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Before the Minnesota Public Utilities Commission 

  Supplemental 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 
 
In these supplemental comments, the Department provides further analysis of the four-year 
environmental attribute certificate (EAC) shelf-life, hourly matching, geographic preference, and net 
market purchases. 
 
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 
 

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), also known as the Eligible Energy Technology Standard 
(EETS), 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 

 

1 Notice of Docket Process and Timeline, July 7, 2023, (eDockets) 20237-197301-01 at 2, (hereinafter “Notice of Docket 
Process and Timeline”). 
2 , 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, 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”). 
4 See H.F. 7. 
5 Notice of Docket Process and Timeline. 

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
https://www.revisor.mn.gov/laws/2023/0/7/laws.0.3.0#laws.0.3.0
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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 renewable energy certificates (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 
 

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.9 
 

January 29, 2025 
 

The Department files its initial comments in the current proceeding.10 

March 19, 2025 The Department files its reply comments in the current proceeding.11 
 
Topics 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? 

 

6 Order Clarifying Implementation of Changes to Minn. Stat. § 216B.1691 and Directing Additional Comment Period, 
December 6, 2023, Docket No. E-999/CI-23-151, (eDockets) 202312-201019-01, Order Point 6, at 9, (“hereinafter December 
6, 2023 Order”). 
7 Order Clarifying Implementation of Changes to Minn. Stat. § 216B.1691, 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, (eDockets) 20246-208098-01, (hereinafter “Department 
June 28, 2024 Comments”). 
9 Order Initiating New Docket And Clarifying “Environmental Justice Area,” November 7, 2024, Docket Nos. E999/CI-23-151 
and E-999/CI-24-352, (eDockets) 202411-211701-01, (hereinafter “November 7, 2024 Order”). 
10 Minnesota Department of Commerce, Initial Comments, January 19, 2025, (eDockets) 20251-214567-01, (hereinafter 
“Department Initial Comments”). 
11 Minnesota Department of Commerce, Reply Comments, March 19, 2025, (eDockets) 20253-216562-01, (hereinafter 
“Department Reply Comments”). 

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/%7b80E20793-0000-CD11-8C78-C3B3C0606CE1%7d/download?contentSequence=0&rowIndex=14
https://www.edockets.state.mn.us/documents/%7bB0CFB294-0000-C61B-B5E3-10BB70D96BFA%7d/download?contentSequence=0&rowIndex=8
https://www.edockets.state.mn.us/documents/%7b20ECAE95-0000-C31E-A2A5-E592718DE847%7d/download?contentSequence=0&rowIndex=3
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The Minnesota Department of Commerce (Department) submits its reply comments in the context of 
multiple related proceedings, including the newly created Docket No. E-999/CI-24-352,12 which has 
implications for how partial compliance and market purchases are measured and reported for CFS 
compliance. In addition, the fourth round of comments in the current docket concerns the “Off Ramp 
Process,” which will discuss modifications to the Commission’s March 19, 2010 Order in Docket No. 
E999/CI-03-869.13 The Commission’s March 19, 2010 Order also includes criteria and standards related 
to measurement and achievement,14 which makes it difficult to separate relevant topics open for 
comment in each proceeding. The Department addresses overlaps with other proceedings, and 
describes these concerns in relevant areas of Section III. 
 
III. DEPARTMENT ANALYSIS  
 

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

 
The Department has no additional comments on this notice topic. 
 

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

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

 
B.1.1. Four Year Shelf Life Recission 

 
B.1.1.1  Recission of 4-Year Shelf-Life Legal Arguments 

 
In its Initial Comments, the Department recommended: 

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, 
2030.15 

  

 

12 See November 7, 2024 Order, at Order Point 1. 
13 Notice of Docket Process and Timeline at 2. 
14 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. 
15 Department Initial Comments at 11. 
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Several commenters raise legal concerns with the Department’s recommendation to end the four-year 
shelf-life for RECs. Basin Electric states: 

First, the Department requests the Commission rescind its December 18, 
2007 Order establishing a four-year shelf-life for RECs. This request 17 
years later does not meet the Commission’s standard for reconsideration 
under Minn. Stat. § 216B.27 and Minn. R. 7829.3000 nor is it grounded in 
good public policy.16 [citations omitted] 

The Northern States Power Company, dba Xcel Energy (Xcel)17 and Great River Energy (GRE)18 similarly 
echo the deviation from established precedent.  
 
Central Municipal Power Agency/Services (CMPAS) makes a procedural argument. CMPAS states: 

The full text of MPUC’s Order Point 6 indicates it applies to the Renewable 
Energy Standard (now the “EETS”). This order point does not mention the 
CFS. The Department’s recommendation is outside the scope of this 
docket, which is limited to CFS compliance, and should be rejected.  

Moreover, the use of renewable energy credits for RES (EETS) compliance 
was already decided by the Commission in this very same docket. As such, 
the Department’s request to change an order point related to RES 
compliance in a comment intended to address CFS compliance is 
contradictory and confusing for utilities who are seeking clarification on 
how to comply with the new legislative standards.19 [citation omitted] 

The language used in the Commission’s December 18, 2007 order suggests that its shelf-life decision 
was not intended to be permanent. The order was issued to establish “initial” protocols for trading 
RECs. In addressing the shelf life of RECs, the order outlines the different shelf-life proposals submitted 
by the parties then states: “The Commission considers a four-year shelf life, added to the year of 
generation, as a good place to start this process.”20 (Emphasis added.) And in rejecting the utilities’ 
recommendation for an indefinite shelf life, the Commission stated that it, “at present does not believe 

 

16 Basin Electric Power Cooperative, Reply Comments, March 19, 2025, (eDockets) 20253-216605-01 at 2, (hereinafter 
“Basin Electric Reply Comments).  
17 Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 
11, (hereinafter “Xcel Reply Comments”). 
18 Great River Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216616-01, at 19, (hereinafter “GRE Reply 
Comments”). 
19 Central Municipal Power Agency/Services, Initial Comments, March 19, 2025, (eDockets) 20253-216602-01 at 9, 
(hereinafter “CMPAS Reply Comments”). 
20 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, Order Establishing Initial Protocols for Trading Renewable 
Credits, December 18, 2007, Docket Nos. E-999/CI-04-1616 and E999/CI-03-869, (eDockets) 4872137.    

https://www.edockets.state.mn.us/documents/%7b20ECAF95-0000-CF1A-A546-74BA3670F068%7d/download?contentSequence=0&rowIndex=17
https://www.edockets.state.mn.us/documents/%7b20EBAF95-0000-C032-B656-B4936C2A3C02%7d/download?contentSequence=0&rowIndex=14
https://efiling.web.commerce.state.mn.us/documents/%7b9029B095-0000-C436-8DCC-352FAE4C6236%7d/download?contentSequence=0&rowIndex=20
https://www.edockets.state.mn.us/documents/%7b70EBAF95-0000-CF1A-961D-CD22CA6C96F7%7d/download?contentSequence=0&rowIndex=16
https://www.edockets.state.mn.us/documents/%7B9BC0C548-1B8D-4FAF-B96F-F97BA88B0ABB%7D/download?contentSequence=0&rowIndex=128
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that to be an advisable course” and would “not at this juncture” adopt such a recommendation.21 Note 
that the December 18, 2007 order was the second of three orders issued by the Commission in Docket 
Nos. E-999/CI-04-1616 and E999/CI-03-869 to satisfy its statutory obligation to establish a program and 
protocols for trading RECs. The third order—which established procedures for retiring RECs—
concluded by stating that the procedures would be “subject to modification in the light of future 
experience in implementing the Minnesota renewable energy objective and standards.”22 

The deadlines cited by Basin Electric in Minn. Stat. § 216B.27 and Minn. R. 7829.3000 are for requests 
to reconsider decisions when a party believes the decision was wrong at the time it was made. The 
Department does not suggest that the four-year shelf life has been inappropriate since its adoption. 
Rather, the Department contends that the duration of the shelf life should be reconsidered in light of 
the fact that this is no longer the start of the renewable-energy-standard process. When the 
Commission ordered the four-year shelf life in 2007, both Minnesota’s and national renewable-energy 
standards were a fraction of what they are now, and the Commission and parties had comparatively 
little experience in implementing those standards. As explained in greater detail below, technological 
developments and our increased understanding of and experience with renewable energy warrants 
reconsidering the shelf-life duration to ensure the protocols and standards for banking credits and best 
suited to implementing and achieving the State’s carbon-free standard. 
 

B.1.1.2  Recission of 4-Year Shelf-Life—Other Arguments 
 
In its Reply Comments, GRE states: 

If the Commission eliminates the ability for utilities to bank RECs/AECs 
beyond the current year of generation, it could have significant 
consequences for utility compliance with both the Minnesota RES and the 
CFS. For almost two decades, utilities have relied on a year-of-generation 
plus four-year REC banking construct to strategically manage RECs by 
balancing years and periods of high renewable generation with future 
compliance obligations. Removing this flexibility would be tantamount to 
a regulatory rug pull - removing well-established compliance strategies 
that utilities have been planning around, and potentially incurring tens of 
millions of dollars in lost value by rendering previously banked RECs 
worthless. This cost to consumers in the loss of existing assets and value 
and the future cost of lost flexibility could be significant. This is not to 
mention the market impacts of the forced liquidation of existing assets, 

 

21 Id. 
22 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, Third Order Detailing 
Criteria and Standards for Determining Compliance Under Minn. Stat. §216B.1691 and Setting Procedures for Retiring 
Renewable Energy Credits, December 14, 2008, Docket Nos. E-999/CI-04-1616 and E999/CI-03-869, (eDockets) 5659148. 

https://www.edockets.state.mn.us/documents/%7BCC4919C2-C979-48D6-8960-A3B4628C849C%7D/download?contentSequence=0&rowIndex=63
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and the loss of market power by utilities attempting to divest currently 
held RECs, which the market and counterparties would understand to be 
worthless in the future to the utilities, who would lose nearly all 
negotiating position.23 

Xcel states that the Department does not justify why it recommends a recission of the four-year shelf-
life.24 
 
The rationale to eliminate the four-year shelf-life is simple. Seventeen years ago, the renewable energy 
industry was in its infancy, and faced significantly greater uncertainty in expected generation for a 
number of reasons, including novel technology and potential equipment failures, inexperience with the 
operation and maintenance of equipment, and limited modeling capabilities. The novelty of renewable 
generation warranted, at that time, increased flexibility to meet state renewable energy goals. All of 
these conditions have now been ameliorated, and while weather uncertainty still exists, the challenges 
of variable renewables can be appropriately planned. Given the significant change in the availability of 
renewable energy generation and the maturity of these technologies, it would be absurd to maintain 
the same shelf life of RECs in 2025 as was originally adopted in 2007. 
 
The recission of the four-year shelf-life is a first step towards more granular time constraints on 
renewable energy generation, which requires utilities to better match generation to load. As the 
Department stated in its Initial Comments,25 matching generation to load offers lower market price 
exposure for ratepayers, which is disincentivized by the significant non-temporal allowance of the four-
year shelf-life. The Carbon Solutions Group (CSG) formally supports the Department’s recommendation 
to better match generation to load.26 
 
GRE’s criticism of the four-year shelf-life decision is a misleading characterization of the Department’s 
position. GRE’s Reply Comments appear to indicate that the four-year shelf-life will be rescinded upon 
the Commission’s decision in the current proceeding, which is not the Department’s recommendation. 
In fact, GRE has years to plan the acquisition or sale of its EACs before the compliance year 2030 
begins, which should not result in forced liquidations or reduced market power unless GRE waits until 
2030 to sell any excess generated EACs. However, GRE’s comments mask a different reality than the 
utility currently faces. In GRE’s most recent integrated resource plan (IRP), the Department stated: 
“[d]ata provided by GRE in response to Information Request No. 3 shows that without market 
purchases and RECs, GRE falls short of the 60 percent standard by 1.2 percent in 2030. Also, GRE falls 
short by over 11 percent between 2035 and 2037, when the standard increases to 90 percent.”27 As 

 

23 GRE Reply Comments at 12. 
24 Xcel Reply Comments at 11. 
25 Department Initial Comments at 10. 
26 Carbon Solutions Group, LLC, Reply Comments, March 19, 2025, (eDockets) 20253-216369-01 at 25, (hereinafter “CSG 
Reply Comments”). 
27 In the Matter of Great River Energy’s 2023–2037 Integrated Resource Plan, Minnesota Department of Commerce, 
Comments, August 8, 2023, Docket No. ET-2/RP-22-75, (eDockets) 20238-198066-01 at 46.  

https://www.edockets.state.mn.us/documents/%7bE0EEAF95-0000-C218-81F9-7F0ED39AC59A%7d/download?contentSequence=0&rowIndex=2
https://www.edockets.state.mn.us/documents/%7b80B2D589-0000-C41C-84B7-C1A32B48C998%7d/download?contentSequence=0&rowIndex=22
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the Department discusses in Section III.D, net market purchases cannot be relied upon for CFS 
compliance, but GRE can meet its compliance requirement with unbundled EAC retirements. While 
GRE added a 300 MW wind procurement to its updated plan,28 this procurement is not expected to 
close the 11 percent compliance gap in 2035. In order to reach its 2035 compliance goal, GRE requests 
to rely on older vintage EACs ahead of its 90 percent CFS compliance goal in 2035. The result is that in 
real time, GRE, without further actions to close its generation gap or additional unbundled EAC 
purchases, will not physically retire enough EACs to meet 90 percent of its load in 2035. Effectively, 
reliance on older vintage EACs delays GRE’s CFS compliance in real-time power flows. The Department 
does not support this outcome. 
 
The Department understands the goal of renewable portfolio standards and the CFS is to accelerate 
investment in renewable and carbon free resources. This goal is not achieved through compliance with 
unbundled EACs. The generation gap highlighted above should incentivize GRE to engage in more 
robust generation and transmission planning to meet the compliance goals of the CFS on time. For 
these reasons, the Department is not persuaded to change its position. 
 

B.1.1.3  Final Recommendation 
 
The Reply Comments submitted by the CSG highlight one omission in the Department’s 
recommendation: 

While far less granular, and thus credible, than hourly matching, 1-year 
banking ensures that the cycle of carbon-free generation and procurement 
is occurring anew year-over-year. This means that carbon-free claims in 
2030 will be closer to the reality of 2030 carbon-free generation and 
procurement, rather than 2030 CFS compliance reports potentially 
representing a 5-year-lag in carbon-free investment, development, 
generation, and delivery to Minnesotans.29 

The Department’s recommendation is silent on any banking period after the recission of the 
Commission’s orders. The Department agrees with the CSG, and recommends a one-year banking for 
EACs to replace the four-year EAC banking period that is currently practiced. The Department 
withdraws its previous recommendation, and makes a new recommendation: 
 
The Department recommends that the Commission modify 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 

 

28 In the Matter of Great River Energy’s 2023–2037 Integrated Resource Plan, Great River Energy, Reply Comments, October 
2, 2023, Docket No. ET-2/RP-22-75, (eDockets) 202310-199331-01 at 3. 
29 CSG Reply Comments at 25. 

https://www.edockets.state.mn.us/documents/%7b90ADF58A-0000-C113-A438-AE3459BDB3DC%7d/download?contentSequence=0&rowIndex=20
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years following the year of generation,” and replace the language with “All renewable energy credits 
generated from such facilities will be eligible for use in the year of generation and for one year 
following the year of generation.” These orders will be modified effective January 1, 2030.30 
 

B.1.2. Hourly Matching 
 
In its Initial Comments, the Department recommended: 

The Department recommends the Commission order the following total 
retail electric sales matching requirements for electric utilities by the end 
of the year indicated: 

• 2030: Annual matching of 80 percent for public utilities; 60 percent 
for other electric utilities 

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

• 2040: Hourly matching of 90 percent for all electric utilities 

• 2045: Hourly matching of 100 percent for all electric utilities.31 

 
The Department’s recommendation for hourly matching produced a lively debate from nearly all 
commenters. The Department notes hourly matching support from the Center for Environmental 
Advocacy (MCEA) and the Sierra Club,32 and the Center for Resource Solutions (CRS).33 The 
Department notes dissent from the GRE, Rochester Public Utilities, Connexus Energy, CMPAS, Missouri 
River Energy Services (MRES), Minnkota Power Cooperative, Basin Electric, Minnesota Municipal 
Utilities Association, Minnesota Municipal Power Agency, East River Electric, Minnesota Rural Electric 
Association, Otter Tail Power Company (OTP), Xcel Energy, Sothern Minnesota Municipal Power 
Agency, and ALLETE Minnesota Power (collectively, the “Aligned Utilities”).34 Additional parties in 
dissent outside of the Aligned Utilities include Laborers’ International Union of North America 

 

30 Department Initial Comments at 11. 
31 Id. 
32 The Minnesota Center for Environmental Advocacy, the Sierra Club, and Fresh Energy, Reply Comments, March 19, 2025, 
(eDockets) 20253-216592-01 at 1. 
33 CSG Reply Comments at 17.  
34 Great River Energy, Rochester Public Utilities, Connexus Energy, Central Municipal Power Agency/Services, Missouri River 
Energy Services, Minnkota Power Cooperative, Basin Electric Power Cooperative, Minnesota Municipal Utilities Association, 
Minnesota Municipal Power Agency, East River Electric, Minnesota Rural Electric Association, Otter Tail Power Company, 
Xcel Energy, Sothern Minnesota Municipal Power Agency, and ALLETE Minnesota Power, Reply Comments, March 19, 2025, 
(eDockets) 20253-216574-01 at 1, (hereinafter “Aligned Utilities Reply Comments”).  

https://www.edockets.state.mn.us/documents/%7b50B3AF95-0000-C51B-8528-CF8B9362583D%7d/download?contentSequence=0&rowIndex=10
https://www.edockets.state.mn.us/documents/%7b9070AF95-0000-C613-B9EE-B9646C7C3F44%7d/download?contentSequence=0&rowIndex=5
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Minnesota and North Dakota (LIUNA)35 and the Operating Engineers Local 49 and North Central States 
Regional Council of Carpenters (IUOE 49 & NCSRCC) joint comments.36 
 
In the below subsections, the Department addresses each of the concerns raised in dissent. 
 

B.1.2.1 Hourly Matching Legal Arguments  
 
The Aligned Utilities’ Reply Comments legal criticism is the most pertinent of the legal issues raised. 
The Aligned Utilities state: 

Nothing in the applicable statute, Minn. Stat. § 216B.1691, suggests that 
the Legislature intended to fundamentally change compliance from an 
annual to an hourly basis. The Legislature had the opportunity to make 
such a change and chose not to. Any suggestion that the Legislature 
intended hourly accounting is not supported by the express statutory text 
or decades of precedent for determining RES compliance. 

Legislature had the opportunity to make such a change and chose not to. 
Any suggestion that the Legislature intended hourly accounting is not 
supported by the express statutory text or decades of precedent for 
determining RES compliance. The Department erroneously asserts that the 
Commission has broad authority under Minn. Stat. § 216B.1691, Subd. 
2d(a) to require hourly matching for CFS compliance. That provision 
authorizes the Commission to issue necessary orders “detailing the criteria 
and standards” to measure compliance with the CFS, but it does not 
authorize the Commission to change the annual compliance approach 
established by the Legislature in favor of an hourly approach that the 
Legislature did not reference or allude to anywhere in the statute.37 
[citation omitted] 

In this criticism, the Aligned Utilities reference annual compliance requirements in Minn. Stat. § 
216B.1691, subd. 2a (the EETS),38 Minn. Stat. § 216B.1691, subd. 2g (the CFS), and Minn. Stat. § 
216B.1691, subd. 2d(b)(2)(i) and (ii) (the partial compliance clauses).  
 

 

35 Laborers’ International Union of North America Minnesota and North Dakota, Reply Comments, March 19, 2023, 
(eDockets) 20253-216624-01 at 1, (hereinafter “LIUNA Reply Comments”). 
36 Operating Engineers Local 49 and North Central States Regional Council of Carpenters, Reply Comments, March 19, 2023, 
(eDockets) 20253-216594-01 at 1, (hereinafter “IUOE 49 & NCSRCC Reply Comments”). 
37 Aligned Utilities Reply Comments at 2-3. 
38 Also referred to as the Renewable Energy Standard (RES). 

https://www.edockets.state.mn.us/documents/%7b70E5B395-0000-C71A-A148-070E2D95FAEA%7d/download?contentSequence=0&rowIndex=23
https://www.edockets.state.mn.us/documents/%7bC0B3AF95-0000-C016-B0D0-CA6C6B636FBD%7d/download?contentSequence=0&rowIndex=12
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LIUNA39 and IUOE 49 & NCSRCC40 both support the Joint Utilities’ assertion about statutory intent 
during CFS drafting negotiations. Xcel offers additional clarification about statutory intent and 
permissibility: 

We disagree with the Department’s expansive interpretation. Applying 
Minnesota law for discerning legislative intent, the Department’s 
proposed extension to hourly tracking is inconsistent with Legislative 
intent and improperly expands the authority granted to the Commission. 
Minnesota Statutes Section 645 legislates the framework to be used when 
interpreting statutory provisions. The Statute states: “[e]very law shall be 
construed, if possible, to give effect to all its provisions.” Minnesota 
Supreme Court also confirms that it will “read a statute as a whole and give 
effect to all its provisions” and rejects arguments or interpretations that 
omit statutory language.41 [citations omitted] 

In addition, Connexus claims that the Commission is tasked only with the issuance of necessary orders: 

Minn. Stat. § 216B.1691 Subd. 2d. (a) states the following:  

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.  

Statute here groups the three standard obligations together: 2a (Eligible 
Energy Technology Standard), 2f (Solar Energy Standard), and 2g (Carbon-
Free Standard). This points to a common mechanism to measure efforts to 
meet all three standards. Annual matching of eligible generation to total 
retail electric sales at the corresponding percentage required for each year 
is already a valid compliance mechanism for EETS and SES, and there is no 
language in statute that could reasonably be interpreted to require a new 
compliance mechanism due to the passage of the CFS. Since hourly 
matching is not necessary for compliance, we urge the Commission to 
reject the Department’s recommendation in this matter.42 

 
 
 

 

39 LIUNA Reply Comments at 1-2. 
40 IUOE 49 & NCSRCC Reply Comments at 1-2. 
41 Xcel Reply Comments at 5.  
42 Connexus Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216595-01 at 2, (hereinafter “Connexus Reply 
Comments).  

https://www.edockets.state.mn.us/documents/%7b40B4AF95-0000-CE1C-92F5-51482C733CC3%7d/download?contentSequence=0&rowIndex=13
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CMPAS claims that hourly matching will treat EACs differently: 

An hourly matching requirement for CFS compliance will systematically 
make EACs from some types of carbon-free generation more valuable than 
others. Carbon-free energy that comes from more dispatchable resources, 
such as nuclear and reservoir hydro, etc, will become more economically 
valuable because it can be targeted to hours in which non-dispatchable 
carbon free energy, such as solar and wind, is in shortage and demand in 
an hourly EAC trading platform will be higher for these hours. Conversely, 
in hours when there is more solar and wind production than needed for 
matching an hourly load, the remaining EACs receive no credit and cannot 
be used for CFS compliance.  

The Department or other parties may counter that storage resources could 
be coupled with wind and solar resources to target their output for the 
more economically valuable hours, similar to dispatchable, clean firm 
generation. This strategy still gives less credit to solar and wind EACs 
because of energy losses involved with charging and discharging batteries, 
which still results in conflict with Minn. Stat § 216B.1691 Subd. 4(a). 

A CFS matching requirement that systematically provides more economic 
benefits to some types of EACs than others and reduces the amount of 
credit EACs from other technologies being counted is in direct conflict with 
Minn. Stat § 216B.1691 Subd. 4(a). Those utilities who don’t have future 
access to the most “valuable” EACs – such as nuclear (which cannot 
currently be built in Minnesota) or hydrogen-fired generation (which 
would require a significant infrastructure update)– are at risk of having a 
more difficult path to compliance than other utilities.43 

The Department disagrees that its recommendation for hourly matching is impermissible under the 
CFS statute. First, contrary to the assertion made by the Aligned Utilities and Xcel, the Department 
does not propose that compliance be determined on an hourly basis. Under the Department’s 
recommendation, the total amount of electricity generated from a carbon-free technology that a utility 
must generate or procure will still be determined on an annual basis using a utility’s total retail electric 
sales to retail customers in Minnesota for a given year, as required by Minn. Stat. § 216B.1691, subd. 
2g. Thus, the amount of carbon-free electricity needed to satisfy the CFS will be determined in the 
same manner as has been done for the RES and EETS—by calculating the percentage identified in the 
relevant provisions of Minn. Stat. § 216B.1691 of a utility’s total annual retail sales to retail customers 
in Minnesota. As the Aligned Utilities observe, hourly matching is method of “accounting,” and the 
Department concludes that hourly matching is therefore an appropriate method to “measure an 

 

43 CMPAS Reply Comments at 7-8. 
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electric utility’s efforts” to satisfy the CFS that may be implemented by the Commission in its order 
establishing the criteria and standards to be used for compliance. 
 
The Department also notes that the adoption of the CFS was itself a dramatic and intentional evolution 
from the established renewable-energy standards. Prior to the adoption of the CFS, the EETS required 
each electric utility to generate or procure 25 percent of its total retail electric sales from an eligible 
energy technology by 2025, or 30 percent by 2020 for utilities that owned a nuclear generating facility 
as of January 1, 2007.44 The decision to adopt the CFS and require 100 percent of electricity to be 
generated or procured from carbon-free technologies by 2040 plainly demonstrates the legislature’s 
intent to take a progressive approach to accelerate its renewable-energy goals. The use of hourly 
matching to measure CFS compliance serves that purpose. 

Additionally, the Department disagrees with Connexus’ narrow interpretation of the authority granted 
to the Commission under Minn. Stat. § 216B.1691, 2d(a). The plain language of the statue permits the 
Commission to issue “orders detailing the criteria and standards” to be used to measure compliance, 
which on its face contemplates the Commission issuing multiple orders with multiple standards. As 
noted above, the adoption of the CFS marked an intentional increase in Minnesota’s renewable-energy 
goals, and created a new focus on decarbonization. It is therefore necessary for the Commission to 
issue orders to implement that new standard focusing on decarbonization, and as the Department 
noted in its Initial Comments, hourly matching is an effective means to promote and achieve 
decarbonization.  
 
Finally, the Department rejects CMPAS’ argument that hourly matching will treat EACs differently 
based on the type of carbon-free generation. Pursuant to Minn. Stat. § 216B.1691, subd. 4(a), the 
program for trading renewable energy credits “must treat all eligible energy technology equally and 
shall not give more or less credit to energy based on […] the technology with which the energy was 
generated.” An hourly matching construct would not give more or less credit based on the technology 
used; all technologies will receive an equal amount of credit based on the amount of energy 
generated, which is different from EAC retirement. The statute does not require that credits 
attributable to different technologies cost the same, or that there is purchaser for every available 
credit. Connexus’ substantive arguments therefore fall outside the scope of what is required by Minn. 
Stat. § 216B.1691, subd. 4(a). Energy storage is not an Eligible Energy Technology, although hydrogen 
generated from Eligible Energy Technologies is an Eligible Energy Technology. Counter to CMPAS’ 
claim, it is essential to only consider EAC equality at the time of generation—and not at retirement. For 
example, if 70 percent of the primary energy in hydrogen is lost, and hydrogen receives the full EACs 
retired to generate the hydrogen, effectively the hydrogen would be assigned approximately three 
EACs for only one EAC worth of generation, which would lead to an absurd result. CMPAS’ claim of zero 
EACs for generation that is unclaimable is similarly refuted by existing practice. For example, 

 

44 Minn. Stat. § 216B.1691, subd. 2a(a)-(b) (2022). 
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Minnesota Power, in its current IRP, identifies that the utility was 50 percent renewable in 2020,45 yet 
the EETS is only 25 percent, which means that half of all of Minnesota Power’s EACs are ineligible for 
EETS compliance, and receive no credit under CMPAS’ example. This practice has not been problematic 
to date, and there is no reason to suggest that hourly matching would trigger a new statutory 
compliance problem. 
 

B.1.2.2  Hourly Matching Logistical Concerns 
 
In its Reply Comments, CMPAS expressed a number of concerns about the logistics of hourly matching. 
First, CMPAS claims that the Department’s recommendations would invalidate its contracts: 

CMPAS members have and continue to seek and enter into long-term PPAs 
for wind power, solar, hydro power, and nuclear power, as well as long 
term contracts for fixed amounts of MISO market energy and unbundled 
RECs. Many of these contracts have and will provide RECs or carbon-free 
energy that would be invalidated in 2030 by one or more of the 
Department’s proposals. Invalidating purchases CMPAS is already 
obligated to make on behalf of its members penalizes CMPAS for having 
proactively made long-term carbon-free purchase commitments, forcing 
CMPAS members to purchase carbon-free energy twice - the annual RECs 
and carbon-free energy they are already contractually obligated to 
purchase in their long-term contracts and additional hourly EACs to comply 
with CFS.46 [citations omitted] 

Second, CMPAS claims that hourly matching would create carbon accounting problems: 

CMPAS does not believe that purchasing carbon-free energy twice is a 
good policy outcome for ratepayers. Given the detailed carbon accounting 
and residual mix examples provided by other stakeholders in Initial 
Comments, CMPAS also believes that the Department’s recommendations 
are likely to result in inaccurate carbon accounting for the state of 
Minnesota as well as EETS and CFS compliance results that are not directly 
comparable since CMPAS will continue to use RECs from its long term 
contracts for EETS compliance regardless of whether they qualify for the 
CFS.47 

 

 

45 In the Matter of Minnesota Power’s 2025-2039 Integrated Resource Plan, Minnesota Power, Integrated Resource Plan, 
March 3, 2025, Docket No. E015/RP-25-127, (eDockets) 20253-215986-11 at pdf page 6. 
46 CMPAS Reply Comments at 3. 
47 Id., at 4. 

https://www.edockets.state.mn.us/documents/%7bA0446195-0000-C339-B88F-8CE00FEBADAA%7d/download?contentSequence=0&rowIndex=57
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Third, CMPAS claims that hourly matching would discourage power purchase agreements (PPAs) 
because PPA suppliers do not currently supply hourly EAC data: 

Many independent power producers (“IPPs”) are not aware of hourly 
attribute tracking, much less obligated to accommodate transitions to 
hourly RECs or AECs in their current or future contracts. While utilities can 
wait years for many IPPs to develop these capabilities, they lose out on the 
ability to contract with qualifying resources in the near-term that will still 
be in operation in 2035, when the Department proposes hourly matching 
to start. In contrast, owners of generation are free to control when they 
begin hourly AEC tracking for all of their resources.48 [citation omitted] 

Fourth, CMPAS claims that it cannot force its PPA contractors to use storage: 

Utilities with PPAs, particularly those who are partial off-takers of a larger 
central plant, have limited ability to force IPPs to add storage, which the 
Department has emphasized in its comments as a potentially CFE-
compliant clean firm resource– at existing transmission interconnections. 
In contrast, owners of generation can control the commitment to, size, 
timing, and the interconnection type (for capacity accreditation) of storage 
additions.49  

Fifth, CMPAS claims that many PPAs have provisions to supply replacement energy in resources fail to 
meet minimum performance standards: 

Many PPAs have provisions requiring developers to supply replacement 
energy, capacity, and/or RECs if contracted generation resources fail to 
meet minimum performance standards.  

• It is unknown how these types of contract provisions would work 
in with an hourly matching paradigm. For example, would some 
minimum performance standards in PPAs now need to be hourly? 
If minimum performance standards in PPAs remain based on 
annual performance, how will Sellers obtain replacement EACs to 
meet their obligations?  

 

48 Id. 
49 Id., at 5. 
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• Similarly, it is unclear how performance standards can be enforced 
if non-utility sellers cannot access the hourly trading platform 
alluded to in the Department’s Initial Comments.50 

Finally, CMPAS concludes by stating that all of the above concerns would unduly discourage PPA 
procurements: 

The compliance risks posed by the Department’s hourly matching 
requirement may cause many utilities to pursue ownership rather than 
PPAs as a means of comply with CFS. CMPAS believes that would be a poor 
policy outcome because the law should not be implemented in a way that 
favors a single resource acquisition method for CFS compliance, 
particularly one that may not be feasible for all utilities, or that may itself 
disincentivize new third party generation development that often relies on 
PPAs to drive financeability. To achieve the best policy outcome, the law 
should allow utilities to comply with CFS and count carbon free energy 
through a myriad of ways.51 

MRES states that its IRP software does not support hourly matching. 

In addition to being contrary to the plain language of the statute and 
legislative intent, the Department’s proposal would be extremely difficult 
to implement. MRES’ resource planning software is not capable of 
modeling hourly renewable energy certificates (“RECs”), making MRES 
unable to incorporate hourly matching into its Integrated Resource Plan 
(“IRP”). MRES is not aware of any other resource planning software 
capable of incorporating hourly matching constraints in the models to 
demonstrate CFS compliance. Without tools like the planning software to 
robustly test alternative resource options, it is difficult if not impossible to 
estimate the costs of implementing what the Department has proposed. 

Even if resource planning software supported hourly matching in the 
models, it would become a very time intensive and administratively 
burdensome effort to demonstrate CFS compliance. All electric utilities, 
including small municipal electric utilities that do not file an IRP but 
otherwise are required to demonstrate CFS compliance, would be subject 
to the increased costs for CFS compliance that would result from an hourly 
matching requirement. This is inconsistent with the Legislature’s directive 

 

50 Id. 
51 Id. 



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

 
16 

to the Commission to protect against undesirable economic impacts on 
Minnesota utility ratepayers.52 [citation omitted] 

Finally, Basin Electric states that the Department’s recommendations are in the Midcontinent 
Independent System Operator (MISO), and would be problematic for its Southwest Power Pool (SPP) 
generation: 

Second, the Department’s hourly proposal is based on the MISO market. 
While most of Basin Electric’s Minnesota Cooperative members are in the 
MISO market the renewable generation that Basin Electric currently owns 
and Operates is primarily within SPP. In addition to the hourly data and 
overall market purchase roadblocks that come with the Department’s 
proposal, this mismatch between MISO and SPP would require significant 
compliance costs to track and match generation in non-MISO region to 
load that sinks in MISO. The Department’s recommendation runs contrary 
to the requirement that the Commission must establish a REC program 
that “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.” 
Requiring Basin Electric to track its hourly generation in MISO would 
restrict the use of RECs to comply with the CFS and the RES.53 

First, the Department addresses CMPAS’ claims that hourly matching would invalidate its contracts 
that only require hourly reporting and would force CMPAS to procure energy twice. The Department is 
not convinced that this is a legitimate concern. The additional data required to substantiate hourly 
matching is a marginal addition to the data currently supplied under Minn. Stat. § 216B.1691, subd. 
3(a)(9)(ii), which requires the generation date. The data is generated on a meter, which is time 
stamped, and is readily available for export, should any party request such information. No physical or 
software modifications are necessary to generate these data. It would simply be a change in practice to 
upload a different EAC data format to generate EACs within a system such as M-RETS. The assertion 
that CMPAS would have to procure EACs twice because a generator does not have to provide data it 
already owns in a different format is not a valid concern. Should CMPAS’ concerns be realized, 
appropriate exemptions are possible to assuage this unlikely scenario. 
 
Second, the Department addresses CMPAS’ claim that hourly matching would create accounting 
problems, particularly for residual mix accounting. In fact, the opposite of CMPAS’ claims is true. 
Serialized EACs with additional time data can only assist in accounting because there is additional data 
to ensure that the same EAC has not been entered twice. The bigger problem is EACs that do not have 

 

52 Missouri River Energy Services, Reply Comments, March 19, 2025, (eDockets) 20253-216597-01 at 2-3, (hereinafter 
“MRES Reply Comments”). 
53 Basin Electric Reply Comments at 2. 
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time data, however this issue is not a material hinderance to residual mix accounting. Finally, the 
Department does not recommend residual mix accounting because the process is unnecessary and is 
administratively burdensome. 
 
Third, the Department addresses CMPAS’ concern that hourly matching would discourage PPAs. The 
Department refers to its response to CMPAS’ first concern. 
 
Fourth, the Department addresses CMPAS’ concern that it cannot force its PPA contractors to add 
storage. While storage is one solution to achieve hourly matching, and is likely the ideal choice, surplus 
interconnections are not the only way to add storage. A utility can install standalone storage or 
contract for storage outside of its existing PPA contracts. Further, storage may also be welcomed by 
PPA contractors, particularly if it is adequately compensated and allows the contractor to avoid 
curtailments. 
 
Fifth, the Department addresses CMPAS’ concern about minimum replacement standards and 
replacement energy. This concern is the most legitimate raised by CMPAS. Minimum performance 
standards and replacement energy are both highly relevant to hourly matching. The most appropriate 
solutions are true-up EAC procurements and exemptions for replacement energy that cannot meet 
hourly reporting standards. 
 
Sixth, the Department addresses MRES’ concerns about access to hourly matching software and the 
administrative burden of hourly matching. First, in Section B.1.2.4, the Department discusses Xcel’s 
hourly matching methodology in EnCompass, which is simple to implement and is nothing more than 
an extra sensitivity by the enforcement of a 100% carbon-free electricity renewable portfolio 
standard.54,55 It is likely that the software used by MRES is capable of this functionality, although the 
Department discusses the potential value of more complex modeling considerations in Section B.1.2.4 
that may warrant the addition of features that are not currently available in modeling software. 
 
Finally, the Department addresses Basin Electric’s concerns about EACs within SPP and the unequal 
treatment of EACs from outside MISO. While Basin Electric presents its argument under a statutory 
framework of equal treatment of EACs under Minn. Stat. § 216B.1691, subd. 4(a), the underlying 
problem is simply a misunderstanding of the mechanics of hourly matching. Under current practice, 
utilities are allowed to use EACs from anywhere in the country, even in SPP, to demonstrate CFS 
compliance. While Basin Electric would need to report its MISO load for hourly matching purposes, it 
would not need to report its MISO or SPP generation to demonstrate CFS compliance. Basin Electric 
would simply need to generate or purchase EACs on an approved registry and retire the time stamped 
EACs to match its MISO load. This system does not deviate from how Basin Electric currently reports its 
SPP generation for EETS compliance, except for the hourly temporal shift. 

 

54 See Department Supplemental Comments - Appendix A. 
55 The portfolio standard requirement can be relaxed to less than 100% to generate more affordable scenarios. 
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B.1.2.3  Hourly Matching Environmental Concerns 
 
The Brattle Group and CMPAS56 both claim that hourly matching may, in some cases, lead to more 
emissions. First, CMPAS cites a McKinsey & Company report that appears to indicate that hourly 
matching would be less effective at reducing emissions than optimizing battery dispatch at the grid 
level, based on the results of a capacity expansion model.57  
 
Second, the Brattle Group discusses how battery charging can increase emissions because if solar is 
stored when a coal plant is below its maximum dispatch, it may trigger the coal plant to ramp up 
generation and offset lower emission gas later in the day. The Brattle Group presents the following 
figure to illustrate the concept: 
 

Figure 1: Brattle Group Illustration of How Battery Charging Can Induce Additional Coal Generation 

 
Source: GRE Reply Comments – Appendix A – Figure 358 

 
The Brattle Group also states that battery storage suffers from efficiency losses of 15-20%, which 
further reduces emissions if battery storage is not otherwise necessary.59 The Brattle Group also 
describes how transmission constraints may lead to increased emissions if load is shifted: 

Because hourly matching of supply with demand does not account for the 
realities of transmission congestion, it has the potential to induce 
renewables shifting that exacerbates congestion costs. For similar reasons, 
hourly energy matching in the presence of transmission congestion can 
also increase emissions. A recent study focusing on PJM and ERCOT found 
that demand that is 100% hourly matched through load-shifting often 

 

56 CMPAS Reply Comments at 5-6. 
57 Id. 
58 Great River Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216616-02, at 11, (hereinafter “GRE Reply 
Comments – Appendix A”). 
59 Id., at 10. 
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results in substantial net operational emissions and in some cases even 
higher emissions relative to the annual matching strategy due to intra-
regional transmission constraints. In other words, shifting supply (or 
demand) to accomplish hourly-match profiles does not mean that net 
emissions in any particular hour are made to be zero. This is because 
energy is not uniformly deliverable throughout an RTO, as transmission 
congestion plays a crucial role in determining the emissions impact of 
different clean energy compliance standards.60 [citation omitted] 

Finally, the Brattle Group presents an analysis that shows that Annual Matching scenario would reduce 
emissions by 2,103 MT CO2, and its “Partial Hourly Matching with a 4-Hour Battery” scenario will 
reduce emissions by 2,285 MT CO2, 100% Hourly Matching With a Battery will reduce emissions by 
3,691 MT CO2, and 100% Hourly Matching With Time-Stamped RECs will reduce emissions by 2,045 MT 
CO2.61 
 
First, the Department addresses CMPAS’ statement that hourly matching may increase emissions. The 
McKinsey Report utilizes data from ten companies,62 and employs the McKinsey Battery Dispatch 
Model,63 which does not appear to be a capacity expansion model as stated by CMPAS. Regardless, the 
report shows the following figure to explanation why grid dispatch lowers emissions more than hourly 
matching, which is shown in Figure 2. 
 

 

60 Id., at 16. 
61 Id., at 35. 
62 Adam Barth, Humayun Tai, and Jesse Noffsinger. Rethinking your company’s clean-power strategy. McKinsey & Company, 
(February 2025). At 3, (hereinafter “McKinsey Report”). Available at: https://www.mckinsey.com/industries/electric-power-
and-natural-gas/our-insights/rethinking-your-companys-clean-power-strategy#/ 
63 McKinsey Report at 4. 

https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/rethinking-your-companys-clean-power-strategy#/
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Figure 2: McKinsey Report Showing Battery Dispatch Optimization to Reduce Emissions 

 
Source: McKinsey Report64 

 
The grey lines represent the charging shapes of the ten companies’ profiles, while the purple line is 
economically optimized dispatch, and the blue line is emissions optimized dispatch. The shallowness of 
the grey lines indicates that that battery does not fully charge and discharge at the times of highest 
marginal emissions, and therefore the 24/7 power matching scenarios do not reduce emissions as 
much as the more grid following scenarios. CMPAS states: “[g]iven that this report was only released 
five weeks before these Reply Comments, it is clear that hourly matching for a single company, much 
less an entire state, is still an emerging concept that needs comprehensive study before it is 
implemented as a requirement of CFS.”65 However, the contents of the report directly contradict 
CMPAS’ assertion. Hourly matching at a company level is fundamentally different than hourly matching 
for an entire utility. Just one example illustrates why CMPAS’ claim is inaccurate. Corporate load is just 
one component of utility load. After all of a corporation’s employees go home and turn on all of their 

 

64 Ibid., at 4.  
65 CMPAS Reply Comments at 5-6. 
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appliances at night and generate the nightly peak, corporate load goes down. A battery will reduce 
emissions if it can prevent a gas plant from ramping up generation while the corporate load goes down 
at night, and charges, in this example, on abundant, zero-emission wind power. The McKinsey Report 
shows that energy arbitrage lowers emissions much better when the battery is able to follow large 
system load, like that of a utility, and not like that of a corporation. 
 
Second, the Department addresses the Brattle Group’s statements about the marginal unit, battery 
efficiency loss, and transmission constraints. As a preliminary matter, the Department does not 
advocate for dispatch out of the MISO merit order, and thus any energy storage solutions that may 
assist in hourly matching are all expected to dispatch economically. The Department is mindful of 
transmission constraints, and discusses these constraints with regard to hourly matching in the next 
section. Battery efficiency losses amount to reduced emissions, as correctly articulated by the Brattle 
Group, but only to the extent that generation is not otherwise curtailed, which as discussed in the next 
section, is already a significant problem for Minnesota. Despite the Brattle Group’s critiques, its 
analysis shows a significant emissions reduction from hourly matching compared to annual matching, 
with the Annual Matching scenario showing a savings of 2,103 MT CO2, and the 100% hourly matching 
scenario showing a savings of 3,691 MT CO2. In addition, the “short-run” method of analysis employed 
by the Brattle Group has been shown to overestimate marginal emissions increases, and thus 
underestimates emissions reductions from the displacement of fossil fuel generation discussed above. 
For example, Ricks et al. (2024) explain: 

By definition, short-run marginal emissions rates estimate how changes in 
electricity consumption would affect total grid emissions, exclusively 
considering impacts on the operations of the grid as it exists at some 
specific moment in time. Crucially, they neglect how the project would 
influence the structural evolution of the grid, i.e., the deployment and 
retirement of capital assets, such as electric generators and transmission 
lines. In other words, short-run marginal emissions rates are incomplete 
descriptions of the consequences of consuming or producing electricity. 

[…] 

More recently, Gagnon and Cole (2022) used a capacity expansion model 
(which simulates the structural evolution of the electricity system) to 
assess the emissions impacts of various electricity sector interventions, 
and likewise found that short-run marginal emissions rates systematically 
overestimated the emissions induced by load, often quite significantly, in 
large part because the short-run analysis methods’ omission of induced 
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structural change tends to ignore the role of new-build renewable 
generators in meeting new electricity demand.66 

Finally, forthcoming analysis from the Princeton University Zero Lab67 demonstrates carbon savings if 
hourly matching is enforced in MISO North, and emissions reductions are significantly higher if 
matching is enforced within Minnesota, consistent with utility self-build. The Princeton Hourly 
Matching Study states: 

A 100% matching requirement with MISO North boundaries mitigates up 
to 5 MMT CO2/yr systemwide in 2045 (see Table 1), equivalent to roughly 
a quarter of Minnesota’s total emissions from in-state generation today. 
This impact requires greater investment in a clean portfolio that provides 
the reliability necessary to displace fossil emissions, leading to cost 
premiums of up to $10/MWh for consumers in 2045 (or roughly 8% of the 
current average Minnesota retail rate).68 

Despite claims that hourly matching could increase emissions under certain circumstances, no 
commenter presents evidence that hourly matching will increase emissions. To the contrary, each 
hourly matching emissions study demonstrates that hourly matching can significantly reduce 
emissions; however, the cost of hourly matching is another topic of discussion, which is addressed 
below in the next section. 
 

B.1.2.4  Hourly Matching Cost Concerns 
 
Nearly all commenting parties raised cost concerns with regard to the Department’s hourly matching 
recommendation. Most notably, the Aligned Utilities list several reasons why costs could be 
problematic, which mostly center on competition.69 The Aligned Utilities cite the Department’s Initial 
Comments and reiterate the same concern expressed by the Department,70 which states: 

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 

 

66 Ricks, W., Gagnon, P., & Jenkins, J. D. (2024). Short-run marginal emission factors neglect impactful phenomena and are 
unsuitable for assessing the power sector emissions impacts of hydrogen electrolysis. Energy Policy, 189, 114119. Available 
at: https://www.sciencedirect.com/science/article/abs/pii/S0301421524001393 
67 To be submitted in supplemental comments. See Department Supplemental Comments - Appendix B. Wilson Rick and 
Jesse Jenkins. Policy Memo: Impacts and Feasibility of an Hourly-Matched Clean Electricity Standard in Minnesota. Princeton 
University: Zero Lab, (April 14, 2025), (hereinafter “Princeton Hourly Matching Study”). 
68 Id., at 3. 
69 Aligned Utilities Reply Comments at 4. 
70 Id., at 3. 

https://www.sciencedirect.com/science/article/abs/pii/S0301421524001393
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recommended hourly matching standard, it is equally important not to 
subject ratepayers to undue financial burden. 

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.71 

The Aligned Utilities additionally reference the immaturity of EAC trading markets,72 as described in 
the Department’s Initial Comments.73 In this regard, the Aligned Utilities are concerned that there is 
not sufficient time to plan for hourly matching compliance, and that EAC markets may not have 
sufficient liquidity to provide EACs during scarce hours.74 In addition, if scarce EACs are available, the 
Aligned Utilities are concerned that the price may be prohibitively high.75  
 
Cost concerns from the Aligned Utilities also include competition from voluntary hourly markets, which 
may additionally drive up prices, without a clear benefit.76 
 
Two utilities express concerns about uneconomic dispatch. The Brattle Group claims that reliability 
may be compromised if resources are dispatched uneconomically,77 which may also increase 
curtailments.78 OTP claims that out-of-merit-order dispatch may violate the Independent Market 
Monitor’s (IMM) rules on physical and economic withholding.79 GRE comments on MISO out-of-merit-
order dispatch: 

The Department appears to imply that if the cost of an hourly REC/AEC 
becomes prohibitively expensive during a time of low renewable 
generation resulting in a need for dispatchable capacity, carbon-free 
capacity resources - such as a hydrogen combustion turbine (HCT) - may 
become the preferable option in MISO’s dispatch decision. This example is 
true, but it further illustrates how an hourly matching construct would 
increase costs for Minnesota ratepayers. A utility may be compelled to 
artificially lower its HCT offer in the MISO market if the cost to operate the 
HCT is less than the cost to operate a CT which requires a corresponding 

 

71 Department Initial Comments at 20-21. 
72 Aligned Utilities Reply Comments at 4. 
73 Department Initial Comments at 12-13. 
74 Aligned Utilties Reply Comments at 3-5. 
75 Id., at 4. 
76 Id. 
77 GRE Reply Comments, Appendix A at 11-13. 
78 Id., at 15. 
79 Otter Tail Power Company, Reply Comments, March 19, 2023, (eDockets) 20253-216587-01 at 3. 

https://www.edockets.state.mn.us/documents/%7b1076AF95-0000-C01B-9E7D-756FDD92AA91%7d/download?contentSequence=0&rowIndex=7
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hourly REC/AEC. As a result, both offer strategies will ensure the unit 
operates uneconomically and both will negatively impact ratepayers.80 

CMPAS states its concern with the administrative and cost burden of compliance with the 
Department’s recommendations: 

We appreciate that much of the focus in the Initial Comments has been on 
Integrated Resource Plan (“IRP”) modeling. However, there are also 
utilities providing electricity to Minnesotans who meet the more expansive 
definition of an “electric utility” under Minn. Stat. § 216B.1691 subd. 1(d).  

Just because these utilities are too small to file IRPs does not mean they 
are immune from the costs of compliance with the criteria and standards 
determined in this docket for measuring CFS compliance. Quite the 
contrary, these generally smaller utilities are precisely the utilities likely to 
experience economic hardship if the Commission opts for standards that 
are overly complex and impractical.  

CMPAS recognizes that the Commission will decide on off-ramps in the 
forthcoming fourth round of comments. However, CMPAS agrees with the 
Department that Notice Topic 2 pertains both to Minn. Stat. § 216B.1691 
subd. 2d(a) and subd. 2d(b)(1), the latter of which requires the Commission 
to include standards and criteria that “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”. CMPAS is 
therefore alarmed by the Department’s own statement in this round that 
“economic impacts of the CFS will be studied in an electric utility’s IRP.” 
This statement suggests that the potential economic impact of CFS 
compliance on Minnesota’s small utilities hardly merits acknowledgment, 
let alone consideration.81 [citation omitted] 

CMPAS additionally raises concerns about the MISO transmission planning process, and any marginal 
costs that may be necessary to build out additional transmission.82 Xcel raises similar marginal 
transmission cost concerns.83 
 
 

 

80 GRE Reply Comments at 13-14. 
81 CMPAS Reply Comments at 12-13. 
82 CMPAS Reply Comments at 6. 
83 Xcel Reply Comments at 9. 
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Most notably, Xcel and the Brattle Group submit analyses which claim that hourly compliance will 
increase ratepayer costs. The Brattle Group presents the following scenario analysis results for annual 
vs hourly matching: 
 

Table 1: Brattle Group Summary of Hourly Matching Modeling Results 

 
Source: GRE Reply Comments – Appendix A – Table 484 

 
 
  

 

84 GRE Reply Comments – Appendix A at 35. 
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The Brattle Group presents additional literature sources about the cost of hourly matching, which all 
show increased costs associated with hourly matching: 
 

Figure 3: Brattle Group Summary of Literature About Hourly Matching Costs 

 
Source: GRE Reply Comments – Appendix A – Figure 685 

 
Xcel presents its own analysis in EnCompass: 

Until recently, the Company was collaborating with the GSA to develop a 
voluntary customer program for customers interested in securing one 
hundred percent carbon free energy on an hourly basis. As part of the 
analysis undertaken to develop a potential program, the Company 
considered the impact of serving the GSA load in our service territory on 
an hourly basis. To conduct this analysis, the Company used the Encompass 
model and assumptions from our IRP to evaluate the impact of serving the 
GSA load in our service territory with carbon-free energy on an hourly 
basis. 

Based on a similar approach used for the GSA analysis, to evaluate the 
Department’s proposal we conducted an analysis of the impacts of an 
hourly matching requirement by modeling a scenario in Encompass that 
requires all of our Minnesota load to be served by carbon-free energy on 
an hourly basis by 2040. We enforced this constraint consistent with the 
legislation by requiring an interim requirement of 80 percent carbon-free 
by 2030 and 90 percent carbon-free by 2035. We allowed the Encompass 
model to optimize resource additions, including solar, wind, and storage 
to meet these constraints. Consistent with the analysis conducted in 
collaboration with the GSA, a 100 percent carbon-free energy requirement 

 

85 Id., at 22. 
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results in significantly increased costs and an overbuild of resources. In 
order to meet the 2040 goal, our analysis shows that we would need to 
add an incremental 17,700 MWs of battery storage and over 4,000 MW of 
incremental solar resources, both which would require significant acreage, 
above the amount included in our recently approved IRP. As a result, in 
2040 the revenue requirement associated with this overbuild of resources 
would be over 60 percent higher than the costs included in our IRP without 
providing additional energy or capacity benefits for our customers. These 
resources would go beyond our actual system needs and transmission and 
infrastructure costs would be in addition to this. Such a requirement would 
have significant impacts on customer rates. More analysis of the potential 
rate impacts of an hourly requirement should be undertaken to fully 
understand the impact to customers before implementation of an hourly 
matching compliance methodology. 

The implementation of hourly matching, given the lack of any hourly REC 
and/or AEC trading markets, would force the deployment of existing 
storage technology at a high price, rather than waiting for cost-effective 
alternate storage and clean firm generation options that are not broadly 
available or cost-effective today. We would already be including additional 
clean firm resources and storage at a greater scale in our resource plans if 
they were cost-effective. These additional overbuilt storage costs would 
increase rates borne by our customers.86 

First, the Department addresses the Aligned Utilities concerns about competition. The CSG provides an 
excellent description of why hourly EAC markets will generally not be necessary for most hourly 
matching: 

It is also important to explicitly note that 24/7 hourly REC matching does 
not necessarily equate to a utility having to literally procure a new batch 
of RECs every hour, on the hour, of every day of every year. In other words, 
it is unlikely a utility would be procuring 100% of its hourly RECs in real-
time on a currently non-existent 24/7 REC spot market. Rather, the utility 
would likely continue to engage either bilaterally with generators, through 
third-party over-the-counter (“OTC”) REC brokerages, or to a lesser extent 
via marketer-to-marketer transactions on existing exchanges, in order to 
secure forward contracts for RECs at certain hours. A forward contract for 
hourly RECs would not only reduce administrative strain for utility buyers 
but the approach should also de-risk hourly REC procurement by stabilizing 
against price volatility. Generally speaking, forward contracts would likely 

 

86 Xcel Reply Comments at 9-10. 
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buttress Minnesota ratepayers from price spikes in a wholly new hourly 
REC market. These forward contracts, to the Department’s prior point, 
would still need to be premised on accurate hourly load projections, which 
could be determined by assessing AMI data and other analytical toolsets 
as part of the IRP process, as per the recommendation of the Department. 
That said, mis-projections or other compliance shortfalls in forward 
contract procurement would necessitate spot purchases for the 
difference—those spot purchases would still be likely procured bilaterally 
or through an OTC broker for the near future, rather than on a novel, real-
time hourly exchange. 

As such, a brand-new centralized REC exchange for hourly trading is not 
necessary for CFS-compliant hourly trading to occur. However, hourly 
transactions do need to be premised on effective trading functionality on 
tracking systems such as M-RETS. Therefore, CSG respectfully disagrees 
with the Department’s statement: “The Department recognizes that while 
tracking mechanisms exist for hourly EACs, a market trading solution 
currently does not yet appear to exist.” Rather, it appears that the opposite 
is true. The key challenge is creating an effective hourly search function 
and an efficient re-batching process for hourly REC allocations within the 
tracking system itself. 

This all said, CSG reiterates its support of the Department’s proposal for 
the hourly tracking of RECs. Furthermore, CSG does believe that the 
present logistical challenges facing hourly trading will be overcome and 
that hourly REC accounting will be widely available in the coming years.87 
[citations omitted] 

The Princeton Hourly Matching Study demonstrates that a $300/MWh cost cap reduces the marginal 
cost of firm hourly matching from $20/MWh to $13/MWh, which results in 98.5% hourly matching and 
an emissions reduction of 16 million metric tons (MMT)/yr,88 which most closely resembles Xcel’s 
analysis to self-build generation. While these responses do not fully address the breadth of the Aligned 
Utilities’ concerns, particularly regarding competition from voluntary hourly EAC purchases, the 
responses provide a sufficient basis to alleviate the majority of the concerns addressed, and additional 
cost containment solutions are available. 
 
Second, the Department addresses the Brattle Group and GRE’s concerns with uneconomic dispatch. 
While the Department stated in its Initial Comments that non-merit order dispatch is possible in the 

 

87 CSG Reply Comments at 18-19. 
88 Id., at 6. 
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MISO market, the Department did not state that this outcome is in any way expected by the 
Department. Instead, the Department stated: 

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. 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.89 [citation omitted] 

To be clear, the Department does not encourage or expect dispatch outside of the MISO merit order to 
meet hourly matching requirements. This nuance appears to be lost by the majority of commentors in 
this section, who erroneously infer that the Department’s recommendation for hourly matching is 
monolithic and that every effort must be made to ensure compliance with the hourly standard without 
consideration of tradeoffs. The Department’s comments highlight how the challenge of meeting hourly 
compliance is enhanced by the MISO merit order dispatch system. 
 
Third, the Department addresses CMPAS’ concern that the administrative burden of hourly matching 
compliance is not considered by the Department, particularly for smaller utilities. The Department is 
aware of the administrative challenges faced by smaller utilities, and understands that compliance 
requirements will affect larger utilities much differently than the smallest Minnesota utilities. In order 
to address this potential inequity, the Commission may determine that it is appropriate to grant 
exemptions or extensions to hourly matching requirements for smaller utilities—and particularly those 
that do not meet the definition of a utility under Minn. Stat. § 216B.2422, subd. 1(b) or those that are 
not required to file an IRP under Minn. Stat. § 216B.2422, subd. 2b. 
 
Fourth, the Department addresses CMPAS’ and Xcel’s concerns over increased transmission costs and 
planning needs compared to annual matching. These concerns are valid and warrant further 

 

89 Department Initial Comments at 6. 
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consideration, but appear to ignore the inherent tradeoff between curtailment, energy storage, and 
increased transmission. Less transmission is needed if the utilization of transmission lines is increased 
by energy storage. With proper market incentives, energy storage purchases energy at lowest cost 
hours when curtailments are likely, and discharges at the highest cost hours when curtailment is less 
likely. The absence of energy storage fosters an environment where similar renewable resources in 
similar geographies are more likely to co-generate and induce curtailments when transmission 
resources are insufficient. There is an appropriate balancing that needs to take place to properly 
analyze the optimal utilization of energy storage and generation that factors in transmission planning. 
Transmission planning is primarily performed in MISO, however, Docket No. E999/CI-24-316 
demonstrates that MISO processes can lead still to significant curtailments, while net benefits for 
ratepayers are unclear.90 There may be opportunities to engage further consider transmission and 
generation planning in existing processes. 
 
Fifth, the Department addresses the Brattle Group’s modeling results. While the Brattle Group 
describes some of its assumptions, the data provided is not sufficient to recreate the analysis 
presented. The Brattle Group cities several studies that show that hourly matching is more expensive 
than annual matching, and the Brattle Group’s analysis presented in the study shows a marginal cost 
increase of $259.60/MWh relative to the annual matching scenario, which is significantly higher than 
the three other median results presented in Figure 3. The Brattle Group chooses an interesting 
baseline LMP for its cost analysis of renewable resources. The Brattle Group states: “[w]e assume the 
same utility procures generation from a portfolio of wind and solar photovoltaic (PV) power plants 
located in southwest MN (see Figure 8 above).”91 Figure 8 shows the location to be the 
NSP.FENTON.WND node in 2024.92 In Docket No. No. E999/CI-24-316 NSP.FENTON.WND was identified 
as the epicenter of curtailment in Minnesota with short term 2024 transmission construction 
congestion exacerbating curtailments in an already congested area.93 Figure 4 shows how extreme 
curtailments were at the NSP.FENTON.WND node in 2024, which reached nearly 60% curtailment in 
the partial 2024 dataset submitted. 
 

 

90 In the Matter of the Investigation into Transmission-Curtailment Matters, Drivers, and Potential Solutions to Limitations 
Resulting from the Nobles County Substation, Minnesota Department of Commerce, Supplemental Comments, December 3, 
2024, Docket No. E999/CI-24-316, (eDockets) 202412-212623-02, at 6-37 (hereinafter “Department Supplemental 
Comments on SW Minnesota Curtailment Investigation”). 
91 GRE Reply Comments – Appendix A at 27-28. 
92 Id., at 28. 
93 Department Supplemental Comments on SW Minnesota Curtailment Investigation at 6-21. 

https://www.edockets.state.mn.us/documents/%7b50F38D93-0000-C316-A524-4CC574CF7104%7d/download?contentSequence=0&rowIndex=12
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Figure 4: Wind Generation Curtailment Reported by EDF Renewables94 

 
Source: Data From EDF Renewables Initial Comments at 3.95 

 

Binding constraints96 in the FENOCH area, which contains Fenton, skyrocketed from 0.8% of five-
minute increments in 2022 to 16.3% of five-minute increments in 2024.97 While the Brattle Group 
states that it is aware of congestion in Southwest Minnesota,98 the selected location and year are both 
extreme examples of potential renewable generation in Minnesota. The modeling bias presented 
undermines the legitimacy of the remainder of the analysis, particularly given that the full study 
analysis and methodology is not published. It is not surprising that the utilization of the worst-case 
LMPs in Minnesota would result in a significantly higher marginal cost of CFS compliance under any 
scenario presented, or compared to Brattle’s literature review. In addition, the base case, which 
assumes 100% market purchases and no CFS compliance, is completely unrealistic for the majority of 
load in Minnesota, which cannot source anywhere near 100% of its power from the MISO market 
without matching generation. This assumption therefore artificially inflates the reported marginal 
annual compliance cost that is over twice as high as the base case.99 A more realistic base case would 
be a new combined cycle gas plant, which Lazard’s 2024 Levelized Cost of Energy Analysis reports to 
cost between $45/MWh and $108/MWh, with a midpoint of $76.5/MWh,100 compared to $29.5/MWh 

 

94 2024 data is reported up to 10/10/2024. 
95 In the Matter of the Investigation into Transmission-Curtailment Matters, Drivers, and Potential Solutions to Limitations 
Resulting from the Nobles County Substation, Initial Comments, October 23, 2024, Docket No. E999/CI-24-316, (eDockets) 
202410-211265-01, at 5. 
96 These are constraints that MISO reports. Additional curtailments happen in the economic bidding process, which are 
induced by low LMPs. 
97 Data reported up to November 19, 2024. See Table 3. Department Supplemental Comments on SW Minnesota 
Curtailment Investigation at 18. 
98 GRE Reply Comments – Appendix A at 15. 
99 The base case reports a cost of $26.92 / MWh and the annual compliance case reports a cost of $60.49/MWh. See Table 1. 
100 Lazard. Lazard Levelized Cost of Energy +. (June 2024). At 9. Available at: 
https://www.lazard.com/media/xemfey0k/lazards-lcoeplus-june-2024-_vf.pdf  
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for land based wind and $46.8/MWh for utility PV from the NREL Annual Technology Baseline used by 
the Brattle Group.101 The Department can critique additional modeling choices, but this initial analysis 
is sufficient to discount the value of the analysis presented by the Brattle Group. While the 
Department does not refute the general conclusions of the Brattle Group’s analysis, the results do not 
appear to have sufficient validity to serve as a valuable prediction of ratepayer costs. The analysis does 
however setup a more substantive and realistic discussion about Xcel’s modeling results, which is an 
example of cost modeling that could come before the Commission. 
 

Sixth, the Department addresses Xcel’s EnCompass modeling results. As a preliminary matter, the 
Department notes that Xcel submits processed EnCompass run data without submitting any supporting 
materials, which is highly unusual. The Department submitted three information requests to Xcel on 
April 1, 2025 and received Xcel’s response on April 11, just three business days before the comment 
submission deadline.102 The Department obtained Xcel’s EnCompass files, but does not have sufficient 
time to verify and test Xcel’s assumptions. The Department may provide a detailed discussion of Xcel’s 
modeling results in a late filed supplemental filing, or discuss its response at the forthcoming Agenda 
Meeting. Information Request 3 states: 

On pages 9-10 of Xcel’s reply comments, Xcel describes the results of an 
hourly matching modeling process performed in EnCompass. Please 
provide a description of all EnCompass inputs that were modified from 
Xcel’s recently approved Settlement Agreement plan in Docket No. 
E002/RP-24-67 that are necessary to enforce the hourly matching 
constraints described in Xcel’s reply comments. 

Response:  

The only modification made within the EnCompass model for this exercise 
from the Settlement Agreement EnCompass model run was the creation 
of a renewable portfolio standard (RPS) Program. Within EnCompass, an 
RPS Program is an allowance program that allows a user to set a constraint 
determining what percentage of system generation is provided by certain 
resources – in this case, zero carbon-emitting resources. The RPS Program 
was only applied to the Minnesota load within the NSP System. The input 
file for this modification, “Input_Step_RPS Program_rnwb_nuc.xlsx”, has 
been provided as part of the Attachment A files for the Department’s IR 
No. 1.103 

 

101 National Renewable Energy Laboratory. Annual Technology Baseline. U.S. Department of Energy’s Office of Energy 
Efficiency and Renewable Energy. (2024). Available at: https://atb.nrel.gov/electricity/2024/index  
102 See Department Supplemental Comments - Appendix A. 
103 See Department Supplemental Comments - Appendix A. 

https://atb.nrel.gov/electricity/2024/index
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Based on the results submitted by Xcel, hourly matching will increase ratepayer costs by “60 percent 
higher than the costs included in our IRP without providing additional energy or capacity benefits for 
our customers.”104 Xcel’s model appears to be enforced at 100% compliance for all hours, which treats 
CFS compliance as stricter constraint than reliability. Reliability planning uses a standard, such as such 
as a one-in-ten year loss of load expectation (LOLE), which allows EnCompass to relax the constraint 
once the standard is met, if added capacity no longer provides a lowest cost option. Similar to 
reliability planning, the higher the reliability standard is set, the higher the system costs become to 
plan for an increasingly unlikely event, which is what Xcel refers to as an “overbuild of resources.” 
Figure 5 shows the capital cost vs. reliability tradeoff that is optimized in reliability planning: 
 

Figure 5: Cost VS Reliability Tradeoff 

 
Source: Lawrence Berkeley National Laboratory105 

 

 

104 Xcel Reply Comments at 9-10. 
105 JP Carvallo. The Value of Lost Load – Concepts, methods, and applications. Lawrence Berkely National Laboratory, 
(September 27, 2024). Available at: 
https://cdn.misoenergy.org/20240927%20ERSC%20WG%20Item%2003%20The%20Value%20of%20Lost%20Load649514.pd
f  

https://cdn.misoenergy.org/20240927%20ERSC%20WG%20Item%2003%20The%20Value%20of%20Lost%20Load649514.pdf
https://cdn.misoenergy.org/20240927%20ERSC%20WG%20Item%2003%20The%20Value%20of%20Lost%20Load649514.pdf
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Figure 5 shows that as the capital cost increases, shown in the very bottom bar, all other adverse 
reliability metrics above the bottom bar decrease. However, there is an optimal point at which 
reliability balances with system costs, which is shown above at a reserve margin of 11 percent. A 
similar relationship exists with hourly matching and the optimization of societal costs, which includes 
operating costs and emissions reductions. As a higher share of utility load is matched with additional, 
or different zero-carbon resource portfolios, carbon reduction is expected to increase. As the 
Department states in its Initial Comments, better matching of generation to load reduces market 
exposure, which is another benefit of hourly matching.106 The Department expects that there is a 
significant system overbuild in Xcel’s model, because a large number of resources are built to serve an 
energy need that may occur for a few hours per year or even less frequently, similar to how the most 
expensive capacity resources are not utilized except during emergency grid conditions. This example 
does not imply that overbuilt resources will not be utilized in the MISO market, but Xcel’s model clearly 
indicates that the cost of the additional resources will not be appropriately offset by MISO market 
structures, which likely includes significant curtailments.  
 
EnCompass optimizes for the lowest system operating costs under specified constraints, such as Xcel’s 
100 percent hourly matching constraint. However, the social cost of carbon is added after the model 
has been optimized, unless carbon is included as a regulatory cost that affects the dispatch of 
resources. Regulatory costs of carbon are regularly included in IRPs, but an optimized EnCompass 
capacity expansion model that uses the regulatory cost of carbon in a production cost run will not yield 
an accurate social cost of carbon, because the regulatory cost is included in resource dispatch. Instead, 
a regulatory cost of carbon capacity expansion run needs to remove the regulatory cost of carbon in 
the production cost run to simulate real world dispatch conditions, because there is no regulatory cost 
of carbon in Minnesota utilities’ generation offer bids. Even when a regulatory cost of carbon is used in 
the manner described, EnCompass still does not optimize the social cost of carbon because the model 
optimizes for revenue requirements, which potentially leaves room for marginal improvements to find 
the optimal social cost.  
 
Hourly matching is a different way to approach the problem of the optimization of the social cost of 
carbon. Hourly matching attempts to reduce emissions by avoiding energy generation buildout needed 
to match load. Thus, fewer CFS-ineligible resources are required and thus built to match utility load, 
independent of reliability requirements. While this process can obviously lead to increased costs, as 
Xcel modeling shows, the hourly matching constraints can be relaxed such that a certain number of 
hours do not need to be served by utility-owned or operated infrastructure, which the Princeton 
Hourly Matching Study refers to as a “circuit breaker.” In addition to the circuit breaker, an EAC market 
can be simulated in EnCompass with a cost cap to provide EACs during unserved hours, unless the cost 
of EACs is above the cost cap. EAC markets ensure that utilities do not have to significantly overbuild 
their systems because EACs can be purchased instead. The Princeton Hourly Matching Study in fact 
assumes an EAC cost of $0 because of the natural evolution of renewable energy in MISO, which 

 

106 Department Initial Comments at 10. 
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supplies so many excess EACs above state compliance requirements that the cost is effectively $0. This 
assumption demonstrates that in the future, the majority of hours in a year can be supplied with zero 
or low cost EACs to meet hourly compliance needs, which is why the study finds zero marginal cost of 
hourly matching in the Midwest region. Conversely, the study also finds zero marginal emissions 
reductions, because utilities can purchase excess EACs at low cost from existing facilities, which does 
not marginally decrease emissions or incentivize new generation. Therefore, emissions reductions 
beyond the natural MISO changing resource mix can only be anticipated when utilities plan their 
systems to not be fully reliant on unbundled EACs for compliance. Xcel’s modeling represents an 
extreme example, which is similar to the “In-State Only” policy scenario in the Princeton Hourly 
Matching Study. The Princeton “Midwest Region” represents the opposite end of the spectrum, where 
no additional buildout is necessary because of excess low cost EACs available within MISO. Somewhere 
between the modeling that Xcel presents and the Princeton “Midwest Region” policy scenario exists a 
socially optimal solution that balances capital and operating expenses with social costs, and there is 
reason to infer that hourly matching may yield socially optimal results that are not contemplated in 
existing IRP practice. For example, hourly matching can induce zero carbon buildout without the 
modification of dispatch costs, which may offer more market-realistic outcomes compared to the 
regulatory cost of carbon example described earlier. 
 
The Department is also not convinced that an EAC cost of $0 is an appropriate planning assumption for 
Minnesota utilities. For example, the CEOs discuss the multi-state allocation and MISO export problems 
with CFS compliance, with their Recommendations 1A, 1B, 1D, and 1E.107 These recommendations seek 
to capture the “Midwest Region” excess EAC problem that dissuades utilities from buildings new 
generation because they can source free or low cost EACs from outside of their Minnesota ratepayer 
funded territory. Multi-state utilities like Xcel and OTP can simply move EACs from their non-
Minnesota ratepayer funded assets in states with no renewable standards, and apply these EACs to 
meet the CFS, which makes these utilities appear Carbon-free on paper for doing nothing to change 
their generation, at least in regard to the EACs reallocated to Minnesota. The CEOs take aim at Xcel’s 
multi-state allocation formula presented in the utility’s most recent IRP,108 but this criticism reveals a 
more important concern. In the Department’s Initial Comments in Xcel’s most recent IRP, the 
Department stated: 

As it is, Xcel’s proposed plan demonstrates compliance with the CFS solely 
by applying a Minnesota-specific allocator to the Company’s system-wide 
carbon-free generation; Xcel claims that a certain amount of carbon-free 
generation physically located in other states will be re-allocated to 
Minnesota. As a result, Xcel’s plan can include fossil fuel resources and still 
meet the CFS goals because Xcel is able to allocate enough carbon 
generation from other states that it equals or exceeds all of Minnesota’s 

 

107 The Minnesota Center for Environmental Advocacy, the Sierra Club, and Fresh Energy, Initial Comments, January 29, 
2025, (eDockets) 20251-214613-01 at 20, (hereinafter “CEOs Initial Comments”). 
108 Id., at 4-5. 
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retail load. It is unclear to the Department exactly how this allocator was 
calculated, but jurisdictional allocators are often based on a percentage of 
retail sales. 

[…]  

The Department recommends that Xcel clarify in Reply Comments how it 
calculated its Minnesota-allocated Generation.109 

Xcel never replied to the Department’s request because the Settlement Agreement110 was reached 
before Xcel submitted its reply comments. There is little record development on the issue of 
jurisdictional allocation. While the topic of jurisdictional allocation can be resolved quickly, the issue of 
cost allocation is thornier. With its Recommendation 1, the CEOs argue that Minnesota ratepayers 
should have to pay for EACs from utility-owned non-Minnesota ratepayer funded assets to incentivize 
buildout of assets to serve Minnesota load.111 This exercise is inherently beneficial for ratepayers in 
other states, but highlights a potential free rider problem where EACs are not appropriately 
compensated. While the cost of EACs may indeed be zero in the future, the current value of EACs in 
MISO is far from zero.112,113 If hourly matching is to be considered in earnest, any model should include 
some level of EAC purchases at some cost. Again, IRPs do not model outside EAC purchases, and 
indeed if they do, a possible outcome of low to zero cost EACs could be new gas buildout accompanied 
by EAC purchases, which is not a desirable outcome with regard to the State’s energy goals. Currently, 
EnCompass will solve to meet any feasible compliance constraint, including the annual CFS compliance 
goals, by selecting new generation to meet the compliance goal. The Department does not think the 
existing annual standard needs to be relaxed with the potential introduction of EACs into EnCompass 
models, but should cost containment become problematic, increased reliance on EAC purchases is 
preferable to a delay of the CFS. However, the Department’s primary interest in EAC value and 
purchases within IRPs is to study how appropriate EAC price incentives can both lower costs compared 
to new generation buildout, as well as appropriately incentivize new market participation to serve 
currently low EAC generation hours. The Department is interested in studying hourly EAC costs within 
EnCompass to reduce the large compliance costs that Xcel presents in its Reply Comments. The 
Department is however aware that A) EnCompass may require upgrades to accommodate this request, 

 

109 In the Matter of Xcel Energy’s 2024-2040 Integrated Resource Plan, Minnesota Department of Commerce, Initial 
Comments, August 12, 2024, Docket No. E002/RP-24-67, (eDockets) 20248-209394-02, at 85.  
110 In the Matter of Xcel Energy’s 2024-2040 Upper Midwest Integrated Resource Plan, Northern States Power Company, 
dba Xcel Energy, Comments in Support of Settlement Agreement, October 25, 2024, Docket No. E002/RP-24-67, (eDockets) 
202410-211354-03. 
111 CEOs Initial Comments at 20. 
112 Adam Wilson and Tony Lenoir. US renewable energy credit market size forecast to approach $40B by 2033. S&P Global. 
(February 13, 2024). Available at: https://www.spglobal.com/market-intelligence/en/news-insights/research/us-renewable-
energy-credit-market-size-forecast-to-approach-40b-by-2033  
113 Amy Chiang. U.S. renewable energy market: Pricing trends and projections for PPAs. 3 Degrees. (February 10, 2023). 
Available at: https://3degreesinc.com/insights/us-renewable-energy-market-pricing-trends-and-projections/  

https://www.edockets.state.mn.us/documents/%7b80B74691-0000-C136-8CF8-55890C697CEE%7d/download?contentSequence=0&rowIndex=5
https://www.edockets.state.mn.us/documents/%7bA0AFC592-0000-C555-AD59-E487D9714E33%7d/download?contentSequence=0&rowIndex=41
https://www.spglobal.com/market-intelligence/en/news-insights/research/us-renewable-energy-credit-market-size-forecast-to-approach-40b-by-2033
https://www.spglobal.com/market-intelligence/en/news-insights/research/us-renewable-energy-credit-market-size-forecast-to-approach-40b-by-2033
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which is possible, and B) that further study on EAC markets is necessary to develop costs that could be 
modeled within EnCompass. 
 
Finally, hourly matching also necessitates a more thorough analysis of the stochastic nature of 
renewable energy generation. The deterministic modeling currently performed in IRPs can easily miss 
random weather events that are not captured in a fixed generation profile, even if the model is based 
on historical data. The increasing reliance on variable generation necessitated by the CFS warrants 
further examination as to whether stochastic modeling may be appropriate in some application in IRPs. 
EnCompass can perform Monte Carlo simulations to generate random draws of variable renewable 
generation to give a probabilistic assessment of generation, which would help utilities better plan for 
off years and would better inform hourly modeling. 
 

B.1.2.5  Final Hourly Matching Recommendations 
 
The Department does not know the optimal strategy to generate the greatest societal cost savings, but 
the Department presents a comprehensive argument why the existing practice may not be socially 
optimal. Xcel,114 CMPAS,115 and Google116 each recommend to varying extents that more analysis of 
hourly matching is necessary prior to its implementation. The record demonstrates that additional 
analysis of hourly matching and related issues in IRPs is warranted for further analysis. CMPAS further 
states that any such analysis should not delay the implementation of the annual matching CFS 
requirement,117 and the Department agrees with CMPAS. The Department withdraws its 
recommendation for hourly matching as a compliance requirement. In addition, the Department 
withdraws the following recommendations: 
 

• B.1.2.2.1. The Department recommends 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. 

 
• B.1.2.4.1. The Department recommends 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. 

 

 

114 Xcel Reply Comments at 9. 
115 CMPAS Reply Comments at 13-14. 
116 Google LLC, Reply Comments, March 19, 2025, (eDockets) 20253-216589-01 at 2-3. 
117 CMPAS Reply Comments at 14. 
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• B.1.2.4.2 The Department recommends the Commission order a new docket be opened in 
2029, which shall determine the requirements necessary to facilitate the sales and 
purchases of hourly EACs. 

 
• 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. 

 
• E.1. The Department recommends 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. 

 
In addition, the Department modifies the following recommendation as follows: 

• B.1.2.2.2. The Department recommends the Commission order a 2030 to 2034 
CFS compliance true up period of three months after the conclusion of the 
reporting year. 

 
The Department maintains its recommendation to require utilities to study hourly matching in IRPs: 

• B.1.2.3. The Department recommends 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. 

 
In the wake of these withdrawals, there is a need for further analysis on a number of topics discussed 
previously. The Department concludes that a separate comment period is not sufficient in scope, nor 
collaborative enough to address the multitude of issues that could stimulate hourly matching, or which 
could improve emissions reductions within IRPs without hourly matching. A stakeholder workgroup is 
necessary to discuss, model, iterate, and develop conclusions about the role of hourly matching or 
other additions to IRPs and CFS compliance. The Department continues to assert that the Commission 
has the authority to order hourly matching compliance. Any recommendations that may result from 
the stakeholder workgroup will help to further justify or refute hourly matching in IRPs or in CFS 
compliance, however the Department expects the workgroup to develop best practices in hourly 
matching, but the workgroup will not relitigate the Department’s recommendation for hourly matching 
requirements in IRPs. 
 
The Department recommends the Commission order the creation of a Commission-led stakeholder 
workgroup that is tasked with the analysis, development, testing, and recommendation of best 
practices for the optimization of societal costs as they pertain to: 

A. Hourly matching for CFS compliance; 
B. Methodologies to implement hourly matching scenario requirements in integrated resource 

plans; 
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C. The integration of transmission constraints in integrated resource plans; 
D. The integration of energy attribute certificates and allocation thereof in integrated resource 

plans; 
E. Stochastic modeling of variable renewable generation into integrated resource plans; and 
F. The co-optimization of transmission and generation resources. 

 
B.1.3. EAC Purchase Region 

 
In its Initial Comments, the Department recommended: 

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).118 

With an awareness that REC purchases from the Midwest region may not always be possible, the 
Department stated: 

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.119 

MRES responds to the Department’s recommendation: 

The Department’s proposal is contrary to both the plain language and 
intent of Minn. Stat. § 216B.1691. Minn. Stat. § 216B.1691, subd. 4(b) 
clearly states in lieu of generating or procuring energy directly to satisfy 
the CFS, a utility may utilize RECs allowed under a Commission-approved 
program. This provision expressly grants utilities the option to meet the 
CFS by utilizing renewable energy attributes that are separate and distinct 
from the energy. To treat RECs (or EACs) as only being counted for CFS 
compliance when the attributes are bundled with deliverable energy runs 
counter to how RES compliance has been determined for nearly two 
decades. The Legislature could have, but chose not to, create a 
requirement that the energy associated with a REC also be deliverable to 
the Midwest region of MISO. Instead, the Legislature’s decision to have the 
CFS subject to the same statutory provisions as the EETS with respect to 
RECs underscores the Legislature’s intent to not impose a requirement for 

 

118 Department Initial Comments at 14. 
119 Department Initial Comments at 14. 
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deliverability into MISO. Finally, requiring deliverability directly 
contravenes the Legislature’s directive that the Commission “shall 
facilitate the trading of renewable energy credits between states.” 

Further, requiring delivery of the energy associated with the RECs into the 
MISO Midwest footprint would unduly burden entities that have built 
renewable facilities outside MISO. MRES’ Pierre Solar Project and 
Brookings Solar Project (currently under construction) are both located in 
South Dakota within the Southwest Power Pool footprint. It is not 
financially feasible for MRES to purchase transmission service between SPP 
and MISO for these solar energy projects. MRES believes the RECs 
associated with the energy produced from these projects should count 
toward CFS compliance, just as they currently count toward compliance 
with the EETS. Otherwise, to impose a deliverability requirement not found 
in statute would be contrary to Minn. Stat. § 216B.1691, subd. 4 that 
allows one REC to be used to:… satisfy both the carbon-free energy 
standard obligation under subdivision 2g and either the renewable energy 
standard obligation under subdivision 2a or the solar energy standard 
obligation under subdivision 2f, if the credit meets the requirements of 
each subdivision.120 [citations omitted] 

Basin Electric makes a similar argument about generation in SPP with no transmission access, and 
additionally cites Minn. Stat. § 216B.1691, subd. 4(a) compliance concerns.121 Minn. Stat. § 216B.1691, 
subd. 4(a) states “[t]he 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.” CMPAS also cites the same concern about Minn. Stat. § 
216B.1691, subd. 4(a) compliance.122 
 
CMPAS explains that utilities will plan around meeting exemptions to the proposed standard, which 
will increase the complexity and administrative burden of compliance through the exemption 
process.123 CMPAS also presents Table 1 in its Reply Comments, which is shown in Table 2 below: 
 

 

120 MRES Reply Comments at 3-4. 
121 Basin Electric Reply Comments at 2-3. 
122 CMPAS Reply Comments at 9-10. 
123 Id., at 8. 
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Table 2: CMPAS’ Response to the Department’s Geographic Recommendation 

 
Source: CMPAS Reply Comments at 10. 

 
Taken together, the reply comments from MRES, Basin Electric, and CMPAS provide a compelling 
narrative to reject the Department’s recommendation. While there are additional modifications that 
could be applied to address many of the issues raised by these parties, the Minn. Stat. § 216B.1691, 
subd. 4(a) compliance concern is the most compelling, even in spite of the Department’s proposed 
exemption process. Based on these comments, the Department withdraws its recommendation. 
 
The geographic issue, however, is not resolved with the Department’s withdrawal of its 
recommendation. The CSG raises a conflicting concern, with regard to Minn. Stat. § 216B.1691, subd. 
9(a).124 The statute requires that the Commission “take all reasonable actions within the commission's 
statutory authority to ensure this section is implemented in a manner that maximizes net benefits to 

 

124 CSG Reply Comments at 15-16. 
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all Minnesota citizens,” which includes jobs,125 and air emissions126 that are particularly Minnesota-
specific. 
 
CSG’s comment highlights that Minn. Stat. § 216B.1691, subd. 4 and Minn. Stat. § 216B.1691, subd. 9 
are in conflict with one another because of the push for equal treatment of RECs and a geographic 
preference. The Department concludes that subdivision 4 must take precedence over subdivision 9, 
consistent with reply comments submitted by MRES, Basin Electric, and CMPAS, however subdivision 9 
must still be addressed. 
 
None of the three prior Commission orders in the present docket devote any discussion to subdivision 
9 compliance. The Commission’s November 7, 2024 Order references subdivision 9 only once, and 
simply references the statute’s existence: “MRES noted that Minn. Stat. § 216B.1691, subd. 9, directs 
the Commission to take all reasonable actions within its authority to implement the statute to 
maximize net benefits.”127 While the Commission issued orders on reporting requirements under 
Minn. Stat. § 216B.1691, subd. 3(a)(5-7), which includes labor and environmental reporting,128 the 
Commission did not address Minn. Stat. § 216B.1691, subd. 9 compliance in its December 6, 2023 
Order. This lack of discussion is contrasted by the significant concurrent revisions to subdivision 9 with 
the passage of H.F. 7 and the CFS. The language included in subdivision 9 does not strictly require a 
compliance component, but strongly suggests that local benefits should be considered. The absence of 
a compliance requirement puts into question how net benefits for Minnesota citizens can be 
maximized without explicit consideration somewhere. Finally, the Department finds that a formal 
compliance requirement is supported by Minn. Stat. § 216B.1691, subd. 2(b)(1), which requires the 
Commission to issue necessary orders to “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 Minnesota Legislature clearly articulated its concerns about undesirable economic 
impacts in subdivision 9, and thus the Department concludes that a Commission order on subdivision 9 
is justified. 
 
The Department concludes that a geographic preference is the most appropriate mechanism to 
address the dissenting parties’ concerns, as well as to address subdivision 9. An EAC geographic 
preference was ordered in Docket No. G-008/M-23-215 in the Commission’s October 9, 2024 Order.129 
The Commission required that CenterPoint Energy include a geographic preference in its Pilot C 
renewable natural gas (RNG) EAC competitive bidding process: 

 

125 Minn. Stat. § 216B.1691, subd. 9(a)(1),(2), and (4). 
126 Minn. Stat. § 216B.1691, subd. 9(a)(5). 
127 Minnesota Public Utilities Commission, Order Initiating new Docket and Clarifying “Environmental Justice Area”, 
November 7, 2024, (eDockets) 202411-211701-01, at 8. 
128 See order points 8-10. Minnesota Public Utilities Commission, Order Clarifying Implementation of Changes to Minn. Stat. 
§ 216b.1691 and Directing Additional Comment Period, December 6, 2023, (eDockets) 202312-201019-01. 
129 In the Matter of CenterPoint Energy’s Natural Gas Innovation Plan, Minnesota Public Utilities Commission, Order 
Approving Natural Gas Innovation Plan With Modifications, October 9, 2024, (eDockets) 202410-210845-01, (hereinafter 
“October 9, 2024 Order”). 

https://www.edockets.state.mn.us/documents/%7b80E20793-0000-CD11-8C78-C3B3C0606CE1%7d/download?contentSequence=0&rowIndex=2
https://www.edockets.state.mn.us/documents/%7bF0ED408C-0000-C41E-916D-35E67056F047%7d/download?contentSequence=0&rowIndex=117
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The Commission modifies Pilot C such that the express geographic 
preferences are as follows: 

a. RNG interconnected with CenterPoint’s Minnesota distribution 
system; 

b. RNG within Minnesota; and 

c. RNG in neighboring regions.130 

There are two relevant venues by which a geographic preference could apply. As referenced in the 
above order point, the procurement of physical energy assets or power purchase agreements (PPAs) in 
a competitive bidding process is the most appropriate venue to consider subdivision 9 compliance. 
There are additional circumstances whereby a noncompetitive procurement may take place, such as in 
an IRP or a negotiated bilaterial contract. The economic and environmental benefits considered under 
subdivision 9 are inherently derived from physical assets, however the economic contribution of EACs 
to physical asset cash flow is also relevant. While it is not appropriate to disallow utilities to procure 
assets or EACs from outside Minnesota, it is appropriate to require utilities to demonstrate how net 
benefits for Minnesota citizens are maximized for all procurements that involve bundled and 
unbundled EACs necessary to demonstrate Minn. Stat. § 216B.1691 compliance. 
 
The Department recommends the Commission order all procurements of physical assets, PPAs, and 
any other contract that involves EACs necessary to meet Minn. Stat. § 216B.1691 compliance 
requirements be subject to the following geographic preference reporting requirements at the time 
the procurement decision is proposed: 
 

A. Procurements Within Minnesota: 
1. The number of EACs expected to be procured each year. 

B. Procurements in Counties or Municipal Divisions Bordering Minnesota: 
1. The number of EACs expected to be procured each year. 
2. The state and county or municipal division and country of procurement. 

C. Procurements in the MISO territory of Non-Border Counties of North Dakota, South Dakota, 
Iowa, Wisconsin, and Manitoba: 

1. The number of EACs expected to be procured each year. 
2. The state and county or municipal division and country of procurement. 
3. Explanation of any technical, cost, or other constraints that preclude a procurement 

under A. or B. 
4. Explanation of any local benefits including jobs, tax revenue, other economic factors, 

air quality, and environmental justice considerations that will not be received by 
Minnesota ratepayers. 

 

130 See Order Point 3 of the October 9, 2024 Order. 
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D. Procurements in all Other Locations: 
1. The number of EACs expected to be procured each year. 
2. The state and county or province of procurement. 
3. Discounted cash flow that demonstrates why a procurement under A., B., or C. is 

financially harmful to Minnesota ratepayers.  
4. Technical analysis of why there is insufficient transmission, siting, or unbundled EAC 

availability under A., B., or C. 
5. Quantification of any local benefits including jobs, tax revenue, direct and indirect 

economic factors, air quality, and environmental justice considerations that will not be 
received by Minnesota ratepayers. 

 
The logic behind the proposed recommendation is to increase the required due diligence to justify why 
Minnesota citizens should not directly receive benefits from CFS compliance.  
 
A., which involves procurements within Minnesota, provides the greatest benefits to Minnesota 
ratepayers because all of the benefits are accrued in Minnesota. There is no need to justify how 
benefits have been maximized for Minnesotans if the procurement is within Minnesota.  
 
B., which involves procurements in counties that border Minnesota, still provides substantial benefits 
to Minnesota ratepayers because employment and air quality benefits can still reasonably be expected 
to be received by Minnesota ratepayers. Although some jobs and tax revenues will be received by 
bordering states, there is not a need to justify why EAC generation in these locations is justified. 
 
C., which involves procurements within the MISO territory of bordering states and Canada not included 
in B., requires a semi-formal justification process to explain why Minnesota ratepayers are less likely to 
realize the majority of benefits from CFS compliance. All generators under C. participate in the MISO 
market, and therefore influence wholesale electricity prices paid by Minnesota ratepayers. Similarly, 
employment and air quality may still be realized by Minnesota ratepayers, albeit at a diminished rate. 
Reporting under C. requires utilities to contemplate and explain why Minnesota ratepayers are better 
off siting generation further away from Minnesota. Jobs, tax revenue, economic benefits, air quality, 
and environmental justice considerations are significantly diminished, under C., so there should be 
justifiable economic or technical constraints that offset the loss of local benefits. The Department 
chooses the word “explanation” for C. to indicate that a discussion of unrealized benefits in Minnesota 
is necessary, such as bid price comparison, lost tax revenues, unrealized direct and indirect jobs, or 
expected MWh of generator displacement. However, the justification process expected is semi-formal, 
such that industry averages or other readily available materials can be used to explain why generation 
in C. is preferable or technically infeasible compared to A. and B.  
 
D., which involves procurements in all other locations, requires a formal justification process to explain 
why Minnesota ratepayers are likely to realize little to no benefits from CFS compliance. Some of the 
locations in D. are still within the MISO territory, and thus impact wholesale electric rates, and much of 
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the generation in D. is not within MISO. It is not expected that any employment and air quality benefits 
will be realized in D, which is the key differentiating factor between C. and D. Reporting under D. 
requires utilities to formally quantify why Minnesota ratepayers should be expected to receive no local 
benefits. Under D., utilities are expected to perform the highest degree of due diligence. Formal 
discounted cash flows and a technical analysis are required to demonstrate why generation assets 
used for CFS compliance cannot be located in A., B., or C., or would otherwise be significantly less 
expensive such that local benefits cannot justify a higher price. This analysis also requires a formal 
quantification of employment, air quality, and environmental justice benefits that will not be realized 
from the procurement, which includes direct and indirect economic benefits.  
 
The Department understands that unbundled EAC procurements cannot supply all of the data required 
under C.3, C.4, D.3, D.4, and D.5 because of data availability constraints. However, EAC revenues flow 
to the geographic location of the generator and make up a fractional share of the generator revenue. 
Therefore, unbundled EAC contracts should report on the fractional share of local benefits to the 
extent that data is available to report. 
 

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

 
The Department has no additional comments on this notice topic. 
 

D. HOW SHOULD NET MARKET PURCHASES BE COUNTED TOWARDS CFS COMPLIANCE? 
 
In Reply Comments, GRE,131 MRES,132 and Connexus133 raise an issue of statutory compliance with 
Minn. Stat. § 216B.1691, subd. 2d.(b)(ii). These commentors assert that EACs are incompatible with the 
plain language reading of the statute, which states:  

(2) require the commission to allow for partial compliance with subdivision 
2g from:  

[…] 

(ii) an 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 

 

131 GRE Reply Comments at 8. 
132 MRES Reply Comments at 4. 
133 Connexus Reply Comments at 2-3. 
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the regional transmission organization's systemwide annual fuel mix or an 
applicable subregional fuel mix. 

Notably, the CSG134 and CRS135 discuss why RECs are necessary to prevent double counting at length, 
and were discussed in the Department’s Reply Comments.136 Despite these excellent justifications to 
use RECs, the commenting parties continue to assert that RECs cannot be required for net market 
purchase partial compliance. For this reason, it is helpful to use a real-world example to illustrate the 
request that the commenters make. On October 9th, 2024, the Commission approved CenterPoint 
Energy’s (CPE) Natural Gas Innovation Act (NGIA) Petition,137 which included $46,521,911 for the 
purchase of renewable natural gas (RNG) environmental attributes.138 Similar to RECs, the RNG 
environmental attributes represent the environmental claim, and are separated from the physical 
energy. CPE’s Petition estimated environmental attribute costs that ranged from $16-50/Dth, while the 
physical gas is expected to sell around $3/Dth.139 In CPE’s lowest attribute cost example, the 
environmental attributes comprise 84 percent of the total cost of the gas. The significantly higher cost 
of RNG is accepted by the RNG market because the environmental attributes allow the purchaser to 
claim an emissions reduction upon the retirement of the environmental attributes. Without the sale of 
environmental attributes, these RNG projects would stand no chance of being financed. 
 
If the dissenting parties’ request is granted, then it would be appropriate to question the need for 
ratepayers to pay $46,521,911 in marginal costs when CPE could buy the physical gas at $3/Dth and 
still claim the emissions reduction. The same logic extends to REC purchases. If utilities do not have to 
pay to claim the environmental benefits, then the value of the environmental attributes would be 
diminished. This diminished value damages the financial viability of any project that relies on 
environmental attributes for its financing, regardless of whether the environmental attribute is for 
RNG or carbon-free power.  
 
The above example illustrates a key oversight of the commenters’ request for what the CSG refers to as 
“double claiming.”140 Minn. Stat. § 216B.1691, subd. 1(b) defines “Carbon-free” as “a technology that 

 

134 Initial Comments in their entirety. Carbon Solutions Group, LLC, Initial Comments, January 29, 2025, (eDockets) 20251-
214606-01. 
135 Initial Comments in their entirety. Center for Resource Solutions, Initial Comments, January 29, 2025, (eDockets) 20251-
214651-01 at 8, (hereinafter “CRS Initial Comments”) 
136 Department Reply Comments at 18-20. 
137 October 9, 2024 Order. 
138 See Table 2 “RNG Produced from Ramsey & Washington County Organic Waste” and “Renewable Natural Gas RFP 
Purchase” in the revised portfolio. In the Matter of the Company’s First Natural Gas Innovation Act (“NGIA”) Innovation 
Plan, CenterPoint Energy, Reply Comments, March 15, 2024, Docket No. G-008/M-23-215, (eDockets) 20243-204399-04, at 
32. 
139 For example, CenterPoint Energy’s Natural Gas Innovation Act (NGIA) petition anticipated environmental attribute prices 
of $16 – 50 / Dth, as compared to conventional natural gas prices that typically average around $3 / MMBtu (Source: US 
Energy Information Administration – Henry Hub Natural Gas Spot Price). See Table 9. In the Matter of A Petition by 
CenterPoint Energy for Approval of its First Natural Gas Innovation Plan, Minnesota Department of Commerce, Initial 
Comments, January 17, 2024, Docket No. G008/M-23-215,(eDockets) 20241-202261-02. 
140 CSG Reply Comments at 4-6. 

https://www.edockets.state.mn.us/documents/%7b30EEB394-0000-CC38-99CF-EE8D2E4EB5E8%7d/download?contentSequence=0&rowIndex=12
https://www.edockets.state.mn.us/documents/%7b30EEB394-0000-CC38-99CF-EE8D2E4EB5E8%7d/download?contentSequence=0&rowIndex=12
https://www.edockets.state.mn.us/documents/%7b8036B494-0000-C71F-988A-E79AA7C9FE26%7d/download?contentSequence=0&rowIndex=22
https://www.edockets.state.mn.us/documents/%7b8036B494-0000-C71F-988A-E79AA7C9FE26%7d/download?contentSequence=0&rowIndex=22
https://efiling.web.commerce.state.mn.us/documents/%7b60DF438E-0000-C87F-90F2-20D024BD3E85%7d/download?contentSequence=0&rowIndex=71
https://www.eia.gov/dnav/ng/hist/rngwhhdM.htm
https://www.edockets.state.mn.us/edockets/searchDocuments.do?method=showPoup&documentId=%7bD0C8188D-0000-C236-8E4F-656375FC7AEF%7d&documentTitle=20241-202261-02
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generates electricity without emitting carbon dioxide.” The ownership and retirement of a REC allows a 
utility to claim the environmental attributes associated with the electricity purchase. Without the right 
to claim the environmental attributes, a utility cannot meet the statutory definition of Carbon-free 
electricity through net market purchases alone. Instead, the power is what the CSG refers to as “null 
power.” The entire compliance structure of Minn. Stat. § 216B.1691 relies on the core principle that an 
eligible energy technology or carbon-free generator is only substantiated through the ownership and 
retirement of EACs. There is no reason to deviate from this practice. The commenters’ interpretation 
of statute would therefore lead to an absurd result. 
 
Finally, if the Commission is not persuaded by these arguments, there is one additional statutory 
conflict with the utility’s request for double claiming. In order to implement both the EETS/CFS, and 
net market purchase double claiming, the statute would require two separate definitions of “Carbon-
free” electricity. The existing definition of “Carbon-free” explicitly refers to the environmental 
attributes of electricity by its reference to carbon dioxide. Carbon dioxide is not sold in MISO wholesale 
power markets, which is why the statutory definition of “Carbon-free” explicitly refers to attributes 
and not physical electricity in isolation. Therefore, attributes must be either retained by the generating 
party or sold separately from the cost of electricity. The implementation of double claiming requires a 
separate definition of “Carbon-free,” that may mirror the definition of “eligible energy technology,” 
which does not rely on environmental attributes to define statutory eligibility. The alternative 
definition would bypass the ownership of EACs to substantiate CFS compliance and would allow for 
double claiming based on physical electricity generation, such as a MISO subregional mix, rather than 
the environmental attributes of electricity. Even if a second definition of “Carbon-free” is adopted, the 
Commission currently substantiates the EETS and its statutory definition through EACs. Further, if 
physical electricity generation is required for CFS compliance under a singular alternate definition of 
“Carbon-free,” then effectively unbundled RECs cannot be used for Minn. Stat. § 216B.1691 
compliance, which violates Minn. Stat. § 216B.1691, subd. 4. Because the Commission cannot adopt 
two separate definitions of the same statute, double claiming is not statutorily permissible. 
 
There is one statutorily compliant possibility to derive some carbon-free electricity from net market 
purchases without REC purchases and retirements. In its Initial Comments, CRS provides an explanation 
of how residual mix accounting works.141 CRS states: 

A residual mix represents generation and emissions that remain after 
specified power purchases have been allocated. Residual mix calculations 
verified through retirement of RECs, therefore, creates an indelible record 
tracking the attributes of carbon-free electricity from generation to 
consumption and ensuring those attributes are claimed exclusively by a 
single owner.142 [citation omitted] 

 

141 CRS Initial Comments at 8-11. 
142 Id., at 9. 
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This system would allow utilities to claim carbon-free power only after all other claims have been 
subtracted from the power mix, which may result in no unclaimed EACs, or so few residual EACs that 
the carbon-free percentage of the power mix would essentially be meaningless for CFS compliance. 
Because residual mix accounting relies on EAC retirements, it would be prudent for the Commission to 
adopt the Department’s recommendation to rescind the four-year shelf life of EACs to expedite the 
residual mix accounting process. 
 
It is important to understand that if the Commission adopts residual mix accounting, there would be a 
need to hire a contractor that can perform the annual residual accounting after the compliance year, 
which would require substantial involvement from all Minnesota utilities to report to the contractor 
which RECs are owned and retired in the reporting year. This process may take several months to 
complete, and utilities may still need to purchase additional EACs after the residual accounting for the 
reporting year is complete, particularly because both net market purchases and the residual mix are 
unknown in the compliance year. The purchase of EACs after the determination of the residual mix 
may also require several months to complete. It is possible that residual mix accounting could delay 
CFS compliance determinations by an entire year to allow all parties to claim any residual EACs and 
then retire and then report necessary EACs to fully meet CFS compliance requirements. 
 
The administrative burden of the proposed process does not appear to be worth the potential revelation 
that there may be no residual RECs available to claim at all. Therefore, the easiest compliance pathway is 
to adopt the Department’s recommendation: 

The Department recommends 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 first three months of 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. 

 
E. ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER? 

 
The Department has no additional comments on this notice topic. 
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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 from the Department’s Initial Comments. 
 

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

 

• A.1. The Department recommends 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 the Commission order electric utilities to report all 
sales and purchases of EACs at the time interval required for CFS matching. 
 

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

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

 

• B.1.2.1.2. The Department recommends that the Commission modify 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,” and 
replace the language with “All renewable energy credits generated from such facilities will 
be eligible for use in the year of generation and for one year following the year of 
generation.” These orders will be modified effective January 1, 2030. 

• B.1.2.2.1. The Department recommends the Commission order the creation of a Commission-
led stakeholder workgroup that is tasked with the analysis, development, testing, and 
recommendation of best practices for the optimization of societal costs as they pertain to: 
A. Hourly matching for CFS compliance; 
B. Methodologies to implement hourly matching scenario requirements in integrated 

resource plans; 
C. The integration of transmission constraints in integrated resource plans; 
D. The integration of energy attribute certificates and allocation thereof in integrated 

resource plans; 
E. Stochastic modeling of variable renewable generation into integrated resource plans; 

and 
F. The co-optimization of transmission and generation resources. 
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• B.1.2.2.2 The Department recommends the Commission order a CFS compliance true up 

period of three months after the conclusion of the reporting year. 
 

• B.1.2.3. The Department recommends 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.1.3. The Department recommends the Commission order: 
A. EACs be issued equivalent to metered generation on a per MWh basis; 
B. A single REC be issued for all generation that may be retired to demonstrate both EETS 

and CFS compliance; 
C. A carbon-free allocator, which defines the percentage of CFS eligible generation, must 

be used for any generation facility that is partially CFS compliant; 
D. For all generation made in a CFS partial compliant facility that is also eligible for the 

EETS, metered generation in A. shall be: 
 Multiplied by C. to determine the whole number of RECs to issue that are fully 

eligible for both the EETS and CFS; 
 Multiplied by one minus C. to determine the whole number of RECs to issue that 

are only eligible for the EETS; 
E. For all generation made in a CFS partial compliant facility that is not eligible for the EETS, 

metered generation in A. shall be multiplied by C. to determine the whole number of 
AECs to issue that are only eligible for the CFS; and 

F. The methodology to determine the carbon-free allocation shall be decided in Docket 
No. E-999/CI-24-352. 

 

• 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. 

 

• B.7. The Department recommends the Commission order CFS and RES compliance 
measurement to factor in line losses to determine compliance with each standard. 
 

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. 
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• D.2. The Department recommends 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 first three months of 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. 

 
E. ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER? 

 

• E.1. The Department recommends 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 
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Xcel Energy Information Request No. 3 
Docket No.: E999/CI-23-151 
Response To: Minnesota Department of Commerce 
Requestor: Ari Zwick, Steve Rakow, Sydnie Lieb 
Date Received: April 1, 2025 

__________________________________________________________________ 
Question: 
Topic: Hourly Constraint Modeling Assumptions 
Reference(s): Xcel Reply Comments, Pages 9-10 

On pages 9-10 of Xcel’s reply comments, Xcel describes the results of an hourly 
matching modeling process performed in EnCompass. Please provide a description of 
all EnCompass inputs that were modified from Xcel’s recently approved Settlement 
Agreement plan in Docket No. E002/RP-24-67 that are necessary to enforce the 
hourly matching constraints described in Xcel’s reply comments. 

Response: 

The only modification made within the EnCompass model for this exercise from the 
Settlement Agreement EnCompass model run was the creation of a renewable 
portfolio standard (RPS) Program. Within EnCompass, an RPS Program is an 
allowance program that allows a user to set a constraint determining what percentage 
of system generation is provided by certain resources – in this case, zero carbon-
emitting resources. The RPS Program was only applied to the Minnesota load within 
the NSP System. The input file for this modification, “Input_Step_RPS 
Program_rnwb_nuc.xlsx”, has been provided as part of the Attachment A files for the 
Department’s IR No. 1.  

__________________________________________________________________ 

Preparer: Jared K. Nelson 
Title: Director 
Department: Energy Supply and Market Modeling 
Telephone: 303-308-7644
Date: April 11, 2025
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Impacts and Feasibility of an Hourly -Matched 

Clean Electricity Standard in Minnesota 

Wilson Ricks and Jesse D. Jenkins 

Princeton University | April 14, 2025 

  

 

Executive Summary 

• A proposed requirement to evaluate compliance 

with Minnesota’s 100% carbon-free electricity law 

on an hourly basis is likely to be feasible. 

• Tighter regional boundaries on qualifying clean 

power reduce emissions and increase costs.  

• Hourly matching is made easier by long-duration 

energy storage and creates an early market for 

this technology. 

Introduction 

In 2023, the state of Minnesota passed a law 

requiring all local electric utilities to provide 100% 

carbon-free electricity to Minnesota customers by 

2040. As with many similar state-level clean 

electricity standard (CES) policies, Minnesota 

utilities will be required to demonstrate compliance 

by procuring and retiring “energy attribute 

certificates” (EACs) representing individual units of 

qualifying clean generation. However, many 

important details of the law’s implementation have 

yet to be determined.  

One key emerging question is whether utilities 

should be required to procure EACs from generation 

that is correlated in both time and space with their 

customers’ electricity demand and that could by 

extension be reasonably understood to have 

physically met Minnesotans’ electric power needs. 

Temporal and spatial matching requirements are an 

emerging gold standard for claims to consumption of 

clean electricity, and such requirements were 

recently adopted by the US federal government in a 

rulemaking governing the use of carbon-free 

electricity for subsidized clean hydrogen production.  

In recent comments submitted to the Minnesota 

Public Utilities Commission, the Minnesota 

Department of Commerce recommended that the 

PUC require utilities to match the clean generation 

they procure on an hourly basis with their retail 

electric sales in order to demonstrate compliance 

with the 100% CES law. The DOC proposed the 

following escalating matching requirements:  

• By 2035, an hourly matching requirement of 

80% for public utilities and 60% for other 

utilities; 

• By 2040, an hourly matching requirement of 

90% for all utilities; and 

• By 2045, an hourly matching requirement of 

100% for all utilities. 

In addition, the DOC proposed that all EACs used to 

meet this requirement must be sourced from within 

the Midwest grid region defined in federal clean 

hydrogen production regulations, equivalent to the 

northern half of the Midwest Independent System 

Operator’s territory (see Figure 1). In this policy 

memo we examine both the feasibility and impacts 

of DOC’s proposal, as well as the implications of 

potential variations on the proposed policy.  
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Approach 

We used the GenX electricity system optimization 

model to evaluate the emissions, resource 

procurement, and consumer cost impacts of an 

hourly matching requirement for Minnesota’s electric 

utilities following the DOC’s proposed schedule . 

GenX is an open-source system planning model that 

optimizes investments and operations (at hourly 

resolution) to minimize the cost of delivered power, 

subject to physical and policy constraints. In doing 

so it simulates the expected behaviors of both 

competitive markets and system planners, making it 

a useful tool for assessing the expected impacts of 

electricity sector policy interventions.  GenX is 

capable of operating with high temporal resolution, 

and has been used in the past in multiple peer -

reviewed studies examining the impacts of hourly -

matched clean electricity procurement in the context 

of both federal clean hydrogen subsidy rules and 

corporate carbon accounting. 

In this study we use GenX to model the evolution of 

the electricity sector from the present day through 

2045 across four five-year planning periods. In each 

planning period we model the operations of the 

system at hourly resolution across 30 representative  

weeks, which are selected from seven weather years 

of demand and generation data. The model is 

capable of tracking energy held in storage across 

this entire seven-year period, a key feature 

permitting accurate modeling of multi-day energy 

storage resources. We use 30 model zones to 

represent the US Eastern Interconnection – the 

larger synchronous grid of which Minnesota is a part 

– including four zones representing the state of

Minnesota itself (see Figure 1). 

To model the DOC’s proposed hourly matching 

requirement, we implement a constraint requiring 

that enough qualifying carbon-free energy be 

sourced from within a specified spatial boundary to 

match the required portion of Minnesota electricity 

demand across the required number of hours.  

Qualifying carbon-free resources are assumed to 

include biomass, hydropower, in-state nuclear, wind, 

solar, and any qualifying energy stored and then 

discharged from batteries. Technologies eligible for 

new deployment in our central scenarios include 

wind, solar, batteries, gas, and nuclear, and costs 

are adopted from the National Renewable Energy 

Laboratory’s Annual Technology Baseline 2024.  

We model three hypothetical sets of spatial 

boundaries on qualifying EACs to assess the 

influence of this potential policy lever on outcomes 

of interest. These three boundaries are shown in 

Figure 1, and are here referred to as:  

• Midwest, equivalent to the region of the same

name defined in the US DOE’s Transmission

Needs Study and federal clean hydrogen

regulations, and consisting of the MISO North

and MISO Central grid regions;

• MISO North, a tighter geographic boundary

based on the MISO region of the same name,

and roughly covering the states of North

Dakota, Minnesota, and Iowa; and

• In-State Only, a case where all demand must

be matched with generation in Minnesota.

Figure 1: Illustration of three potential sets of spatial boundaries for qualifying EACs used for hourly matching of clean 

electricity in Minnesota, outlined in bold and overlaid on a map of the 30-zone model of the US Eastern Interconnection 

used in this study.
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We also recognize that intermediate fractional hourly 

matching requirements like those included in the 

DOC proposal (e.g. 90%) can have multiple possible 

interpretations. One such interpretation is that a 90% 

matching target requires matching 90% of demand in 

every hour of the year. A second interpretation is that 

a 90% matching target simply requires matching 

90% of all demand in a year without any restrictions 

on which particular hours are or are not matched. We 

refer to these interpretations as “firm” matching and 

“flexible” matching, respectively (see Figure 2 for 

illustrations), and model both in this study.   

Figure 2: Stylized illustration of two potential 

implementations of a fractional hourly matching requirement 

(in this case 90%). In the flexible case, it is possible for 

demand in some hours to be entirely unmatched as long as 

90% is matched on average over the year. 

We assess the impacts and feasibility of different 

potential implementations of an hourly matching 

requirement in Minnesota by comparing model 

outcomes in 2035, 2040, and 2045 to a baseline 

scenario where Minnesota’s carbon-free electricity 

standard is implemented similarly to other state CES 

policies, i.e. via annual matching of EACs. We focus 

on two primary metrics of interest: impacts on 

emissions and impacts on consumer electricity 

costs in Minnesota. We calculate emissions impacts 

by comparing total emissions in the entire Eastern 

Interconnection model to those observed in the 

baseline case, recognizing that there may be knock-

on emissions impacts that extend beyond the 

borders of the matching region due to the 

interconnected nature of electricity grids and 

markets. We calculate weighted average electricity 

costs for Minnesota consumers by extracting energy 

prices, capacity prices, annual EAC prices for 

conventional CES and RPS programs, and hourly 

EAC prices for hourly programs from the model. 

Because the GenX only optimizes generation and 

transmission expansion, it is assumed that costs for 

distribution and existing transmission are identical 

across cases. 

Findings 

Compliance with the DOC’s proposed 

escalating hourly matching requirement and 

regional boundaries is feasible at no excess cost 

under baseline assumptions. Due to the large 

spatial extent of the Midwest regional boundary and 

the relatively large amount of qualifying clean energy 

development projected within this boundary, even a 

100% hourly matching requirement is technically 

feasible under our baseline assumptions at no 

excess cost. Figure 3 shows a comparison between 

Minnesota’s hourly electricity demand and the hourly 

stacked generation from qualifying clean energy 

technologies within the Midwest region in 2045 

without any hourly matching requirement (i.e., those 

deployed based on economic viability alone) , 

illustrating sufficient availability of qualifying power 

in all hours. A 100% hourly matching requirement 

could thus be met at no excess cost in this scenario 

if Minnesota utilities are able to effectively acquire 

the necessary EACs through markets and would 

therefore also bring no additional benefits beyond 

the baseline (see Table 1). Larger impacts may be 

possible if real-world renewable deployment is less 

than the modeled baseline, in which case 

Minnesota ’s policy could drive deployments that 

would not have occurred otherwise.  

Using MISO North as the boundary for 

qualifying clean power increases both the impact 

and cost of an hourly matching requirement. In 

scenarios where MISO North is used as the regional 

boundary on qualifying clean electricity, the 

emissions impact of an hourly matching requirement 

becomes significant.  A 100% matching requirement 

with MISO North boundaries mitigates up to 5 MMT 

CO2/yr systemwide in 2045 (see Table 1), equivalent 

to roughly a quarter of Minnesota’s total emissions 

from in-state generation today. This impact requires 

greater investment in a clean portfolio that provides 

the reliability necessary to displace fossil emissions, 

leading to cost premiums of up to $10/MWh for 

consumers in 2045 (or roughly 8% of the current 

average Minnesota retai l rate).
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Figure 3: Stack plot showing Minnesota’s hourly electricity demand alongside qualifying clean generation and 

storage charging within the Midwest regional boundary across 30 representative weeks in the baseline modeled 

scenario in 2045. If Minnesota utilities are able to trade for the necessary hourly EACs, compliance with a 100% 

hourly matching requirement becomes trivial. 

 

Policy Scenario 

Matching 

Interpretation 

“Firm” Hourly Requirement  “Flexible” Hourly Requirement 

Regional 

Boundary 

Midwest 

Region 

MISO North In-State 

Only 

Midwest 

Region 

MISO North In-State 

Only 

Impact on Consumer Cost Compared to Baseline ($/MWh) 

2035 +0 +2 +12 +0 +0 +0 

2040 +0 +3 +18 +0 +0 +0 

2045 +0 +10 +33 +0 +11 +39 

Impact on Grid Emissions Compared to Baseline (MMT CO2/yr) 

2035 -0 -6 -23 -0 -0 -0 

2040 -0 -5 -28 -0 -0 -0 

2045 -0 -5 -24 -0 -3 -18.5 

Table 1: Consumer cost and emissions impacts of different potential implementations of an hourly matching 

requirement in Minnesota. Both metrics are reported as changes relative to a baseline case where no hourly 

matching requirement exists. Bulk electricity costs for Minnesota consumers in the base line case (non-inclusive 

of distribution costs and existing transmission costs, which are not modeled) are $30/MWh in 2035, $28/MWh in 

2040, and $34/MWh in 2045.
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   POLICY MEMO 
 

5 

An In-State Only requirement for qualifying 

clean power leads to substantial emissions 

reductions, but at a more significant cost 

premium. As shown in Table 1, the cost premium of 

requiring 100% hourly matching with in-state clean 

resources only could exceed $30/MWh if only wind, 

solar, and lithium-ion batteries are available for 

deployment. However, this policy can also mitigate 

more than 20 MMT CO2/yr of emissions under 

baseline assumptions. While a 100% in-state 

requirement may not be compatible with Minnesota 

statute, this is the scenario most likely to fully 

mitigate the state’s reliance on fossil generation of 

any kind. The magnitude of the emissions abatement 

observed suggests that the requirement has a 

significant impact on out-of-state emissions as well.      

An hourly matching requirement with tighter 

regional boundaries requires greater investment, 

in renewables and (especially) storage. As shown 

in Figure 4, compliance with “firm” matching targets 

and MISO North or In-State Only boundaries (top 

and middle, respectively) requires deployment of 

more renewables and storage than in the baseline 

scenario. Changes in renewable capacity vary, with 

the MISO North scenarios for example deploying 

less solar and more wind than the baseline. The 

most consistent change in outcomes is a much 

greater emphasis on battery storage, and especially 

battery energy capacity and duration.   

Hourly matching with tight geographic 

boundaries creates a key early market for multi-

day storage technologies, and the availability of 

these technologies reduces consumer costs. In a 

scenario where we model an In-State Only 100% 

hourly matching requirement and include a long-

duration storage technology with relatively high 

power capacity costs ($2000/kW), low round-trip 

efficiency (42%), and very low energy capacity costs 

($20/kWh) as a new-build option in the model, this 

technology is deployed to help meet the hourly 

matching requirement (Figure 4, bottom). The 

Minnesota policy thus creates an early market for 

this technology, which does not see uptake in the 

absence of the hourly matching requirement. Long-

duration storage can be critical for cost-effectively 

eliminating fossil generation, and here cuts the cost 

premium of 100% in-state hourly matching in half 

from $33/MWh to $17/MWh (see Table 2 column 1). 

Figure 4: Changes in technology deployment 

compared to the baseline scenario, organized by year 

for three scenarios with “firm” hourly matching policies: 

one with a MISO North boundary and two with In-State 

Only boundaries, the latter of which includes a long-

duration storage technology as a procurement option. 

Generating capacity changes are given in GW, and 

storage energy capacity changes are given in GWh.  
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   POLICY MEMO 
 

6 

“Firm” hourly matching requirements drive 

more and earlier impact than “flexible” ones . 

“Flexible” hourly matching requirements where 

utilities can pick and choose which hours they do or 

do not match lead to effectively no emissions impact 

until the matching requirement hits 100%, even with 

the tightest geographic boundaries (see Table 1). 

This is due to an abundance of qualifying clean 

power in the vast majority of hours. They also 

generally lead to greater consumer costs in 2045, as 

investments have been made in previous modeled 

periods that are not optimal for 100% hourly 

matching. These outcomes may be attributable in 

part to the structure of the model, which does not 

have foresight into future stages when planning for 

a given stage (e.g. it does not know that it will have 

to deliver 100% hourly matching in 2045 when 

designing a system that can achieve 90% in 2040). 

If utilities plan investments proactively and do not 

face policy uncertainty, the differences between the 

firm and flexible requirement cases may be reduced. 

A circuit-breaker mechanism could constrain 

costs (and impact). In a scenario where we model 

the most restrictive version of an hourly matching 

policy (firm, with In-State Only boundaries) but allow 

utilities to avoid compliance at a cost of $300/MWh, 

the consumer cost impact in 2045 falls by more than 

$20/MWh on average to $13/MWh (see Table 2 

column 2). The emissions impact of the policy is also 

reduced in this case, but not by as much as cost. 

When the breaker mechanism is utilized, the 

effective hourly matching rate in 2045 is still 98.5% 

and emissions fall by 16 MMT/yr.  

A policy with wide spatial boundaries can still 

drive impact if neighboring states adopt similar 

policies. In a case where we model the Midwest 

regional boundary but assume that Illinois and 

Michigan also adopt hourly matching policies 

identical to Minnesota’s, both the impact and cost of 

hourly matching using this boundary increase 

substantially due to competition for clean power  in 

key hours (Table 2 column 3).  

Outcomes can vary moderately depending on 

technology cost and fuel price assumptions. As 

shown in Table 2, columns 4 and 5, the impacts of 

an hourly matching requirement on consumer 

electricity prices and emissions can vary depending 

on assumed values for uncertain parameters like the 

cost of renewable energy resources and fossil fuels.

Table 2: Consumer cost and emissions impacts of an hourly matching requirement in Minnesota under different 

variations of our central cases. All of the examples shown here assume a “firm” hourly matching requirement. 

Bulk electricity costs for Minnesota consumers in the baseline high renewable cost case are $34/MWh in 2035, 

$33/MWh in 2040, and $37/MWh in 2045. Electricity costs in the baseline high fuel price case are $30/MWh in 

2035, $29/MWh in 2040, and $34/MWh in 2045.

Policy Scenario 

Description In-State Only 

with Long-

Duration 

Storage 

In-State Only 

with a 

Circuit-

Breaker 

Mechanism 

Midwest 

Region with 

Illinois and 

Michigan 

Participating 

MISO North 

Region with High 

Wind, Solar and 

Storage Costs 

MISO North 

Region with 

High Fossil Fuel 

Prices 

Impact on Consumer Cost Compared to Baseline ($/MWh) 

2035 +12 +3 +4 +6 +2 

2040 +16 +9 +2 +0 +3 

2045 +17 +13 +16 +6 +11 

Impact on Grid Emissions Compared to Baseline (MMT CO2/yr) 

2035 -23 -11 -24 +4 +1 

2040 -24 -16 -19 +3 -8 

2045 -25 -16 -35 -3 -9 
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For example, in a case where we use costs for wind, 

solar, and batteries taken from the National 

Renewable Energy Laboratory’s “conservative” cost 

projections, we observe moderate increases in grid 

emissions in 2035 and 2040 followed by a moderate 

decrease in 2045. While hourly matching increases 

systemwide clean generation in these cases, we 

observe that in the early stages it reduces the 

buildout of new gas-fired power plants, which in turn 

displaces less coal power than in the baseline. This 

secondary gas-to-coal effect highlights the 

limitations of policies focused exclusively on 

increasing clean generation and could be mitigated 

by supplemental policies that seek to hasten the 

retirement of coal plants. In a scenario where we 

assume higher prices for all fossil fuels, hourly 

matching achieves larger emissions reductions in 

later stages than in our central cases.  

Summary 

There are several policy levers that could be 

used to adjust both the climate impact and 

manage the consumer cost premium of an hourly 

matching requirement for carbon-free power in 

Minnesota. Based on our modeling, the most 

important of these levers is likely to be the 

geographic boundary placed on qualifying carbon-

free electricity. If the Minnesota DOC’s proposed 

Midwest boundary is adopted, our analysis suggests 

that an hourly matching requirement will be quite 

easy to meet but will have little-to-no impact on 

emissions. It should be noted that if real-world 

renewable energy deployment lags behind the pace 

suggested by our modeled baseline scenario, 

Minnesota ’s policy as an important and impactful 

backstop even under these loosest requirements. 

Outcomes could also change if there is significant 

demand for hourly EACs in the Midwest region from 

other sources, including federally subsidized 

hydrogen producers, corporate voluntary action, or 

policies in neighboring states. In the absence of 

additional demand for hourly-matched clean power, 

tighter regional boundaries on procurement can 

increase both the cost and emissions benefits of 

an hourly matching policy. Both cost and impact 

are moderate when a MISO North boundary is used, 

and become more significant when only use of in-

state clean resources is permitted. The 

implementation of a circuit-breaker mechanism 

that establishes a maximum compliance price for 

utilities can help significantly constrain costs  in 

cases where they become excessive. Availability of 

multi-day energy storage technologies (or other 

advanced clean firm resources like advanced 

nuclear or geothermal) can also reduce the cost 

of matching the most difficult hours, and in turn 

an hourly matching policy in Minnesota could be an 

important demand driver for these technologies. 

Our results also suggest that intermediate 

matching targets which drive toward the long-run 

goal of 100% matching are necessary to minimize 

costs and maximize impact. A “Flexible” hourly 

matching requirement that allows utilities to pick 

and choose the hours they match is incredibly 

easy to comply with in a wind-rich state like 

Minnesota, and can also create path dependencies 

where the resource investments made in the 2030s 

are not necessarily consistent with a long-run goal 

of 100% hourly matching. By contrast, a “firm” 

hourly matching requirement aligns near-term 

investments better with long-run goals, drives 

impact even in early years, and creates an earlier 

demand-pull for advanced technologies like 

long-duration energy storage.  Additionally, 

because complete hourly matching with deliverable 

clean power will eventually be necessary to truly 

eliminate Minnesota’s reliance on climate-warming 

sources of power, a policy that intentionally drives 

toward this goal from the start is likely the best way 

to deliver on the state’s promise to use 100% 

carbon-free electricity. 
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Will Seuffert

Minnesota Public Utilities Commission

121 7th Place East, Suite 350

St. Paul, Minnesota 55101-2147





RE:	Comments of the Minnesota Department of Commerce

	Docket No. E-999/CI-23-151 





Dear Mr. Seuffert:



Attached are the supplemental comments of the Minnesota Department of Commerce (Department) in the following matter:



In the Matter of an Investigation into Implementing Changes to the Renewable Energy Standard and the Newly Created Carbon Free Standard under Minn. Stat. § 216B.1691



The Investigation was initiated by the Minnesota Public Utilities Commission (Commission) on April 28, 2023. 



The Department recommends annual compliance matching, hourly matching analysis in integrated resource plans, a geographic preference, and energy attribute certificate requirements for all compliance claims, and is available to answer any questions the Minnesota Public Utilities Commission may have.





Sincerely,





/s/ Dr. SYDNIE LIEB

Assistant Commissioner of Regulatory Analysis  
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[bookmark: _Toc195615371]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,[footnoteRef:2] and the current proceeding is the third round, which focuses on CFS compliance.[footnoteRef:3] [2:  Notice of Docket Process and Timeline, July 7, 2023, (eDockets) 20237-197301-01 at 2, (hereinafter “Notice of Docket Process and Timeline”).]  [3:  , Notice of Comment Period and Updated Timeline, October 31, 2024, (eDockets) 202410-211486-01, (hereinafter “Notice”).] 




In these supplemental comments, the Department provides further analysis of the four-year environmental attribute certificate (EAC) shelf-life, hourly matching, geographic preference, and net market purchases.



[bookmark: _Toc195615372]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.[footnoteRef:4] [4:  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, 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”).] 






		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), also known as the Eligible Energy Technology Standard (EETS), to 55 percent by 2035.[footnoteRef:5] [5:  See H.F. 7.] 






		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).[footnoteRef:6] [6:  Notice of Docket Process and Timeline.] 




		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 renewable energy certificates (RECs) are eligible for use in the year of generation and for four years following the year of generation.[footnoteRef:7] [7:  Order Clarifying Implementation of Changes to Minn. Stat. § 216B.1691 and Directing Additional Comment Period, December 6, 2023, Docket No. E-999/CI-23-151, (eDockets) 202312-201019-01, Order Point 6, at 9, (“hereinafter December 6, 2023 Order”).] 






		April 12, 2024

		The Commission issues its order for Round 1.5 of comments.[footnoteRef:8] [8:  Order Clarifying Implementation of Changes to Minn. Stat. § 216B.1691, April 12, 2024, Docket No. E-999/CI-23-151, (eDockets) 20244-205306-01, (hereinafter “April 12, 2024 Order”).] 






		June 28, 2024

		The Department submits its comments for Round 2.[footnoteRef:9] [9:  Minnesota Department of Commerce, Comments, June 28, 2024, (eDockets) 20246-208098-01, (hereinafter “Department June 28, 2024 Comments”).] 






		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.[footnoteRef:10] [10:  Order Initiating New Docket And Clarifying “Environmental Justice Area,” November 7, 2024, Docket Nos. E999/CI-23-151 and E-999/CI-24-352, (eDockets) 202411-211701-01, (hereinafter “November 7, 2024 Order”).] 






		January 29, 2025



		The Department files its initial comments in the current proceeding.[footnoteRef:11] [11:  Minnesota Department of Commerce, Initial Comments, January 19, 2025, (eDockets) 20251-214567-01, (hereinafter “Department Initial Comments”).] 




		March 19, 2025

		The Department files its reply comments in the current proceeding.[footnoteRef:12] [12:  Minnesota Department of Commerce, Reply Comments, March 19, 2025, (eDockets) 20253-216562-01, (hereinafter “Department Reply Comments”).] 








Topics 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 reply comments in the context of multiple related proceedings, including the newly created Docket No. E-999/CI-24-352,[footnoteRef:13] which has implications for how partial compliance and market purchases are measured and reported for CFS compliance. In addition, the fourth round of comments in the current docket concerns the “Off Ramp Process,” which will discuss modifications to the Commission’s March 19, 2010 Order in Docket No. E999/CI-03-869.[footnoteRef:14] The Commission’s March 19, 2010 Order also includes criteria and standards related to measurement and achievement,[footnoteRef:15] which makes it difficult to separate relevant topics open for comment in each proceeding. The Department addresses overlaps with other proceedings, and describes these concerns in relevant areas of Section III. [13:  See November 7, 2024 Order, at Order Point 1.]  [14:  Notice of Docket Process and Timeline at 2.]  [15:  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.] 
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[bookmark: _Toc195615374]When and how should utilities report preparedness for meeting upcoming CFS requirements?



The Department has no additional comments on this notice topic.



[bookmark: _Toc195615375]By which criteria and standards should the Commission measure an electric utility’s compliance with the CFS?



[bookmark: _Toc195615376]Criteria and Standards for the Measurement of CFS Compliance



Four Year Shelf Life Recission



B.1.1.1	 Recission of 4-Year Shelf-Life Legal Arguments



In its Initial Comments, the Department recommended:

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.[footnoteRef:16] [16:  Department Initial Comments at 11.] 





Several commenters raise legal concerns with the Department’s recommendation to end the four-year shelf-life for RECs. Basin Electric states:

First, the Department requests the Commission rescind its December 18, 2007 Order establishing a four-year shelf-life for RECs. This request 17 years later does not meet the Commission’s standard for reconsideration under Minn. Stat. § 216B.27 and Minn. R. 7829.3000 nor is it grounded in good public policy.[footnoteRef:17] [citations omitted] [17:  Basin Electric Power Cooperative, Reply Comments, March 19, 2025, (eDockets) 20253-216605-01 at 2, (hereinafter “Basin Electric Reply Comments). ] 


The Northern States Power Company, dba Xcel Energy (Xcel)[footnoteRef:18] and Great River Energy (GRE)[footnoteRef:19] similarly echo the deviation from established precedent.  [18:  Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 11, (hereinafter “Xcel Reply Comments”).]  [19:  Great River Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216616-01, at 19, (hereinafter “GRE Reply Comments”).] 




Central Municipal Power Agency/Services (CMPAS) makes a procedural argument. CMPAS states:

The full text of MPUC’s Order Point 6 indicates it applies to the Renewable Energy Standard (now the “EETS”). This order point does not mention the CFS. The Department’s recommendation is outside the scope of this docket, which is limited to CFS compliance, and should be rejected. 

Moreover, the use of renewable energy credits for RES (EETS) compliance was already decided by the Commission in this very same docket. As such, the Department’s request to change an order point related to RES compliance in a comment intended to address CFS compliance is contradictory and confusing for utilities who are seeking clarification on how to comply with the new legislative standards.[footnoteRef:20] [citation omitted] [20:  Central Municipal Power Agency/Services, Initial Comments, March 19, 2025, (eDockets) 20253-216602-01 at 9, (hereinafter “CMPAS Reply Comments”).] 


The language used in the Commission’s December 18, 2007 order suggests that its shelf-life decision was not intended to be permanent. The order was issued to establish “initial” protocols for trading RECs. In addressing the shelf life of RECs, the order outlines the different shelf-life proposals submitted by the parties then states: “The Commission considers a four-year shelf life, added to the year of generation, as a good place to start this process.”[footnoteRef:21] (Emphasis added.) And in rejecting the utilities’ recommendation for an indefinite shelf life, the Commission stated that it, “at present does not believe that to be an advisable course” and would “not at this juncture” adopt such a recommendation.[footnoteRef:22] Note that the December 18, 2007 order was the second of three orders issued by the Commission in Docket Nos. E-999/CI-04-1616 and E999/CI-03-869 to satisfy its statutory obligation to establish a program and protocols for trading RECs. The third order—which established procedures for retiring RECs—concluded by stating that the procedures would be “subject to modification in the light of future experience in implementing the Minnesota renewable energy objective and standards.”[footnoteRef:23] [21:  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, Order Establishing Initial Protocols for Trading Renewable Credits, December 18, 2007, Docket Nos. E-999/CI-04-1616 and E999/CI-03-869, (eDockets) 4872137.   ]  [22:  Id.]  [23:  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, Third Order Detailing Criteria and Standards for Determining Compliance Under Minn. Stat. §216B.1691 and Setting Procedures for Retiring Renewable Energy Credits, December 14, 2008, Docket Nos. E-999/CI-04-1616 and E999/CI-03-869, (eDockets) 5659148.] 


The deadlines cited by Basin Electric in Minn. Stat. § 216B.27 and Minn. R. 7829.3000 are for requests to reconsider decisions when a party believes the decision was wrong at the time it was made. The Department does not suggest that the four-year shelf life has been inappropriate since its adoption. Rather, the Department contends that the duration of the shelf life should be reconsidered in light of the fact that this is no longer the start of the renewable-energy-standard process. When the Commission ordered the four-year shelf life in 2007, both Minnesota’s and national renewable-energy standards were a fraction of what they are now, and the Commission and parties had comparatively little experience in implementing those standards. As explained in greater detail below, technological developments and our increased understanding of and experience with renewable energy warrants reconsidering the shelf-life duration to ensure the protocols and standards for banking credits and best suited to implementing and achieving the State’s carbon-free standard.



B.1.1.2 	Recission of 4-Year Shelf-Life—Other Arguments



In its Reply Comments, GRE states:

If the Commission eliminates the ability for utilities to bank RECs/AECs beyond the current year of generation, it could have significant consequences for utility compliance with both the Minnesota RES and the CFS. For almost two decades, utilities have relied on a year-of-generation plus four-year REC banking construct to strategically manage RECs by balancing years and periods of high renewable generation with future compliance obligations. Removing this flexibility would be tantamount to a regulatory rug pull - removing well-established compliance strategies that utilities have been planning around, and potentially incurring tens of millions of dollars in lost value by rendering previously banked RECs worthless. This cost to consumers in the loss of existing assets and value and the future cost of lost flexibility could be significant. This is not to mention the market impacts of the forced liquidation of existing assets, and the loss of market power by utilities attempting to divest currently held RECs, which the market and counterparties would understand to be worthless in the future to the utilities, who would lose nearly all negotiating position.[footnoteRef:24] [24:  GRE Reply Comments at 12.] 


Xcel states that the Department does not justify why it recommends a recission of the four-year shelf-life.[footnoteRef:25] [25:  Xcel Reply Comments at 11.] 




The rationale to eliminate the four-year shelf-life is simple. Seventeen years ago, the renewable energy industry was in its infancy, and faced significantly greater uncertainty in expected generation for a number of reasons, including novel technology and potential equipment failures, inexperience with the operation and maintenance of equipment, and limited modeling capabilities. The novelty of renewable generation warranted, at that time, increased flexibility to meet state renewable energy goals. All of these conditions have now been ameliorated, and while weather uncertainty still exists, the challenges of variable renewables can be appropriately planned. Given the significant change in the availability of renewable energy generation and the maturity of these technologies, it would be absurd to maintain the same shelf life of RECs in 2025 as was originally adopted in 2007.



The recission of the four-year shelf-life is a first step towards more granular time constraints on renewable energy generation, which requires utilities to better match generation to load. As the Department stated in its Initial Comments,[footnoteRef:26] matching generation to load offers lower market price exposure for ratepayers, which is disincentivized by the significant non-temporal allowance of the four-year shelf-life. The Carbon Solutions Group (CSG) formally supports the Department’s recommendation to better match generation to load.[footnoteRef:27] [26:  Department Initial Comments at 10.]  [27:  Carbon Solutions Group, LLC, Reply Comments, March 19, 2025, (eDockets) 20253-216369-01 at 25, (hereinafter “CSG Reply Comments”).] 




GRE’s criticism of the four-year shelf-life decision is a misleading characterization of the Department’s position. GRE’s Reply Comments appear to indicate that the four-year shelf-life will be rescinded upon the Commission’s decision in the current proceeding, which is not the Department’s recommendation. In fact, GRE has years to plan the acquisition or sale of its EACs before the compliance year 2030 begins, which should not result in forced liquidations or reduced market power unless GRE waits until 2030 to sell any excess generated EACs. However, GRE’s comments mask a different reality than the utility currently faces. In GRE’s most recent integrated resource plan (IRP), the Department stated: “[d]ata provided by GRE in response to Information Request No. 3 shows that without market purchases and RECs, GRE falls short of the 60 percent standard by 1.2 percent in 2030. Also, GRE falls short by over 11 percent between 2035 and 2037, when the standard increases to 90 percent.”[footnoteRef:28] As the Department discusses in Section III.D, net market purchases cannot be relied upon for CFS compliance, but GRE can meet its compliance requirement with unbundled EAC retirements. While GRE added a 300 MW wind procurement to its updated plan,[footnoteRef:29] this procurement is not expected to close the 11 percent compliance gap in 2035. In order to reach its 2035 compliance goal, GRE requests to rely on older vintage EACs ahead of its 90 percent CFS compliance goal in 2035. The result is that in real time, GRE, without further actions to close its generation gap or additional unbundled EAC purchases, will not physically retire enough EACs to meet 90 percent of its load in 2035. Effectively, reliance on older vintage EACs delays GRE’s CFS compliance in real-time power flows. The Department does not support this outcome. [28:  In the Matter of Great River Energy’s 2023–2037 Integrated Resource Plan, Minnesota Department of Commerce, Comments, August 8, 2023, Docket No. ET-2/RP-22-75, (eDockets) 20238-198066-01 at 46. ]  [29:  In the Matter of Great River Energy’s 2023–2037 Integrated Resource Plan, Great River Energy, Reply Comments, October 2, 2023, Docket No. ET-2/RP-22-75, (eDockets) 202310-199331-01 at 3.] 




The Department understands the goal of renewable portfolio standards and the CFS is to accelerate investment in renewable and carbon free resources. This goal is not achieved through compliance with unbundled EACs. The generation gap highlighted above should incentivize GRE to engage in more robust generation and transmission planning to meet the compliance goals of the CFS on time. For these reasons, the Department is not persuaded to change its position.



B.1.1.3 	Final Recommendation



The Reply Comments submitted by the CSG highlight one omission in the Department’s recommendation:

While far less granular, and thus credible, than hourly matching, 1-year banking ensures that the cycle of carbon-free generation and procurement is occurring anew year-over-year. This means that carbon-free claims in 2030 will be closer to the reality of 2030 carbon-free generation and procurement, rather than 2030 CFS compliance reports potentially representing a 5-year-lag in carbon-free investment, development, generation, and delivery to Minnesotans.[footnoteRef:30] [30:  CSG Reply Comments at 25.] 


The Department’s recommendation is silent on any banking period after the recission of the Commission’s orders. The Department agrees with the CSG, and recommends a one-year banking for EACs to replace the four-year EAC banking period that is currently practiced. The Department withdraws its previous recommendation, and makes a new recommendation:



The Department recommends that the Commission modify 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,” and replace the language with “All renewable energy credits generated from such facilities will be eligible for use in the year of generation and for one year following the year of generation.” These orders will be modified effective January 1, 2030.[footnoteRef:31] [31:  Department Initial Comments at 11.] 




Hourly Matching



In its Initial Comments, the Department recommended:

The Department recommends the Commission order the following total retail electric sales matching requirements for electric utilities by the end of the year indicated:

· 2030: Annual matching of 80 percent for public utilities; 60 percent for other electric utilities

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

· 2040: Hourly matching of 90 percent for all electric utilities

· 2045: Hourly matching of 100 percent for all electric utilities.[footnoteRef:32] [32:  Id.] 




The Department’s recommendation for hourly matching produced a lively debate from nearly all commenters. The Department notes hourly matching support from the Center for Environmental Advocacy (MCEA) and the Sierra Club,[footnoteRef:33] and the Center for Resource Solutions (CRS).[footnoteRef:34] The Department notes dissent from the GRE, Rochester Public Utilities, Connexus Energy, CMPAS, Missouri River Energy Services (MRES), Minnkota Power Cooperative, Basin Electric, Minnesota Municipal Utilities Association, Minnesota Municipal Power Agency, East River Electric, Minnesota Rural Electric Association, Otter Tail Power Company (OTP), Xcel Energy, Sothern Minnesota Municipal Power Agency, and ALLETE Minnesota Power (collectively, the “Aligned Utilities”).[footnoteRef:35] Additional parties in dissent outside of the Aligned Utilities include Laborers’ International Union of North America Minnesota and North Dakota (LIUNA)[footnoteRef:36] and the Operating Engineers Local 49 and North Central States Regional Council of Carpenters (IUOE 49 & NCSRCC) joint comments.[footnoteRef:37] [33:  The Minnesota Center for Environmental Advocacy, the Sierra Club, and Fresh Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216592-01 at 1.]  [34:  CSG Reply Comments at 17. ]  [35:  Great River Energy, Rochester Public Utilities, Connexus Energy, Central Municipal Power Agency/Services, Missouri River Energy Services, Minnkota Power Cooperative, Basin Electric Power Cooperative, Minnesota Municipal Utilities Association, Minnesota Municipal Power Agency, East River Electric, Minnesota Rural Electric Association, Otter Tail Power Company, Xcel Energy, Sothern Minnesota Municipal Power Agency, and ALLETE Minnesota Power, Reply Comments, March 19, 2025, (eDockets) 20253-216574-01 at 1, (hereinafter “Aligned Utilities Reply Comments”). ]  [36:  Laborers’ International Union of North America Minnesota and North Dakota, Reply Comments, March 19, 2023, (eDockets) 20253-216624-01 at 1, (hereinafter “LIUNA Reply Comments”).]  [37:  Operating Engineers Local 49 and North Central States Regional Council of Carpenters, Reply Comments, March 19, 2023, (eDockets) 20253-216594-01 at 1, (hereinafter “IUOE 49 & NCSRCC Reply Comments”).] 




In the below subsections, the Department addresses each of the concerns raised in dissent.



B.1.2.1 Hourly Matching Legal Arguments 



The Aligned Utilities’ Reply Comments legal criticism is the most pertinent of the legal issues raised. The Aligned Utilities state:

Nothing in the applicable statute, Minn. Stat. § 216B.1691, suggests that the Legislature intended to fundamentally change compliance from an annual to an hourly basis. The Legislature had the opportunity to make such a change and chose not to. Any suggestion that the Legislature intended hourly accounting is not supported by the express statutory text or decades of precedent for determining RES compliance.

Legislature had the opportunity to make such a change and chose not to. Any suggestion that the Legislature intended hourly accounting is not supported by the express statutory text or decades of precedent for determining RES compliance. The Department erroneously asserts that the Commission has broad authority under Minn. Stat. § 216B.1691, Subd. 2d(a) to require hourly matching for CFS compliance. That provision authorizes the Commission to issue necessary orders “detailing the criteria and standards” to measure compliance with the CFS, but it does not authorize the Commission to change the annual compliance approach established by the Legislature in favor of an hourly approach that the Legislature did not reference or allude to anywhere in the statute.[footnoteRef:38] [citation omitted] [38:  Aligned Utilities Reply Comments at 2-3.] 


In this criticism, the Aligned Utilities reference annual compliance requirements in Minn. Stat. § 216B.1691, subd. 2a (the EETS),[footnoteRef:39] Minn. Stat. § 216B.1691, subd. 2g (the CFS), and Minn. Stat. § 216B.1691, subd. 2d(b)(2)(i) and (ii) (the partial compliance clauses).  [39:  Also referred to as the Renewable Energy Standard (RES).] 




LIUNA[footnoteRef:40] and IUOE 49 & NCSRCC[footnoteRef:41] both support the Joint Utilities’ assertion about statutory intent during CFS drafting negotiations. Xcel offers additional clarification about statutory intent and permissibility: [40:  LIUNA Reply Comments at 1-2.]  [41:  IUOE 49 & NCSRCC Reply Comments at 1-2.] 


We disagree with the Department’s expansive interpretation. Applying Minnesota law for discerning legislative intent, the Department’s proposed extension to hourly tracking is inconsistent with Legislative intent and improperly expands the authority granted to the Commission. Minnesota Statutes Section 645 legislates the framework to be used when interpreting statutory provisions. The Statute states: “[e]very law shall be construed, if possible, to give effect to all its provisions.” Minnesota Supreme Court also confirms that it will “read a statute as a whole and give effect to all its provisions” and rejects arguments or interpretations that omit statutory language.[footnoteRef:42] [citations omitted] [42:  Xcel Reply Comments at 5. ] 


In addition, Connexus claims that the Commission is tasked only with the issuance of necessary orders:

Minn. Stat. § 216B.1691 Subd. 2d. (a) states the following: 

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. 

Statute here groups the three standard obligations together: 2a (Eligible Energy Technology Standard), 2f (Solar Energy Standard), and 2g (Carbon-Free Standard). This points to a common mechanism to measure efforts to meet all three standards. Annual matching of eligible generation to total retail electric sales at the corresponding percentage required for each year is already a valid compliance mechanism for EETS and SES, and there is no language in statute that could reasonably be interpreted to require a new compliance mechanism due to the passage of the CFS. Since hourly matching is not necessary for compliance, we urge the Commission to reject the Department’s recommendation in this matter.[footnoteRef:43] [43:  Connexus Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216595-01 at 2, (hereinafter “Connexus Reply Comments). ] 








CMPAS claims that hourly matching will treat EACs differently:

An hourly matching requirement for CFS compliance will systematically make EACs from some types of carbon-free generation more valuable than others. Carbon-free energy that comes from more dispatchable resources, such as nuclear and reservoir hydro, etc, will become more economically valuable because it can be targeted to hours in which non-dispatchable carbon free energy, such as solar and wind, is in shortage and demand in an hourly EAC trading platform will be higher for these hours. Conversely, in hours when there is more solar and wind production than needed for matching an hourly load, the remaining EACs receive no credit and cannot be used for CFS compliance. 

The Department or other parties may counter that storage resources could be coupled with wind and solar resources to target their output for the more economically valuable hours, similar to dispatchable, clean firm generation. This strategy still gives less credit to solar and wind EACs because of energy losses involved with charging and discharging batteries, which still results in conflict with Minn. Stat § 216B.1691 Subd. 4(a).

A CFS matching requirement that systematically provides more economic benefits to some types of EACs than others and reduces the amount of credit EACs from other technologies being counted is in direct conflict with Minn. Stat § 216B.1691 Subd. 4(a). Those utilities who don’t have future access to the most “valuable” EACs – such as nuclear (which cannot currently be built in Minnesota) or hydrogen-fired generation (which would require a significant infrastructure update)– are at risk of having a more difficult path to compliance than other utilities.[footnoteRef:44] [44:  CMPAS Reply Comments at 7-8.] 


The Department disagrees that its recommendation for hourly matching is impermissible under the CFS statute. First, contrary to the assertion made by the Aligned Utilities and Xcel, the Department does not propose that compliance be determined on an hourly basis. Under the Department’s recommendation, the total amount of electricity generated from a carbon-free technology that a utility must generate or procure will still be determined on an annual basis using a utility’s total retail electric sales to retail customers in Minnesota for a given year, as required by Minn. Stat. § 216B.1691, subd. 2g. Thus, the amount of carbon-free electricity needed to satisfy the CFS will be determined in the same manner as has been done for the RES and EETS—by calculating the percentage identified in the relevant provisions of Minn. Stat. § 216B.1691 of a utility’s total annual retail sales to retail customers in Minnesota. As the Aligned Utilities observe, hourly matching is method of “accounting,” and the Department concludes that hourly matching is therefore an appropriate method to “measure an electric utility’s efforts” to satisfy the CFS that may be implemented by the Commission in its order establishing the criteria and standards to be used for compliance.



The Department also notes that the adoption of the CFS was itself a dramatic and intentional evolution from the established renewable-energy standards. Prior to the adoption of the CFS, the EETS required each electric utility to generate or procure 25 percent of its total retail electric sales from an eligible energy technology by 2025, or 30 percent by 2020 for utilities that owned a nuclear generating facility as of January 1, 2007.[footnoteRef:45] The decision to adopt the CFS and require 100 percent of electricity to be generated or procured from carbon-free technologies by 2040 plainly demonstrates the legislature’s intent to take a progressive approach to accelerate its renewable-energy goals. The use of hourly matching to measure CFS compliance serves that purpose. [45:  Minn. Stat. § 216B.1691, subd. 2a(a)-(b) (2022).] 


Additionally, the Department disagrees with Connexus’ narrow interpretation of the authority granted to the Commission under Minn. Stat. § 216B.1691, 2d(a). The plain language of the statue permits the Commission to issue “orders detailing the criteria and standards” to be used to measure compliance, which on its face contemplates the Commission issuing multiple orders with multiple standards. As noted above, the adoption of the CFS marked an intentional increase in Minnesota’s renewable-energy goals, and created a new focus on decarbonization. It is therefore necessary for the Commission to issue orders to implement that new standard focusing on decarbonization, and as the Department noted in its Initial Comments, hourly matching is an effective means to promote and achieve decarbonization. 



Finally, the Department rejects CMPAS’ argument that hourly matching will treat EACs differently based on the type of carbon-free generation. Pursuant to Minn. Stat. § 216B.1691, subd. 4(a), the program for trading renewable energy credits “must treat all eligible energy technology equally and shall not give more or less credit to energy based on […] the technology with which the energy was generated.” An hourly matching construct would not give more or less credit based on the technology used; all technologies will receive an equal amount of credit based on the amount of energy generated, which is different from EAC retirement. The statute does not require that credits attributable to different technologies cost the same, or that there is purchaser for every available credit. Connexus’ substantive arguments therefore fall outside the scope of what is required by Minn. Stat. § 216B.1691, subd. 4(a). Energy storage is not an Eligible Energy Technology, although hydrogen generated from Eligible Energy Technologies is an Eligible Energy Technology. Counter to CMPAS’ claim, it is essential to only consider EAC equality at the time of generation—and not at retirement. For example, if 70 percent of the primary energy in hydrogen is lost, and hydrogen receives the full EACs retired to generate the hydrogen, effectively the hydrogen would be assigned approximately three EACs for only one EAC worth of generation, which would lead to an absurd result. CMPAS’ claim of zero EACs for generation that is unclaimable is similarly refuted by existing practice. For example, Minnesota Power, in its current IRP, identifies that the utility was 50 percent renewable in 2020,[footnoteRef:46] yet the EETS is only 25 percent, which means that half of all of Minnesota Power’s EACs are ineligible for EETS compliance, and receive no credit under CMPAS’ example. This practice has not been problematic to date, and there is no reason to suggest that hourly matching would trigger a new statutory compliance problem. [46:  In the Matter of Minnesota Power’s 2025-2039 Integrated Resource Plan, Minnesota Power, Integrated Resource Plan, March 3, 2025, Docket No. E015/RP-25-127, (eDockets) 20253-215986-11 at pdf page 6.] 




B.1.2.2 	Hourly Matching Logistical Concerns



In its Reply Comments, CMPAS expressed a number of concerns about the logistics of hourly matching. First, CMPAS claims that the Department’s recommendations would invalidate its contracts:

CMPAS members have and continue to seek and enter into long-term PPAs for wind power, solar, hydro power, and nuclear power, as well as long term contracts for fixed amounts of MISO market energy and unbundled RECs. Many of these contracts have and will provide RECs or carbon-free energy that would be invalidated in 2030 by one or more of the Department’s proposals. Invalidating purchases CMPAS is already obligated to make on behalf of its members penalizes CMPAS for having proactively made long-term carbon-free purchase commitments, forcing CMPAS members to purchase carbon-free energy twice - the annual RECs and carbon-free energy they are already contractually obligated to purchase in their long-term contracts and additional hourly EACs to comply with CFS.[footnoteRef:47] [citations omitted] [47:  CMPAS Reply Comments at 3.] 


Second, CMPAS claims that hourly matching would create carbon accounting problems:

CMPAS does not believe that purchasing carbon-free energy twice is a good policy outcome for ratepayers. Given the detailed carbon accounting and residual mix examples provided by other stakeholders in Initial Comments, CMPAS also believes that the Department’s recommendations are likely to result in inaccurate carbon accounting for the state of Minnesota as well as EETS and CFS compliance results that are not directly comparable since CMPAS will continue to use RECs from its long term contracts for EETS compliance regardless of whether they qualify for the CFS.[footnoteRef:48] [48:  Id., at 4.] 




Third, CMPAS claims that hourly matching would discourage power purchase agreements (PPAs) because PPA suppliers do not currently supply hourly EAC data:

Many independent power producers (“IPPs”) are not aware of hourly attribute tracking, much less obligated to accommodate transitions to hourly RECs or AECs in their current or future contracts. While utilities can wait years for many IPPs to develop these capabilities, they lose out on the ability to contract with qualifying resources in the near-term that will still be in operation in 2035, when the Department proposes hourly matching to start. In contrast, owners of generation are free to control when they begin hourly AEC tracking for all of their resources.[footnoteRef:49] [citation omitted] [49:  Id.] 


Fourth, CMPAS claims that it cannot force its PPA contractors to use storage:

Utilities with PPAs, particularly those who are partial off-takers of a larger central plant, have limited ability to force IPPs to add storage, which the Department has emphasized in its comments as a potentially CFE-compliant clean firm resource– at existing transmission interconnections. In contrast, owners of generation can control the commitment to, size, timing, and the interconnection type (for capacity accreditation) of storage additions.[footnoteRef:50]  [50:  Id., at 5.] 


Fifth, CMPAS claims that many PPAs have provisions to supply replacement energy in resources fail to meet minimum performance standards:

Many PPAs have provisions requiring developers to supply replacement energy, capacity, and/or RECs if contracted generation resources fail to meet minimum performance standards. 

· It is unknown how these types of contract provisions would work in with an hourly matching paradigm. For example, would some minimum performance standards in PPAs now need to be hourly? If minimum performance standards in PPAs remain based on annual performance, how will Sellers obtain replacement EACs to meet their obligations? 

· Similarly, it is unclear how performance standards can be enforced if non-utility sellers cannot access the hourly trading platform alluded to in the Department’s Initial Comments.[footnoteRef:51] [51:  Id.] 


Finally, CMPAS concludes by stating that all of the above concerns would unduly discourage PPA procurements:

The compliance risks posed by the Department’s hourly matching requirement may cause many utilities to pursue ownership rather than PPAs as a means of comply with CFS. CMPAS believes that would be a poor policy outcome because the law should not be implemented in a way that favors a single resource acquisition method for CFS compliance, particularly one that may not be feasible for all utilities, or that may itself disincentivize new third party generation development that often relies on PPAs to drive financeability. To achieve the best policy outcome, the law should allow utilities to comply with CFS and count carbon free energy through a myriad of ways.[footnoteRef:52] [52:  Id.] 


MRES states that its IRP software does not support hourly matching.

In addition to being contrary to the plain language of the statute and legislative intent, the Department’s proposal would be extremely difficult to implement. MRES’ resource planning software is not capable of modeling hourly renewable energy certificates (“RECs”), making MRES unable to incorporate hourly matching into its Integrated Resource Plan (“IRP”). MRES is not aware of any other resource planning software capable of incorporating hourly matching constraints in the models to demonstrate CFS compliance. Without tools like the planning software to robustly test alternative resource options, it is difficult if not impossible to estimate the costs of implementing what the Department has proposed.

Even if resource planning software supported hourly matching in the models, it would become a very time intensive and administratively burdensome effort to demonstrate CFS compliance. All electric utilities, including small municipal electric utilities that do not file an IRP but otherwise are required to demonstrate CFS compliance, would be subject to the increased costs for CFS compliance that would result from an hourly matching requirement. This is inconsistent with the Legislature’s directive to the Commission to protect against undesirable economic impacts on Minnesota utility ratepayers.[footnoteRef:53] [citation omitted] [53:  Missouri River Energy Services, Reply Comments, March 19, 2025, (eDockets) 20253-216597-01 at 2-3, (hereinafter “MRES Reply Comments”).] 


Finally, Basin Electric states that the Department’s recommendations are in the Midcontinent Independent System Operator (MISO), and would be problematic for its Southwest Power Pool (SPP) generation:

Second, the Department’s hourly proposal is based on the MISO market. While most of Basin Electric’s Minnesota Cooperative members are in the MISO market the renewable generation that Basin Electric currently owns and Operates is primarily within SPP. In addition to the hourly data and overall market purchase roadblocks that come with the Department’s proposal, this mismatch between MISO and SPP would require significant compliance costs to track and match generation in non-MISO region to load that sinks in MISO. The Department’s recommendation runs contrary to the requirement that the Commission must establish a REC program that “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.” Requiring Basin Electric to track its hourly generation in MISO would restrict the use of RECs to comply with the CFS and the RES.[footnoteRef:54] [54:  Basin Electric Reply Comments at 2.] 


First, the Department addresses CMPAS’ claims that hourly matching would invalidate its contracts that only require hourly reporting and would force CMPAS to procure energy twice. The Department is not convinced that this is a legitimate concern. The additional data required to substantiate hourly matching is a marginal addition to the data currently supplied under Minn. Stat. § 216B.1691, subd. 3(a)(9)(ii), which requires the generation date. The data is generated on a meter, which is time stamped, and is readily available for export, should any party request such information. No physical or software modifications are necessary to generate these data. It would simply be a change in practice to upload a different EAC data format to generate EACs within a system such as M-RETS. The assertion that CMPAS would have to procure EACs twice because a generator does not have to provide data it already owns in a different format is not a valid concern. Should CMPAS’ concerns be realized, appropriate exemptions are possible to assuage this unlikely scenario.



Second, the Department addresses CMPAS’ claim that hourly matching would create accounting problems, particularly for residual mix accounting. In fact, the opposite of CMPAS’ claims is true. Serialized EACs with additional time data can only assist in accounting because there is additional data to ensure that the same EAC has not been entered twice. The bigger problem is EACs that do not have time data, however this issue is not a material hinderance to residual mix accounting. Finally, the Department does not recommend residual mix accounting because the process is unnecessary and is administratively burdensome.



Third, the Department addresses CMPAS’ concern that hourly matching would discourage PPAs. The Department refers to its response to CMPAS’ first concern.



Fourth, the Department addresses CMPAS’ concern that it cannot force its PPA contractors to add storage. While storage is one solution to achieve hourly matching, and is likely the ideal choice, surplus interconnections are not the only way to add storage. A utility can install standalone storage or contract for storage outside of its existing PPA contracts. Further, storage may also be welcomed by PPA contractors, particularly if it is adequately compensated and allows the contractor to avoid curtailments.



Fifth, the Department addresses CMPAS’ concern about minimum replacement standards and replacement energy. This concern is the most legitimate raised by CMPAS. Minimum performance standards and replacement energy are both highly relevant to hourly matching. The most appropriate solutions are true-up EAC procurements and exemptions for replacement energy that cannot meet hourly reporting standards.



Sixth, the Department addresses MRES’ concerns about access to hourly matching software and the administrative burden of hourly matching. First, in Section B.1.2.4, the Department discusses Xcel’s hourly matching methodology in EnCompass, which is simple to implement and is nothing more than an extra sensitivity by the enforcement of a 100% carbon-free electricity renewable portfolio standard.[footnoteRef:55],[footnoteRef:56] It is likely that the software used by MRES is capable of this functionality, although the Department discusses the potential value of more complex modeling considerations in Section B.1.2.4 that may warrant the addition of features that are not currently available in modeling software. [55:  See Department Supplemental Comments - Appendix A.]  [56:  The portfolio standard requirement can be relaxed to less than 100% to generate more affordable scenarios.] 




Finally, the Department addresses Basin Electric’s concerns about EACs within SPP and the unequal treatment of EACs from outside MISO. While Basin Electric presents its argument under a statutory framework of equal treatment of EACs under Minn. Stat. § 216B.1691, subd. 4(a), the underlying problem is simply a misunderstanding of the mechanics of hourly matching. Under current practice, utilities are allowed to use EACs from anywhere in the country, even in SPP, to demonstrate CFS compliance. While Basin Electric would need to report its MISO load for hourly matching purposes, it would not need to report its MISO or SPP generation to demonstrate CFS compliance. Basin Electric would simply need to generate or purchase EACs on an approved registry and retire the time stamped EACs to match its MISO load. This system does not deviate from how Basin Electric currently reports its SPP generation for EETS compliance, except for the hourly temporal shift.

B.1.2.3 	Hourly Matching Environmental Concerns



The Brattle Group and CMPAS[footnoteRef:57] both claim that hourly matching may, in some cases, lead to more emissions. First, CMPAS cites a McKinsey & Company report that appears to indicate that hourly matching would be less effective at reducing emissions than optimizing battery dispatch at the grid level, based on the results of a capacity expansion model.[footnoteRef:58]  [57:  CMPAS Reply Comments at 5-6.]  [58:  Id.] 




Second, the Brattle Group discusses how battery charging can increase emissions because if solar is stored when a coal plant is below its maximum dispatch, it may trigger the coal plant to ramp up generation and offset lower emission gas later in the day. The Brattle Group presents the following figure to illustrate the concept:



[bookmark: _Toc195615328]Figure 1: Brattle Group Illustration of How Battery Charging Can Induce Additional Coal Generation
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Source: GRE Reply Comments – Appendix A – Figure 3[footnoteRef:59] [59:  Great River Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216616-02, at 11, (hereinafter “GRE Reply Comments – Appendix A”).] 




The Brattle Group also states that battery storage suffers from efficiency losses of 15-20%, which further reduces emissions if battery storage is not otherwise necessary.[footnoteRef:60] The Brattle Group also describes how transmission constraints may lead to increased emissions if load is shifted: [60:  Id., at 10.] 


Because hourly matching of supply with demand does not account for the realities of transmission congestion, it has the potential to induce renewables shifting that exacerbates congestion costs. For similar reasons, hourly energy matching in the presence of transmission congestion can also increase emissions. A recent study focusing on PJM and ERCOT found that demand that is 100% hourly matched through load-shifting often results in substantial net operational emissions and in some cases even higher emissions relative to the annual matching strategy due to intra-regional transmission constraints. In other words, shifting supply (or demand) to accomplish hourly-match profiles does not mean that net emissions in any particular hour are made to be zero. This is because energy is not uniformly deliverable throughout an RTO, as transmission congestion plays a crucial role in determining the emissions impact of different clean energy compliance standards.[footnoteRef:61] [citation omitted] [61:  Id., at 16.] 


Finally, the Brattle Group presents an analysis that shows that Annual Matching scenario would reduce emissions by 2,103 MT CO2, and its “Partial Hourly Matching with a 4-Hour Battery” scenario will reduce emissions by 2,285 MT CO2, 100% Hourly Matching With a Battery will reduce emissions by 3,691 MT CO2, and 100% Hourly Matching With Time-Stamped RECs will reduce emissions by 2,045 MT CO2.[footnoteRef:62] [62:  Id., at 35.] 




First, the Department addresses CMPAS’ statement that hourly matching may increase emissions. The McKinsey Report utilizes data from ten companies,[footnoteRef:63] and employs the McKinsey Battery Dispatch Model,[footnoteRef:64] which does not appear to be a capacity expansion model as stated by CMPAS. Regardless, the report shows the following figure to explanation why grid dispatch lowers emissions more than hourly matching, which is shown in Figure 2. [63:  Adam Barth, Humayun Tai, and Jesse Noffsinger. Rethinking your company’s clean-power strategy. McKinsey & Company, (February 2025). At 3, (hereinafter “McKinsey Report”). Available at: https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/rethinking-your-companys-clean-power-strategy#/]  [64:  McKinsey Report at 4.] 




[bookmark: _Toc195615329]Figure 2: McKinsey Report Showing Battery Dispatch Optimization to Reduce Emissions
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Source: McKinsey Report[footnoteRef:65] [65:  Ibid., at 4. ] 




The grey lines represent the charging shapes of the ten companies’ profiles, while the purple line is economically optimized dispatch, and the blue line is emissions optimized dispatch. The shallowness of the grey lines indicates that that battery does not fully charge and discharge at the times of highest marginal emissions, and therefore the 24/7 power matching scenarios do not reduce emissions as much as the more grid following scenarios. CMPAS states: “[g]iven that this report was only released five weeks before these Reply Comments, it is clear that hourly matching for a single company, much less an entire state, is still an emerging concept that needs comprehensive study before it is implemented as a requirement of CFS.”[footnoteRef:66] However, the contents of the report directly contradict CMPAS’ assertion. Hourly matching at a company level is fundamentally different than hourly matching for an entire utility. Just one example illustrates why CMPAS’ claim is inaccurate. Corporate load is just one component of utility load. After all of a corporation’s employees go home and turn on all of their appliances at night and generate the nightly peak, corporate load goes down. A battery will reduce emissions if it can prevent a gas plant from ramping up generation while the corporate load goes down at night, and charges, in this example, on abundant, zero-emission wind power. The McKinsey Report shows that energy arbitrage lowers emissions much better when the battery is able to follow large system load, like that of a utility, and not like that of a corporation. [66:  CMPAS Reply Comments at 5-6.] 




Second, the Department addresses the Brattle Group’s statements about the marginal unit, battery efficiency loss, and transmission constraints. As a preliminary matter, the Department does not advocate for dispatch out of the MISO merit order, and thus any energy storage solutions that may assist in hourly matching are all expected to dispatch economically. The Department is mindful of transmission constraints, and discusses these constraints with regard to hourly matching in the next section. Battery efficiency losses amount to reduced emissions, as correctly articulated by the Brattle Group, but only to the extent that generation is not otherwise curtailed, which as discussed in the next section, is already a significant problem for Minnesota. Despite the Brattle Group’s critiques, its analysis shows a significant emissions reduction from hourly matching compared to annual matching, with the Annual Matching scenario showing a savings of 2,103 MT CO2, and the 100% hourly matching scenario showing a savings of 3,691 MT CO2. In addition, the “short-run” method of analysis employed by the Brattle Group has been shown to overestimate marginal emissions increases, and thus underestimates emissions reductions from the displacement of fossil fuel generation discussed above. For example, Ricks et al. (2024) explain:

By definition, short-run marginal emissions rates estimate how changes in electricity consumption would affect total grid emissions, exclusively considering impacts on the operations of the grid as it exists at some specific moment in time. Crucially, they neglect how the project would influence the structural evolution of the grid, i.e., the deployment and retirement of capital assets, such as electric generators and transmission lines. In other words, short-run marginal emissions rates are incomplete descriptions of the consequences of consuming or producing electricity.

[…]

More recently, Gagnon and Cole (2022) used a capacity expansion model (which simulates the structural evolution of the electricity system) to assess the emissions impacts of various electricity sector interventions, and likewise found that short-run marginal emissions rates systematically overestimated the emissions induced by load, often quite significantly, in large part because the short-run analysis methods’ omission of induced structural change tends to ignore the role of new-build renewable generators in meeting new electricity demand.[footnoteRef:67] [67:  Ricks, W., Gagnon, P., & Jenkins, J. D. (2024). Short-run marginal emission factors neglect impactful phenomena and are unsuitable for assessing the power sector emissions impacts of hydrogen electrolysis. Energy Policy, 189, 114119. Available at: https://www.sciencedirect.com/science/article/abs/pii/S0301421524001393] 


Finally, forthcoming analysis from the Princeton University Zero Lab[footnoteRef:68] demonstrates carbon savings if hourly matching is enforced in MISO North, and emissions reductions are significantly higher if matching is enforced within Minnesota, consistent with utility self-build. The Princeton Hourly Matching Study states: [68:  To be submitted in supplemental comments. See Department Supplemental Comments - Appendix B. Wilson Rick and Jesse Jenkins. Policy Memo: Impacts and Feasibility of an Hourly-Matched Clean Electricity Standard in Minnesota. Princeton University: Zero Lab, (April 14, 2025), (hereinafter “Princeton Hourly Matching Study”).] 


A 100% matching requirement with MISO North boundaries mitigates up to 5 MMT CO2/yr systemwide in 2045 (see Table 1), equivalent to roughly a quarter of Minnesota’s total emissions from in-state generation today. This impact requires greater investment in a clean portfolio that provides the reliability necessary to displace fossil emissions, leading to cost premiums of up to $10/MWh for consumers in 2045 (or roughly 8% of the current average Minnesota retail rate).[footnoteRef:69] [69:  Id., at 3.] 


Despite claims that hourly matching could increase emissions under certain circumstances, no commenter presents evidence that hourly matching will increase emissions. To the contrary, each hourly matching emissions study demonstrates that hourly matching can significantly reduce emissions; however, the cost of hourly matching is another topic of discussion, which is addressed below in the next section.



B.1.2.4 	Hourly Matching Cost Concerns



Nearly all commenting parties raised cost concerns with regard to the Department’s hourly matching recommendation. Most notably, the Aligned Utilities list several reasons why costs could be problematic, which mostly center on competition.[footnoteRef:70] The Aligned Utilities cite the Department’s Initial Comments and reiterate the same concern expressed by the Department,[footnoteRef:71] which states: [70:  Aligned Utilities Reply Comments at 4.]  [71:  Id., at 3.] 


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.

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.[footnoteRef:72] [72:  Department Initial Comments at 20-21.] 


The Aligned Utilities additionally reference the immaturity of EAC trading markets,[footnoteRef:73] as described in the Department’s Initial Comments.[footnoteRef:74] In this regard, the Aligned Utilities are concerned that there is not sufficient time to plan for hourly matching compliance, and that EAC markets may not have sufficient liquidity to provide EACs during scarce hours.[footnoteRef:75] In addition, if scarce EACs are available, the Aligned Utilities are concerned that the price may be prohibitively high.[footnoteRef:76]  [73:  Aligned Utilities Reply Comments at 4.]  [74:  Department Initial Comments at 12-13.]  [75:  Aligned Utilties Reply Comments at 3-5.]  [76:  Id., at 4.] 




Cost concerns from the Aligned Utilities also include competition from voluntary hourly markets, which may additionally drive up prices, without a clear benefit.[footnoteRef:77] [77:  Id.] 




Two utilities express concerns about uneconomic dispatch. The Brattle Group claims that reliability may be compromised if resources are dispatched uneconomically,[footnoteRef:78] which may also increase curtailments.[footnoteRef:79] OTP claims that out-of-merit-order dispatch may violate the Independent Market Monitor’s (IMM) rules on physical and economic withholding.[footnoteRef:80] GRE comments on MISO out-of-merit-order dispatch: [78:  GRE Reply Comments, Appendix A at 11-13.]  [79:  Id., at 15.]  [80:  Otter Tail Power Company, Reply Comments, March 19, 2023, (eDockets) 20253-216587-01 at 3.] 


The Department appears to imply that if the cost of an hourly REC/AEC becomes prohibitively expensive during a time of low renewable generation resulting in a need for dispatchable capacity, carbon-free capacity resources - such as a hydrogen combustion turbine (HCT) - may become the preferable option in MISO’s dispatch decision. This example is true, but it further illustrates how an hourly matching construct would increase costs for Minnesota ratepayers. A utility may be compelled to artificially lower its HCT offer in the MISO market if the cost to operate the HCT is less than the cost to operate a CT which requires a corresponding hourly REC/AEC. As a result, both offer strategies will ensure the unit operates uneconomically and both will negatively impact ratepayers.[footnoteRef:81] [81:  GRE Reply Comments at 13-14.] 


CMPAS states its concern with the administrative and cost burden of compliance with the Department’s recommendations:

We appreciate that much of the focus in the Initial Comments has been on Integrated Resource Plan (“IRP”) modeling. However, there are also utilities providing electricity to Minnesotans who meet the more expansive definition of an “electric utility” under Minn. Stat. § 216B.1691 subd. 1(d). 

Just because these utilities are too small to file IRPs does not mean they are immune from the costs of compliance with the criteria and standards determined in this docket for measuring CFS compliance. Quite the contrary, these generally smaller utilities are precisely the utilities likely to experience economic hardship if the Commission opts for standards that are overly complex and impractical. 

CMPAS recognizes that the Commission will decide on off-ramps in the forthcoming fourth round of comments. However, CMPAS agrees with the Department that Notice Topic 2 pertains both to Minn. Stat. § 216B.1691 subd. 2d(a) and subd. 2d(b)(1), the latter of which requires the Commission to include standards and criteria that “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”. CMPAS is therefore alarmed by the Department’s own statement in this round that “economic impacts of the CFS will be studied in an electric utility’s IRP.” This statement suggests that the potential economic impact of CFS compliance on Minnesota’s small utilities hardly merits acknowledgment, let alone consideration.[footnoteRef:82] [citation omitted] [82:  CMPAS Reply Comments at 12-13.] 


CMPAS additionally raises concerns about the MISO transmission planning process, and any marginal costs that may be necessary to build out additional transmission.[footnoteRef:83] Xcel raises similar marginal transmission cost concerns.[footnoteRef:84] [83:  CMPAS Reply Comments at 6.]  [84:  Xcel Reply Comments at 9.] 






Most notably, Xcel and the Brattle Group submit analyses which claim that hourly compliance will increase ratepayer costs. The Brattle Group presents the following scenario analysis results for annual vs hourly matching:



[bookmark: _Toc195615313]Table 1: Brattle Group Summary of Hourly Matching Modeling Results
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Source: GRE Reply Comments – Appendix A – Table 4[footnoteRef:85] [85:  GRE Reply Comments – Appendix A at 35.] 









The Brattle Group presents additional literature sources about the cost of hourly matching, which all show increased costs associated with hourly matching:



[bookmark: _Toc195615330]Figure 3: Brattle Group Summary of Literature About Hourly Matching Costs
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Source: GRE Reply Comments – Appendix A – Figure 6[footnoteRef:86] [86:  Id., at 22.] 




Xcel presents its own analysis in EnCompass:

Until recently, the Company was collaborating with the GSA to develop a voluntary customer program for customers interested in securing one hundred percent carbon free energy on an hourly basis. As part of the analysis undertaken to develop a potential program, the Company considered the impact of serving the GSA load in our service territory on an hourly basis. To conduct this analysis, the Company used the Encompass model and assumptions from our IRP to evaluate the impact of serving the GSA load in our service territory with carbon-free energy on an hourly basis.

Based on a similar approach used for the GSA analysis, to evaluate the Department’s proposal we conducted an analysis of the impacts of an hourly matching requirement by modeling a scenario in Encompass that requires all of our Minnesota load to be served by carbon-free energy on an hourly basis by 2040. We enforced this constraint consistent with the legislation by requiring an interim requirement of 80 percent carbon-free by 2030 and 90 percent carbon-free by 2035. We allowed the Encompass model to optimize resource additions, including solar, wind, and storage to meet these constraints. Consistent with the analysis conducted in collaboration with the GSA, a 100 percent carbon-free energy requirement results in significantly increased costs and an overbuild of resources. In order to meet the 2040 goal, our analysis shows that we would need to add an incremental 17,700 MWs of battery storage and over 4,000 MW of incremental solar resources, both which would require significant acreage, above the amount included in our recently approved IRP. As a result, in 2040 the revenue requirement associated with this overbuild of resources would be over 60 percent higher than the costs included in our IRP without providing additional energy or capacity benefits for our customers. These resources would go beyond our actual system needs and transmission and infrastructure costs would be in addition to this. Such a requirement would have significant impacts on customer rates. More analysis of the potential rate impacts of an hourly requirement should be undertaken to fully understand the impact to customers before implementation of an hourly matching compliance methodology.

The implementation of hourly matching, given the lack of any hourly REC and/or AEC trading markets, would force the deployment of existing storage technology at a high price, rather than waiting for cost-effective alternate storage and clean firm generation options that are not broadly available or cost-effective today. We would already be including additional clean firm resources and storage at a greater scale in our resource plans if they were cost-effective. These additional overbuilt storage costs would increase rates borne by our customers.[footnoteRef:87] [87:  Xcel Reply Comments at 9-10.] 


First, the Department addresses the Aligned Utilities concerns about competition. The CSG provides an excellent description of why hourly EAC markets will generally not be necessary for most hourly matching:

It is also important to explicitly note that 24/7 hourly REC matching does not necessarily equate to a utility having to literally procure a new batch of RECs every hour, on the hour, of every day of every year. In other words, it is unlikely a utility would be procuring 100% of its hourly RECs in real-time on a currently non-existent 24/7 REC spot market. Rather, the utility would likely continue to engage either bilaterally with generators, through third-party over-the-counter (“OTC”) REC brokerages, or to a lesser extent via marketer-to-marketer transactions on existing exchanges, in order to secure forward contracts for RECs at certain hours. A forward contract for hourly RECs would not only reduce administrative strain for utility buyers but the approach should also de-risk hourly REC procurement by stabilizing against price volatility. Generally speaking, forward contracts would likely buttress Minnesota ratepayers from price spikes in a wholly new hourly REC market. These forward contracts, to the Department’s prior point, would still need to be premised on accurate hourly load projections, which could be determined by assessing AMI data and other analytical toolsets as part of the IRP process, as per the recommendation of the Department. That said, mis-projections or other compliance shortfalls in forward contract procurement would necessitate spot purchases for the difference—those spot purchases would still be likely procured bilaterally or through an OTC broker for the near future, rather than on a novel, real-time hourly exchange.

As such, a brand-new centralized REC exchange for hourly trading is not necessary for CFS-compliant hourly trading to occur. However, hourly transactions do need to be premised on effective trading functionality on tracking systems such as M-RETS. Therefore, CSG respectfully disagrees with the Department’s statement: “The Department recognizes that while tracking mechanisms exist for hourly EACs, a market trading solution currently does not yet appear to exist.” Rather, it appears that the opposite is true. The key challenge is creating an effective hourly search function and an efficient re-batching process for hourly REC allocations within the tracking system itself.

This all said, CSG reiterates its support of the Department’s proposal for the hourly tracking of RECs. Furthermore, CSG does believe that the present logistical challenges facing hourly trading will be overcome and that hourly REC accounting will be widely available in the coming years.[footnoteRef:88] [citations omitted] [88:  CSG Reply Comments at 18-19.] 


The Princeton Hourly Matching Study demonstrates that a $300/MWh cost cap reduces the marginal cost of firm hourly matching from $20/MWh to $13/MWh, which results in 98.5% hourly matching and an emissions reduction of 16 million metric tons (MMT)/yr,[footnoteRef:89] which most closely resembles Xcel’s analysis to self-build generation. While these responses do not fully address the breadth of the Aligned Utilities’ concerns, particularly regarding competition from voluntary hourly EAC purchases, the responses provide a sufficient basis to alleviate the majority of the concerns addressed, and additional cost containment solutions are available. [89:  Id., at 6.] 




Second, the Department addresses the Brattle Group and GRE’s concerns with uneconomic dispatch. While the Department stated in its Initial Comments that non-merit order dispatch is possible in the MISO market, the Department did not state that this outcome is in any way expected by the Department. Instead, the Department stated:

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. 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.[footnoteRef:90] [citation omitted] [90:  Department Initial Comments at 6.] 


To be clear, the Department does not encourage or expect dispatch outside of the MISO merit order to meet hourly matching requirements. This nuance appears to be lost by the majority of commentors in this section, who erroneously infer that the Department’s recommendation for hourly matching is monolithic and that every effort must be made to ensure compliance with the hourly standard without consideration of tradeoffs. The Department’s comments highlight how the challenge of meeting hourly compliance is enhanced by the MISO merit order dispatch system.



Third, the Department addresses CMPAS’ concern that the administrative burden of hourly matching compliance is not considered by the Department, particularly for smaller utilities. The Department is aware of the administrative challenges faced by smaller utilities, and understands that compliance requirements will affect larger utilities much differently than the smallest Minnesota utilities. In order to address this potential inequity, the Commission may determine that it is appropriate to grant exemptions or extensions to hourly matching requirements for smaller utilities—and particularly those that do not meet the definition of a utility under Minn. Stat. § 216B.2422, subd. 1(b) or those that are not required to file an IRP under Minn. Stat. § 216B.2422, subd. 2b.



Fourth, the Department addresses CMPAS’ and Xcel’s concerns over increased transmission costs and planning needs compared to annual matching. These concerns are valid and warrant further consideration, but appear to ignore the inherent tradeoff between curtailment, energy storage, and increased transmission. Less transmission is needed if the utilization of transmission lines is increased by energy storage. With proper market incentives, energy storage purchases energy at lowest cost hours when curtailments are likely, and discharges at the highest cost hours when curtailment is less likely. The absence of energy storage fosters an environment where similar renewable resources in similar geographies are more likely to co-generate and induce curtailments when transmission resources are insufficient. There is an appropriate balancing that needs to take place to properly analyze the optimal utilization of energy storage and generation that factors in transmission planning. Transmission planning is primarily performed in MISO, however, Docket No. E999/CI-24-316 demonstrates that MISO processes can lead still to significant curtailments, while net benefits for ratepayers are unclear.[footnoteRef:91] There may be opportunities to engage further consider transmission and generation planning in existing processes. [91:  In the Matter of the Investigation into Transmission-Curtailment Matters, Drivers, and Potential Solutions to Limitations Resulting from the Nobles County Substation, Minnesota Department of Commerce, Supplemental Comments, December 3, 2024, Docket No. E999/CI-24-316, (eDockets) 202412-212623-02, at 6-37 (hereinafter “Department Supplemental Comments on SW Minnesota Curtailment Investigation”).] 




Fifth, the Department addresses the Brattle Group’s modeling results. While the Brattle Group describes some of its assumptions, the data provided is not sufficient to recreate the analysis presented. The Brattle Group cities several studies that show that hourly matching is more expensive than annual matching, and the Brattle Group’s analysis presented in the study shows a marginal cost increase of $259.60/MWh relative to the annual matching scenario, which is significantly higher than the three other median results presented in Figure 3. The Brattle Group chooses an interesting baseline LMP for its cost analysis of renewable resources. The Brattle Group states: “[w]e assume the same utility procures generation from a portfolio of wind and solar photovoltaic (PV) power plants located in southwest MN (see Figure 8 above).”[footnoteRef:92] Figure 8 shows the location to be the NSP.FENTON.WND node in 2024.[footnoteRef:93] In Docket No. No. E999/CI-24-316 NSP.FENTON.WND was identified as the epicenter of curtailment in Minnesota with short term 2024 transmission construction congestion exacerbating curtailments in an already congested area.[footnoteRef:94] Figure 4 shows how extreme curtailments were at the NSP.FENTON.WND node in 2024, which reached nearly 60% curtailment in the partial 2024 dataset submitted. [92:  GRE Reply Comments – Appendix A at 27-28.]  [93:  Id., at 28.]  [94:  Department Supplemental Comments on SW Minnesota Curtailment Investigation at 6-21.] 




[bookmark: _Toc195615331]Figure 4: Wind Generation Curtailment Reported by EDF Renewables[footnoteRef:95] [95:  2024 data is reported up to 10/10/2024.] 




Source: Data From EDF Renewables Initial Comments at 3.[footnoteRef:96] [96:  In the Matter of the Investigation into Transmission-Curtailment Matters, Drivers, and Potential Solutions to Limitations Resulting from the Nobles County Substation, Initial Comments, October 23, 2024, Docket No. E999/CI-24-316, (eDockets) 202410-211265-01, at 5.] 




Binding constraints[footnoteRef:97] in the FENOCH area, which contains Fenton, skyrocketed from 0.8% of five-minute increments in 2022 to 16.3% of five-minute increments in 2024.[footnoteRef:98] While the Brattle Group states that it is aware of congestion in Southwest Minnesota,[footnoteRef:99] the selected location and year are both extreme examples of potential renewable generation in Minnesota. The modeling bias presented undermines the legitimacy of the remainder of the analysis, particularly given that the full study analysis and methodology is not published. It is not surprising that the utilization of the worst-case LMPs in Minnesota would result in a significantly higher marginal cost of CFS compliance under any scenario presented, or compared to Brattle’s literature review. In addition, the base case, which assumes 100% market purchases and no CFS compliance, is completely unrealistic for the majority of load in Minnesota, which cannot source anywhere near 100% of its power from the MISO market without matching generation. This assumption therefore artificially inflates the reported marginal annual compliance cost that is over twice as high as the base case.[footnoteRef:100] A more realistic base case would be a new combined cycle gas plant, which Lazard’s 2024 Levelized Cost of Energy Analysis reports to cost between $45/MWh and $108/MWh, with a midpoint of $76.5/MWh,[footnoteRef:101] compared to $29.5/MWh for land based wind and $46.8/MWh for utility PV from the NREL Annual Technology Baseline used by the Brattle Group.[footnoteRef:102] The Department can critique additional modeling choices, but this initial analysis is sufficient to discount the value of the analysis presented by the Brattle Group. While the Department does not refute the general conclusions of the Brattle Group’s analysis, the results do not appear to have sufficient validity to serve as a valuable prediction of ratepayer costs. The analysis does however setup a more substantive and realistic discussion about Xcel’s modeling results, which is an example of cost modeling that could come before the Commission. [97:  These are constraints that MISO reports. Additional curtailments happen in the economic bidding process, which are induced by low LMPs.]  [98:  Data reported up to November 19, 2024. See Table 3. Department Supplemental Comments on SW Minnesota Curtailment Investigation at 18.]  [99:  GRE Reply Comments – Appendix A at 15.]  [100:  The base case reports a cost of $26.92 / MWh and the annual compliance case reports a cost of $60.49/MWh. See Table 1.]  [101:  Lazard. Lazard Levelized Cost of Energy +. (June 2024). At 9. Available at: https://www.lazard.com/media/xemfey0k/lazards-lcoeplus-june-2024-_vf.pdf ]  [102:  National Renewable Energy Laboratory. Annual Technology Baseline. U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy. (2024). Available at: https://atb.nrel.gov/electricity/2024/index ] 




Sixth, the Department addresses Xcel’s EnCompass modeling results. As a preliminary matter, the Department notes that Xcel submits processed EnCompass run data without submitting any supporting materials, which is highly unusual. The Department submitted three information requests to Xcel on April 1, 2025 and received Xcel’s response on April 11, just three business days before the comment submission deadline.[footnoteRef:103] The Department obtained Xcel’s EnCompass files, but does not have sufficient time to verify and test Xcel’s assumptions. The Department may provide a detailed discussion of Xcel’s modeling results in a late filed supplemental filing, or discuss its response at the forthcoming Agenda Meeting. Information Request 3 states: [103:  See Department Supplemental Comments - Appendix A.] 


On pages 9-10 of Xcel’s reply comments, Xcel describes the results of an hourly matching modeling process performed in EnCompass. Please provide a description of all EnCompass inputs that were modified from Xcel’s recently approved Settlement Agreement plan in Docket No. E002/RP-24-67 that are necessary to enforce the hourly matching constraints described in Xcel’s reply comments.

Response: 

The only modification made within the EnCompass model for this exercise from the Settlement Agreement EnCompass model run was the creation of a renewable portfolio standard (RPS) Program. Within EnCompass, an RPS Program is an allowance program that allows a user to set a constraint determining what percentage of system generation is provided by certain resources – in this case, zero carbon-emitting resources. The RPS Program was only applied to the Minnesota load within the NSP System. The input file for this modification, “Input_Step_RPS Program_rnwb_nuc.xlsx”, has been provided as part of the Attachment A files for the Department’s IR No. 1.[footnoteRef:104] [104:  See Department Supplemental Comments - Appendix A.] 


Based on the results submitted by Xcel, hourly matching will increase ratepayer costs by “60 percent higher than the costs included in our IRP without providing additional energy or capacity benefits for our customers.”[footnoteRef:105] Xcel’s model appears to be enforced at 100% compliance for all hours, which treats CFS compliance as stricter constraint than reliability. Reliability planning uses a standard, such as such as a one-in-ten year loss of load expectation (LOLE), which allows EnCompass to relax the constraint once the standard is met, if added capacity no longer provides a lowest cost option. Similar to reliability planning, the higher the reliability standard is set, the higher the system costs become to plan for an increasingly unlikely event, which is what Xcel refers to as an “overbuild of resources.” Figure 5 shows the capital cost vs. reliability tradeoff that is optimized in reliability planning: [105:  Xcel Reply Comments at 9-10.] 




[bookmark: _Toc195615332]Figure 5: Cost VS Reliability Tradeoff
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Source: Lawrence Berkeley National Laboratory[footnoteRef:106] [106:  JP Carvallo. The Value of Lost Load – Concepts, methods, and applications. Lawrence Berkely National Laboratory, (September 27, 2024). Available at: https://cdn.misoenergy.org/20240927%20ERSC%20WG%20Item%2003%20The%20Value%20of%20Lost%20Load649514.pdf ] 




Figure 5 shows that as the capital cost increases, shown in the very bottom bar, all other adverse reliability metrics above the bottom bar decrease. However, there is an optimal point at which reliability balances with system costs, which is shown above at a reserve margin of 11 percent. A similar relationship exists with hourly matching and the optimization of societal costs, which includes operating costs and emissions reductions. As a higher share of utility load is matched with additional, or different zero-carbon resource portfolios, carbon reduction is expected to increase. As the Department states in its Initial Comments, better matching of generation to load reduces market exposure, which is another benefit of hourly matching.[footnoteRef:107] The Department expects that there is a significant system overbuild in Xcel’s model, because a large number of resources are built to serve an energy need that may occur for a few hours per year or even less frequently, similar to how the most expensive capacity resources are not utilized except during emergency grid conditions. This example does not imply that overbuilt resources will not be utilized in the MISO market, but Xcel’s model clearly indicates that the cost of the additional resources will not be appropriately offset by MISO market structures, which likely includes significant curtailments.  [107:  Department Initial Comments at 10.] 




EnCompass optimizes for the lowest system operating costs under specified constraints, such as Xcel’s 100 percent hourly matching constraint. However, the social cost of carbon is added after the model has been optimized, unless carbon is included as a regulatory cost that affects the dispatch of resources. Regulatory costs of carbon are regularly included in IRPs, but an optimized EnCompass capacity expansion model that uses the regulatory cost of carbon in a production cost run will not yield an accurate social cost of carbon, because the regulatory cost is included in resource dispatch. Instead, a regulatory cost of carbon capacity expansion run needs to remove the regulatory cost of carbon in the production cost run to simulate real world dispatch conditions, because there is no regulatory cost of carbon in Minnesota utilities’ generation offer bids. Even when a regulatory cost of carbon is used in the manner described, EnCompass still does not optimize the social cost of carbon because the model optimizes for revenue requirements, which potentially leaves room for marginal improvements to find the optimal social cost. 



Hourly matching is a different way to approach the problem of the optimization of the social cost of carbon. Hourly matching attempts to reduce emissions by avoiding energy generation buildout needed to match load. Thus, fewer CFS-ineligible resources are required and thus built to match utility load, independent of reliability requirements. While this process can obviously lead to increased costs, as Xcel modeling shows, the hourly matching constraints can be relaxed such that a certain number of hours do not need to be served by utility-owned or operated infrastructure, which the Princeton Hourly Matching Study refers to as a “circuit breaker.” In addition to the circuit breaker, an EAC market can be simulated in EnCompass with a cost cap to provide EACs during unserved hours, unless the cost of EACs is above the cost cap. EAC markets ensure that utilities do not have to significantly overbuild their systems because EACs can be purchased instead. The Princeton Hourly Matching Study in fact assumes an EAC cost of $0 because of the natural evolution of renewable energy in MISO, which supplies so many excess EACs above state compliance requirements that the cost is effectively $0. This assumption demonstrates that in the future, the majority of hours in a year can be supplied with zero or low cost EACs to meet hourly compliance needs, which is why the study finds zero marginal cost of hourly matching in the Midwest region. Conversely, the study also finds zero marginal emissions reductions, because utilities can purchase excess EACs at low cost from existing facilities, which does not marginally decrease emissions or incentivize new generation. Therefore, emissions reductions beyond the natural MISO changing resource mix can only be anticipated when utilities plan their systems to not be fully reliant on unbundled EACs for compliance. Xcel’s modeling represents an extreme example, which is similar to the “In-State Only” policy scenario in the Princeton Hourly Matching Study. The Princeton “Midwest Region” represents the opposite end of the spectrum, where no additional buildout is necessary because of excess low cost EACs available within MISO. Somewhere between the modeling that Xcel presents and the Princeton “Midwest Region” policy scenario exists a socially optimal solution that balances capital and operating expenses with social costs, and there is reason to infer that hourly matching may yield socially optimal results that are not contemplated in existing IRP practice. For example, hourly matching can induce zero carbon buildout without the modification of dispatch costs, which may offer more market-realistic outcomes compared to the regulatory cost of carbon example described earlier.



The Department is also not convinced that an EAC cost of $0 is an appropriate planning assumption for Minnesota utilities. For example, the CEOs discuss the multi-state allocation and MISO export problems with CFS compliance, with their Recommendations 1A, 1B, 1D, and 1E.[footnoteRef:108] These recommendations seek to capture the “Midwest Region” excess EAC problem that dissuades utilities from buildings new generation because they can source free or low cost EACs from outside of their Minnesota ratepayer funded territory. Multi-state utilities like Xcel and OTP can simply move EACs from their non-Minnesota ratepayer funded assets in states with no renewable standards, and apply these EACs to meet the CFS, which makes these utilities appear Carbon-free on paper for doing nothing to change their generation, at least in regard to the EACs reallocated to Minnesota. The CEOs take aim at Xcel’s multi-state allocation formula presented in the utility’s most recent IRP,[footnoteRef:109] but this criticism reveals a more important concern. In the Department’s Initial Comments in Xcel’s most recent IRP, the Department stated: [108:  The Minnesota Center for Environmental Advocacy, the Sierra Club, and Fresh Energy, Initial Comments, January 29, 2025, (eDockets) 20251-214613-01 at 20, (hereinafter “CEOs Initial Comments”).]  [109:  Id., at 4-5.] 


As it is, Xcel’s proposed plan demonstrates compliance with the CFS solely by applying a Minnesota-specific allocator to the Company’s system-wide carbon-free generation; Xcel claims that a certain amount of carbon-free generation physically located in other states will be re-allocated to Minnesota. As a result, Xcel’s plan can include fossil fuel resources and still meet the CFS goals because Xcel is able to allocate enough carbon generation from other states that it equals or exceeds all of Minnesota’s retail load. It is unclear to the Department exactly how this allocator was calculated, but jurisdictional allocators are often based on a percentage of retail sales.

[…] 

The Department recommends that Xcel clarify in Reply Comments how it calculated its Minnesota-allocated Generation.[footnoteRef:110] [110:  In the Matter of Xcel Energy’s 2024-2040 Integrated Resource Plan, Minnesota Department of Commerce, Initial Comments, August 12, 2024, Docket No. E002/RP-24-67, (eDockets) 20248-209394-02, at 85. ] 


Xcel never replied to the Department’s request because the Settlement Agreement[footnoteRef:111] was reached before Xcel submitted its reply comments. There is little record development on the issue of jurisdictional allocation. While the topic of jurisdictional allocation can be resolved quickly, the issue of cost allocation is thornier. With its Recommendation 1, the CEOs argue that Minnesota ratepayers should have to pay for EACs from utility-owned non-Minnesota ratepayer funded assets to incentivize buildout of assets to serve Minnesota load.[footnoteRef:112] This exercise is inherently beneficial for ratepayers in other states, but highlights a potential free rider problem where EACs are not appropriately compensated. While the cost of EACs may indeed be zero in the future, the current value of EACs in MISO is far from zero.[footnoteRef:113],[footnoteRef:114] If hourly matching is to be considered in earnest, any model should include some level of EAC purchases at some cost. Again, IRPs do not model outside EAC purchases, and indeed if they do, a possible outcome of low to zero cost EACs could be new gas buildout accompanied by EAC purchases, which is not a desirable outcome with regard to the State’s energy goals. Currently, EnCompass will solve to meet any feasible compliance constraint, including the annual CFS compliance goals, by selecting new generation to meet the compliance goal. The Department does not think the existing annual standard needs to be relaxed with the potential introduction of EACs into EnCompass models, but should cost containment become problematic, increased reliance on EAC purchases is preferable to a delay of the CFS. However, the Department’s primary interest in EAC value and purchases within IRPs is to study how appropriate EAC price incentives can both lower costs compared to new generation buildout, as well as appropriately incentivize new market participation to serve currently low EAC generation hours. The Department is interested in studying hourly EAC costs within EnCompass to reduce the large compliance costs that Xcel presents in its Reply Comments. The Department is however aware that A) EnCompass may require upgrades to accommodate this request, which is possible, and B) that further study on EAC markets is necessary to develop costs that could be modeled within EnCompass. [111:  In the Matter of Xcel Energy’s 2024-2040 Upper Midwest Integrated Resource Plan, Northern States Power Company, dba Xcel Energy, Comments in Support of Settlement Agreement, October 25, 2024, Docket No. E002/RP-24-67, (eDockets) 202410-211354-03.]  [112:  CEOs Initial Comments at 20.]  [113:  Adam Wilson and Tony Lenoir. US renewable energy credit market size forecast to approach $40B by 2033. S&P Global. (February 13, 2024). Available at: https://www.spglobal.com/market-intelligence/en/news-insights/research/us-renewable-energy-credit-market-size-forecast-to-approach-40b-by-2033 ]  [114:  Amy Chiang. U.S. renewable energy market: Pricing trends and projections for PPAs. 3 Degrees. (February 10, 2023). Available at: https://3degreesinc.com/insights/us-renewable-energy-market-pricing-trends-and-projections/ ] 




Finally, hourly matching also necessitates a more thorough analysis of the stochastic nature of renewable energy generation. The deterministic modeling currently performed in IRPs can easily miss random weather events that are not captured in a fixed generation profile, even if the model is based on historical data. The increasing reliance on variable generation necessitated by the CFS warrants further examination as to whether stochastic modeling may be appropriate in some application in IRPs. EnCompass can perform Monte Carlo simulations to generate random draws of variable renewable generation to give a probabilistic assessment of generation, which would help utilities better plan for off years and would better inform hourly modeling.



B.1.2.5 	Final Hourly Matching Recommendations



The Department does not know the optimal strategy to generate the greatest societal cost savings, but the Department presents a comprehensive argument why the existing practice may not be socially optimal. Xcel,[footnoteRef:115] CMPAS,[footnoteRef:116] and Google[footnoteRef:117] each recommend to varying extents that more analysis of hourly matching is necessary prior to its implementation. The record demonstrates that additional analysis of hourly matching and related issues in IRPs is warranted for further analysis. CMPAS further states that any such analysis should not delay the implementation of the annual matching CFS requirement,[footnoteRef:118] and the Department agrees with CMPAS. The Department withdraws its recommendation for hourly matching as a compliance requirement. In addition, the Department withdraws the following recommendations: [115:  Xcel Reply Comments at 9.]  [116:  CMPAS Reply Comments at 13-14.]  [117:  Google LLC, Reply Comments, March 19, 2025, (eDockets) 20253-216589-01 at 2-3.]  [118:  CMPAS Reply Comments at 14.] 




B.1.2.2.1. The Department recommends the Commission order the following total retail electric sales matching requirements for electric utilities by the end of the year indicated:

· 2030: Annual matching of 80 percent for public utilities; 60 percent for other electric utilities

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

· 2040: Hourly matching of 90 percent for all electric utilities

· 2045: Hourly matching of 100 percent for all electric utilities.



B.1.2.4.1. The Department recommends 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 a new docket be opened in 2029, which shall determine the requirements necessary to facilitate the sales and purchases of hourly EACs.



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.



E.1. The Department recommends 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.



In addition, the Department modifies the following recommendation as follows:

· B.1.2.2.2. The Department recommends the Commission order a 2030 to 2034 CFS compliance true up period of three months after the conclusion of the reporting year.



The Department maintains its recommendation to require utilities to study hourly matching in IRPs:

B.1.2.3. The Department recommends 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.



In the wake of these withdrawals, there is a need for further analysis on a number of topics discussed previously. The Department concludes that a separate comment period is not sufficient in scope, nor collaborative enough to address the multitude of issues that could stimulate hourly matching, or which could improve emissions reductions within IRPs without hourly matching. A stakeholder workgroup is necessary to discuss, model, iterate, and develop conclusions about the role of hourly matching or other additions to IRPs and CFS compliance. The Department continues to assert that the Commission has the authority to order hourly matching compliance. Any recommendations that may result from the stakeholder workgroup will help to further justify or refute hourly matching in IRPs or in CFS compliance, however the Department expects the workgroup to develop best practices in hourly matching, but the workgroup will not relitigate the Department’s recommendation for hourly matching requirements in IRPs.



The Department recommends the Commission order the creation of a Commission-led stakeholder workgroup that is tasked with the analysis, development, testing, and recommendation of best practices for the optimization of societal costs as they pertain to:

A. Hourly matching for CFS compliance;

B. Methodologies to implement hourly matching scenario requirements in integrated resource plans;

C. The integration of transmission constraints in integrated resource plans;

D. The integration of energy attribute certificates and allocation thereof in integrated resource plans;

E. Stochastic modeling of variable renewable generation into integrated resource plans; and

F. The co-optimization of transmission and generation resources.



EAC Purchase Region



In its Initial Comments, the Department recommended:

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).[footnoteRef:119] [119:  Department Initial Comments at 14.] 


With an awareness that REC purchases from the Midwest region may not always be possible, the Department stated:

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.[footnoteRef:120] [120:  Department Initial Comments at 14.] 


MRES responds to the Department’s recommendation:

The Department’s proposal is contrary to both the plain language and intent of Minn. Stat. § 216B.1691. Minn. Stat. § 216B.1691, subd. 4(b) clearly states in lieu of generating or procuring energy directly to satisfy the CFS, a utility may utilize RECs allowed under a Commission-approved program. This provision expressly grants utilities the option to meet the CFS by utilizing renewable energy attributes that are separate and distinct from the energy. To treat RECs (or EACs) as only being counted for CFS compliance when the attributes are bundled with deliverable energy runs counter to how RES compliance has been determined for nearly two decades. The Legislature could have, but chose not to, create a requirement that the energy associated with a REC also be deliverable to the Midwest region of MISO. Instead, the Legislature’s decision to have the CFS subject to the same statutory provisions as the EETS with respect to RECs underscores the Legislature’s intent to not impose a requirement for deliverability into MISO. Finally, requiring deliverability directly contravenes the Legislature’s directive that the Commission “shall facilitate the trading of renewable energy credits between states.”

Further, requiring delivery of the energy associated with the RECs into the MISO Midwest footprint would unduly burden entities that have built renewable facilities outside MISO. MRES’ Pierre Solar Project and Brookings Solar Project (currently under construction) are both located in South Dakota within the Southwest Power Pool footprint. It is not financially feasible for MRES to purchase transmission service between SPP and MISO for these solar energy projects. MRES believes the RECs associated with the energy produced from these projects should count toward CFS compliance, just as they currently count toward compliance with the EETS. Otherwise, to impose a deliverability requirement not found in statute would be contrary to Minn. Stat. § 216B.1691, subd. 4 that allows one REC to be used to:… satisfy both the carbon-free energy standard obligation under subdivision 2g and either the renewable energy standard obligation under subdivision 2a or the solar energy standard obligation under subdivision 2f, if the credit meets the requirements of each subdivision.[footnoteRef:121] [citations omitted] [121:  MRES Reply Comments at 3-4.] 


Basin Electric makes a similar argument about generation in SPP with no transmission access, and additionally cites Minn. Stat. § 216B.1691, subd. 4(a) compliance concerns.[footnoteRef:122] Minn. Stat. § 216B.1691, subd. 4(a) states “[t]he 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.” CMPAS also cites the same concern about Minn. Stat. § 216B.1691, subd. 4(a) compliance.[footnoteRef:123] [122:  Basin Electric Reply Comments at 2-3.]  [123:  CMPAS Reply Comments at 9-10.] 




CMPAS explains that utilities will plan around meeting exemptions to the proposed standard, which will increase the complexity and administrative burden of compliance through the exemption process.[footnoteRef:124] CMPAS also presents Table 1 in its Reply Comments, which is shown in Table 2 below: [124:  Id., at 8.] 




[bookmark: _Toc195615314]Table 2: CMPAS’ Response to the Department’s Geographic Recommendation
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Source: CMPAS Reply Comments at 10.



Taken together, the reply comments from MRES, Basin Electric, and CMPAS provide a compelling narrative to reject the Department’s recommendation. While there are additional modifications that could be applied to address many of the issues raised by these parties, the Minn. Stat. § 216B.1691, subd. 4(a) compliance concern is the most compelling, even in spite of the Department’s proposed exemption process. Based on these comments, the Department withdraws its recommendation.



The geographic issue, however, is not resolved with the Department’s withdrawal of its recommendation. The CSG raises a conflicting concern, with regard to Minn. Stat. § 216B.1691, subd. 9(a).[footnoteRef:125] The statute requires that the Commission “take all reasonable actions within the commission's statutory authority to ensure this section is implemented in a manner that maximizes net benefits to all Minnesota citizens,” which includes jobs,[footnoteRef:126] and air emissions[footnoteRef:127] that are particularly Minnesota-specific. [125:  CSG Reply Comments at 15-16.]  [126:  Minn. Stat. § 216B.1691, subd. 9(a)(1),(2), and (4).]  [127:  Minn. Stat. § 216B.1691, subd. 9(a)(5).] 




CSG’s comment highlights that Minn. Stat. § 216B.1691, subd. 4 and Minn. Stat. § 216B.1691, subd. 9 are in conflict with one another because of the push for equal treatment of RECs and a geographic preference. The Department concludes that subdivision 4 must take precedence over subdivision 9, consistent with reply comments submitted by MRES, Basin Electric, and CMPAS, however subdivision 9 must still be addressed.



None of the three prior Commission orders in the present docket devote any discussion to subdivision 9 compliance. The Commission’s November 7, 2024 Order references subdivision 9 only once, and simply references the statute’s existence: “MRES noted that Minn. Stat. § 216B.1691, subd. 9, directs the Commission to take all reasonable actions within its authority to implement the statute to maximize net benefits.”[footnoteRef:128] While the Commission issued orders on reporting requirements under Minn. Stat. § 216B.1691, subd. 3(a)(5-7), which includes labor and environmental reporting,[footnoteRef:129] the Commission did not address Minn. Stat. § 216B.1691, subd. 9 compliance in its December 6, 2023 Order. This lack of discussion is contrasted by the significant concurrent revisions to subdivision 9 with the passage of H.F. 7 and the CFS. The language included in subdivision 9 does not strictly require a compliance component, but strongly suggests that local benefits should be considered. The absence of a compliance requirement puts into question how net benefits for Minnesota citizens can be maximized without explicit consideration somewhere. Finally, the Department finds that a formal compliance requirement is supported by Minn. Stat. § 216B.1691, subd. 2(b)(1), which requires the Commission to issue necessary orders to “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 Minnesota Legislature clearly articulated its concerns about undesirable economic impacts in subdivision 9, and thus the Department concludes that a Commission order on subdivision 9 is justified. [128:  Minnesota Public Utilities Commission, Order Initiating new Docket and Clarifying “Environmental Justice Area”, November 7, 2024, (eDockets) 202411-211701-01, at 8.]  [129:  See order points 8-10. Minnesota Public Utilities Commission, Order Clarifying Implementation of Changes to Minn. Stat. § 216b.1691 and Directing Additional Comment Period, December 6, 2023, (eDockets) 202312-201019-01.] 




The Department concludes that a geographic preference is the most appropriate mechanism to address the dissenting parties’ concerns, as well as to address subdivision 9. An EAC geographic preference was ordered in Docket No. G-008/M-23-215 in the Commission’s October 9, 2024 Order.[footnoteRef:130] The Commission required that CenterPoint Energy include a geographic preference in its Pilot C renewable natural gas (RNG) EAC competitive bidding process: [130:  In the Matter of CenterPoint Energy’s Natural Gas Innovation Plan, Minnesota Public Utilities Commission, Order Approving Natural Gas Innovation Plan With Modifications, October 9, 2024, (eDockets) 202410-210845-01, (hereinafter “October 9, 2024 Order”).] 


The Commission modifies Pilot C such that the express geographic preferences are as follows:

a. RNG interconnected with CenterPoint’s Minnesota distribution system;

b. RNG within Minnesota; and

c. RNG in neighboring regions.[footnoteRef:131] [131:  See Order Point 3 of the October 9, 2024 Order.] 


There are two relevant venues by which a geographic preference could apply. As referenced in the above order point, the procurement of physical energy assets or power purchase agreements (PPAs) in a competitive bidding process is the most appropriate venue to consider subdivision 9 compliance. There are additional circumstances whereby a noncompetitive procurement may take place, such as in an IRP or a negotiated bilaterial contract. The economic and environmental benefits considered under subdivision 9 are inherently derived from physical assets, however the economic contribution of EACs to physical asset cash flow is also relevant. While it is not appropriate to disallow utilities to procure assets or EACs from outside Minnesota, it is appropriate to require utilities to demonstrate how net benefits for Minnesota citizens are maximized for all procurements that involve bundled and unbundled EACs necessary to demonstrate Minn. Stat. § 216B.1691 compliance.



The Department recommends the Commission order all procurements of physical assets, PPAs, and any other contract that involves EACs necessary to meet Minn. Stat. § 216B.1691 compliance requirements be subject to the following geographic preference reporting requirements at the time the procurement decision is proposed:



A. Procurements Within Minnesota:

1. The number of EACs expected to be procured each year.

B. Procurements in Counties or Municipal Divisions Bordering Minnesota:

1. The number of EACs expected to be procured each year.

2. The state and county or municipal division and country of procurement.

C. Procurements in the MISO territory of Non-Border Counties of North Dakota, South Dakota, Iowa, Wisconsin, and Manitoba:

1. The number of EACs expected to be procured each year.

2. The state and county or municipal division and country of procurement.

3. Explanation of any technical, cost, or other constraints that preclude a procurement under A. or B.

4. Explanation of any local benefits including jobs, tax revenue, other economic factors, air quality, and environmental justice considerations that will not be received by Minnesota ratepayers.

D. Procurements in all Other Locations:

1. The number of EACs expected to be procured each year.

2. The state and county or province of procurement.

3. Discounted cash flow that demonstrates why a procurement under A., B., or C. is financially harmful to Minnesota ratepayers. 

4. Technical analysis of why there is insufficient transmission, siting, or unbundled EAC availability under A., B., or C.

5. Quantification of any local benefits including jobs, tax revenue, direct and indirect economic factors, air quality, and environmental justice considerations that will not be received by Minnesota ratepayers.



The logic behind the proposed recommendation is to increase the required due diligence to justify why Minnesota citizens should not directly receive benefits from CFS compliance. 



A., which involves procurements within Minnesota, provides the greatest benefits to Minnesota ratepayers because all of the benefits are accrued in Minnesota. There is no need to justify how benefits have been maximized for Minnesotans if the procurement is within Minnesota. 



B., which involves procurements in counties that border Minnesota, still provides substantial benefits to Minnesota ratepayers because employment and air quality benefits can still reasonably be expected to be received by Minnesota ratepayers. Although some jobs and tax revenues will be received by bordering states, there is not a need to justify why EAC generation in these locations is justified.



C., which involves procurements within the MISO territory of bordering states and Canada not included in B., requires a semi-formal justification process to explain why Minnesota ratepayers are less likely to realize the majority of benefits from CFS compliance. All generators under C. participate in the MISO market, and therefore influence wholesale electricity prices paid by Minnesota ratepayers. Similarly, employment and air quality may still be realized by Minnesota ratepayers, albeit at a diminished rate. Reporting under C. requires utilities to contemplate and explain why Minnesota ratepayers are better off siting generation further away from Minnesota. Jobs, tax revenue, economic benefits, air quality, and environmental justice considerations are significantly diminished, under C., so there should be justifiable economic or technical constraints that offset the loss of local benefits. The Department chooses the word “explanation” for C. to indicate that a discussion of unrealized benefits in Minnesota is necessary, such as bid price comparison, lost tax revenues, unrealized direct and indirect jobs, or expected MWh of generator displacement. However, the justification process expected is semi-formal, such that industry averages or other readily available materials can be used to explain why generation in C. is preferable or technically infeasible compared to A. and B. 



D., which involves procurements in all other locations, requires a formal justification process to explain why Minnesota ratepayers are likely to realize little to no benefits from CFS compliance. Some of the locations in D. are still within the MISO territory, and thus impact wholesale electric rates, and much of the generation in D. is not within MISO. It is not expected that any employment and air quality benefits will be realized in D, which is the key differentiating factor between C. and D. Reporting under D. requires utilities to formally quantify why Minnesota ratepayers should be expected to receive no local benefits. Under D., utilities are expected to perform the highest degree of due diligence. Formal discounted cash flows and a technical analysis are required to demonstrate why generation assets used for CFS compliance cannot be located in A., B., or C., or would otherwise be significantly less expensive such that local benefits cannot justify a higher price. This analysis also requires a formal quantification of employment, air quality, and environmental justice benefits that will not be realized from the procurement, which includes direct and indirect economic benefits. 



The Department understands that unbundled EAC procurements cannot supply all of the data required under C.3, C.4, D.3, D.4, and D.5 because of data availability constraints. However, EAC revenues flow to the geographic location of the generator and make up a fractional share of the generator revenue. Therefore, unbundled EAC contracts should report on the fractional share of local benefits to the extent that data is available to report.



[bookmark: _Toc195615377]What considerations should the Commission take into account regarding the double counting of Renewable Energy Credits (RECs) to meet multiple requirements?



The Department has no additional comments on this notice topic.



[bookmark: _Toc195615378]How should net market purchases be counted towards CFS compliance?



In Reply Comments, GRE,[footnoteRef:132] MRES,[footnoteRef:133] and Connexus[footnoteRef:134] raise an issue of statutory compliance with Minn. Stat. § 216B.1691, subd. 2d.(b)(ii). These commentors assert that EACs are incompatible with the plain language reading of the statute, which states:  [132:  GRE Reply Comments at 8.]  [133:  MRES Reply Comments at 4.]  [134:  Connexus Reply Comments at 2-3.] 


(2) require the commission to allow for partial compliance with subdivision 2g from: 

[…]

(ii) an 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.

Notably, the CSG[footnoteRef:135] and CRS[footnoteRef:136] discuss why RECs are necessary to prevent double counting at length, and were discussed in the Department’s Reply Comments.[footnoteRef:137] Despite these excellent justifications to use RECs, the commenting parties continue to assert that RECs cannot be required for net market purchase partial compliance. For this reason, it is helpful to use a real-world example to illustrate the request that the commenters make. On October 9th, 2024, the Commission approved CenterPoint Energy’s (CPE) Natural Gas Innovation Act (NGIA) Petition,[footnoteRef:138] which included $46,521,911 for the purchase of renewable natural gas (RNG) environmental attributes.[footnoteRef:139] Similar to RECs, the RNG environmental attributes represent the environmental claim, and are separated from the physical energy. CPE’s Petition estimated environmental attribute costs that ranged from $16-50/Dth, while the physical gas is expected to sell around $3/Dth.[footnoteRef:140] In CPE’s lowest attribute cost example, the environmental attributes comprise 84 percent of the total cost of the gas. The significantly higher cost of RNG is accepted by the RNG market because the environmental attributes allow the purchaser to claim an emissions reduction upon the retirement of the environmental attributes. Without the sale of environmental attributes, these RNG projects would stand no chance of being financed. [135:  Initial Comments in their entirety. Carbon Solutions Group, LLC, Initial Comments, January 29, 2025, (eDockets) 20251-214606-01.]  [136:  Initial Comments in their entirety. Center for Resource Solutions, Initial Comments, January 29, 2025, (eDockets) 20251-214651-01 at 8, (hereinafter “CRS Initial Comments”)]  [137:  Department Reply Comments at 18-20.]  [138:  October 9, 2024 Order.]  [139:  See Table 2 “RNG Produced from Ramsey & Washington County Organic Waste” and “Renewable Natural Gas RFP Purchase” in the revised portfolio. In the Matter of the Company’s First Natural Gas Innovation Act (“NGIA”) Innovation
Plan, CenterPoint Energy, Reply Comments, March 15, 2024, Docket No. G-008/M-23-215, (eDockets) 20243-204399-04, at 32.]  [140:  For example, CenterPoint Energy’s Natural Gas Innovation Act (NGIA) petition anticipated environmental attribute prices of $16 – 50 / Dth, as compared to conventional natural gas prices that typically average around $3 / MMBtu (Source: US Energy Information Administration – Henry Hub Natural Gas Spot Price). See Table 9. In the Matter of A Petition by CenterPoint Energy for Approval of its First Natural Gas Innovation Plan, Minnesota Department of Commerce, Initial Comments, January 17, 2024, Docket No. G008/M-23-215,(eDockets) 20241-202261-02.] 




If the dissenting parties’ request is granted, then it would be appropriate to question the need for ratepayers to pay $46,521,911 in marginal costs when CPE could buy the physical gas at $3/Dth and still claim the emissions reduction. The same logic extends to REC purchases. If utilities do not have to pay to claim the environmental benefits, then the value of the environmental attributes would be diminished. This diminished value damages the financial viability of any project that relies on environmental attributes for its financing, regardless of whether the environmental attribute is for RNG or carbon-free power. 



The above example illustrates a key oversight of the commenters’ request for what the CSG refers to as “double claiming.”[footnoteRef:141] Minn. Stat. § 216B.1691, subd. 1(b) defines “Carbon-free” as “a technology that generates electricity without emitting carbon dioxide.” The ownership and retirement of a REC allows a utility to claim the environmental attributes associated with the electricity purchase. Without the right to claim the environmental attributes, a utility cannot meet the statutory definition of Carbon-free electricity through net market purchases alone. Instead, the power is what the CSG refers to as “null power.” The entire compliance structure of Minn. Stat. § 216B.1691 relies on the core principle that an eligible energy technology or carbon-free generator is only substantiated through the ownership and retirement of EACs. There is no reason to deviate from this practice. The commenters’ interpretation of statute would therefore lead to an absurd result. [141:  CSG Reply Comments at 4-6.] 




Finally, if the Commission is not persuaded by these arguments, there is one additional statutory conflict with the utility’s request for double claiming. In order to implement both the EETS/CFS, and net market purchase double claiming, the statute would require two separate definitions of “Carbon-free” electricity. The existing definition of “Carbon-free” explicitly refers to the environmental attributes of electricity by its reference to carbon dioxide. Carbon dioxide is not sold in MISO wholesale power markets, which is why the statutory definition of “Carbon-free” explicitly refers to attributes and not physical electricity in isolation. Therefore, attributes must be either retained by the generating party or sold separately from the cost of electricity. The implementation of double claiming requires a separate definition of “Carbon-free,” that may mirror the definition of “eligible energy technology,” which does not rely on environmental attributes to define statutory eligibility. The alternative definition would bypass the ownership of EACs to substantiate CFS compliance and would allow for double claiming based on physical electricity generation, such as a MISO subregional mix, rather than the environmental attributes of electricity. Even if a second definition of “Carbon-free” is adopted, the Commission currently substantiates the EETS and its statutory definition through EACs. Further, if physical electricity generation is required for CFS compliance under a singular alternate definition of “Carbon-free,” then effectively unbundled RECs cannot be used for Minn. Stat. § 216B.1691 compliance, which violates Minn. Stat. § 216B.1691, subd. 4. Because the Commission cannot adopt two separate definitions of the same statute, double claiming is not statutorily permissible.



There is one statutorily compliant possibility to derive some carbon-free electricity from net market purchases without REC purchases and retirements. In its Initial Comments, CRS provides an explanation of how residual mix accounting works.[footnoteRef:142] CRS states: [142:  CRS Initial Comments at 8-11.] 


A residual mix represents generation and emissions that remain after specified power purchases have been allocated. Residual mix calculations verified through retirement of RECs, therefore, creates an indelible record tracking the attributes of carbon-free electricity from generation to consumption and ensuring those attributes are claimed exclusively by a single owner.[footnoteRef:143] [citation omitted] [143:  Id., at 9.] 


This system would allow utilities to claim carbon-free power only after all other claims have been subtracted from the power mix, which may result in no unclaimed EACs, or so few residual EACs that the carbon-free percentage of the power mix would essentially be meaningless for CFS compliance. Because residual mix accounting relies on EAC retirements, it would be prudent for the Commission to adopt the Department’s recommendation to rescind the four-year shelf life of EACs to expedite the residual mix accounting process.



It is important to understand that if the Commission adopts residual mix accounting, there would be a need to hire a contractor that can perform the annual residual accounting after the compliance year, which would require substantial involvement from all Minnesota utilities to report to the contractor which RECs are owned and retired in the reporting year. This process may take several months to complete, and utilities may still need to purchase additional EACs after the residual accounting for the reporting year is complete, particularly because both net market purchases and the residual mix are unknown in the compliance year. The purchase of EACs after the determination of the residual mix may also require several months to complete. It is possible that residual mix accounting could delay CFS compliance determinations by an entire year to allow all parties to claim any residual EACs and then retire and then report necessary EACs to fully meet CFS compliance requirements.



The administrative burden of the proposed process does not appear to be worth the potential revelation that there may be no residual RECs available to claim at all. Therefore, the easiest compliance pathway is to adopt the Department’s recommendation:

The Department recommends 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 first three months of 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.



[bookmark: _Toc195615379]Are there other issues or concerns related to this matter?



The Department has no additional comments on this notice topic.




[bookmark: _Toc195615380]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 from the Department’s Initial Comments.



[bookmark: _Toc188885753][bookmark: _Toc188957977][bookmark: _Toc195615381]When and how should utilities report preparedness for meeting upcoming CFS requirements?



· A.1. The Department recommends 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.



[bookmark: _Toc188885754][bookmark: _Toc188957978][bookmark: _Toc195615382]By which criteria and standards should the Commission measure an electric utility’s compliance with the CFS?



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



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



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



B.1.2.1.2. The Department recommends that the Commission modify 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,” and replace the language with “All renewable energy credits generated from such facilities will be eligible for use in the year of generation and for one year following the year of generation.” These orders will be modified effective January 1, 2030.

· B.1.2.2.1. The Department recommends the Commission order the creation of a Commission-led stakeholder workgroup that is tasked with the analysis, development, testing, and recommendation of best practices for the optimization of societal costs as they pertain to:

A. Hourly matching for CFS compliance;

B. Methodologies to implement hourly matching scenario requirements in integrated resource plans;

C. The integration of transmission constraints in integrated resource plans;

D. The integration of energy attribute certificates and allocation thereof in integrated resource plans;

E. Stochastic modeling of variable renewable generation into integrated resource plans; and

F. The co-optimization of transmission and generation resources.



· B.1.2.2.2 The Department recommends the Commission order a CFS compliance true up period of three months after the conclusion of the reporting year.



B.1.2.3. The Department recommends 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.1.3. The Department recommends the Commission order:

A. EACs be issued equivalent to metered generation on a per MWh basis;

B. A single REC be issued for all generation that may be retired to demonstrate both EETS and CFS compliance;

C. A carbon-free allocator, which defines the percentage of CFS eligible generation, must be used for any generation facility that is partially CFS compliant;

D. For all generation made in a CFS partial compliant facility that is also eligible for the EETS, metered generation in A. shall be:

· Multiplied by C. to determine the whole number of RECs to issue that are fully eligible for both the EETS and CFS;

· Multiplied by one minus C. to determine the whole number of RECs to issue that are only eligible for the EETS;

E. For all generation made in a CFS partial compliant facility that is not eligible for the EETS, metered generation in A. shall be multiplied by C. to determine the whole number of AECs to issue that are only eligible for the CFS; and

F. The methodology to determine the carbon-free allocation shall be decided in Docket No. E-999/CI-24-352.



· 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.



· B.7. The Department recommends the Commission order CFS and RES compliance measurement to factor in line losses to determine compliance with each standard.



[bookmark: _Toc188885755][bookmark: _Toc188957979][bookmark: _Toc195615383]WHAT CONSIDERATIONS SHOULD THE COMMISSION TAKE INTO ACCOUNT REGARDING THE DOUBLE COUNTING OF RENEWABLE ENERGY CREDITS (RECS) TO MEET MULTIPLE REQUIREMENTS?



· None.



[bookmark: _Toc188885756][bookmark: _Toc188957980][bookmark: _Toc195615384]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 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 first three months of 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.



[bookmark: _Toc188885757][bookmark: _Toc188957981][bookmark: _Toc195615385]ARE THERE OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER?



E.1. The Department recommends 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
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