94

		2011		121,251		107,035								0.02%																																																																												5		0.0%										Heavy-Duty Trucks		Heavy		52,924		1.0%		2,112.71

		2012		120,697		107,163								0.06%																																																																												6		0.0%										TOTAL				5,297,749		0.9539		211,484.12		0.9539

		2013		121,314		107,708								0.14%																																																																												7		0.0%

		2014		119,789		107,970								0.25%																																																																		Month		Peak Hour		Usage Seasonal %		Coincidence Factor				8		0.3%

		2015		121,515		107,908								0.34%																																																																		1		18		10%		12%				9		0.5%

		2016		121,836		108,332								0.46%																																																																		2		19		10%		12%				10		1.3%

		2017		122,295		108,612								0.61%																																																																		3		11		9%		2%				11		2.0%

		2018		122,557		109,260								0.88%																																																																		4		11		8%		2%				12		3.0%

		2019		122,926

Author: Author:
Pasted in from Expect23		109,336								1.10%																																																																		5		12		8%		3%				13		4.0%

		2020

Author: Author:
Red highlight = leap years. Make sure formulas in cols. F & G are updated to 366 days.		123,617		109,665		200,519						1.33%																																																																		6		15		7%		6%				14		4.5%

		2021		124,691		109,995		201,123						1.72%		0.31%		0.31%		0.31%		343		- 0		- 0		343		- 0		- 0		343		- 0		- 0		864		- 0		- 0		864		- 0		- 0		864		- 0		- 0																								7		15		7%		6%				15		5.5%

		2022		125,243		110,327		201,730		7,642		2,113		2.16%		0.40%

Author: Author:
6-year lag		0.40%		0.40%		444		- 0		- 0		444		- 0		- 0		444		- 0		- 0		1,119		- 0		- 0		1,119		- 0		- 0		1,119		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0						8		15		7%		6%				16		7.5%

		2023		125,613		111,985		204,761		7,756		2,144		3.11%		0.54%		1.21%

Author: Author:
4-year lag		1.21%

Author: Author:
4-year lag		603		- 0		- 0		1,357		42		12		1,357		94		26		1,520		- 0		- 0		2,554		520		1,131		3,419		1,168		2,544		401		3,086		6,012		0.05		0.38		0.75		0.15		1.13		2.19						9		17		7%		10%				17		9.5%

		2024		125,939		112,275		205,292		7,777		2,150		4.44%		0.75%		1.52%		1.52%		838		- 0		- 0		1,712		58		16		1,712		119		33		2,111		- 0		- 0		4,314		721		1,571		4,314		1,474		3,210		992		5,487		7,880		0.12		0.68		0.98		0.36		2.00		2.88						10		19		8%		12%				18		11.5%

		2025		126,257		112,559		205,811		7,796		2,155		6.77%		0.99%		1.94%		1.94%		1,111		- 0		- 0		2,183		77		21		2,183		151		42		2,799		- 0		- 0		4,638		957		2,083		5,502		1,881		4,095		1,680		6,558		10,358		0.21		0.82		1.29		0.61		2.39		3.78						11		18		9%		12%				19		11.5%

		2026		126,601		112,865		206,371		7,817		2,161		9.75%		1.21%		2.63%		2.63%		1,367		- 0		- 0		2,973		95		26		2,973		206		57		3,445		- 0		- 0		6,627		1,178		2,564		7,491		2,560		5,575		2,326		9,249		14,507		0.29		1.15		1.81		0.85		3.37		5.29						12		18		10%		12%				20		9.5%

		2027		126,940		113,167		206,923		7,838		2,167		13.41%		1.52%		3.77%		3.77%		1,725		- 0		- 0		4,271		120		33		4,271		296		82		4,348		- 0		- 0		9,897		1,486		3,236		10,762		3,678		8,009		3,229		13,500		21,330		0.40		1.68		2.66		1.18		4.93		7.78																21		7.5%

		2028		127,269		113,461		207,460		7,859		2,173		17.71%		1.94%		5.60%		8.26%

Author: Author:
2-year lag																																																										

Author: Author:
https://data.census.gov/cedsci/table?q=Vehicles%20St.%20Louis%20County%20Minnesota&tid=ACSST1Y2019.S2504
												

Author: Author:
- NREL Modeling		

Author: Author:
Pasted in from Expect23		

Author: Author:
Red highlight = leap years. Make sure formulas in cols. F & G are updated to 366 days.																																																																																																

Author: Efficiency: https://betterenergy.org/blog/the-medium-and-heavy-duty-electric-vehicle-market-plugging-into-the-future-part-i/

“The energy usage required for medium- and heavy-duty EVs can range from 0.5 kWh to 5.2 kWh per mile compared to 0.2 to 0.4 kWh per mile for light-duty EVs.”

Assumptions:
0.2 to 0.4 kWh per mile for light-duty EVs
0.5-1.5 kWh per mile for medium
1.6-5.2 kWh per mile for heavy
(Made from comparing the average medium duty (6 tons) vs F-150 (3 tons) vs small car (1.5 tons))				

Author: Total medium & heavy
https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-
Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf

Total light:
https://afdc.energy.gov/vehicle-registration		

Cory Erickson (MP): Cory Erickson (MP):
General Motors estimates the annual energy use of the Chevy Volt is about 2,520 kilowatt-hours

https://www.energy.gov/eere/electricvehicles/charging-home		

Author: Author:


		

Author: Author:
Medium: 12,435 miles/year
0.5-1.5 kWh per mile for medium

Annual Miles: https://afdc.energy.gov/data/10309 								

Cory Erickson (MP): Cory Erickson (MP):
Light Weight: < 10,000lbs, class 1 & 2
Meduim Weight: 10,001 - 26,000lbs, class 3 - 6
Heavy Weight: > 26,001lbs, class 7 & 8

https://afdc.energy.gov/data/10380
		

Author: Author:
Heavy: 28,805 miles/year
1.6-5.2 kWh per mile for heavy

Annual Miles: https://afdc.energy.gov/data/10309 										

Author: Author:
https://afdc.energy.gov/vehicle-registration

https://fresh-energy.org/wp-content/uploads/2022/03/Minnesota-Medium-and-Heavy-Duty-MHD-Zero-Emission-Vehicle-Modeling-Report-Fresh-Energy-3.pdf
		

Author: Author:
6-year lag		

Author: Author:
4-year lag		

Author: Author:
4-year lag		2,201		- 0		- 0		6,356		152		42		9,368		649		179		5,546		- 0		- 0		15,153		1,896		4,128		23,608		8,069		17,570		4,427		20,057		48,128		0.55		2.50		6.00		1.62		7.32		17.56																22		6.5%

		2029		127,596		113,752		207,993		7,879		2,178		22.50%		2.63%		8.26%		11.58%		2,996		- 0		- 0		9,392		208		57		13,172		912		252		7,550		- 0		- 0		22,805		2,580		5,619		33,193		11,345		24,703		6,431		29,885		68,122		0.80		3.72		8.49		2.35		10.90		24.86																23		5.0%

		2030		127,920		114,041		208,521		7,899		2,184		27.87%		3.77%		11.58%		15.56%		4,304		- 0		- 0		13,205		298		82		17,747		1,229		340		10,845		- 0		- 0		32,413		3,707		8,071		44,722		15,285		33,283		9,726		43,072		92,172		1.21		5.37		11.48		3.55		15.72		33.63																0		3.5%

		2031		128,238		114,325		209,040		7,919		2,189		33.15%		5.60%		15.56%		20.11%		6,404		- 0		- 0		17,791		444		123		22,988		1,592		440		16,139		- 0		- 0		43,969		5,516		12,011		57,929		19,799		43,112		15,020		60,377		119,721		1.87		7.52		14.91		5.48		22.03		43.68

		2032		128,553		114,606		209,553		7,938		2,195		38.40%		8.26%		20.11%		25.19%		9,463		- 0		- 0		23,044		655		181		28,867		1,999		553		23,846		- 0		- 0		57,207		8,150		17,747		72,744		24,862		54,138		22,727		81,985		150,625		2.83		10.21		18.76		8.29		29.91		54.96

		2033		128,849		114,870		210,036		7,956		2,200		43.06%		11.58%		25.19%		30.51%		13,301		- 0		- 0		28,933		921		255		35,047		2,427		671		33,519		- 0		- 0		72,047		11,456		24,946		88,318		30,185		65,728		32,400		107,330		183,112		4.04		13.37		22.81		11.82		39.16		66.81

		2034		129,112		115,103		210,463		7,972		2,204		47.39%		15.56%		30.51%		35.77%		17,912		- 0		- 0		35,118		1,241		343		41,174		2,852		788		45,139		- 0		- 0		87,633		15,428		33,593		103,758		35,463		77,219		44,020		135,535		215,322		5.48		16.88		26.82		16.06		49.45		78.57

		2035		129,348		115,314		210,849		7,987		2,208		51.46%		20.11%		35.77%		40.73%		23,187		- 0		- 0		41,249		1,606		444		46,965		3,253		899		58,430		- 0		- 0		103,084		19,970		43,485		118,352		40,451		88,080		57,311		165,421		245,764		7.14		20.61		30.62		20.91		60.36		89.67

		2036		129,576		115,525		211,235		8,002		2,212		55.16%		25.19%		40.73%		45.23%		29,098		- 0		- 0		47,051		2,015		557		52,248		3,619		1,001		73,328		- 0		- 0		117,705		25,062		54,572		131,666		45,001		97,989		72,209		196,220		273,537		9.00		24.44		34.08		26.35		71.60		99.81

		2037		129,801		115,737		211,622		8,016		2,216		58.45%		30.51%		45.23%		49.43%		35,311		- 0		- 0		52,344		2,446		676		57,204		3,962		1,095		88,985		- 0		- 0		131,043		30,413		66,224		144,154		49,269		107,283		87,866		226,562		299,587		10.95		28.22		37.32		32.06		82.67		109.31
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Table 9

		Energy Consumed (MWh)		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		         Base		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		         Medium		- 0		232		322		427		524		653		818		1,013		1,265		1,619		2,097		2,519		2,859

		         High		- 0		232		322		427		524		653		818		1,013		1,265		1,619		2,097		2,519		2,859



		Summer Peak Impact (MW)		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		         Base		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		         Medium		- 0		0.04		0.05		0.06		0.08		0.10		0.12		0.15		0.19		0.24		0.32		0.38		0.43

		         High		- 0		0.04		0.05		0.06		0.08		0.10		0.12		0.15		0.19		0.24		0.32		0.38		0.43

		NOTE: CONSISTENT WITH 2021 IDP, BUT PUSHED ONE YEAR DUE TO DCFC DELAYS
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Sheet1

				Standard Rate*		$0.08384



				TOD Period		Adder		Std Rate + Adder		Weekday Hours		Weekend Hours

				On-Peak		$0.04		$0.1205		3 pm to 8 pm		N/A

				Off-Peak		($0.00)		$0.0815		5 am to 3 pm; 8 pm to 11 pm		5 am to 11 pm

				Super Off-Peak		($0.03)		$0.0571		11 pm to 5 am		11 pm to 5 am

				*standard rate has changed since initial filing

				source: https://www.mnpower.com/timeofday 
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TOD_Fcst

				MP Residential Customer Count (AFR 2023)						Participation Rate						Peak Impact 												Elasticity		-35.0%				Price Elasticity of Demand = % Change in Quantity Demanded / % Change in Price

				Total		Dual Fuel		Standard		Base		Mid		High		at 100%		Base		Mid		High						Base Rate = 		0.08384

Author: Author:
FERC Form 1 pg 304,
20, 22 Residential  Revenue Per
KWh Sold

		2020		123,617		7,340		116,277								(19.73)		- 0		- 0		- 0		(19,731)				Peak Period		Peak		Off		Super-Off

		2021		124,691		7,271		117,421								(19.92)		- 0		- 0		- 0						Peak Period		1		0		-1

		2022		125,243		7,156		118,087		0.8%		0.8%		0.8%		(20.04)		(0.17)		(0.17)		(0.17)						Hour Count		1,275		5,187		2,298

		2023		125,613		7,269		118,344		2.2%		2.8%		4.1%		(20.08)		(0.44)		(0.56)		(0.83)						Load Amount (pre-shift)		1,414		5,185		1,731

		2024		125,939		7,263		118,676		5.7%		9.1%		20.2%		(20.14)		(1.14)		(1.84)		(4.06)						Prices (c/kWh)		12.05		10.33		7.32

		2025		126,257		7,255		119,002		14.7%		30.0%		98.5%		(20.19)		(2.97)		(6.06)		(19.89)						Price adder (c/kWh)		3.67		1.95		(1.06)

		2026		126,601		7,252		119,349		38.0%		98.5%		100.0%		(20.25)		(7.71)		(19.95)		(20.25)						% Change in Price		43.7%		23.2%		-12.7%

		2027		126,940		7,248		119,692		98.5%		100.0%		100.0%		(20.31)		(20.01)		(20.31)		(20.31)						Elasticity for Peak Period		-35.0%

		2028		127,269		7,242		120,027		100.0%		100.0%		100.0%		(20.37)		(20.37)		(20.37)		(20.37)						% Change in Quantity Demanded		-15.30%

		2029		127,596		7,236		120,360		100.0%		100.0%		100.0%		(20.42)		(20.42)		(20.42)		(20.42)						Load Shift (check)		(216.4)

		2030		127,920		7,229		120,691		100.0%		100.0%		100.0%		(20.48)		(20.48)		(20.48)		(20.48)						Scaled Shift		(216.352)

		2031		128,238		7,221		121,017		100.0%		100.0%		100.0%		(20.54)		(20.54)		(20.54)		(20.54)						Hr Shift (per customer KW)		(0.17)

		2032		128,553		7,213		121,340		100.0%		100.0%		100.0%		(20.59)		(20.59)		(20.59)		(20.59)

		2033		128,849		7,201		121,649		100.0%		100.0%		100.0%		(20.64)		(20.64)		(20.64)		(20.64)

		2034		129,112		7,182		121,930		100.0%		100.0%		100.0%		(20.69)		(20.69)		(20.69)		(20.69)

		2035		129,348		7158.4716666667		122,190		100.0%		100.0%		100.0%		(20.73)		(20.73)		(20.73)		(20.73)

		2036		129,576		7133.38		122,443		100.0%		100.0%		100.0%		(20.78)		(20.78)		(20.78)		(20.78)

		2037		129,801		7107.6966666667		122,693		100.0%		100.0%		100.0%		(20.82)		(20.82)		(20.82)		(20.82)



										Participation Growth Rate

										2.6		3.3		4.9
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TOD Participation Rate by Scenario



Base	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	2.192471367036157E-2	5.6763722674542327E-2	0.14696293234734925	0.38049131498942329	0.9851031036874367	1	1	1	Mid	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	2.781171027591723E-2	9.1339452069328239E-2	0.29997779430161137	0.98518958714311544	1	1	1	1	High	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	0	8.4683147418540099E-3	4.1340071539867969E-2	0.20181128914290228	0.98518930685068151	1	1	1	1	1	









TOD_Sum

		Summer Peak Impact (MW)		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037

		         Base		(0.2)		(0.4)		(1.1)		(3.0)		(7.7)		(20.0)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)

		         Medium		(0.2)		(0.6)		(1.8)		(6.1)		(20.0)		(20.3)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)

		         High		(0.2)		(0.8)		(4.1)		(19.9)		(20.3)		(20.3)		(20.4)		(20.4)		(20.5)		(20.5)		(20.6)		(20.6)		(20.7)		(20.7)		(20.8)		(20.8)
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TOD_Background

				Standard Residential Rate 2015 = 		$0.09

Author: Author:
2015 FERC Form 1

																				Table 8. Average Reduction in Demand During Events (Docket No. E015/M-12-233; September 30, 2016 Compliance Filing  for its Temporary Rider for Residential Time-of-Day Rate for Participants of the Smart Grid Advanced Metering Infrastructure Pilot Project)

				TOD Rate Adjusters 2014-2015		Energy Charge Adjustment 		Applicable Hours				TOD vs CBS - Load  Reduction		Elast		Share of hours				Event		 Season		Avg CF demand* (watts)		Avg net reduction (watts)		Avg net reduction (%)

				Off-Peak: 		($0.03)		All non-On-Peak		-33.3%		-0.3%		1%		62.1%				1		Winter		1,708		123		7%

				On-Peak: 		$0.01		8 a.m. - 10 p.m. Mon-Fri		15.8%		-15%		-93%		37.7%				2		Summer		1,096		310		28%

				Critical Peak Pricing: 		$0.77		Event based		858.4%		-23%		-3%		0.2%				3		Summer		1,203		281		23%

				CPP Percent Price Increase		858%								8.5841694537		-34.8%		weight elast		4		Summer		1,083		179		17%

																				5		Summer		805		184		23%

																				6		Summer		847		30		4%

						Elasticity		Q Demand		Price										CPP Percent Load Decrease								-17%		-1.98%

						-35%		-3.5%		10.0%



						Price Elasticity of Demand = % Change in Quantity Demanded / % Change in Price
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Phase Two of the research, which began in October 2014 and ran through October 2015, entailed offering
a Time-of-Day Rate Pilot with a Critical Peak Pricing (CPP) component to a subset of Minnesota Power
customers. The objectives of this phase included gauging customer interest and engagement in a fime-
‘ased rate offering, evaluating participant response to price increases during CPP events, and
understanding the operational requirements and impacts related fo the rate offering. This report presents
the results of the evaluation from this phase of the research project and summarizes Minnesota Power's
(the Company's) experience and lessons learned from the pilot. The evaluation is primarily based on
responses from multiple surveys of the program participants and a demand analysis of participants and a
‘matched set of non-participants to determine if the CPP component resulted in customer demand
reductions during six critical-peak events called during the pilot (one in the winter and five in the
summer).

The rate design included the following three time-based price components which were implemented as
adders (or discounts) to the standard five-tiered residential rate structure

Table 1. Time-of-Day Rate Design

TOD Rate Adjusters  Energy Charge Adjustment
50.0299/Wh discount 10pm. -8 am. Mon-Fri;
ClRrE (~3 cents) 24 hrs wknds & holidays

$0.01415/KWh increase

On-Peak s

8am. -10 pm. Mon-Fri

Critical Peak Pricing; $0.77AWh increase Event based







image2.png

Table 8. Average Reduction in Demand During Events

Event Season colﬁx:rﬁa;:tual LYEET? LYEER
demand" (watts) net reduction (watts) net reduction (%)
1 Winter 1,708 + 129 123 £ 129 7% £ 8%
2 Summer 1,096 + 82 310+ 105 28% + 10%
3 Summer 1,203 + 86 281+104 23% £ 9%
4 Summer 1,083+ 76 179 £ 101 17% £ 9%
5 Summer 805 £ 57 184 + 85 23% + 11%
6 Summer 847 £ 67 30+83 4% £ 10%

| Average demand during the 3-hour event window on the respective proxy days.







Sheet1

		Historical Spending

		TEP p. 20						WO Name		2019		2020		2021		2022		2023		Grand Total

								EO PROMO						$8,131.65		$1,426.59		$1,250.00		$10,808.24

								EO TOOLFA						$10,000.00						$10,000.00

								EO TRDALY										$664.73		$664.73

								EV L2RBT								$4,500.00		$7,987.69		$12,487.69

								EV SSRBT								$4,500.00		$4,000.00		$8,500.00

								EVPGEN						$123,449.69		$104,337.38		$82,310.41		$310,097.48

								EVRSS		$456.23		$31,576.89								$32,033.12

								EVSE		$107,003.31		$21,136.45		$19,167.20		$3,000.00				$150,306.96
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Sheet1

		Future Spending 5 year

		TEP p.21

		Category		2024		2025		2026		2027		2028		Total

		Labor (1.5 FTE)		$218,400.00		$224,952.00		$231,700.56		$238,651.58		$245,811.12		$1,159,515.26

		Rebates		$53,041.67		$53,041.67		$53,041.67		$53,041.67		$53,041.67		$265,208.35

		Education and Outreach		$55,000.00		$55,000.00		$55,000.00		$55,000.00		$55,000.00		$275,000.00

		DCFC Capital Costs		$2,602,161.00										$2,602,161.00

		DCFC O&M 		$549,838										$549,838.00
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Table

		NOTE: Due to a typo in the write up, this table was mistakenly also labled as "Table 7"



		AFR 2023				0%		Installs by year

Author: Author:
AFR 2023:

AVG Growth rate from EIA Solar Photovoltic Forecast

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=30-AEO2023&region=0-0&cases=ref2023&start=2021&end=2031&f=A&linechart=~ref2023-d020623a.86-30-AEO2023&map=&ctype=linechart&sourcekey=0								Kw Installed

Author: Author:
AFR 2023:

Installs by year * Avg Install (kW)								Cumulative KW Intalled

Author: Author:
AFR 2023:

Cumulative sum of all kW installed up to x year								Avg Install (Kw)

Author: Author:
AFR 2023:

MP's 6 year historical average of actual installs		

Author: Author:
AFR 2023:

AVG Growth rate from EIA Solar Photovoltic Forecast

https://www.eia.gov/outlooks/aeo/data/browser/#/?id=30-AEO2023&region=0-0&cases=ref2023&start=2021&end=2031&f=A&linechart=~ref2023-d020623a.86-30-AEO2023&map=&ctype=linechart&sourcekey=0								

Author: Author:
AFR 2023:

Installs by year * Avg Install (kW)								

Author: Author:
AFR 2023:

Cumulative sum of all kW installed up to x year																		Cumulative KW Installed														Summer Peak Impact (MW)										T^2		TimeTrend		Intercept								Hourly Capacity Factor by Month																										Month		Peak Hour		Coincidence Factor		Usage Seasonal %

						Incentive		Total		Res		Com				Total		Res		Com				Total		Res		Com				Total		Res		Com						Base		% GR		Medium		% GR		High		% GR				Base		Medium		High				0.00		0.29		(1,180.83)		1187120.01867802		Res				Hour		1		2		3		4		5		6		7		8		9		10		11		12				1		18		0%		5.4%

		2000		4,000,000		- 0																																																										0.00		0.13		(506.42)		509552.420335358		Com				24		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2		19		0%		7.3%

		2001		4,004,001		- 0																																																																						1		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				3		11		46%		8.3%

		2002		4,008,004		- 0																																																												Capacity Factor		11%								2		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4		11		57%		10.0%

		2003		4,012,009		- 0		3		- 0		3				18		- 0		18												6		- 0		6																																								3		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5		12		55%		9.4%

		2004		4,016,016		- 0		12		11		1				26		23		3												2		2		3																																								4		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6		15		48%		10.1%

		2005		4,020,025		- 0		7		6		1				14		11		3												2		2		3																																								5		- 0		- 0		- 0		- 0		1.568		8.626		2.790		- 0		- 0		- 0		- 0		- 0				7		15		56%		11.2%

		2006		4,024,036		- 0		8		6		2				32		20		12												4		3		6																																								6		- 0		- 0		1.376		16.929		38.790		46.364		39.442		22.202		0.905		- 0		- 0		- 0				8		15		56%		11.0%

		2007		4,028,049		20,000		6		5		1				23		18		5												4		4		5																																								7		0.384		76.949		70.522		102.779		120.557		127.107		120.022		102.216		73.085		21.755		58.379		0.461				9		17		23%		9.6%

		2008		4,032,064		49,280		7		5		2				21		18		3												3		4		2																																								8		143.893		212.412		188.725		244.192		234.964		252.762		258.686		249.611		218.803		128.956		187.388		168.136				10		19		0%		6.4%

		2009		4,036,081		37,840		11		5		6				45		14		31												4		3		5																																								9		251.627		306.734		303.257		372.870		339.330		369.514		395.613		392.179		358.672		247.591		284.463		268.535				11		18		0%		5.8%

		2010		4,040,100		26,820		14		7		7				65		22		44												5		3		6																																								10		308.793		377.580		393.138		476.766		430.272		461.348		507.731		515.463		471.869		336.610		345.426		317.884				12		18		0%		5.5%

		2011		4,044,121		29,382		6		5		1				32		22		10												5		4		10																																								11		329.507		432.814		447.303		555.356		492.438		529.275		592.135		594.265		552.841		393.407		393.413		360.898

		2012		4,048,144		299,847		18		15		3				119		94		25												7		6		8																																								12		360.339		472.820		476.958		592.119		533.280		548.243		629.405		633.649		590.934		423.958		415.380		401.062

		2013		4,052,169		236,373		15		11		4				131		59		72												9		5		18																																								13		365.671		460.097		494.229		585.496		535.737		553.747		631.258		635.756		579.317		419.642		399.274		419.340

		2014		4,056,196		148,000		21		16		5				222		144		78												11		9		16																																								14		361.767		432.517		480.494		548.673		511.995		528.052		602.235		600.293		535.806		379.227		354.402		388.789

		2015		4,060,225		156,000		21		17		4				210		138		72												10		8		18																																								15		295.852		366.465		432.440		482.222		447.796		467.935		540.446		540.882		473.117		321.471		242.772		268.049

		2016		4,064,256		138,000		32		23		9				333		183		150												10		8		17																																								16		151.413		246.496		345.289		381.085		349.232		380.270		439.803		428.652		364.590		231.057		75.284		18.899

		2017		4,068,289		275,492		37		29		8				476		284		192												13		10		24																																								17		- 0		60.541		216.828		250.354		235.586		269.585		313.317		292.601		223.505		115.087		12.940		- 0

		2018		4,072,324		481,484		50		45		5				512		388		124												10		9		25																																								18		- 0		- 0		79.377		114.121		116.140		150.583		171.928		142.249		79.411		10.064		- 0		- 0

		2019		4,076,361		1,031,588		110		95		15				1,161		855		305												11		9		21																																								19		- 0		- 0		7.154		34.117		43.615		62.972		65.378		43.550		5.731		- 0		- 0		- 0

		2020		4,080,400		921,728		89		76		13				936		710		226												11		9		21																																								20		- 0		- 0		- 0		- 0		5.612		17.756		16.682		2.200		- 0		- 0		- 0		- 0

		2021		4,084,441		407,156		122		113		9				1,191		1,027		164												11		9		21																																								21		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2022		4,088,484		175,349		180		172		8				1,604		1,519		85				1,604		1,519		85				11		9		21						7,170				7,170				7,170						4.0		4.0		4.0																22		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2023		4,092,529		207,675				177		8				1,757		1,591		167				3,362		3,110		252				11		9		21						8,927		25%		9,106		27%		9,286		30%				5.0		5.1		5.2																23		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		2024		4,096,576		207,675				183		9				1,813		1,641		172				5,175		4,750		424				11		9		21						10,740		20%		11,183		23%		11,636		25%				6.0		6.2		6.5				TABLE:

		2025		4,100,625		207,675				189		9				1,870		1,693		178				7,045		6,443		602				11		9		21						12,610		17%		13,410		20%		14,244		22%				7.0		7.5		7.9				DG Solar Capacity (MW)		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035

		2026		4,104,676		207,675				195		9				1,929		1,746		183				8,974		8,189		785				11		9		21						14,540		15%		15,797		18%		17,135		20%				8.1		8.8		9.5				Base		7.2		8.9		10.7		12.6		14.5		16.5		18.6		20.7		22.9		25.1		27.5		29.9		32.3		34.9

		2027		4,108,729		207,675				201		9				1,990		1,801		189				10,964		9,990		974				11		9		21						16,530		14%		18,355		16%		20,337		19%				9.2		10.2		11.3				Medium		7.2		9.1		11.2		13.4		15.8		18.4		21.1		24.0		27.2		30.5		34.1		37.9		42.0		46.4

		2028		4,112,784		207,675				207		10				2,053		1,858		195				13,017		11,849		1,169				11		9		21						18,583		12%		21,093		15%		23,880		17%				10.3		11.7		13.3				High		7.2		9.3		11.6		14.2		17.1		20.3		23.9		27.8		32.1		36.9		42.1		47.9		54.3		61.3

		2029		4,116,841		207,675				214		10				2,118		1,917		201				15,135		13,765		1,370				11		9		21						20,701		11%		24,025		14%		27,796		16%				11.5		13.4		15.5

		2030		4,120,900		207,675				221		10				2,185		1,977		207				17,320		15,743		1,577				11		9		21						22,886		11%		27,161		13%		32,120		16%				12.7		15.1		17.9

		2031		4,124,961		207,675				228		11				2,254		2,040		214				19,574		17,783		1,791				11		9		21						25,140		10%		30,515		12%		36,889		15%				14.0		17.0		20.5

		2032		4,129,024		207,675				235		11				2,325		2,104		221				21,899		19,887		2,012				11		9		21						27,465		9%		34,101		12%		42,145		14%				15.3		19.0		23.4

		2033		4,133,089		207,675				242		11				2,399		2,171		228				24,298		22,058		2,240				11		9		21						29,864		9%		37,931		11%		47,933		14%				16.6		21.1		26.6

		2034		4,137,156		207,675				250		12				2,474		2,239		235				26,773		24,297		2,475				11		9		21						32,338		8%		42,022		11%		54,301		13%				18.0		23.4		30.2

		2035		4,141,225		207,675				258		12				2,553		2,310		242				29,325		26,608		2,717				11		9		21						34,891		8%		46,390		10%		61,303		13%				19.4		25.8		34.1

		2036		4,145,296		207,675				266		12				2,633		2,383		250				31,958		28,991		2,967				11		9		21						37,524		8%		51,051		10%		68,994		13%				20.9		28.4		38.4

		2037		4,149,369		207,675				274		13				2,716		2,458		258				34,675		31,449		3,225				11		9		21						40,240		7%		56,023		10%		77,439		12%				22.4		31.1		43.0

		2038		4,153,444		207,675				283		13				2,802		2,536		266				37,477		33,986		3,492				11		9		21						43,043		7%		61,325		9%		86,703		12%				23.9		34.1		48.2



																																										avg		12%				14%				17%

																																										avg 2025-2034		13%				14%				16%

																																										CAGR		12.9%				15.4%				17.9%

																																										Pct Growth Adder =				2.50%				5%



																																																2.5%				5.0%
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		Planned Distribution Capital Investments by Categroy		 2018		 2019		 2020 		 2021		 2022

		A - Age Related & Asset Renewal		$10.2		$11.4		$10.5		$14.1		$26.5

		15th Ave Sub & FDR Modernization		($0.0)		($0.0)

		15th Ave Sub Phase II		$2.2		$0.0		($0.0)

		15th Ave W CI - 5650 Location		$0.0

		15th Ave West Transformer Addition		-		-		-		-		$0.4

		15th Ave West-Reconfigure FDR Exits		$0.0

		23 Line- Connect to Bear Creek Sub		-		-		-		-		-

		Age & Asset Renewal 2023		-		-		-		-		$0.0

		Ann's Acres Rebuild		-		$0.1		-		-		-

		Askov Area 23 Line 46kV Rebuild		-		-		-		-		-

		Aurora 25kv cable installation		-		$0.1		$0.1		-		-

		Aurora Stepdown Construction		-		-		$0.7		$0.0		$0.0

		Babbit 1 Feeder Rebuild		-		$0.2		($0.0)		$0.1		($0.0)

		Babbitt Feeder 1 Rebuild - phase 2		-		-		$0.1		($0.0)		-

		BAC FEEDER EXIT REBUILD		-		-		-		-		$0.5

		Barnum- 46kV Stepdown Replacement		-		-		$0.4		$0.0		($0.0)

		BAX 531 FDR- Rebuild one mile		-		-		-		-		-

		Baxter 34kV 531 FDR Rebuild		$0.2		$0.0		-		-		-

		Bear Creek 69/46 kV Expansion		$0.2		$0.0		$0.0

		BIW Offload 30L		-		-		-		$0.3		$0.1

		BLU-552 34kV Rebuild		-		-		$0.3		($0.0)		-

		Bovey 4kV Upgrade		($0.0)

		Canosia Road Sub Expansion		-		-		-		$0.3		$1.0

		Canosia Road Substation Additions				$0.1		$0.0

		Canosia- Third Fdr North Rd-Midway				$1.0		$0.0

		Central Mobile Sub Refurbishment						$0.2		$0.1

		Cent-Upgrade Copperweld to 1/0 ACSR		-		-		-		$0.1		$0.0

		CLQ-406 & CLQ-410-DOUBLE CIRC POLES		-		-		$0.2		$0.0		-

		Convert TML-2 Single-Phase Tap		-		-		-		-		$0.2

		Dist 2013-Replace Failed URD Cable		-		-		-		-		-

		Dist Replace Failed UG		$0.9		$0.6		$0.5		$1.3		$1.2

		Dist Sub Blanket 		$0.5		$0.6		$0.3		$0.3		$6.2

		Dist Unanticipated Rd Relocate		-		-		-		$0.3		$1.0

		Distr Annual Line Restoration		$1.3		$1.2		$0.8		$0.8		$1.5

		Distribution System Blanket		$3.1		$2.6		$3.0		$3.4		$0.6

		Downtown Duluth Lead Cable Replace		-		$0.6		$0.0		-		-

		Dul 14kV 600 Amp Pedestal Rplcement		-		-		-		-		-

		Dul 14kV Fdrs- Manholes & Ductlines		$0.2		$0.0		-		-		-

		Dul 14kV- Rplce Failed LEAD Cable		-		-		-		-		-

		Dul -Replace 260 Fdr on Lift Bridge		-		-		-		-		-

		Dul-34kV Feeder Exit, Int. for FIF								$0.2

		Dul-Unit Price Pilot-GL Restoration		($0.0)		$0.0		-		-		-

		Duluth Lead Cable Replacement		$0.4		$0.0		-		-		-

		Dunka Sub Replacement		-		-		$0.1		$0.0		($0.0)

		Ely Cable Replcement- Kawishiwi Trl		-		-		-		-		-

		ESS- 2 Voltage Conversion/Rebuild		$0.3		($0.0)

		Floodwood Substation Retirement		-				$0.0		-		($0.0)

		French River Transformer Replace		-		-		-		-		-

		Hibbing 23kV- 310 FDR Rebuild		-		-		-		-		-

		Hibbing Feeder Relocations		$0.1		$0.0		-		-		-

		Hinckley E 46kV/12.47kV TX Replace		-		-		-		-		-

		Line Recloser Replacement Program		$0.1		$0.2		$0.1		$0.1		$0.0

		Little Sauk Upgrade		$0.0		-		-		-		-

		LNG 540 FDR- Re-span & Rebuild		-		-		-		-		-

		LNG 545 Feeder- Rebuild		$0.1		$0.1		$0.0		($0.0)		-

		LNG PRAIRIE VOLTAGE CONVERSION-PREP		-		-		-		-		$0.0

		Long Prairie 34/12kV Stepdown		-		-		-		-		$0.2

		Long Prairie Transformer Replacemen		-		$0.0		$0.1		$0.9		$3.2

		LPR 527- 34kV Feeder Rebuild		-		$0.3		($0.0)		-		-

		Maturi 23kV- MTU 330 Rebuild		-		-		-		-		-

		Meadowlands Sub Modernization		-				$0.1		$2.6		$0.1

		Midway 115kV Substation Retirement		-		$0.0		$0.1		-		-

		Motley 348kV/12.47 Sub TX Rplcement		-		-		-		-		-

		Motley 34kV/12.47 kV Substation TX		$0.0		-		-		-		-

		North Shore S.S. Transformer		-		-		-		$0.4		$3.1

		Northern Mobile Sub Refurbishment								$0.0		$0.3

		OLD Grand Rapids 115/23kV Sub		$0.0		-		-		-		-

		Padmount Conversions & Replacements		-		-		$0.0		$1.1		$4.9

		Porcelain Cutout Replacement		$0.0		-		-		-		-

		Replace 6ACW with 1/0ACSR										$0.1

		Ridgeview Bus 2 Replacement		-		$2.0		$0.3		-		($0.0)

		Ridgeview Switchgear Replacement		-		($0.0)		$0.0		-		-

		Ridgeview-Exit Replacement Bus 2		-		$0.1		-		-		-

		Robin Street - Sandstone		-		$0.1		-		-		$0.0

		RVT- 505 Rebuild		-		-		$0.2		$0.4		$0.0

		Sandstone - Remove Various Portions		$0.0		$0.0		-		-		$0.0

		Sandstone 59L 46kV- Replace Poles		-		-		-		-		-

		Sandstone 59L Replacement		$0.0		$0.5		$0.6		$0.3		$0.5

		Sandstone Substation Removal		-		$0.0		$0.1		-		-

		Savanna to Floodwood Feeder						$0.2		($0.0)		$0.0

		Savanna Transformer Addition				$0.0		$1.4		$0.1		$0.0

		Scanlon 14/23kV Sub TX Replacement		-		-		-		-		-

		Scenic Acres- Upgrade Cable		-		$0.4		$0.0		-		-

		Sebeka, Feeder 1 Rebuild				$0.1

		SNT 450L construct 46kv double ckt		-		-		-		-		-

		SNT 59L construct 46kv double ckt		-		-		-		-		-

		Station Battery Replance Blkt 2012		-		-		-		-		-

		Strght Rvr 115/34.5kV Sub-MTEP 7999		-		-		-		-		$0.0

		Stuntz Rebuild Coordination		$0.3		$0.3		$0.2		$0.2		$0.2

		Sub Conversions & Replacements 2023		-		-		-		-		$0.0

		Switch Replacement Program		$0.3		$0.2		$0.2		$0.0		$0.1

		SYL 502 FDR 34kV- Rebuild 2 Miles		-		-		-		-		-

		TH Sw Station: Add 10 MVA Transf.		-		-		-		-		-

		Upsala Substation Upgrades		-		-		-		$0.1		$0.0

		Wrenshall 12 kV,WRR-6321- Baker Rd		-		-		$0.0		$0.0		-

		Verndale Rebuild		-		$0.0		-		$0.7		$0.9

		B - Capacity		$0.3		$0.1		$0.8		$0.4		$0.1

		BLD 524 FDR 34kV-2 mile		$0.0		-		-		-		-

		Build New Feeder- Big Rock, Ret TWH		-		-		$0.4		$0.0		-

		Camp Ripley Distribution Upgrades		-		-		-		-		-

		City of Finlayson 6511 Extension		($0.0)

		Clarrisa 12kV- Reconductor		-		($0.0)		-		-		-

		Deerwood Step-down-Add 2nd Phase		-		-		-		-		-

		Dul-34kV Feeder Exit, Int. for FIF										$0.0

		Grey Eagle Add 2nd Phse Birch Lake		-		-		-		-		-

		LPR- 527 34kV Capacity Upgrade		$0.2		-		-		-		-

		LPR 535-BB Stepdown--Increase Cap		$0.0		-		-		-		-

		Maturi Transformer Addition		$0.0

		Replace 6ACW with 1/0ACSR										$0.1

		Savanna to Floodwood Feeder						$0.1		($0.0)		$0.0

		Savanna Transformer Addition				$0.0		$0.4		$0.0		$0.0

		Sebeka, Feeder 1 Rebuild				$0.0

		SND Transformer Capacity (Essentia		-		-		$0.0		$0.4		$0.0

		Sylvan 504 Fdr Conductor Install		-		-		-		-		-

		Ten Mile Lake 34.5/12.47 KV Sub Cap		-		$0.1		$0.0		-		-

		C - Reliability & Power Quality		$3.7		$4.3		$6.1		$3.6		$3.5

		115kV Hat Trick-Forbes #37 Exit		($0.0)

		15th Ave Sub & FDR Modernization		($0.0)		($0.0)

		15th Ave Sub Phase II		$0.5		$0.0		($0.0)

		15th Ave W CI - 5650 Location		$0.0

		15th Ave West-Reconfigure FDR Exits		$0.0

		3 phase Tie- Pine River to Backus		-		-		-		$0.3		$0.1

		3-Phase Tie- Pine River to Backus		-		-		$0.2		$0.0		-

		BAX 534 34kV-Extend to Motley		$0.0		-		-		-		-

		Bear Creek 69/46 kV Expansion		$0.1		$0.0		$0.0

		BIW Sub transfer from 30L to 317F		-		-		$0.1		$0.4		($0.0)

		Bovey 4kV Upgrade		($0.0)

		Build Marble 23kV to 4kV stepdown		-		-		-		-		$0.2

		Canosia Rd 115/14kV Substation		$0.0		-		-		-		-

		Canosia Road Substation Additions				$0.1		$0.0

		Canosia- Third Fdr North Rd-Midway				$1.0		$0.0

		Capacitor Bank Asset Management		-		$0.1		$0.1		$0.1		$0.0

		Capacitor Bnk Asset Management 2022		-		-		-		-		$0.1

		Central Mobile Sub Refurbishment						$0.2		$0.1

		Chisholm Area Reliability Imprvemnt		-		($0.0)		-		-		-

		CLQ Canosia 405-3 Phase Tie MHY 277		$0.5		$0.0		$0.0		$0.0		-

		Convert 420 fdr-34kv Scan-Moorehead		-		-		-		$0.0		$0.4

		Convert Silver Bay 4kV - 13.8kV		$0.0		($0.0)		-		-		-

		Convert Silver Bay 4kV-13.8kV		-		$0.3		($0.0)		-		-

		Convert Silver Bay to 13.8 kV		-		-		-		$0.4		$0.1

		Convert Silver Bay to 13.8kV		-		-		$0.2		$0.0		$0.5

		Dist Replace Failed UG						$0.0		$0.0

		Dist Specialized Apparatus 2019		-		$0.5		$0.0		$0.0		-

		Dist Sub Blanket 		$0.0		$0.6		$0.8		$0.1		$0.0

		Dist Voltage/Power Quality Sensors		$0.2		$0.0		-		-		-

		Distribution- Specialized Apparatus		$0.3		$0.0		$0.0		-		-

		Distribution System Blanket		$0.8		$0.1		($0.0)		$0.7		$0.1

		Dul 14kV Add Regulators		-		$0.1		$0.3		$0.2		($0.0)

		DUL 14kV-Fdr Resiliency- FRR 275		-		$0.2		$0.0		-		-

		DUL Convert St Luke's		-		-		-		-		-

		Dul-34kV Feeder Exit, Int. for FIF								$0.0		$0.0

		DUL-Fdr Capacity Upgrades-FRR 275		$0.7		$0.1		$0.0		-		-

		DUL-SilverBay Convert Lakeview Sub		-		-		-		-		-

		ESS- 2 Voltage Conversion/Rebuild		$0.1		($0.0)

		EVELETH LAKE STEPDOWN CONVERSION		-		-		-		-		$0.2

		Feeder Resiliency Upgrades		-		-		$0.4		$0.2		$0.3

		Hat Trick 115/23kV Substation		$0.0

		HNS 237 - Reconductor		-		-		$0.4		-		-

		Inst Manholes & Conduit-Superior St		$0.3		$0.7		$0.3		$0.0

		Install Primary Neutral		-		-		$0.1		$0.1		$0.0

		LF Westside 4-12 kV Conversion		$0.0		-		-		-		-

		LFM-LFS 12kV Tie		-		-		-		-		-

		Line Recloser Replacement Program		$0.1		$0.2		$0.2		$0.1		$0.0

		Long Prairie- Construct 34kV Loop		-		-		$0.5		$0.2		$0.0

		LPD- Convert portions to 7.2kV		-		-		-		-		-

		Maturi Transformer Addition		$0.0

		Northern Mobile Sub Refurbishment								$0.0		$0.3

		OLE 4471 - upgrade from 2.4kV to 13		-		-		-		-		$0.0

		OLW 4471 - upgrade 2.4kV to 13.2kV		-		-		-		$0.1		$0.0

		Pine River-Jenkins 3-Phase 12kV Tie		$0.0		-		-		-		-

		Proctor-Reliability Upgrade		-		-		-		-		-

		Reliability Targeted Improvements		-		-		$2.0		$0.4		$0.9

		RIC- ADD THREE-PHASE 12KV TIE		-		-		-		-		$0.1

		Royalton 34/12kV Stepdown		-		-		$0.0		$0.1		($0.0)

		Royalton F Automation		-		-		-		$0.0		$0.0

		RVT-530 to RVT-532 Tie		-		-		-		$0.0		-

		SAN-12.5k Underbuild - 452 Feeder		$0.1		($0.1)		$0.1		($0.0)		-

		Small Substation Communication		$0.0		-		-		-		-

		Switch Replacement Program		$0.1		$0.0		$0.1		$0.0		$0.0

		Three Phse Tie-Jenkins-S Pine River		-		-		-		-		-

		Tie Between TML and HCS		-		$0.3		($0.0)		-		-

		Upgr- Reliability/Pwr Quality 2023		-		-		-		-		$0.0

		Western Station Reserve 3750kVA TX		$0.0		-		-		-		-

		D - New Customer / New Revenue		$4.2		$3.3		$3.5		$5.1		$10.9

		Canisteo Construct Sub		-		($0.0)		-		-		-

		City of Finlayson 6511 Extension		($0.0)

		DIAMOND LAKE Sub/Transf addition		-		-		-		-		-

		Dist Mesaba Jct-Colby Pumphouse		-		-		$0.0		-		-

		Distribution Revenue Blanket		$3.9		$3.3		$3.5		$4.9		$8.1

		Dul 14kV Add Regulators		-		-		-		$0.0		$0.3

		Dunka Rd 138/15kv Sub - New Sub		$0.0		($0.0)		-		-		-

		FIF 261 Maurices Alley Rebuild		-		-		-		-		-

		Minorca 199L Upland Extension		$0.4		$0.0		-		-		-

		New 34kv 421 fdr Canosia Rd to Scan		-		-		-		$0.0		$2.4

		Pine Healthcare Campus		-		-		-		-		-

		Silver Bay Townsite (SBT) 4302, Ext		-		$0.1		-		-		-

		Switch Replacement Program		-		-		-		$0.2		$0.0

		E - Grid Modernization & Pilot Projects		$0.2		$0.2		$0.8		$1.0		$0.5

		59L Remote Motor Op Switch Pilot		-		-		$0.1		-		-

		Col 240- Reliability Improvement		$0.2		($0.0)		-		-		-

		Dist Voltage & Power Qual Sensor		-		$0.2		-		-		-

		Grid Modernization 2023		-		-		-		-		$0.0

		Grid Modernization-Special Pilot		-		-		-		$1.0		$0.5

		Grid Mod-Special Pilot Project		-		-		$0.7		$0.0		$0.0

		PQT 531 34kV Automation		-		-		-		-		-

		F - Government Requirements		$1.9		$2.2		$2.1		$1.5		$2.4

		115kV Hat Trick-Forbes #37 Exit		($0.0)

		Deer River Hwy 6- MNDOT Rd Move		-		-		$0.1		-		-

		Dist Communication Make Ready 2016		-		-		-		-		-

		Dist Communication Make Ready 2017		$0.0		$0.0		-		-		-

		Dist Communication Make Ready work		($0.0)		$0.0		-		-		-

		Dist Unanticipated Rd Relocate		$0.6		$1.0		$1.3		$1.0		$1.5

		Dul- Gary MNDOT ADA move		-		$0.1		$0.0		-		$0.0

		Grand Avenue Reconstruction		-		-		-		-		-

		Hat Trick 115/23kV Substation		$0.0

		Inst Manholes & Conduit-Superior St		$0.3		$0.7		$0.3		$0.0

		Midway Road Roundabout Conversion		$0.2		($0.0)		-		-		-

		NERC Dist for Trans  Aversion-2016		-		-		-		-		-

		NERC Dist for Transmission Aversion		-		($0.0)		-		-		-

		NERCC Rebuild to 3 Phase Line		-		-		-		-		-

		Ranier INF 1 Tap		$0.1		-		-		-		-

		NESC		$0.8		$0.4		$0.4		$0.5		$0.9

		G - Metering		$7.1		$6.3		$12.5		$4.7		$2.9

		AMI		$0.6		$0.2		$0.0		$0.0		$0.1

		Distribution Meter Blanket 		$5.5		$4.1		$6.6		$4.4		$2.8

		Meter Data Management System		$1.0		$1.9		$5.8		$0.2		($0.0)

		H - Other		$0.2		$0.2		$3.5		$2.6		$4.0

		2015 CI Distribution Blanket		-		-		-		-		-

		2016 Backyard Lineman Purchase		-		-		-		-		-

		ATV's for LF Line Department		$0.0		-		-		-		-

		Biwabik-Non-Utility Meter Purchases		$0.0		-		-		-		-

		Deer River Sub Feeder Exits		-		-		-		-		-

		Dul 14kv 222/234/261fdrs Repl Xmers		-		-		-		-		-

		Eveleth Pole Yard		$0.0		$0.0		-		-		-

		Eveleth Pole Yard Purchase		-		-		-		-		-

		General Plant/Damage Claims		$0.1		$0.0		$0.2		$0.5		$2.3

		HSC-Purchase Richards Property		-		-		-		-		-

		LED Light Conversion		-		-		$0.0		$2.0		$1.8

		Line Department Equipment 2019		-		$0.1		-		-		-

		Line Department- Purchase Backhoe		-		-		-		-		-

		Little Falls Forklift		$0.0		-		-		-		-

		Little Falls Forklift Purchase		-		-		-		-		-

		Long Prairie Purchase & Upgrades SPLIT		$0.0		($0.0)		-		-		-

		LSPI Remote Racking Switchgear		-		-		-		-		-

		MISO MTEP #7997-15th Ave W--5616 CI		$0.0		-		-		-		-

		Pro Watch Redundant Server		$0.0		-		-		-		-

		Rebuild Tugger/Puller- Eveleth		-		-		-		-		-

		Skid Steer- HSC Line Department		($0.0)		-		-		-		-

		Street Lighting- Replace Customer		-		-		$3.2		$0.2		($0.1)

		Grand Total		$27.9		$28.0		$39.8		$33.0		$50.8
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		Planned Distribution Capital Investments by Categroy		Actuals

		A - Age Related & Asset Renewal		$28.5

		15th Ave West Transformer Addition		$1.1

		46kV Blanket		$0.1

		Age Related & Asset Renewal		$8.7

		Aurora Stepdown Construction		$0.0

		Babbitt Feeder 1 Rebuild - phase 2		$0.0

		BAC FEEDER EXIT REBUILD		$0.3

		Barnum- 46kV Stepdown Replacement		($0.0)

		Convert TML-2 Single-Phase Tap		$0.2

		Dist Replace Failed UG		$1.1

		Dist Sub Blanket 		$2.6

		Dist Unanticipated Rd Relocate		$0.2

		Distr Annual Line Restoration		$0.3

		Distribution System Blanket		$0.0

		Groundline Blkt		$2.5

		LNG PRAIRIE VOLTAGE CONVERSION-PREP		$0.2

		Long Prairie 34/12kV Stepdown		$0.1

		Long Prairie Modernization		$8.4

		Meadowlands Sub Modernization		$0.0

		North Shore S.S. Transformer		$0.2

		Northern Mobile Sub Refurbishment		$0.1

		Padmount Conversions & Replacements		$1.6

		Replace 6ACW with 1/0ACSR		($0.0)

		Sandstone 59L Replacement		($0.0)

		Stuntz Rebuild Coordination		$0.0

		Switch Replacement Program		$0.0

		Winton Substation Modernization		$0.7

		B - Capacity		$3.5

		Canosia Road Sub Expansion		$2.4

		Dul-34kV Feeder Exit, Int. for FIF		$0.0

		Replace 6ACW with 1/0ACSR		($0.0)

		Skibo 13.8kV-Hoyt Lakes feeder		$0.0

		SND Transformer Capacity (Essentia		($0.0)

		Upgrades for Capacity		$1.1

		C - Reliability & Power Quality		$8.5

		Build Marble 23kV to 4kV stepdown		$0.0

		Capacitor Bnk Asset Management 2022		$0.0

		Convert 420 fdr-34kv Scan-Moorehead		$0.0

		Convert Silver Bay to 13.8kV		($0.0)

		Dist Sub Blanket 		($0.0)

		Distribution System Blanket		($0.0)

		Dul-34kV Feeder Exit, Int. for FIF		$0.0

		EVELETH LAKE STEPDOWN CONVERSION		$0.0

		Feeder Resiliency Upgrades		$0.2

		HNS 237 - Reconductor		$0.0

		Install Primary Neutral		$0.0

		Maturi Substation Expansion		$0.7

		Northern Mobile Sub Refurbishment		$0.1

		OLW 4471 - upgrade 2.4kV to 13.2kV		($0.0)

		Reliability Targeted Improvements		$0.7

		RIC- ADD THREE-PHASE 12KV TIE		$0.0

		Upgr- Reliability/Pwr Quality		$6.8

		D - New Customer / New Revenue		$12.2

		Distribution Revenue Blanket		$12.1

		New 34kv 421 fdr Canosia Rd to Scan		$0.1

		Switch Replacement Program		$0.0

		E - Grid Modernization & Pilot Projects		$4.0

		59L Remote Motor Op Switch Pilot		($0.1)

		Grid Modernization-Special Pilot		$4.1

		F - Government Requirements		$4.2

		Deer River Hwy 6- MNDOT Rd Move		$0.0

		Dist Unanticipated Rd Relocate		$3.7

		NESC		$0.5

		G - Metering		$4.0

		Distribution Meter Blanket 		$4.0

		H - Other		$0.5

		Biwabik-Non-Utility Meter Purchases		$0.0

		General Plant/Damage Claims		$0.5

		LED Light Conversion		$0.0

		Street Lighting- Replace Customer		($0.0)

		I - Electric Vehicle Program		$0.0

		EV Capital Costs		$0.0

		Grand Total		$65.4
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