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Before the Minnesota Public Utilities Commission 

  Comments of the Minnesota Department of Commerce 
 

Docket No. E-999/CI-23-151 
 
 
I. INTRODUCTION  
 
The Minnesota Legislature created the carbon-free standard (CFS) with the passage of H.F. 7, which 
requires Minnesota electric utilities to reach 100% carbon-free electricity by 2040 and tasks the 
Minnesota Public Utilities Commission (Commission) with the implementation of the standard. The 
Commission laid out a series of proceedings to implement the standard in its July 7, 2023 Notice of 
Docket Process and Timeline,1 and the current proceeding is the third round, which focuses on CFS 
compliance.2 
 
Minn. Stat. § 216b.1691 subd. 2d, requires the Commission to issue orders on the criteria and 
standards necessary to measure CFS compliance and determine CFS compliance. The current 
proceeding focuses on how electric utilities will report preparedness and data required to determine 
achievement of the CFS standard. At face value, the measurement and achievement of the CFS concern 
the modification of a reporting template, however the ramifications of decisions in the current 
proceeding may, in some regards, be more consequential than those regarding resource eligibility. The 
current proceeding is fundamentally about what carbon-free electricity actually means in practice. The 
Commission must decide if carbon-free means clean, firm power that attempts to match real-time 
loads where they occur, or if carbon-free means retiring renewable energy certificates (RECs) from 
anywhere in the country while relying on fossil fuels for physical energy and grid reliability, or 
somewhere in between. What the Commission decides to measure, and how, will impact each of these 
issues.  
 
II. PROCEDURAL BACKGROUND  
 
The following procedural history outlines relevant Commission action to the current proceeding. 
  
March 19, 2010 The Commission issues its Order Clarifying Criteria and Standards for 

Determining Compliance Under Minn. Stat. § 216B.1691 in Docket No. E-
999/CI-03-389.3 
 

 

1 Minnesota Public Utilities Commission, Notice of Docket Process and Timeline, July 7, 2023, (eDockets) 20237-197301-01 
at 2, (hereinafter “Notice of Docket Process and Timeline”). 
2 Minnesota Public Utilities Commission, Notice of Comment Period and Updated Timeline, October 31, 2024, (eDockets) 
202410-211486-01, (hereinafter “Notice”). 
3 In the Matter of Detailing Criteria and Standards Measuring an Electric Utility's Good Faith Efforts in Meeting the 
Renewable Energy Objectives Under Minn. Stat. 216B. 169, Minnesota Public Utilities Commission, Order Clarifying Criteria 
and Standards for Determining Compliance Under Minn. Stat. § 216B.1691, March 19, 2010, Docket No. E-999/CI-03-869, 
(eDockets) 20103-48177-01, (hereinafter “March 19, 2020 Order”). 

https://www.edockets.state.mn.us/documents/%7b10643189-0000-C014-B513-455EE8E36C90%7d/download?contentSequence=0&rowIndex=8
https://www.edockets.state.mn.us/documents/%7bC040E392-0000-CC1C-8631-CA940743834E%7d/download?contentSequence=0&rowIndex=2
https://www.edockets.state.mn.us/documents/%7BFBCB2EB0-203F-414A-8CB5-5CE832E884F7%7D/download?contentSequence=0&rowIndex=25
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July 7, 2023 The Minnesota Legislature signs H.F. 7 into law, which created the CFS 
and amended Minn. Stat. § 216B.1691 to increase the Renewable Energy 
Standard (RES) to 55 percent by 2035.4 
 

July 7, 2023 Commission issues its Notice of Docket Process and Timeline which set 
comment period dates for changes to RES and Solar Energy Standard 
(SES; Round 1), new and amended terms (Round 2), CFS compliance 
(Round 3), and the off ramp process (Round 4).5 
 

December 6, 2023 The Commission issues its order for Round 1 of comments. The 
Commission orders that a hydroelectric facility greater than 100 MW and 
built before February 8, 2023 qualifies for compliance with the RES. The 
Commission also states that RECs are eligible for use in the year of 
generation and for four years following the year of generation.6 
 

April 12, 2024 The Commission issues its order for Round 1.5 of comments.7 
 

June 28, 2024 The Department submits its comments for Round 2.8 
 

July 25, 2024 Midwest Renewable Energy Tracking Systems (M-RETS) submits its 
comments for Round 2.9 
 

October 31, 2024 The Commission issues its Notice of Comment for the current 
proceeding. 
 

November 7, 2024 The Commission issues its Order Initiating New Docket and Clarifying 
“Environmental Justice Area” which created the Docket No. E-999/CI-24-
352 to further record development on partial compliance and the 
application of fuel life-cycle analysis.10 

 
 
  

 

4 See H.F. 7. 
5 Notice of Docket Process and Timeline. 
6 See Order Point 6. Minnesota Public Utilities Commission, Order, December 6, 2023, Docket No. E-999/CI-23-151, 
(eDockets) 202312-201019-01 at 9, (“hereinafter December 6, 2023 Order”). 
7 Minnesota Public Utilities Commission, Order, April 12, 2024, Docket No. E-999/CI-23-151, (eDockets) 20244-205306-01, 
(hereinafter “April 12, 2024 Order”). 
8 Minnesota Department of Commerce, Comments, June 28, 2024, Docket No. E-999/CI-23-151, (eDockets) 20246-208098-
01, (hereinafter “June 28, 2024 Comments”). 
9 M-RETS, Comments, Docket No. E-999/CI-23-151, (eDockets) 20247-208944-01, (hereinafter “M-RETS July 25, 2024 
Comments”). 
10 Minnesota Public Utilities Commission, Order Initiating New Docket And Clarifying “Environmental Justice Area,” 
November 7, 2024, Docket No. E-999/CI-24-352, (eDockets) 202411-211701-01, (hereinafter “November 7, 2024 Order”). 

https://www.revisor.mn.gov/laws/2023/0/7/laws.0.3.0#laws.0.3.0
https://www.edockets.state.mn.us/documents/%7BF0ED408C-0000-C41E-916D-35E67056F047%7D/download?contentSequence=0&rowIndex=248
https://www.edockets.state.mn.us/documents/%7BE072D38E-0000-CD15-AE97-4C4EB3BCC057%7D/download?contentSequence=0&rowIndex=215
https://www.edockets.state.mn.us/documents/%7b00216090-0000-CA1C-9A0D-77AEE7AD1F67%7d/download?contentSequence=0&rowIndex=178
https://www.edockets.state.mn.us/documents/%7b00216090-0000-CA1C-9A0D-77AEE7AD1F67%7d/download?contentSequence=0&rowIndex=178
https://www.edockets.state.mn.us/documents/%7B7017EA90-0000-C71E-A58A-B34AE28C88B0%7D/download?contentSequence=0&rowIndex=68
https://www.edockets.state.mn.us/documents/%7b80E20793-0000-CD11-8C78-C3B3C0606CE1%7d/download?contentSequence=0&rowIndex=14
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Topic(s) open for comment:  
 

• When and how should utilities report preparedness for meeting upcoming CFS requirements? 
• By which criteria and standards should the Commission measure an electric utility’s compliance 

with the CFS? 
• What considerations should the Commission take into account regarding the double counting 

of Renewable Energy Credits (RECs) to meet multiple requirements? 
• How should net market purchases be counted towards CFS compliance? 
• Are there other issues or concerns related to this matter? 
 

The Minnesota Department of Commerce (Department) submits its comments in the context of 
multiple competing proceedings, including the newly created Docket No. E-999/CI-24-352,11 which has  
implications for how partial compliance and market purchases are measured and reported for CFS 
compliance. In addition, the fourth round of comments concerns the “Off Ramp Process,” which will 
discuss modifications to the Commission’s March 19, 2010 Order in Docket No. E999/CI-03-869.12 The 
Commission’s March 19, 2010 Order also includes criteria and standards related to measurement and 
achievement,13 which makes it difficult to separate relevant topics open for comment in each separate 
proceeding. The Department addresses overlaps with other proceedings, and describes these conflicts 
in relevant areas of Section III. 
 
III. DEPARTMENT ANALYSIS  
 

A. WHEN AND HOW SHOULD UTILITIES REPORT PREPAREDNESS FOR MEETING UPCOMING CFS 
REQUIREMENTS? 

 

Per Minn. Stat. § 216B.1691 subd. 2g, utilities are not required to begin demonstrating CFS compliance 
until “the end of […] 2030,” which means that the first CFS compliance report will be filed in 2031.  
 
Before the first CFS compliance reports are filed, utilities will need to begin planning to meet the 
requirements. Utilities that meet the definition of a “utility” under Minn. Stat. § 216B.2422,14 which 
requires Integrated Resource Plans (IRPs), are required to engage in long term generation planning that 
includes an analysis of renewable generation and the state’s decarbonization goals. IRPs are the main 
planning tool that utilities use to determine future energy generation. Resource plans determine future 
resource acquisitions that will be required to demonstrate CFS compliance, and these decisions need 
to be made several years in advance in order to meet the 2030 CFS compliance requirement. In 
addition to IRPs, Minn. Stat. § 216B.1691 subd. 3(a) requires utilities to report their ability to meet CFS 
compliance in an IRP or a separate report at least every two years, with requirements including: 
 

(1) the status of the utility's renewable energy mix relative to the standard 
obligations; 

 

11 See Order Point 1. November 7, 2024 Order. 
12 Notice of Docket Process and Timeline at 2. 
13 See Section I. Issues 1, 2, and 4 and Order Points 1, 2, and 7-10. March 19, 2020 Order at 3 and 11-12. 
14 See subdivision 1(b) for the definition of a “Utility.” 
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(2) efforts taken to meet the standard obligations; 
(3) any obstacles encountered or anticipated in meeting the standard 
obligations; 
(4) potential solutions to the obstacles; 
 

Based on these requirements, the Department concludes that Minn. Stat. § 216B.1691 clearly 
prescribes both the “when and how” regarding the Commission’s Notice. 
 
While CFS compliance reporting covered by utilities required to file IRPs will cover a majority of 
Minnesota’s energy generation, the definition of an “electric utility” under Minn. Stat. § 216B.1691 
subd. 1(d) is more expansive in scope compared to the definition of a “utility” under Minn. Stat. § 
216B.2422 subd. 1(b). For these utilities, the Department concludes that the requirements of Minn. 
Stat. § 216B.1691 subd. 3(a) will be sufficient to ensure that the utilities plan to meet CFS compliance 
requirements. 
 
While the manner and timing of CFS preparedness reporting are stipulated by statute, there is a need 
to prepare for CFS compliance ahead of the statutory requirement to ensure utilities report correctly. 
Utilities will need to begin tracking and reporting on a larger share of their generation mix, and will 
have multiple competing requirements that may all fall under the umbrella CFS accounting system. The 
Commission should not assume that every electric utility that files its first compliance report will get 
every aspect of the report correct. Allowing utilities time to build institutional knowledge and develop 
internal processes before the first required CFS report is due will help prevent compliance issues. Any 
unforeseen issues that may arise during a preparation window can be remedied by the Commission 
without consequence to the reporting utilities. 
 
The Department recommends that the Commission order electric utilities to begin to report CFS 
compliance in 2029 for generation year 2028. 
 
Utilities will also need a tracking system in place to ensure accurate accounting and retirement of RECs 
for each applicable standard, including the existing RES,15 SES,16 and Distributed Solar Energy Standard 
(DSES).17 Minn. Stat. § 216B.1691 subd. 4(d) requires:  
 

“[t]he commission shall require all electric utilities to participate in a 
commission-approved credit-tracking system or systems. Once a credit-
tracking system is in operation, the commission shall issue an order 
establishing protocols for trading credits.”  

 
The current tracking system administered by M-RETS is not capable of implementing the full potential 
range of CFS tracking requirements related to partial compliance.18 The Commission will issue orders 

 

15 Statutorily defined as the “Eligible Energy Technology Standard.” See Minn. Stat. § 216B.1691 subd. 2a. 
16 See Minn. Stat. § 216B.1691 subd. 2f. 
17 See Minn. Stat. § 216B.1691 subd. 2h. 
18 For example, M-RETS does not currently issue RECs based on the non-renewable share of co-fired generation with mixed 
renewable and non-renewable sources. See M-RETS July 25, 2024 Comments at 2. Under this system, hydrogen could be 
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regarding partial compliance in Docket No. E-999/CI-24-352, and therefore the REC tracking 
mechanisms will evolve in that proceeding. While the Department concludes the current docket is the 
appropriate docket to discuss regarding REC tracking, the most complex REC tracking matters pertain 
to life-cycle assessment inputs, partial credits, co-firing, and intermediate retirement of RECs to 
generate hydrogen—as well as other technologies that may arise. The final tracking mechanisms will 
depend on the Commission’s order in Docket No. E-999/CI-24-352.  
 
The Department recommends that any decisions regarding modifications to the existing REC tracking 
system be made in Docket No. E-999/CI-24-352. 
 
It is not necessary to discuss further preparedness of the REC tracking system at this time, because the 
only relevant consideration is whether the system can appropriately track and retire RECs according to 
future Commission orders. 
 

B. BY WHICH CRITERIA AND STANDARDS SHOULD THE COMMISSION MEASURE AN ELECTRIC 
UTILITY’S COMPLIANCE WITH THE CFS? 

 

The Department understands Notice Topic 2 to pertain to Minn. Stat. § 216B.1691 subd. 2d(a) and 
subd. 2d(b)(1). The relevant statute states: 
 

Commission order. 
(a) The commission shall issue necessary orders detailing the criteria and 
standards used to: (1) measure an electric utility's efforts to meet the 
standards under subdivisions 2a, 2f, and 2g; and (2) determine whether 
the utility is achieving the standards. 
(b) In the order under paragraph (a), the commission shall include criteria 
and standards that: (1) protect against undesirable impacts on the 
reliability of the utility's system and economic impacts on the utility's 
ratepayers and that consider technical feasibility; 
 

The Department addresses each of these requirements in the following subsections: 
 

• Subd. 2d(a)(1): Section B.1 - Criteria and Standards for the Measurement of CFS 
Compliance 

• Subd. 2d(a)(2): Section B.2 - Criteria and Standards for the Determination of CFS 
Achievement 

• Subd. 2d(b)(1): Section B.3 - Criteria and Standards for Reliability Impacts 
• Subd. 2d(b)(1): Section B.4 - Criteria and Standards for Economic Impacts 
• Subd. 2d(b)(1): Section B.5 - Criteria and Standards for Technical Feasibility 
• Subd. 2d(b)(2): Section B.6 - Criteria and Standards for Partial Compliance 

 

 

awarded full RECs even if the fossil fuel input to generate the hydrogen was greater than the net energy output of the 
hydrogen. 
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The Department notes that Minn. Stat. § 216B.1691 subd. 2d(b)(2) pertains to criteria and standards 
related to partial compliance including market purchases, which will be discussed in Docket No. E-
999/CI-24-352, as well as in Notice Topic 4, and are therefore not discussed in this section. 
 

B.1. Criteria and Standards for the Measurement of CFS Compliance 
 

B.1.1. Tracking of Electric Utility Credit Sales and Imports 
 

Minn. Stat. § 216B.1691 subd. 2g sets a clear standard to match percentages of an electric utility’s 
“total retail electric sales to retail customers in Minnesota” with carbon-free electricity, however the 
statute is silent on electric generation from CFS-ineligible generation sources such as coal and natural 
gas-fired generation, or the carbon-emitting fraction of energy generation from partially compliant 
sources.  
 
Nothing in the CFS precludes a utility from maintaining or building additional CFS-ineligible generation, 
for example, in order to meet MISO capacity requirements. Such resources will be dispatched 
according to the MISO merit order, which penalizes higher-variable cost resources such as future 
carbon-free hydrogen combustion turbines, for example. Even when all Minnesota utilities achieve 
100% carbon-free electricity, all generation, including CFS-ineligible generation will be dispatched by 
MISO to meet grid capacity needs. If sufficient carbon-free capacity does not exist at any one time, and 
as discussed above, there is no guarantee that carbon-free capacity will be dispatched by MISO to 
meet of all Minnesota’s capacity needs. Instead, the likely outcome is that if utilities do not possess 
sufficient carbon-free capacity, or if the carbon-free capacity is too expensive to routinely dispatch in 
the MISO merit order, MISO will dispatch lower cost CFS-ineligible resources external to utility-owned 
or -operated resources to meet Minnesota’s capacity needs.19 The Department notes that, in the MISO 
dispatch process utilities can require MISO dispatch to occur out of economic merit order. This 
anomaly currently happens for some coal plants, for example.   
 
In practice, an electric utility may happen to generate electricity to match its total retail electric sales, 
but may not generate sufficient carbon-free electricity to match its total retail electric sales. In any 
instance where an electric utility does not generate enough carbon-free electricity to match its total 
retail electric sales, an electric utility may need to purchase energy attribute certificates (EACs)20 to fill 
in the generation gap between carbon-free generation and load.  
 
Electric utilities must always pay for their load at the locational marginal price (LMP), but are not 
required to pay for EACs to match their real time load. In this example, the result is an electric utility 
generating or importing electricity which cannot be counted as carbon-free, even if the electricity at 
the time is 100% carbon-free.21 The remainder of the time, the electric utility’s CFS-ineligible power 
plant will be dispatched by MISO, or the electric utility will rely on the MISO grid mix, which contains a 
significant amount of CFS-ineligible generation. In practice, electric utilities should not be asked to 

 

19 Note that MISO does not recognize state borders and MISO dispatches power plants to meet total system load 
requirements. However, Minnesota contributes to the total MISO load. 
20 The IRS 45V tax credits for hydrogen use the term “energy attribute certificate” for RECs and other credits that can be 
retired to demonstrate compliance with the regulation. See 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(2)(ii). 
21 The only scenario in which this example could occur is if MISO is 100% Carbon-free. 

https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(2)(ii)
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track CFS-ineligible generation because generation and load operate separately and exist in multi-state 
markets that electric utilities (and the Commission) do not control.  
 
Instead, electric utilities should track all instances when electric utility buys or sells EACs. The quality of 
this information depends on the Commission’s decision in the next section, regarding an hourly 
matching requirement. If annual EAC matching is required, then electric utilities would only need to 
true-up EAC generation to load once per year by the purchase or potential sale of EACs. This 
information would provide little indication of an electric utility’s reliance on CFS-ineligible generation 
for grid reliability needs, because gaps and surpluses in CFS-eligible generation will cancel each other 
out. If hourly EAC matching is required, then electric utilities would need to true-up generation each 
hour, which may require sales of EACs when generation exceeds load, and purchases of EACs when 
EAC generation is insufficient to match load. Electric utilities would need to use demand-side data such 
as advanced metering infrastructure (AMI) to determine if the Minnesota share of their electric load 
was sufficiently matched by EACs. This information would highlight both hourly and seasonal gaps in 
EAC generation, which are discussed further in Section III.B.1.2. 
 
The Department recommends that the Commission order electric utilities to all report sales and 
purchases of EACs at the time interval required for CFS matching. 
 
The above requirement would not provide data on the full reliance of electricity not covered by EAC 
generation. Even though load data would be required to determine if EACs should be purchased or 
sold, electric utilities would not have to report hourly load, and therefore any gaps in EAC generation 
that are not covered by EACs will not be reported.22 The Department provides a separate 
recommendation for the reporting of load data because the reporting of load data would impose 
additional reporting requirements with different benefits. The main benefit of hourly load data 
coupled with CFS-eligible generation data is that electric utilities would then be required to report 
reliance of all generation required to match load regardless of whether EACs were purchased to match 
load. Therefore, these data would provide the entire data set of an electric utility’s reliance upon 
potentially CFS-ineligible generation.  
 
The Department recommends that the Commission order electric utilities to all report hourly 
Minnesota retail electric sales.  
 
The Department does not argue that the tracking of EAC purchases, sales, and total load matching 
should be used to determine CFS achievement, but should instead be used to help the Commission and 
intervenors understand the influence of potentially CFS-ineligible generation assets required to serve 
each electric utility’s Minnesota load. The Department notes that its recommendation above can be 
implemented without a requirement for hourly EAC matching, as the requirement is for informational 
purposes only. 
 
 

B.1.2. Hourly Matching 
 

22 Such gaps in data would occur before CFS compliance reaches 100%, or if electric utilities claim exemptions from hourly 
matching. 
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B.1.2.1  Statutory Interpretation of Hourly Matching 
 
The CFS requires a utility to generate or procure a certain percentage of the utility’s total retail electric 
sales to retail customers in Minnesota from a carbon-free energy technology by specified years. Minn. 
Stat. § 216B.1691, subd. 2g states: 
 

Carbon-free standard. 
In addition to the requirements under subdivisions 2a and 2f, each electric 
utility must generate or procure sufficient electricity generated from a 
carbon-free energy technology to provide the electric utility's retail 
customers in Minnesota, or the retail customers of a distribution utility to 
which the electric utility provides wholesale electric service, so that the 
electric utility generates or procures an amount of electricity from carbon-
free energy technologies that is equivalent to at least the following 
standard percentages of the electric utility's total retail electric sales to 
retail customers in Minnesota by the end of the year indicated: 
(1)  2030  80 percent for public utilities; 60 percent for other electric 
utilities 
(2)  2035  90 percent for all electric utilities 
(3)  2040  100 percent for all electric utilities.23 
 

The statute does not specify how electric sales should be tracked for purposes of CFS compliance. 
“Total retail electric sales” is defined by Minn. Stat. § 216B.1691, subd. 1(f), to mean “the kilowatt-
hours of electricity sold in a year by an electric utility to retail customers of the electric utility or to a 
distribution utility for distribution to the retail customers of the distribution utility.” But, sales do not 
take place annually— instead the MISO real-time market clears bids every five minutes.24 The statute is 
clear that a utility must be in compliance with the CFS by the end of the specified years, meaning a 
utility cannot calculate its total retail electric sales for the year then seek to comply with the statute, 
because total sales and CFS compliance are ultimately determined at the same time. The most 
accurate representation of sales is to represent the actual sales environment with the best available 
data. Currently, the electric industry is moving towards an hourly-matching construct, which strikes a 
balance between data resolution and the feasibility of implementation. This tracking mechanism is 
already available in the market; for example, M-RETS offers an hourly EAC tracking service to meet 
sustainability goals.25 
 
Notably, Minn. Stat. § 216B.1691, subd. 2d(a), provides the Commission with the authority to issue 
orders “detailing the criteria and standards used to [...] measure an electric utility’s efforts to meet” 
the CFS. A requirement to use hourly matching is consistent with this grant of statutory authority, and, 

 

23 Minn. Stat. § 216B.1691, subd. 2g 
24 Midcontinent Independent System Operator, MISO Markets and Market Participation Overview, (N.D.). Available at: 
https://cdn.misoenergy.org/Fact%20Sheet%20-%20MISO%20Market%20Participation%20Overview632546.pdf  
25 Midwest Renewable Energy Tracking Systems, Solutions: 24/7 Hourly Tracking, (N.D.). Available at:  
https://www.mrets.org/solutions/hourly-tracking/  

https://www.revisor.mn.gov/statutes/cite/216b.1691
https://cdn.misoenergy.org/Fact%20Sheet%20-%20MISO%20Market%20Participation%20Overview632546.pdf
https://www.mrets.org/solutions/hourly-tracking/


Docket No. E-999/CI-23-151 
Analyst(s) assigned: Sydnie Lieb, Ari Zwick, Leo Ndiaye 
 
 
 

9 

as explained below, would lead to more accurate data and is more likely to achieve the ultimate goal of 
shifting energy generation to carbon-free technology.  
 

B.1.2.2  Justification for Hourly Matching 
 
In addition to the authority granted to the Commission under Minn. Stat. § 216B.1691, subd. 2d(a), the 
use of hourly matching finds support in the code of federal regulations. For example, hourly matching 
is set by the Internal Revenue Service (IRS) for 45V credits, which require hourly matching for hydrogen 
generation.26 Like the CFS, this requirement goes into effect in 2030.27 The IRS regulations implement 
hourly matching by requiring that, starting in 2030, EACs include “the date and hour (including time 
zone, or in UTC) in which such electricity was generated.”28 As noted above, M-RETS, the Commission-
approved tracking system for RECs in Minnesota, offers hourly-tracking data, and utilities that utilize 
RECs to satisfy the renewable-energy standards established in Minn. Stat. § 216B.1691 are already 
required to include “the dates when the energy associated with the credits was generated“ when filing 
their utility plans with the Commission.29       
 
The Department relies on 45V tax credit guidance, as published on January 10, 2025,30 throughout its 
comments in this section because the tax credits contemplate decarbonization in an electric grid that is 
not currently decarbonized. The regulations laid out by the IRS ensure that increased electric 
generation for decarbonization does not result in the new requirements for the dispatch of the MISO 
marginal unit, which is often a fossil fuel generator.31 The Department concludes that the same logic 
should apply to all electric generation needed to fulfill CFS compliance requirements. 
 
Under an hourly EAC matching system, electric utilities would sell EACs when generation exceeds sales 
and would purchase EACs when electric utility-owned or -operated assets do not supply a sufficient 
number of EACs to match the hourly total retail electric sales.  
 
To highlight the importance of hourly tracking, it is important to discuss what CFS compliance could 
look like in its absence. Figure 1 shows what would be a CFS-compliant average hourly generation 
curve to meet the needs of flat retail sales, if sales are totaled annually. In this example, from 7:00 AM 
to 6:00 PM the solar system would fully supply demand and would lead to net energy exports as well 

 

26 26 C.F.R. § 1.45V-4(d)(3)(ii) (2024). 
27 26 C.F.R. § 1.45V-4(a)(2); Minn. Stat. § 216B.1691, subd. 2g.  
28 26 C.F.R. § 1.45V-4(d)(2)(iii)(E).    
29 Minn. Stat. § 216B.1691, subd. 3(a)(9)(ii).   
30 National Archives – Federal Register, Credit for Production of Clean Hydrogen and Energy Credit, (January 10, 2025). 
Available at: https://www.federalregister.gov/documents/2025/01/10/2024-31513/credit-for-production-of-clean-
hydrogen-and-energy-credit  
31 In 2024, coal and gas were the marginal unit for 78.9% of all five-minute intervals averaged over MISO North, South, and 
Central. Midcontinent Independent System Operator, Market Reports – Historical Real-Time Fuel on the Margin (zip), (N.D.). 
Available at: https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-
reports/#nt=%2FMarketReportType%3AReal-Time%2FMarketReportName%3AHistorical%20Real-
Time%20Fuel%20on%20the%20Margin%20(zip)&t=10&p=0&s=MarketReportPublished&sd=desc  

https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(3)(ii)
https://www.ecfr.gov/current/title-26/part-1/section-1.45V-4#p-1.45V-4(a)(2)
https://www.revisor.mn.gov/statutes/cite/216b.1691
https://www.ecfr.gov/current/title-26/part-1/section-1.45V-4#p-1.45V-4(d)(2)(iii)(E)
https://www.revisor.mn.gov/statutes/cite/216b.1691
https://www.federalregister.gov/documents/2025/01/10/2024-31513/credit-for-production-of-clean-hydrogen-and-energy-credit
https://www.federalregister.gov/documents/2025/01/10/2024-31513/credit-for-production-of-clean-hydrogen-and-energy-credit
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3AReal-Time%2FMarketReportName%3AHistorical%20Real-Time%20Fuel%20on%20the%20Margin%20(zip)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3AReal-Time%2FMarketReportName%3AHistorical%20Real-Time%20Fuel%20on%20the%20Margin%20(zip)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3AReal-Time%2FMarketReportName%3AHistorical%20Real-Time%20Fuel%20on%20the%20Margin%20(zip)&t=10&p=0&s=MarketReportPublished&sd=desc
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as net EAC generation.32 In the remaining 13 hours of the day, the electric utility would then rely on 
energy imports, but could draw down its net EACs to claim CFS compliance. 
 

Figure 1: Illustration of the Problem with Annual CFS EAC Purchases 

 
Source: NREL PVWatts33 

 
If electric utilities attempt to generate annual EACs to fulfill their CFS obligations, this strategy could 
expose the utilities to increased electricity market risks. In the above example, generation would not 
be matched to load, and the electric utility would have increased buy-side and sell-side exposure in the 
MISO market, which increases ratepayer risks. The seasonal generation patterns of wind and solar may 
expose electric utilities to seasonal over- or under-exposure as well.34  
 
Should other electric utilities attempt to meet the CFS requirements with the same resource, the cost 
of energy and EACs in the above example may decrease between 7:00 AM to 6:00 PM if the energy  
and EAC markets become oversupplied.35 If all electric utilities rely on significant net energy exports, 
curtailment will be more likely, or the energy must be stored. Switching to hourly REC matching would 
then send appropriate price signals to build new power generation or storage that can supply EACs 
during hours when EAC generation cannot fully supply load.  
 
In addition to economic concerns, hourly matching would also advance the State’s environmental 
goals. In the above example, the remaining 13 hours of the day could be served physically on natural 
gas or coal power, because the net generation of EACs would be sufficient to claim that all electricity is 
carbon-free, even though for 13 hours of the day, an electric utility’s power generation could come 

 

32 Note that EACs are used here to describe RECs and alternative energy credits (AECs) including nuclear and partial 
compliance credits. 
33 100 MWac solar array with single axis tracking and bifacial modules without losses in Saint Paul, MN. National Renewable 
Energy Laboratory, NREL’s PVWatts Calculator, (N.D.). Available at: https://pvwatts.nrel.gov  
34 For example, see Figure 2 in Section III.B.3. 
35 For example, see https://blog.gridstatus.io/curtailment/  
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from CFS-ineligible resources. It would be appropriate to argue that because Minnesota operates in a 
larger electric transmission network, that net renewable energy exports would offset fossil fuel 
generation elsewhere. However, it cannot be assumed that this scenario will always be the case. As 
renewable generation approaches 100% for certain hours of the day, the generation could result in 
curtailment of other renewable generation rather than a ramp down of fossil fuel generation and will 
become increasingly problematic as Minnesota approaches its 100% CFS goal. Therefore, a reliance on 
non-utility load to absorb excess generation should not always be assumed to result in lower carbon 
emissions. 
 
The Department recommends that the Commission order hourly matching for CFS compliance for 
electric all electric utilities. 
 
If the Commission decides to implement some form of hourly matching, the Commission would also 
need to partially rescind its December 18, 2007 Order that allowed utilities to bank EACs for a period of 
up to four years.36 Even if the Commission does not decide to implement any hourly matching 
requirement, the Department still recommends a recission of this order to better match EAC 
generation to actual retail sales. 
 
The Department recommends that the Commission rescind its order points 1 and 3 from its December 
18, 2007 Order in Docket Nos. E-999/CI-04-1616 and E999/CI-03-869 and modify order point 6 of the 
Commission’s December 6, 2023 Order in Docket E-999/CI-23-151 to remove “All renewable energy 
credits generated from such facilities will be eligible for use in the year of generation and for four 
years following the year of generation.” These orders will be rescinded/modified effective January 1, 
2030. 
 

B.1.2.2  Timing of Hourly Matching Requirement 
 

While the IRS 45V tax credits require hourly matching by 2030,37 the Department understands that 
hourly matching may impose an undue burden by requiring hourly matching to begin at the same time 
as CFS compliance. Therefore, the Department proposes a phased approach to allow electric utilities 
sufficient time to include hourly matching in IRPs and to begin reporting on CFS compliance. 
 
The Department recommends that the Commission order the following total retail electric sales 
matching requirements for electric utilities by the end of the year indicated: 
 

1) 2030: Annual matching of 80 percent for public utilities; 60 percent for other electric utilities 
2) 2035: Hourly matching of 80 percent for public utilities; 60 percent for other electric utilities 
3) 2040: Hourly matching of 90 percent for all electric utilities 
4) 2045: Hourly matching of 100 percent for all electric utilities. 

 

 

36 In the Matter of a Commission Investigation into a Multi-State Tracking and Trading System for Renewable  
Energy Credits and In the Matter of Detailing Criteria and Standards for Measuring an Electric Utility’s Good Faith  
Efforts in Meeting the Renewable Energy Objectives Under Minn. Stat. §216B.1691, Minnesota Public Utilities Commission, 
Order Establishing Initial Protocols for Trading Renewable Credits, December 18, 2007, Docket Nos. E-999/CI-04-1616 and 
E999/CI-03-869, (eDockets) 4872138.  
37 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(2)(iii)(E) 

https://www.edockets.state.mn.us/documents/%7bEFCEEBEB-17C9-4B1F-AE09-4CA8EA6610F6%7d/download?contentSequence=0&rowIndex=8
https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(2)(iii)(E)
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B.1.2.3 Inclusion of Hourly Matching in IRPs 
 
Utilities that are required to match hourly retail sales should also be required to model hourly 
matching in IRPs. Requiring hourly matching constraints in IRPs will help setup electric utilities to 
acquire resources that best fit modeled hourly retail electric sales. This requirement will ensure that 
electric utilities are not overly dependent on EAC markets and any market instability that may increase 
the financial burden imposed upon ratepayers.  
 
The Department recommends that the Commission order all integrated resource plans where the 
utility uses a capacity expansion model to incorporate hourly matching constraints in the models to 
demonstrate CFS compliance. 
 

B.1.2.4 Status of EAC Markets 
 

The Department recognizes that while tracking mechanisms exist for hourly EACs, a market trading 
solution currently does not yet appear to exist. Electric utilities will need to both track, buy and sell 
EACs to match total retail electric sales with EACs. The Granular Certificate Trading Alliance is currently 
working towards a market trading platform, but the platform does not appear to be active yet.38 Even 
when the market becomes active, or others like it, there will still be tangible problems to solve, which 
include, but are not limited to: 
 

1. When EACs are generated and sold (i.e. subsequent hour or later); 
2. Eligibility for day ahead and/or real time trading; 
3. True-ups if day ahead trading is required to matched with real time sales; 
4. Use of day ahead, or two-day ahead load forecasts;39 
5. Use of AMI meter data; 
6. Methodology to measure real time hourly retail sales data to generate the need for hourly 

RECs; and 
7. Potential exemptions for electric utilities who do not have AMI meter data or forecasting 

abilities. 
 

The Department contends that hourly matching requirements can be enforced to a certain extent by 
using only utility-owned or operated resources to meet hourly matching quotas, and that EAC markets 
are only necessary to achieve full hourly EAC compliance. Therefore, the ongoing development of EAC 
markets should not be viewed as a justification to not implement hourly matching. In addition, the 
Department recommends that EAC matching begin ten years from now, which leaves ample room for 
hourly EAC markets to mature. 
 
In the meantime, the Department concludes that monitoring of EAC market development is the most 
appropriate course of action. 
 

 

38 The GC Trading Alliance, Building the market infrastructure for time- and location-based carbon-free energy, (N.D.). 
Available at: https://www.leveltenenergy.com/alliance  
39 For example, if day ahead trading is allowed, an electric utility would have to know its load requirement when day ahead 
trading begins, which would require the forecast be generated in the prior day. 

https://www.leveltenenergy.com/alliance
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The Department recommends that the Commission order the Department to submit an annual 
compliance report that outlines the status of EAC markets and provides potential options to 
implement hourly EAC trading for electric utilities. 
 
The Department recommends to monitor the status of EAC markets for three years, upon which time 
the Commission will open a docket to determine the rules by which hourly trading of EACs will be 
regulated. A Commission order in 2029 will allow electric utilities five years to prepare for the hourly 
matching requirement that begins in generation year 2035. 
 
The Department recommends the Commission order that a new docket be opened in 2029, which 
shall determine the requirements necessary to facilitate the sales and purchases of hourly EACs. 
 

B.1.3. EAC Purchase Region 
 
Electric utilities are currently under no obligation to ensure that EACs generated or purchased to meet 
the CFS actually supply Minnesota’s electric needs, as power markets and EAC markets operate 
independently. Minn. Stat. § 216B.1691, subd. 4, states: 
 

(b) In lieu of generating or procuring energy directly to satisfy a standard 
obligation under subdivision 2a, 2f, or 2g, an electric utility may utilize 
renewable energy credits allowed under the program to satisfy the 
standard. 
(c) The commission shall facilitate the trading of renewable energy credits 
between states. 
(d) The commission shall require all electric utilities to participate in a 
commission-approved credit-tracking system or systems. Once a credit-
tracking system is in operation, the commission shall issue an order 
establishing protocols for trading credits. 
 

The statute clearly states that the Commission must allow for both the purchase of EACs and the 
trading of EACs between states, but imposes no geographic boundary upon the purchase and trading 
of EACs. Therefore, electric utilities could purchase annual or hourly EACs in California, Texas, Maine, 
or any other state or region outside of a balancing authority for which Minnesota operates within or 
for which MISO regularly trades with.  
 

The electric transmission system is complex and interconnected throughout the country, but real 
transmission constraints have a material effect on power flows. The IRS 45V tax credit for hydrogen 
contemplates power flows by defining regions,40 and then requires that electric generation used to 
generate hydrogen be sourced from a facility that is in the same region,41 otherwise it shall use the 
regional power mix.42 The regulation also allows for interregional transfers, provided that 1) the owner 
of the EAC has transmission rights outside of the region 2) the owner settles the transaction within the 

 

40 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(2)(ix) 
41 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(3)(iii)(A) 
42 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (a)(2) 

https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(2)(ix)
https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(3)(iii)(A)
https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(a)(2)
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region and 3) the owner does not have any reverse transactions to counteract the sale.43 These 
regulations help ensure that carbon-free power generation is realistically capable of meeting local 
energy needs.  
 
The 45V regulation defines the “Midcontinent ISO (Balancing Authority): North and Central” within the 
“Midwest” region, and the “Midcontinent ISO (Balancing Authority): South” within the “Delta” region, 
which reflects power transfer constraints between the Midcontinent Independent System Operator 
(MISO) North/Central and South.44 These constraints can and should be considered for the 
implementation of the CFS. The absence of such a requirement would enable Minnesota electric 
utilities to source clean power from anywhere in the country, regardless of whether the power has any 
chance of physically meeting state energy needs, similar to how the Low Carbon Fuel Standard (LCFS) 
operates. 
 

The Department recommends that the Commission order that all EACs retired to demonstrate CFS 
compliance be generated within the Midwest Region, as defined by 26 CFR Ch. I, Sch. A, § 1.45V-4 
Paragraph (d)(2)(ix), or meet the 45V requirements for interregional delivery, as defined by 26 CFR 
Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(3)(iii)(B). 
 

The Department notes that it may not always be possible to purchase RECs from the Midwest region. 
The Department intends to discuss appropriate off-ramps in the Round 4 comment period, but 
recommends regional compliance as the standard to meet before exemptions are granted. 
 

B.1.4. Multiple EACs 
 
Depending on decisions to be made in Docket No. E-999/CI-24-352, there a possibility that multiple 
EACs could be issued for each MWh of generation. Such examples could include negative emitting 
refuse-derived fuel, waste biomass, bioenergy with carbon capture and storage (BECCS), or any other 
energy technology that results in negative emissions. In addition, there is the possibility to issue 
multiple CFS-ineligible credits for emissions above a baseline.45 
 
While the Department recommended the usage of fuel life-cycle assessment to determine partial 
compliance in its June 28, 2024 Comments,46 the Department recommends here that limits would 
simplify the reporting of negative and positive emissions from electricity generation. Minn. Stat. § 
216B.1691 subd. 4(a) states: 
 

The program must treat all eligible energy technology equally and shall not 
give more or less credit to energy based on the state where the energy was 
generated or the technology with which the energy was generated.  

 

43 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(3)(iii)(B) 
44 MISO can transfer 3,000 MW from MISO North to South, which is less than 10% of MISO South’s peak load. Union of 
Concerned Scientists, How Transmission—Not Gas—Will Bolster Winter Grid Reliability: A Look at MISO South, (January 6, 
2025). Available at: https://blog.ucsusa.org/paul-arbaje/how-transmission-not-gas-will-bolster-winter-grid-reliability-a-
look-at-miso-south/  
45 If CFS-ineligible generation is tracked for the generation of hydrogen, then coal could receive approximately double 
credits compared to natural gas, if natural gas is a baseline.  
46 June 28, 2024 Comments at 2. 

https://www.ecfr.gov/current/title-26/chapter-I/subchapter-A/part-1/subject-group-ECFRe427f958a26c8f4/section-1.45V-4#p-1.45V-4(d)(3)(iii)(B)
https://blog.ucsusa.org/paul-arbaje/how-transmission-not-gas-will-bolster-winter-grid-reliability-a-look-at-miso-south/
https://blog.ucsusa.org/paul-arbaje/how-transmission-not-gas-will-bolster-winter-grid-reliability-a-look-at-miso-south/
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While subdivision 4 relates to the quantification of RECs, the statute offers guidance that RECs issued 
under the RES should be treated equally, regardless of technology. It would be logical for the 
Commission to extend the applicability of Minn. Stat. § 216B.1691 subd. 4(a) to all EACs and not 
provide special treatment for the CFS compared to the RES.  
 
In addition, the statutory definition of “carbon-free” provides support to set a floor for the reporting of 
negative emissions. Pursuant to Minn. Stat. § 216B.1691, subd. 1(b), “carbon-free” is defined as “a 
technology that generates electricity without emitting carbon dioxide.” The definition of carbon-free 
does not suggest that additional credits should be issued for negative emitting technologies. Rather, 
electricity generation “without” emissions should be considered “carbon-free,” and EACs should be 
issued based on the amount of carbon-free electricity that is actually generated. 
 
The existing system to report RES and SES compliance in Docket No. E999/PR-YR-12 relies on ledgers to 
prove that RECs were retired in quantities sufficient to meet required standards. The Department 
recommends that the fundamental reporting structure be retained by limiting the number of EACs that 
can be generated to between zero and one EAC issued per MWh of electricity generation. The same 
limitation would be imposed upon the reporting of CFS-ineligible generation, should this generation be 
tracked in some way. Without going into details to be discussed in Docket No. E-999/CI-24-352, this 
limitation would decouple the fuel life-cycle analysis carbon footprint from the actual energy 
generation reported to meet CFS standards. Fuel life-cycle analysis would then only be used to 
determine if one MWh of electricity generation should receive zero-to-one EAC. 
 
To further highlight the importance of this proposal, consider how the system would look without this 
limitation. If electric utilities are allowed to report multiple EACs per MWh of electricity generated, 
then electric utilities would be allowed to generate less than the full amount of electricity required to 
meet their total retail electric sales, and would by extension then have to make up for actual power 
needs from other sources that may not be carbon-free. The allowance of multiple EACs could make 
Minnesota more reliant on fossil fuels to make up for gaps in actual power needs by creating a larger 
gap between the amount of carbon-free electricity actually generated and utility load.  
 
This proposal would also simplify reporting requirements. Rather than requiring that all or most 
electricity generation that requires a fuel life-cycle analysis report the results of the analysis in order to 
generate EACs, certain resources could be made exempt if they can demonstrate 100% carbon-free 
electricity generation, and would then not need to be formally tracked in downstream reporting 
processes.  
 
The Department recommends that the Commission order EACs to only be issued in quantities of 0-1 
EAC per megawatt-hour. 
 
The Department acknowledges that the Commission may choose to decide whether this standard 
should apply in Docket No. E-999/CI-24-352, however given the broad nature of the recommendation, 
and its direct relationship to measurement and reporting, the Department presents its 
recommendation here.  
 

B.2. Criteria and Standards for the Determination of CFS Achievement 
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B.2.1. Generation to Receive Full, Partial, or No CFS Credit 

 

The Commission has not directly addressed the CFS eligibility of all resources and will determine the 
final eligibility status of all resources in Docket No. E-999/CI-24-352. The Department summarizes in 
Table 1 the eligibility status of the main resources under consideration for CFS eligibility: 
 

Table 1: Summary of Power Generation Resources and Their CFS and RES Eligibility 
Resource CFS Eligible RES/EETS Eligible 
Solar Eligible Eligible 
Wind Eligible Eligible 
Hydropower47 Eligible Eligible 
Waste Biomass48  Partial/Full: TBD in Docket No. 24-352 Eligible 
Refuse-derived fuel49 Partial/Full: TBD in Docket No. 24-352 Eligible 
Primary Biomass50 Partial/Full: TBD in Docket No. 24-352 Not Eligible 
Geothermal Likely Eligible: TBD in Docket No. 24-352 Not Eligible 
Nuclear Eligible Not Eligible 
Hydrogen Not Eligible to Full: TBD in Docket No. 24-352 Partially Eligible51 
Coal Not Eligible Not Eligible 
Natural Gas Not Eligible Not Eligible 
Oil Not Eligible Not Eligible 
Coal, Natural Gas, or Oil with 
Carbon Capture and Storage 

Partially Eligible Not Eligible 

Energy Storage Exempt/Partial/Full: TBD in Docket No. 24-352 Not Eligible 
Co-Firing  Partial: TBD in Docket No. 24-352 Not Eligible 

 
All of the fully eligible resources will receive one EAC per MWh of electricity generated by the resource. 
Decisions are still pending in Docket No. E-999/CI-24-352 for the resources identified above. 
 

B.2.2. Reporting Mechanism 
 
As discussed in Section III.B.1, the Department’s preference is to retain the existing REC reporting 
structure to the greatest extent practicable, while modifying the structure to allow for new proposed 
reporting requirements such as sales and purchases of EACs, hourly EAC matching, and the non-
issuance of multiple EACs, as well as partial compliance reporting.  
 
 

The Commission’s Order Point 7 in its December 6, 2023 Order provided guidance for the 
implementation of reporting, which stated: 
 

 

47 Hydroelectric with a capacity of: (i) less than 100 megawatts; or (ii) 100 megawatts or more, provided that the facility is in 
operation as of February 8, 2023. As defined by Minn. Stat. § 216B.1691 subd. 1(c)(3) 
48 Landfill gas, anaerobic digestion, wastewater. As defined by Minn. Stat. § 216B.1691 subd. 1(c)(5). 
49 Municipal solid waste as a fuel source. As defined by Minn. Stat. § 216B.1691 subd. 1(c)(5). 
50 Fuel crops such as ethanol, non-waste forest products, or any other biomass source utilized directly for electricity production. 
51 Eligible when generated from solar, wind, hydropower, waste biomass, or refuse-derived fuel. 



Docket No. E-999/CI-23-151 
Analyst(s) assigned: Sydnie Lieb, Ari Zwick, Leo Ndiaye 
 
 
 

17 

The Commission delegates authority to the Executive Secretary to work 
with the Department of Commerce and other utilities to incorporate new 
reporting required by H.F. 7 into the current reporting template.52 
 

The Department has discussed development of the new reporting template with Commission staff; 
however, the final template will not be complete until after the Commission issues its order in Docket 
No. E-999/CI-24-352 and determines the final reporting requirements for all eligible resources. 
 
While the Commission has not explicitly designated the annual E999/PR-YR-12 REC Retirement Docket 
by order to be the venue to report CFS compliance, the Department understands the above referenced 
Order Point 7 to make this determination. Therefore, the Department expects that future CFS 
compliance filings will be made in the annual E999/PR-YR-12 REC Retirement Docket. 
 

B.2.3. Determination of CFS Achievement 
 
The Department does not see a need for the Commission to order any additional requirements to 
determine that an electric utility is in compliance with the CFS. The existing reporting structure used to 
determine RES and SES compliance is sufficient to be adapted for the determination of CFS compliance. 
 

B.2.4. Determination of Hourly Matching Achievement 
 

Should the Commission decide to implement any form of the Department’s recommendation for 
hourly matching, the Commission should also consider an order regarding the determination of how 
the hourly matching component of CFS compliance has been achieved.  
 
As proposed, the Department recommends a staggered implementation schedule, whereby the CFS 
standards for annual retail sales occur five years before the hourly requirement for that standard 
begins. The Department’s recommended year to begin hourly matching is 2035, wherein electric 
utilities will be required to retire EACs to match 90% of their annual retail sales, of which 80% of the 
annual retail sales must be matched with hourly EACs.  
 
When the hourly matching requirement begins, electric utilities will need to submit proof of hourly 
matching compliance for all 8,760 hours in each reporting year. Until 2045, electric utilities will be 
allowed to match only a percentage of the total hours required for hourly matching. The simplest way 
to report hourly matching with an extra allowance is for electric utilities to report all EAC retirements 
made on an hourly basis, alongside total retail electric sales for that hour. The template would then 
calculate the number of hours that were matched with EACs, and would also report the total number 
of EACs to determine if the annual matching component was achieved. The reporting of net EAC 
imports and exports would not be used to determine hourly EAC achievement. 
 
The Department recommends that the Commission order that hourly matching achievement for 
electric utilities be determined by the calculation of the total number of hours for which total retail 
electric sales are matched by EACs, as compared to the hourly matching standard for that year. 
 

B.2.5. Auditing of Reporting 
 

52 December 6, 2023 Order at 9. 
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The implementation of the CFS will require electric utilities to increase the complexity of the current 
reporting requirements that electric utilities report in E999/PR-YR-12. Electric utilities will be 
guaranteed to retire RECs to fulfill at minimum, their RES, SES, and DSES requirements in addition to 
the retirement to fulfill the CFS from the same RECs. Electric utilities will need to report the retirement 
of more EACs than ever before, with more standards to fulfill from more sources of power generation 
and EAC purchases. All of these requirements subject electric utilities to an increased risk of 
noncompliance due to the administrative complexity of reporting to meet multiple competing 
standards. The Department does not conclude that compliance under all of the new and existing 
standards is not feasible, but rather that there should be appropriate auditing of reports to ensure the 
accuracy of reporting.  
 
The Department does not know the scope or timing for an auditing process, and therefore: 
 
The Department recommends that the Commission order auditing of all CFS compliance reports 
during the preparedness period, as well as the 2030 report to establish the need for further auditing 
in subsequent years. 
 

B.3. Criteria and Standards for Reliability Impacts 
 

Grid reliability is not optional, and the passage of H.F. 7 will have no impact on grid reliability. Electric 
utilities will be subject to the same reliability requirements that were required before the passage of 
H.F. 7, including the requirements stipulated by Minn. R. 7826.0500 – 0700 and the Commission’s 
resource planning process. The CFS is anticipated to result in a greater need for capacity, particularly 
because it will trigger additions of wind and solar that will lose capacity accreditation with the 
transition to the Direct Loss of Load (DLOL) used to calculate the Local Reliability Requirement (LRR) by 
MISO, as illustrated in Figure 2 below. 
 

Figure 2: Comparison of Current MISO Capacity Accreditation to the Proposed DLOL That Will be 
Implemented During the CFS Compliance Timeline 
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Source: MISO53 
 

The change to MISO’s capacity accreditation will include a need for more summer and winter capacity 
generally but the effects will be strongest for utilities with more wind and solar in their portfolio.54 The 
55% RES goal by 2035, combined with the fact that wind and solar tend to be least cost compliance 
additions, ensures that a significant share of each electric utility’s energy supply will come from 
resources that will lose summer and winter capacity accreditation by the 2028/2029 MISO capacity 
auction.55 The specific capacity types to be added will be determined in resource planning. This 
potential need for capacity additions beyond those directly needed for the RES is the main reason why 
the Department advocates to track CFS gaps in generation to understand how much additional CFS-
ineligible generation is dispatched by MISO to meet capacity needs. 
 
Reliability planning is primarily performed in IRPs. As discussed above, the only difference induced by 
H.F. 7 is the additional need for capacity with a higher share of renewable generation. For electric 
utilities that are required to submit IRPs, these capacity needs will be planned in IRPs. Reliability 
requirements will similarly not change for electric utilities that do not submit IRPs. Based on the above 
analysis, the Department does not see a need for the Commission to set any new standards or criteria 
to meet reliability needs. 
 

B.4. Criteria and Standards for Economic Impacts 
 

The Department notes that the Commission has a final comment process scheduled after the completion 
of the current proceeding to discuss the “Off Ramp Process,”56 which allows the Commission to “Modify 
or Delay” a standard under Minn. Stat. § 216B.1691 subd 2b. This next proceeding will relate to the 
“Commission’s March 19, 2010 Order in Docket No. E999/CI-03-869,” which discussed both the 
measurement of compliance,57 as well as the modification or delay of standards.58 
 

B.4.1. General Standards 
 

Economic impacts of the CFS will be studied in an electric utility’s IRP. Minn. Stat. § 216B.2422 subd. 3 
requires the Commission to consider environmental costs when approving an IRP. The statute states: 
 

(a) The commission shall, to the extent practicable, quantify and establish 
a range of environmental costs associated with each method of electricity 
generation. A utility shall use the values established by the commission in 
conjunction with other external factors, including socioeconomic costs, 
when evaluating and selecting resource options in all proceedings before 

 

53 Midcontinent Independent System Operator. Market Redefinition: Accreditation Reform, (February 28, 2024). Available 
at: https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-2020-
4%202019-2631885.pdf  
54 Note that the reserve margin is also expected to be lower under the DLOL. 
55 Midcontinent Independent System Operator. Market Redefinition: Accreditation Reform, (February 28, 2024). At 5. 
Available at: https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-
2020-4%202019-2631885.pdf 
56 Notice of Docket Process and Timeline at 2. 
57 See Issue 2). March 19, 2010 Order at 2. 
58 See Issue 3). March 19, 2010 Order at 2. 

https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-2020-4%202019-2631885.pdf
https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-2020-4%202019-2631885.pdf
https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-2020-4%202019-2631885.pdf
https://cdn.misoenergy.org/20240228%20RASC%20Item%2005a%20Accreditation%20Presentation%20RASC-2020-4%202019-2631885.pdf
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the commission, including resource plan and certificate of need 
proceedings. 

(b) The commission shall provisionally adopt and apply the draft cost of 
greenhouse gas emissions valuations presented in the United States 
Environmental Protection Agency's EPA External Review Draft of Report on 
the Social Cost of Greenhouse Gases: Estimates Incorporating Recent 
Scientific Advances, released in September 2022, including the time 
horizon, global estimates of damages, and the full range of discount rates 
from 2.5 to 1.5 percent, with two percent as the central estimate. The 
commission shall adopt the estimates contained in the final version of the 
external review draft report when it becomes available. 
 

In addition to societal costs, an IRP petition will also present the revenue requirements to understand 
the ratepayer impacts of different resource mixes. With requirement to reach 100% carbon-free 
electricity, there are significant potential ratepayer risks to reach this standard. Potential technologies 
to reach 100% carbon-free electricity include short- and long-duration energy storage, carbon capture 
and storage, and hydrogen. Both hydrogen and carbon capture and storage unambiguously add 
additional costs compared to bulk power generation from renewables or nuclear and unabated fossil 
fuel generation, respectively. Short- and long-duration energy storage have more complex cost 
recovery potential, but also pose risks to increase ratepayer costs.  
 
The risk for increased costs should not be managed differently from that of existing practice. As 
described in Minn. Stat. § 216B.2422 subd. 3(a) and 3(b), the Social Cost of Greenhouse Gases, 
socioeconomic costs, and other external factors should be considered as part of the decision to 
approve a resource plan. However, given that the potential cost of a solution may not outweigh the 
risk, it is important to consider whether a given resource mix provides a higher benefit than any 
increased cost. In this regard, a comparison of the societal costs to the revenue requirement of any 
given scenario should yield a higher result as compared to the difference in revenue requirement 
between a CFS-eligible and a CFS-ineligible resource. While the Department does not argue that this 
equation should be the only consideration for a request to modify or delay a standard, it should form 
the basis to consider such a request. The Department concludes that a Commission order is not 
necessary, as the Department’s recommendation is not a deviation from standard practice.  
 

B.4.2. Hourly Standards 
 

The Department acknowledges that a Commission order to implement hourly matching may increase 
ratepayer costs. When electric utility-owned or operated generation is unable to match retail sales 
with EACs, the utilities will have to purchase EACs on the market. As renewable resources become a 
larger share of MISO’s fuel mix, times of low EAC generation may be coincident with more systematic 
shortages of EAC generation, and therefore prices may spike during these times. While the Department 
desires to incentivize utilities to continue to match hourly retail sales during times of higher prices in 
order to meet the recommended hourly matching standard, it is equally important not to subject 
ratepayers to undue financial burden.  
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The Department intends to present criteria and standards for the off-ramp process in Comment Round 
4 that implement ratepayer protections, such that ratepayers are not required to pay for EACs during 
times of abnormally high prices, including the provenance of the EAC. 
 

B.5. Criteria and Standards for Technical Feasibility 
 

The Department concludes that criteria and standards regarding technical feasibility are appropriately 
addressed by Minn. Stat. § 216B.1691 subd. 2b and Minn. Stat. § 216B.2422. The existing integrated 
resource planning process is sufficient to address any issues pertaining to technical feasibility, and does 
not require any Commission order. 
 

B.6. Criteria and Standards for Partial Compliance 
 

The Department recommends that criteria and standards related to partial compliance should be 
determined in Docket No. E-999/CI-24-352. The necessary eligibility and calculation determinations for 
certain resources including hydrogen and biomass will greatly influence the measurement of these 
resources for CFS compliance and cannot be easily decoupled from pending record development. The 
reporting structures necessary to determine partial compliance must adapt to Commission orders in 
Docket No. E-999/CI-24-352. Any attempts to set criteria and standards in this proceeding would 
preclude intervenors in Docket No. E-999/CI-24-352 from fully discussing the merits of different 
methodologies for the measurement of partial compliance, particularly in the context of fuel life-cycle 
assessment. The Department articulates its reasoning for a broad determination to not issue multiple 
EACs in Section III.B.1.4, however this recommendation in no way limits any decision regarding the 
eligibility of resources or the quantification of them. This recommendation only pertains to how 
resources are used to determine CFS compliance.  
 
The Department recommends that all decisions made regarding criteria and standards to measure a 
utility’s partial compliance with the CFS be made in Docket No. E-999/CI-24-352. 

C. WHAT CONSIDERATIONS SHOULD THE COMMISSION TAKE INTO ACCOUNT REGARDING THE 
DOUBLE COUNTING OF RENEWABLE ENERGY CREDITS (RECS) TO MEET MULTIPLE 
REQUIREMENTS? 

 

The Department does not believe that special considerations are required to prevent double counting 
of RECs. For example, the Commission did not order any special accommodations to implement the 
DSES, which also contained overlapping requirements between the SES, RES, and CFS.59 For example, 
M-RETS is also able to track multiple requirements within its system. The implementation of the CFS is 
materially similar to the implementation of the DSES regarding the double counting of EACs to meet 
multiple requirements, and therefore the Department does not recommend any Commission orders. 
 

D. HOW SHOULD NET MARKET PURCHASES BE COUNTED TOWARDS CFS COMPLIANCE? 
 

 

59 See Order Point 11 and the omission of any order points regarding double counting. June 26, 2024 Order. In the Matter of 
the Implementation of the New Distributed Solar Energy Standard Pursuant to 2023 Amendments to Minnesota Statutes, 
Section 216B.1691, Minnesota Public Utilities Commission, Order Clarifying Implementation of Distributed Solar Energy 
Standard, June 26, 2024, DOCKET NO. E-002,E-015,E-017/CI-23-403, (eDockets) 20246-207978-01 at 14. 

https://www.edockets.state.mn.us/documents/%7bF0BF5590-0000-CD1A-A82B-6CC537DEC1F3%7d/download?contentSequence=0&rowIndex=1
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There are two competing docket topics open for discussion. The first, Notice Topic 4 of the current 
docket, requests comments on how net market purchases should be counted towards CFS compliance. 
The second, as outlined in the November 7, 2024 Order, states that the Commission will open 
comments about “[t]he definition and calculation of net market purchases” in a newly initiated docket 
(Docket No. E-999/CI-24-252).60 The November 7, 2024 Order further elaborates: 
 

Pending the outcome of that [Docket No. E-999/CI-24-352] investigation, 
the Commission will provisionally direct utilities, in their filings under the 
Carbon-Free Standard and in resource plans under Minn. Stat. § 
216B.2422, to do the following: 
 
• Calculate the percentage of carbon-free market purchases on an 

applicable regional transmission organization subregion—using annual 
energy fuel mix data—as practicable. 

• Calculate the percentage of carbon-free energy, when a utility 
purchases energy from a specified resource such as in the context of a 
bilateral contract or power purchase agreement, based on the 
percentage of carbon-free energy generated by the resource.61 

 

The Department notes that the above bullet points are derived from a plain language reading of Minn. 
Stat. § 216B.1691 subd. 2d.(b)(ii), which requires that the Commission allow CFS partial compliance for: 
 

[A]n electric utility's annual purchases from a regional transmission 
organization net of the electric utility's sales to the regional transmission 
organization, but only for the percentage of annual net purchases that is 
carbon-free, which percentage the commission must calculate based on 
the regional transmission organization's systemwide annual fuel mix or an 
applicable subregional fuel mix. 
 

The bifurcation of comment topics regarding the treatment of net market purchases is difficult to parse 
between the two competing dockets. The Department understands that the current docket should 
align with the other comment topics, which focus on criteria and standards used for the counting of 
net market purchases used to determine CFS compliance. However, there are overlapping topics 
between these dockets. The Department presents the subjects open for discussion of each topic in 
Table 2 below. 
 

Table 2: Comparison of Net Market Purchases Comment Topics  
 Docket No. E-999/CI-23-151 Docket No. E-999/CI-24-352 
Comment Topic How should net market 

purchases be counted towards 
CFS compliance? 

The definition and calculation 
of net market purchases. 

Reporting system for 
quantification  X 

 

60 November 7, 2024 Order at 5-6. 
61 Id., at 7. 
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Reporting Ledger/Template   
Criteria/Standards for resource 
eligibility    

Criteria/Standards for time 
boundaries   

Venue of quantification   
Issuance of EACs  X 
Definition of when net market 
purchases occur X  

Delineation of the relationship 
of imports and exports to net 
market purchases 

X  

 
While it is possible to separate certain comment topics from each other, in practice the discussion 
about criteria and standards for the eligibility and measurement of different resources could be 
decided in either docket. Should these decisions be made in the current docket, similar to setting 
criteria and standards for partial compliance, it may again limit decisions to be made in Docket No. E-
999/CI-24-352 before proper record development can take place on the more detailed analysis of how 
market purchases are quantified. 
 
The Department recommends that all decisions made regarding criteria and standards to measure a 
utility’s net market purchases be made in Docket No. E-999/CI-24-352. 
 
With this recommendation, the Department aims to have a singular discussion about the 
implementation of net market purchases in Docket No. E-999/CI-24-352, with one exception.  
 
Minn. Stat. § 216B.1691, subd. 2d.(b)(ii), when read in conjunction with other provisions of Minn. Stat. 
§ 216B.1691, creates the possibility of double counting if not addressed by the Commission. Under 
Minn. Stat. § 216B.1691, subd. 2d.(b)(ii), electric utilities would report the equivalent of CFS credit 
retirement for CFS credits that were not purchased by the electric utility. In reality, all CFS credits have 
value, and will be sold to an entity that desires to claim the credit. If a utility claims partial compliance 
based on physical power purchases pursuant to Minn. Stat. § 216B.1691, subd. 2d.(b)(ii), but does not 
purchase the associated EACs, and a different utility purchases the EACs and claims compliance based 
on the EACs under Minn. Stat. § 216B.1691, subd. 4, it would be double counting. The entire 
implementation of Minn. Stat. § 216B.1691 relies on the retirement of CFS credits and not physical 
power purchases to establish CFS compliance. The Commission should not abandon this foundational 
principle of the statute to implement a second requirement that contains a conflict. 
 
Instead, the Department recommends a solution to the problem. It is common practice for the 
Commission to approve resource plans that reduce electric utilities’ reliance upon the MISO market, 
and therefore net market purchases are discouraged. Therefore, it may not be necessary in some cases 
for an electric utility to demonstrate CFS compliance with the fraction of its energy mix that is derived 
from net market purchases. If an electric utility does require net market purchases to demonstrate its 
CFS compliance, regardless of whether implemented as hourly or annually, the electric utility must 
purchase EACs equivalent to the carbon-free share of its net market purchases in order to claim the 
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credit. As the electric market is constantly in flux, electric utilities may not know the exact “systemwide 
annual fuel mix or an applicable subregional fuel mix” in the reporting year, nor know if net market 
purchases occurred until the generation year is over. In any event, just purchasing physical energy via 
MISO’s energy market does not necessarily mean the utility has also purchased the renewable or 
environmental attributes. For this reason, electric utilities should instead be allowed to purchase EACs 
in the following generation year to make up for any gaps in the prior year. 
 
The Department recommends that the Commission order: 
 

A. Net market purchases shall only be quantified for CFS compliance when the carbon-free share 
of the systemwide annual fuel mix or an applicable subregional fuel mix is necessary to 
demonstrate CFS compliance. 

B. EACs must be purchased in the subsequent reporting year for the carbon-free share of the 
systemwide annual fuel mix or an applicable subregional fuel mix that is necessary to 
demonstrate CFS compliance. 

 
The above recommendation is statutorily permissible because it allows for partial compliance with the 
CFS from net market purchases as required by Minn. Stat. § 216B.1691, subd. 2d(b)(ii), but clarifies 
that the Commission is not required to quantify net market purchases unless a utility is relying on net 
market purchases to demonstrate CFS compliance. Additionally, Minn. Stat. § 216B.1691, subd. 2d, 
gives the Commission the authority to establish criteria and standards by which to measure 
compliance. The Commission can and should use that authority to harmonize the various compliance 
methods and ensure that double counting does not occur.     
 

Finally, the Department notes that there is a second, smaller issue concerning double counting of net 
market purchases that should be considered. Every electric utility participates in the “systemwide 
annual fuel mix or an applicable subregional fuel mix” market, whether it be the whole of MISO or a 
smaller subset. Therefore, if an electric utility claims net market purchases of the fuel mix for CFS 
compliance, it would be claiming a fraction of its own carbon-free generation, unless this generation is 
subtracted from the fuel mix. While this issue will be discussed in Docket No. E-999/CI-24-352, the 
proposed Commission order above would also negate this double counting concern as well. 
 

E. ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER? 
 
The Department notes that its recommendations made in sections B.1.2.4 Status of EAC Markets and 
B.2.5 Auditing of Reporting both potentially require external resources to provide technical solutions 
that may be beyond those currently available to the Department. The Department makes two separate 
recommendations that would help facilitate each recommendation independently. 
 
The Department recommends that the Commission order the Commissioner of Commerce to seek 
authority from the Commissioner of Management and Budget to incur costs for specialty services to 
provide reports on the status of EAC markets and to propose a suite of solutions that would facilitate 
hourly EAC trading for electric utilities. 
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The Department recommends that the Commission order the Commissioner of Commerce to seek 
authority from the Commissioner of Management and Budget to incur costs for specialty services to 
provide auditing of all CFS reports for up to three years. 
 
IV. DEPARTMENT RECOMMENDATIONS  
 
Based on analysis of Minn. Stat. § 216B.1691 and the information in the record, the Department has 
prepared recommendations, which are provided below. The recommendations correspond to the 
subheadings of Section III above. 
 

A. WHEN AND HOW SHOULD UTILITIES REPORT PREPAREDNESS FOR MEETING UPCOMING CFS 
REQUIREMENTS? 

 

• A.1. The Department recommends that the Commission order electric utilities to begin to 
report CFS compliance in 2029 for generation year 2028. 
 

• A.2. The Department recommends that any decisions regarding modifications to the 
existing REC tracking system be made in Docket No. E-999/CI-24-352. 

 
B. BY WHICH CRITERIA AND STANDARDS SHOULD THE COMMISSION MEASURE AN ELECTRIC 

UTILITY’S COMPLIANCE WITH THE CFS? 
 

• B.1.1.1. The Department recommends that the Commission order electric utilities to all 
report sales and purchases of EACs at the time interval required for CFS matching. 
 

• B.1.1.2 The Department recommends that the Commission order electric utilities to all 
report hourly Minnesota retail electric sales. 
 

• B.1.2.1.1. The Department recommends that the Commission order hourly matching for CFS 
compliance for electric all electric utilities. 

 

• B.1.2.1.2. The Department recommends that the Commission rescind its order points 1 and 
3 from its December 18, 2007 Order in Docket Nos. E-999/CI-04-1616 and E999/CI-03-869 
and modify order point 6 of the Commission’s December 6, 2023 Order in Docket E-999/CI-
23-151 to remove “All renewable energy credits generated from such facilities will be 
eligible for use in the year of generation and for four years following the year of 
generation.” These orders will be rescinded/modified effective January 1, 2030. 
 

• B.1.2.2. The Department recommends that the Commission order the following total retail 
electric sales matching requirements for electric utilities by the end of the year indicated: 
o 2030: Annual matching of 80 percent for public utilities; 60 percent for other electric 

utilities 
o 2035: Hourly matching of 80 percent for public utilities; 60 percent for other electric 

utilities 
o 2040: Hourly matching of 90 percent for all electric utilities 
o 2045: Hourly matching of 100 percent for all electric utilities. 
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• B.1.2.3. The Department recommends that the Commission order all integrated resource 
plans where the utility uses a capacity expansion model to incorporate hourly matching 
constraints in the models to demonstrate CFS compliance. 
 

• B.1.2.4.1. The Department recommends that the Commission order the Department to 
submit an annual compliance report that outlines the status of EAC markets and provides 
potential options to implement hourly EAC trading for electric utilities. 
 

• B.1.2.4.2 The Department recommends the Commission order that a new docket be opened 
in 2029, which shall determine the requirements necessary to facilitate the sales and 
purchases of hourly EACs. 
 

• B.1.3. The Department recommends that the Commission order that all EACs retired to 
demonstrate CFS compliance be generated within the Midwest Region, as defined by 26 
CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(2)(ix), or meet the 45V requirements for 
interregional delivery, as defined by 26 CFR Ch. I, Sch. A, § 1.45V-4 Paragraph (d)(3)(iii)(B). 
 

• B.1.4. The Department recommends that the Commission order EACs to only be issued in 
quantities of 0-1 EAC per megawatt-hour. 
 

• B.2.4. The Department recommends that the Commission order that hourly matching 
achievement for electric utilities be determined by the calculation of the total number of 
hours for which total retail electric sales are matched by EACs, as compared to the hourly 
matching standard for that year. 
 

• B.6. The Department recommends that all decisions made regarding criteria and standards 
to measure a utility’s partial compliance with the CFS be made in Docket No. E-999/CI-24-
352. 
 

C. WHAT CONSIDERATIONS SHOULD THE COMMISSION TAKE INTO ACCOUNT REGARDING THE 
DOUBLE COUNTING OF RENEWABLE ENERGY CREDITS (RECS) TO MEET MULTIPLE 
REQUIREMENTS? 

 

• None. 
 

D. HOW SHOULD NET MARKET PURCHASES BE COUNTED TOWARDS CFS COMPLIANCE? 
 

• D.1. The Department recommends that all decisions made regarding criteria and standards 
to measure a utility’s net market purchases be made in Docket No. E-999/CI-24-352. 
 

• D.2. The Department recommends that the Commission order: 
o Net market purchases shall only be quantified for CFS compliance when the carbon-free 

share of the systemwide annual fuel mix or an applicable subregional fuel mix is 
necessary to demonstrate CFS compliance. 

o EACs must be purchased in the subsequent reporting year for the carbon-free share of 
the systemwide annual fuel mix or an applicable subregional fuel mix that is necessary 
to demonstrate CFS compliance. 
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E. ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER? 
 

• E.1. The Department recommends that the Commission order the Commissioner of 
Commerce to seek authority from the Commissioner of Management and Budget to incur 
costs for specialty services to provide reports on the status of EAC markets and to propose a 
suite of solutions that would facilitate hourly EAC trading for electric utilities. 
 

• E.2 The Department recommends that the Commission order the Commissioner of 
Commerce to seek authority from the Commissioner of Management and Budget to incur 
costs for specialty services to provide auditing of all CFS reports for up to three years 



 
CERTIFICATE OF SERVICE 

 
I, Sharon Ferguson, hereby certify that I have this day, served copies of the 
following document on the attached list of persons by electronic filing, certified 
mail, e-mail, or by depositing a true and correct copy thereof properly enveloped 
with postage paid in the United States Mail at St. Paul, Minnesota. 
 
Minnesota Department of Commerce 
Comments 
 
Docket No. E999/CI-23-151 
 
Dated this 29th day of January 2025 
 
/s/Sharon Ferguson 
 
 



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%&' ($&)* %$&)*+,"#$%&'-./)0&1+#/, 2/)0&1�34$"5*&16�778 9:�;�<5$�;5;5&�=9::!"**&%>/'"0!?6�99@:AB=@CDE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& H&0 AIB=9=JKK"#"%'L ;5&G& ('M)&#$5 05&G&+%'M)&#$5-0$%N/>&&.%N/5%+/)O ;$%N/>&&!.&P%N%*5/*;"/QRS/,,Q*"51 ;$%N/>&&!.&P%N%*5/*;"/QRS/,,Q*"51AII:�;"/QRT)%"'�?48)"/)�7%N&!?6�99IUAE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'V W%)&. ('$/'"**% X%'$/'"**%-O)&*&)O1+#/, Y)&%5�Z"G&)F*&)O1 =AI::�F',S)&&N[/Q'&G%).!%>'&�Y)/G&!?6�99I<CE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'\ !"#$%&' (''&* ,"#$%&'+%''&*-%''&*&)O10/'%)+#/, (''�F*&)O1�;/'%) UA=�4�A<5$�05;Q"5&�A==!"**&%>/'"0!?6�99@:9E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'] Y%)1 (,M%#$ O%,M%#$-0'">05)&%,"*#+/)O ;'">05)&%,6�̂*#+ DCUI�;4_"''%O&�7//>S$%*$%00&*!?6�99I=UE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'` W%1 (*.&)0/* X%1%-#,>%0+/)O S!8(; U99:S/)>/)%5&4%1;Q"5&�=::F.&*�8)%")"&!?6�99I@@E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'a b&"5$ (*.&)0/* N&"5$+%*.&)0/*-0$%N/>&&.%N/5%+/)O ;$%N/>&&!.&P%N%*5/*;"/QRS/,,Q*"51 ;$%N/>&&!.&P%N%*5/*;"/QRS/,,Q*"51AII:�;"/QRT)%"'�?48)"/)�7%N&!?6�99IUAE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'c !%)"% (*.&)0/* ,%*.&)0/*-&%05)"G&)+#//> F%05�Z"G&)F'&#5)"#�8/P&)S//>&)%5"G&6*̂#+ 8+J+�[/R�AAUA==�;+�d%)5$(G&+!%."0/*�;269U:@AE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'e ;Q0%* ()*5f 0%)*5f-,%*N%5/,*+O/G S"51�JK�!%*N%5/ 8+J+�[/R�II<D!%*N%5/�!?69<::ABII<DE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%' g !%)% (0#$&,%* ,%)%+N+%0#$&,%*-R#&'&*&)O1+#/, h#&'�F*&)O1 @=@�?"#/''&5!%''�i'�9!"**&%>/'"0!?6�99@:=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'  Z%1 (QO"*%Q0$6;)+ )%1+%QO"*%Q0$-P$"5&&%)5$B*0*+O/G 4$"5&�F%)5$?%5"/* 4$"5&�F%)5$T)"M%'d&%.jQ%)5&)0I99::�F%O'&_"&P�Z/%.JO&,%�!?69<9<CE*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%' L W/$* (Q*& X/$*%-M'Q&$/)"f/*0/'%)+#/, ['Q&�d/)"f/*F*&)O1 =U=�S$&0$")&7*�;5&�9::8'1,/Q5$�!?699@@=E*"5&.�;5%5&0 F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%' V !%)N [%NN ,M%NN-'#>+#//> 7%N&�S/Q*5)18/P&) A<:IC�[&%)Z".O&�2)"G& F'&#5)/*"#;&)G"#& ?/ AIB=9=JKK"#"%'



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$$%&�'()**+,-./0&%1�2&#&%$34 5%$$06#�7 8#9:%$ ;%$$06#<=#9:%$>$&!%:<6!? 2&!%:�@0A%$�77B --*C�-D&"�2&(E�2&%�F,*E#$"0/G&!/H )�,CCFI./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:3O H#/0%: 8%66"%&&0 1=%66"%&&0>GK%/%KG9<6!? PK%#&�@0A%KJ/%KG9 -,FCC�J:? K%%Q8!R:%A#K1'#S:%�PK!A%'()�**FIT./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:3U V!11 8%6Q &=%6Q>GK%/%KG9<6!? /R::�/R::)�/R::./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:3W 8K0#/ 8%:: =%::<=K0#/>1!K$%9<6!? H!K$%9�XE"0&/%9�77B *C�2!R&"20Y&"�2&<2R0&%�-*CC'0//%#S!:0$'()�**ZC,./0&%1�2&#&%$ J:%6&K!/062%KA06% [%$ ,FL-*-MNN060#:3\ ]?#1%! 8%::0/! #?#1%!<=%::0/!> "̂0&%%#K&"L/$/<G!A E"0&%�J#K&"(#&0!/ E"0&%�J#K&"VK0=#:_%#1̀R#K&%K$F**CC�J#G:%a0%̂ �@!#1MG%?#�'()*I*IT./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:3b H#A01 8%/1%K 1=%/1%K>%#K&";R$&06%<!KG J#K&";R$&06% -CC-�P�2&K%%&(E2R0&%�-CCCE#$"0/G&!/H )�,CCC-./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:cd '%:#/0% 8%/;#?0/ ?%:#/0%<=%/;#?0/>?0::%:#6$=#/1<6!? ZFZCDM!1%/#�HK0A%M/#?0#�'()*IF*T./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:c3 5#?%$�5< 8%K&K#/1 ;#?%$<=%K&K#/1>$&0/$!/<6!? 2Ve(2M(�77B *C�2�I&"�2&2&%�,ICC'0//%#S!:0$'()�**ZC,./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:cc H%K%Q 8%K&$6" 1%K%Q<=%K&$6">?K%/%KG9<6!? '0$$!RK0�@0A%KJ/%KG9�2%KA06%$ F+,Z�E%$&]A%K#�HK0A%BM�8!YDDT,C20!RY�f#::$2H)�*+-CTLDT,C./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:cg 2%&" 806":%K $%&"=06":%K>N1:K%h<6!? f!/1�1R�7#68#/1�!N�7#Q%2RS%K0!K "0SS%̂ # -+,C�80G�7#Q%@1 :!̀R%&�'()**+,C./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:c4 7#RK# 80$"!S :#RK#<=0$"!S>$&#&%<?/<R$ '0//%$!&#B!::R&0!/ !/&K!:]G%/69 *,C�7#N#9%&&%@12#0/&�B#R:'()�**-**./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:cO E0::0#? 8:#6Q ==:#6Q>??R#<!KG ''.] 2R0&%�,CCF-F-f%K/=K!!Q7#/%�(!K&"B:9?!R&"�'()**ZZ+./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:cU _R/&%K 8!:1& "R/&%K=!:1&>K%1:#Q%/#&0!/<!KG @%1�7#Q%�(#&0!/ -*ZDZ�'0G0h0HK0A%@%1�7#Q%�'()*II+-./0&%1�2&#&%$ J:%6&K!/062%KA06% (! ,FL-*-MNN060#:



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$#% &'(#) *+'(#),+'-./'%$#0(.(12'3 &'-.�4'%$#�&5(6'/�78-**#95 &'-.�4'%$#:%-+5;<'3#%(=#($>?@@A5B#.8'%#C%-3#D#$$�A5B#�EDF>>GGHI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5; O P#%%) &'%=5(( Q+'%=5((,=*.R$-;-$)1L'= E''%8#56�"R+;-LJ#%3-L#7'==-..-'(�SKT >UU�7#($#%V3#"N�&'W�GGXE''%8#56EDF�>Y>YM0UGGXI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5; Z J8#;6'( &')6 .8#;6'(1+')6,=-;;#;5L.+5(61L'= E-;;#�A5L.�&5(6'/�NQ-+9# @?@U[N'6#(5�C%-3#N(5=-5�EDF>Y?>XI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\] P'( &%#BB# Q+%#BB#,2%#(#%2)1L'= <%#5$�̂-3#%K(#%2) MH?UU�K;=7%##B&'R;#35%6E5*;#�<%'3#EDF�>>?YX0@GM[I(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\_ E5%B�&1 &%-(2 =+%-(2,'$*L'1L'= N$$#%�:5-;�"'9#%7'=*5() HM>�J'R$875.L56#J$%##$"N�&'W�@XY4#%2R.�45;;.EDF�>Y>?[0U@XYI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\ E5$$8#9 &%'6-( =+%'6-(,5;;#$#1L'= E-((#.'$5"'9#% ?U�̀#.$JR*#%-'%J$%##$CR;R$8�EDF>>[UHI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\\ &1�V(6%#9 &%'9( +%'9(15(6%#9,6'%.#)1L'= C'%.#)�a`8-$(#)�AA" JR-$#�M>UU>U�J'R$8J-W$8�J$%##$E-((#5*';-.EDF�>>@UH0M@X[I(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\b C5(() &%'9( 6+%'9(,#5.$%-3#%1L''* K5.$�̂-3#%K;#L$%-L�"'9#%7''*#%5$-3#Fc(L1 "1N1�&'W�HHGHMM�J1�d5%$8V3#1E56-.'(�JCF>GU@HI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\e E5%3-(�̂5) &%R(#5R =5%3-(1+%R(#5R,=-;;#;5L.+5(61L'= E-;;#�A5L.�&5(6'/�NQ-+9# @?@U[N'6#(5�C%-3#N(5=-5�EDF>Y?>XI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\f 78%-.$-(5 &%R.3#( L+%R.3#(,/%#6;591L'= 4%#6%-B.'(&)%'( YU�J�Y$8�J$J$#�M>UUE-((#5*';-.EDF�>>@UH0@@UUI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\! JL'$$ &RL85(5( .L'$$+RL85(5(,/6;%#g1L'= 4'(6�6R�A5L&5(6�'/�A5B#JR*#%-'%78-**#95 MGHU�&-2�A5B#'̂567;'hR#$�EDF>>GHUI(-$#6�J$5$#. K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;\O J8#;;#) &RLB .8#;;#)1+RLB,*--L1'%2 "%5-%-#�c.;5(6c(6-5(7'==R(-$) "%5-%-#�c.;5(6c(6-5(7'==R(-$)>Y?YJ$R%2#'(A5B#�̂'56`#;L8�EDF K;#L$%'(-LJ#%3-L# D' H?0M>MN//-L-5;



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
�  !"#$%&'()�*'+'(,-. /01% 2345%(66 7&8'3,�*06&,9(41%060:&(,;<%4= > >>�?(@@6(?0&%'�A8&B(980C�D<;E"!" $%&'()�*'+'(, ?+F(8*(8B&4( G0 HIJ> >KLL&4&+6MN O0@(8' 23)8(+3 80@(8'=@3)8(+3P660Q&@R(=%(' S((41�S+5(2+%)�0L�KQ&@R( >#!�*+&6,'+8A8&B(�GTU+,,�S+5(DG;� VVII$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6MX 28&+% 238+%)' @8&+%=@38+%)'P40%%(Y3,(%(8:C=40Z U0%%(Y3,W%(8:C >EV!>O+Z,(C�26B)O+Z,(C�DG;  I!I$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6M[ /(,,&4+ 238)(''( Q(,,&4+=@38)(''(P,'+'(=Z%=3, A(F+8'Z(%'0L�U0ZZ(84( " �\'1�?6+4(W+,'*3&'(� !!*'=�?+36�DG;  >!>$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6M- O&41+8) 2383) 8:@383)PZ,%=40Z *03'1(8%D&%%(,0'+W%(8:CU00F(8+'&B( I>>>!U00F(8+'&B(T+CO3,1L08)�DG;  #\>$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6MM /(%%&L(8 U+)C QQ4+)CPZ%F0R(8=40Z D&%%(,0'+?0R(8 I!�T�*3F(8&08*'A363'1�DG;  "!H$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6M] /+Z(, U+%+)+C Q+Z(,=4+%+)+CP+:=,'+'(=Z%=3, KLL&4(�0L�'1('̂'08%(C_(%(8+6�JO(,&)(%'&+6$'&6&'&(,A&B&,&0% *3&'(�>E!!EE D&%%(,0'+�*'=*'=�?+36�DG;  >!>$%&'()�*'+'(, W6(4'80%&4*(8B&4( (̀, HIJ> >KLL&4&+6Ma 910Z+, U+86,0% '10Z+,=4+86,0%P()LJ8(=40Z WAb�O(%(R+@6(W%(8:C >!�H%)�*'�GW*'(=�E!!D&%%(+F06&,DG;�  E>I$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6Mc A03:6+,�D=U+8%&B+6 )4+8%&B+6P4+8%&B+6@(8%,=40Z D4_8+%%�*1(+U+8%&B+6*'8+3:1%�dS+Z@ "!!�G&4066('D+66�*'(�HV!!D&%%(+F06&,DG;�  E!HJ\!I $%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6Me ?+' U+883'1 F+'PZ%B+66(C8(4=40Z D&%%(,0'+7+66(C�U00F=S&:1'�d�?0R(8,̂,%=  !>�*�>,'�*'=?K�20Y�HE"D0%'(B&)(0DG;� VHV $%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6M. U+'1C U1+B(8, 441+B(8,P@0&,L08'(J%,%=:0B 20&,�b08'(�2+%)0L�U1&FF(R+ 20&,�b08'(98&@+6_0B(8%Z(%' IEES+5(,108(A8&B(G(''�S+5(�DG;  \\H$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6]N D+84 U1&6) Z41&6)P:8(%(8:C=40Z _8(+'�O&B(8W%(8:C >HI!!�W6ZU8((5�26B)D+F6(�_80B(DG;�  IV#$%&'()�*'+'(, W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6]X D&41+(6 U1&6),;�/8= Z&41+(6=41&6),Q8PF&&4=08: ?8+&8&(�<,6+%)<%)&+%U0ZZ3%&'C ?8+&8&(�<,6+%)<%)&+%U0ZZ3%&'C VIV*'38:(0%S+5(�O0+) W6(4'80%&4*(8B&4( G0 HIJ> >KLL&4&+6



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$�%&'(()*+,-./!0�1/2/!345 627 8$9:;!//! <#$9:;!//!=2>?@#9A B>�C<9#!33.->D-#@ EFG))� !3/H90>!�6920CI�J9K�F)LGIA2$2�&M'N*E)OPF)LG,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"4S 1/!Q!� @ 8$<.33 3/!?$!-@#$<.33=T2"A2</@#9A  2"P%2</ F))E�1M�E)/$1/@J!-/9-Q.""!B6'�GFGENP((O),-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"4U V9$- 89RRA2- W9$-=W9$-#9RRA2-@-!/ BB6C *GE�X;K!09J"Q0@1/'�Y9;.3�%I'NOEE+PF)LL,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"44 Z!--!/$�B@89"[;<- \#9"[;<-=37A[.9/.#3/<2/!>.!3@#9A 17A[.9/.#1/<2/!>.!3'�YY8 FN� .-/9-6920%!<!0./$�&]'OF(O(LEO,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"4̂ _!-!<.# 89AA!<#!B//9<-!73 #9AA!<#!@2//9<-!73=2>@3/2/!@A-@;3 IRR.#!�9R�/$!B//9<-!7_!-!<2"�PH!?2</A!-/9R�89AA!<#! LL(%.--!39/21/<!!/�1;./!EL))1/@�C2;"�%&'((E)E,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! !̀3 FOPE(EIRR.#.2"4a V!2- 89A3/9#\ W!2-@#9A3/9#\@0[##=>A2."@#9A 1/@�C2;"�O() GF+�N/$�1/�M1/@�C2;"�%&'((E)N,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"4b ].""2<7 8<!;<!< $#<!;<!<=2""!/!@#9A %.--!39/2C9T!< O)� �1;?!<.9<1/H;";/$�%&'((*)F,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"4c _!9<>! 8<9#\!< >T.""#=-2T9@9<> &9</$�BA!<.#2- 2/!<�IRR.#! ()+O�Z!2/3BQ!-;!Y2\!�M"A9%&'�(()LF,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"d̂ 6![!##2 8<99\31/<2//9- <![!##2@#<99\3P3/<2//9-=3$2\9?!!02\9/2@9<> 1$2\9?!!%0!T2\2-/9-1.9;K89AA;-./7 1$2\9?!!%0!T2\2-/9-1.9;K89AA;-./7FOO)�1.9;KX<2."�& C<.9<�Y2\!%&'�((OGF,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"ê J<99\! 8;--.->$2A $!2"/$@<!Q.!T=3/2/!@A-@;3 %.--!39/2H!?2</A!-/�9R]!2"/$ CI�J9KNL+G(1/@�C2;"�%&'((ENLP)+G(,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"5̂ 1/2#7 H2$" 302$"=A.--\9/2@#9A %.--\9/2�C9T!<899?!<2/.Q!'D-#@ (O)E�OF-0BQ!�1_<2-0�f9<\3&H'�(*F)E,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"Ŝ Y9<!-! H2A3./3 "9<!-!0=#A?23><9;?@9<> 8!-/<2"�%&�%CB L(+�1�_<9Q!1/J";!�M2</$%&'�(N)EO,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"Û Y.32 H2-.!"3 ".3202-.!"3=T.-0;3/<7@9<>  .-0;3/<7 F)E6.0>!T990BQ!%.--!2?9".3%&'�((L)O,-./!0�1/2/!3 M"!#/<9-.#1!<Q.#! &9 FOPE(EIRR.#.2"



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$%& '%(#)*+,( -#$%&.%(#)*+,(/0.*1)234,- 5,(.�.6�7%48%(.�,0�7%9):6;)1#,1<&#;;)=% >?@A�8#B�7%9)C,%.<*,D6)E�"FGHH?@AI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*  <&1#+ '%K#+ 4&1#+E,;&)13.%K#+/+E%E)3-(36+ ');%1E-)(E,0�<,--)14) :6#E)�@OAOH�:)K)(E&P*%4)�J%+E:E3�P%6*�"FGHH>A>M@>QOI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%* R S%+,( ')49)1 T%+,(3.)49)1/**,T#U=)3()E 7))4&�7%9)8%(.�,0�NT#U=) >QA�:%#*+E%1'1#K)�FV<%++�7%9)"FG�HWWLLI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%* X S%-)+ ')((#+E,( T%-)+313.)((#+E,(/Y4)*)()1B$34,- Z4)*�J()1B$:)1K#4)+G�[(43 \>\�F#4,**)E"%**G�\A>MO"#(()%;,*#+"FG�HH\A>I(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%* ] 8,UU$ ')+4&%-;) 1,U)1E.)+4&%-;)/B1%(.;,1E%B)34,- 1̂%(.�P,1E%B)8%(.�,0�7%9):6;)1#,1<&#;;)=% PN�8,Y�\@O1̂%(.P,1E%B)�"FGHHWAHI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*R_ <61E '#)1)( 461E3.#)1)(/.B134,- 7̀N�P,=)1<,,;)1%E#K) >LA@�:�I(#,(:EC,49�C%;#.+[aG�H>@\WI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*Rb c%-# '#K)1 9%-#.#K)1/0.*1)234,- 5,(.�.6�7%48%(.�,0�7%9):6;)1#,1<&#;;)=% >?@A�8#B�7%9)C,%.<*,D6)E�"FGHH?@AI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*Rd 8)49$ ',UU+ U.,UU+/B1)()1B$34,- (6**�(6**G�(6**I(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*Re S3 '1%9)f%-#*E,( &%-#*E,(/01)+&M)()1B$3,1B 51)+&�J()1B$ \AO�:E�P)E)1:E�:E)�LHA:%#(E�P%6*"FG�HH>A>I(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*Rg :&%() '1#0E +.1#0E/U,#+0,1E)M(+(3B,K 8,#+�5,1E)�8%(.,0�<&#;;)=% 8,#+�5,1E)h1#U%*,̂K)1(-)(EHL\\7%9)+&,1)'1#K)F)EE�7%9)�"FGHH??@I(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*R! a.%- '6#(#(49 %.6#(#(49/(4+1443,1B F,1E&�<)(E1%*:E%E)+�C)B#,(%*<,6(4#*�,0<%1;)(E)1+ ?AA�N*#K):E1))E:E3�P%6*�"FGHH>LAI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*R c1#+E#(�V '6(4%(+,( 9=3.6(4%(+,(/B-%#*34,- H??\Wf#B&=%$�LA"%;*)E,(�"FGHWAWHI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*RR V%**$ '6;6#+ =%**$.6;6#+/0.*U%(.3,1B 5,(.�.6�7%48%(.�,0�7%9):6;)1#,1<&#;;)=% >?@A�8#B�7%9)C,%.<*,D6)E�"FGHH?@AI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*RX c)K#( '6;6#+G�:13 9)K#(.6;6#+/0.*1)234,- C)+)1K%E#,(86+#()++<,--#EE))>?@A�8#B�7%9)C.<*,D6)E�"FGHH?@AI(#E).�:E%E)+ J*)4E1,(#4:)1K#4) F, @LM>H>N00#4#%*



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$%& '()*#+, -#$%&./01-,$&&.)+*%2+#3 4$*$5.&)�6*$7$*8"+%#(�+9:$&&.)+*% ;;<:$&&.)+*%�=*=*.�>?;@A=%$&*�B%17:CD�EE?A?6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7IJ K%,$. '(L%#() M%,$.2.(L%#()/,$77.7%0)-%&(20+, :$77.�N%0)�"%&(+9�HM$-L. O;OAPH+(.&%�Q#$F.H&%,$%�:CDE@;EP6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7IR S#$)*.& '$(.T+77.9)+& U.%7$&3)8)*.,)@V/3,%$720+, WG46W' <POXX�C�N%Y.ZF.[#+&*.&%0:CD�EEA<@G?AOO6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7I\ ".*)8 '&3.7Y$&3 -.*)8/&%*$+&%73#$(#.&.L%-7.)20+, C%*$+&%7�]#$(W.&.L%-7.) POAAC+#,%&(%7.N%Y.�"7F(=*.�?<AA"7++,$&3*+&:CD�EEO;X6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7Î :$0U%.7 [%$#-%&Y) ,$0U%.729%$#-%&Y)/LU$*..%#*UG&)&23+F >U$*.�'%#*UW.).#F%*$+&"1)$&.))4+,,$**.. BH�"+_�O?P>U$*.�'%#*U:CD�E@EV?6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7Ì K+U& [%##.77 M9%##.77/$7)#2+#3 a&)*$*1*.�9+#N+0%7�=.79GW.7$%&0. <X<A�'2�<<&(=*a&)*$*1*.�9+#N+0%7�=.79GW.7$%&0.:$&&.%b+7$):CD�EEOA@6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7Ic =U%#+& [.#31)+& )U%#+&29.#31)+&/)*%*.2,&21) Q.b%#*,.&*+9�4+,,.#0. PE�X*U�B7%0.'�=*.�<PA=%$&*�B%17:CD�EE?A?G<?VP6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7Id T.##$ [$&& *.##$23+337.8./77+M$-L.2&.* &177�&177D�&1776&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7I :$Y. [$*.#,%& ,$Y.9$*.#,%&/7$-.#*8($F.#)$9$.(20+, N$-.#*8Q$F.#)$9$.(a&*.#&%*$+&%7 E@AA�Ce$3UL%8�?@V:$&&.%b+7$):CD�EEO<PG;AV@6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7II 4U#$)*$&. [+_ 09+_/$*%)0%G,%&*#%b20+, a*%)0%G:%&*#%b4++b2�'7.0*#$0Z))&2 BH�"+_�?V<B%#Y�W%b$():CD�E@OXA6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7I! N10%) [#%&0+ 79#%&0+/7$1&%3#+020+, Na6CZ P?�N$**7.4%&%(%�W(�'N$**7.�4%&%(%:CD�EE??X6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7!J W+&%7(�K2 [#%&5 #+&%7(29#%&5/(%$#87%&(b+L.#20+, Q%$#87%&(�B+L.#4++b.#%*$F. ;<AA�'%)*ZF.�=BH�"+_�P?XN%�4#+)).�>aDEO@A<GAP?X6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7!R C%*U%& [#%&5.& &%*U%&/&%*$+&%73#$(#.&.L%-7.)20+, ].#+&$,+'&.#38D�NN4 POAAC+#,%&(%7.N%Y.�"7F(=*.�?<AA"7++,$&3*+&:CD�EEO;X6&$*.(�=*%*.) '7.0*#+&$0=.#F$0. C+ <;G?E?H99$0$%7



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$% &$#'($ )*$#'($+,-./011(2#3$04(56$) 70--(863#9/011(2#�:$04( ;<�=6>�?@A9#88�B#C(7DE�FGGHHI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M P =#$4 &$((8( 4*$((8(+,-.(-3($56$) 70--(863#9(-3($�*6$L-N0$6-,(-3#MQJN6.#.% @R@RI-0N($803%�QN(S�K3(�F@FK#0-3�;#TM7DE�FF@UVOHVHFI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M W 9/$08361/($&$0(' ./$08361/($5*$0('+-#..65.6, DQ99<�D#3T$#MX(86T$.(8YD6$3/Q,($0.#-�96#M R@Z�L5�[0N0J(QN(5E�KT03(?UU=08,#$.C�D[EFZFU@I-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M \ K3#.(% &T]00 8*T]00+)$(-($)%5.6, "$(#3�X0N($L-($)% @?HUU�LM,9$((C=6TM(N#$J7#1M(�"$6N(7DE�FFHGROVA@ZI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M ̂ _(880.# &%/$0( ]*%/$0(+631.65.6, <33($�:#0M�;62($96,1#-% ;<�=6>�VRG&($)T8�&#MM87DE�FGFHZOUVRGI-03(J�K3#3(8 LM(.3$6-0.K($N0.( (̀8 ?HO@F@<**0.0#M a LJ2#$J "#$N(% )#$N(%(J+#6M5.6, X(80J(-.( H?�B#236-�K3K#0-3�;#TM7DE�FF@U?I-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M b =(-]#,0- "($4($ 4(-+,$(3856$) 70J2(83X(-(2#4M(L-($)%�:$#.C0-)K%83(, GU�K6T3/K0>3/�K3$((3KT03(�?ZUU70--(#16M087DE�FFVU?I-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M  [#N0J�;5 "(8./20-J J15)(8./20-J+8,,1#56$) K6T3/($-70--(863#7T-0.01#M�;62($Q)(-.% FUU�&0$83QN(-T(�KSX6./(83($7DE�FFRU?I-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#McddK/#--6- "(8/0.C 8/#--6-5)(8/0.C+83#3(5,-5T8 70--(863#e-J0#-�Q**#0$896T-.0M�f7eQ9g -TMM�-TMME�-TMMI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#McdcQMM(- "M(.C-($ )M(.C-($+*$(8/O(-($)%56$) &$(8/�L-($)% VUZ�K35�;(3($K3$((3K3(�HFUK#0-3�;#TM7DE�FF@U?I-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#Mcd!_(--% "MT,#.C ](--%+,$(#56$) 70--(863#�XT$#MLM(.3$0.Q886.0#306- @@GVU�AH$JQN(�D7#1M(�"$6N(7DE�FFHGRI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#McdP_TM0( "6(/$0-) ]TM0(+$(J$0N($4#80-.6,,08806-56$) AUZ�AU�QN(DS766$/(#J7DE�FGFGUI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#McdW:6JJ�_5 "T($$($6 36JJ5)T($$($6+CT3#C$6.C5.6, hT3#C�X6.C�BB; KT03(�@AFU??U�K6T3/K0>3/�K3$((370--(#16M087DE�FFVU?O@V?FI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#Mcd\:(88# i##)(-86- 3(88#5/##)(-86-+.6--(>T8(-($)%5.6, 96--(>T8L-($)% @VGU@X#,8(%�=MNJDSX#,8(%�7DEFFHUHI-03(J�K3#3(8 LM(.3$6-0.K($N0.( D6 ?HO@F@<**0.0#M



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%%&$' ())*$ +,))*$-.&$/$&.'0123 4&$)5�678$&9/$&.' :;<==�9>3?&$$@�A>8BC)D>$�4&28$CEF�GG<HIJ/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)> !N()> ()>D$&/ ,)>,)>D$&/-1>D2O$&0123 ?22D$&)578$P7.,5�Q�R2O$& :GGS�(O'�;R=�A2T�HIUO2�()&V2&*CEF�GGH:HJ/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)> !W#$&$3' ()37>52/ +,)37>52/-XDD$&*72XT1233X/75'L/*/0.28 JDD$&�K72XT?233X/75' JDD$&�K72XT?233X/75'RM�A2T�:SY4&)/75$�Z)>>*CEF�GH;S:J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)> ![\)87B�]0 ()/*$/ ,)/*$/-%$B$&)5$B&$)0122D Z$B$&)5$B�6X&)>9>$15&71]**217)572/ YY:==�J0K0(7.,O)'�Y:RM�A2T�HI#)1@*2/�CEFGH:S<J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  ! #)3$* ()&5*2/ GII<:�<==5,K5&$$5^)>5,)3�CEFGGI_;J/75$B�K5)5$* R)D$&K$&871$ E2 ;<L:G:M%%717)>   ]3' ()*57/.* )3',-XDD$&*72XT1233X/75'L/*/0.28 JDD$&�K72XT?233X/75' GY;;�U&)8$&*P)/$RM�A2T�:SY4&)/75$�Z)>>*CEF�GH;S:J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  ̀ 9&7@ ()5>$*5)B $&7@-1X&$&78$&02&. ::Y�:*5�K5C2/5$87B$2CEF�GH;HGJ/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  a b73 ()8$' @730,)8$'-37//$)D2>7*3/0.28 ?75'�2%C7//$)D2>7* <G=�K2X5,�G5,K5&$$5FKX75$�<:GCC7//$)D2>7*CEF�GGS:GJ/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  c R,7>7D ()'$5 D,)'$5-+@$//0123 #0�b$//$B'�)/B]**217)5$*F�d/10 GY=�?2>2/7)>R)&@�\&78$KX75$�<=G62*O$>>�4]F<==YGL<YY=J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  e ]B)3 ($7/$/ ),$7/$/-B)@25)$>$15&710123 \)@25)�9>$15&71]**217)572/ S<==�;;=5,�K5Ẑ)&37/.52/CEF�GG=;SJ/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  " ]//$5$ ($/@$> 3X7-3/X57>75'7/8$*52&*02&. C7//$*25)�J57>75'd/8$*52&* S:<�̂)12X5)K5&$$5f;<=K50R)X>�CEFGG:=:J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  N #$**' ($//$*' +$**'0,$//$*'-)8)/5$/$&.'0123 ]8)/5�9/$&.' ;;=�K0�K7T5,K50�K5$�:<==C7//$)D2>7*CEF�GGS=;J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  W b&7*57/ ($/&' @&7*57/0,$/&'-*7$&&)1>XV02&. K7$&&)�?>XV ;:=:�̂$V*5$&K5�K5$�:<==M)@>)/B�?]FISH:;J/75$B�K5)5$* 9>$15&2/71K$&871$ E2 ;<L:G:M%%717)>  [ A$/+)37/ ($&5g V,$&5g-V$D10123 A)*7/�9>$15&71R2O$&?22D$&)578$ :Y:Y�9d/5$&*5)5$�]8$A7*3)&1@�E\FG_G=<J/75$B�K5)5$* 9>$15&2/71K$&871$ h$* ;<L:G:M%%717)>
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