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Before the Minnesota Public Utilities Commission 

PUBLIC Reply Comments of the Minnesota Department of Commerce 
 

Docket No. E-999/CI-24-352 
 
 
I. INTRODUCTION  

The passage of H.F. 7 created the Carbon-free Standard (CFS) in Minnesota, but left implementation of 
the law to the Minnesota Public Utilities Commission (Commission). The current proceeding addresses 
the most technically demanding concepts of the law, including a partial carbon-free compliance 
determination, as required by Minn. Stat. § 216B.1691 subd. 2d(b).  
 
The current proceeding focuses on which resources qualify for CFS compliance and whether they 
qualify as carbon-free. The determination of carbon-free eligibility is highly dependent upon the 
modeling choices made within a fuel lifecycle analysis (LCA) study, and the basis of comparison to a 
counterfactual base case (business-as-usual scenario). Due to the complex nature of energy systems, it 
may not be clear whether a resource actually lowers emissions compared to the base case. This 
ambiguity necessitates a rigorous analysis process to determine emissions that result from different 
energy generation technologies.  
 
Ongoing record development in Docket No. E-999/CI-23-1511 necessitates that the Minnesota 
Department of Commerce (Department) re-evaluate positions taken in the current proceeding. These 
reply comments address necessary recommendation modifications to adapt to the Commission’s 
decisions and statutory requirements. 
 
The Department submits these reply comments without the Minnesota Pollution Control Agency 
(MPCA). 
 
II. PROCEDURAL BACKGROUND  

The Department outlines the following procedural background that is relevant to the current 
proceeding. 
 

October 31, 2024 The Commission posted its Round 3 Notice of Comment Period in Docket No. E-
999/CI-23-151.2  
 

 

1 The Commission’s second order in Docket No. E-999/CI-23-151 from the July 17, 2025 meeting is forthcoming, and informs 
the Department’s Reply Comments. 
2 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, Notice of Comment Period, October 31, 2024, Docket No. E-999/CI-
23-151, (eDockets) 202410-211486-01. 

https://www.edockets.state.mn.us/documents/%7bC040E392-0000-CC1C-8631-CA940743834E%7d/download?contentSequence=0&rowIndex=11
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November 7, 2024 The Commission issues its November 7, 2024 Order in Docket No. E-999/CI-23-
151 Initiating New Docket and Clarifying “Environmental Justice Area.” The 
docket creates the current proceeding.3 
 

The notice outlines competing discussion topics with the Commission’s October 
31, 2024 Notice of Comment Period in Docket No. E-999/CI-23-151 with regard 
to net market purchases and additionally bifurcates discussion around the 
criteria and standards for the measurement of CFS compliance as they relate to 
full and partial CFS compliance. 
 

January 22, 2025 The Commission posted its Notice of Comment Period (Notice) in the current 
proceeding.4  
 

January 29, 2025 The Department submits its Round 3 Initial Comments in Docket No. E-999/CI-
23-151 and makes several recommendations to discuss certain topics in the 
current proceeding.5  
 

March 19, 2025 The MPCA6 and the Department7 submitted their Round 3 Reply Comments in 
Docket No. E-999/CI-23-151. The MPCA supported the Department’s 
interpretation of resource eligibility presented in Table 1 of the Department’s 
CFS Round 3 Initial Comments,8 and the Department submitted a 
recommendation for the quantification of partial CFS compliance. 
 

June 5, 2025 The MPCA and the Department submitted their Initial Joint Comments in the 
current docket.9 

 

  

 

3 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, Order Initiating a new Docket and Clarifying “Environmental Justice 
Area,” November 7, 2024, Docket No. E-999/CI-23-151, (eDockets) 202411-211701-02. 
4 Notice of Comment Period, January 22, 2025, (eDockets) 20251-214218-01. 
5 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, Minnesota Department of Commerce, Initial Comments, January 29, 
2025, Docket No. E-999/CI-23-151, (eDockets) 20251-214567-01, (hereinafter “Department CFS Round 3 Initial Comments”). 
6 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, Minnesota Pollution Control Agency, Reply Comments, March 19, 2025, 
Docket No. E-999/CI-23-151, (eDockets) 20253-216591-01. 
7 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, Minnesota Department of Commerce, Reply Comments, March 19, 
2025, Docket No. E-999/CI-23-151, (eDockets) 20253-216562-01, (hereinafter “Department CFS Round 3 Reply Comments”). 
8 See Section III for a recreation of Table 1. 
9 Minnesota Pollution Control Agency and Minnesota Department of Commerce, Initial Comments, June 5, 2025, (eDockets) 
20256-219638-01, (hereinafter “Initial Joint Comments”). 

https://www.edockets.state.mn.us/documents/%7b80E20793-0000-C23E-AEA4-9A9FE73C5189%7d/download?contentSequence=0&rowIndex=14
https://www.edockets.state.mn.us/documents/%7b80B88E94-0000-C018-A0AC-F04DA86800D0%7d/download?contentSequence=0&rowIndex=13
https://www.edockets.state.mn.us/documents/%7bB0CFB294-0000-C61B-B5E3-10BB70D96BFA%7d/download?contentSequence=0&rowIndex=5
https://www.edockets.state.mn.us/documents/%7bC076AF95-0000-C637-BDA2-9C9858AD905C%7d/download?contentSequence=0&rowIndex=1
https://www.edockets.state.mn.us/documents/%7b20ECAE95-0000-C31E-A2A5-E592718DE847%7d/download?contentSequence=0&rowIndex=3
https://www.edockets.state.mn.us/documents/%7b90F04197-0000-CD16-B8FD-83DCFB4200A0%7d/download?contentSequence=0&rowIndex=30
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Topic(s) open for comment:  

• Definitions of the sources of and requirements for a life-cycle analysis when interpreting the 
statutory definition of “carbon free” for combusted fuel generation resources without carbon 
capture that are considered carbon free or receiving partial credit consistent with the 
November 7, 2024 Order. 

• Definitions of the sources of and requirements for a fuel to qualify as sustainable and waste 
biomass. 

• The Partnership on Waste and Energy’s recommendations regarding the scope of the instant 
docket. 

• Development of an accounting methodology to consider energy withdrawn from short-, 
medium-, and long-duration storage assets. 

• Calculating partial compliance based on the net annual generation defined as “carbon-free.” 
• Calculating partial compliance for fossil fuel generation with carbon capture and 

sequestration/storage (CCS) by estimating the total direct carbon dioxide emissions per 
megawatt-hour (MWh) reduced by the CCS, and applying that percentage to the output of the 
generation resource employing CCS to determine its carbon-free generation. 

• Calculating partial compliance for hydrogen co-firing generation by estimating the direct and 
indirect emissions of the generation resource per MWh with hydrogen cofiring, compared to 
the carbon dioxide per MWh that would be emitted if the generator burned only natural gas. 

• Whether biomass, renewable natural gas, and solid waste should be eligible as fully or partially 
carbon-free generation resources based on a fuel life-cycle analysis. 

• Calculating partial compliance by generators burning waste materials based on a fuel 
cumulative life-cycle basis considering greenhouse gas benefits relative to alternative waste 
management methods. 

• The definition and calculation of net market purchases. 

III. RELATION TO DOCKET NO. E-999/CI-23-151 

On July 17, 2025, the Commission made a motion for Round 3 comments Docket No. E-999/CI-23-151. 
Among the decision options selected, the Commission selected two decision options that are 
consequential for the current proceeding: 

5. All matters concerning partially compliant facilities will be discussed in 
the Life-Cycle Analysis Docket, Docket No. E-999/CI-24-352. 

Partridge NEW 7A: To calculate the percentage of annual net market 
purchases that are carbon-free under Minn. Stat. § 216B.1691, subd. 
2d(b)(2)(ii), each electric utility shall use the average annual fuel mix 
associated with the MISO North, Zones 1-7, or the applicable regional fuel 
mix, after removing from the calculation the carbon-free electricity 
generated directly by the utility or procured by the utility through power 
purchase agreements in that year. The utility shall use this calculation to 
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show partial compliance with the CFS and is not required to retire 
RECs/AECs for this purpose.10 

IV. DEPARTMENT ANALYSIS  

This section reviews how the Commission’s decision in Docket No. E-999/CI-23-151 affects the 
Department’s recommendations made in Initial Joint Comments and discusses compliance options to 
ensure compliance with Minn. Stat. §216B.1691 and the Commission’s decision options. The 
Department re-examined its positions in Initial Joint Comments to align with the Commission’s 
decision, which led to several modifications of the Department’s positions. The Agency Analysis section 
is divided into two sections. The first section discusses recommendations regarding net market 
purchase partial compliance under Minn. Stat. § 216B.1691 subd. 2d(b)(ii). The second section discuses 
recommendations regarding partial emission compliance under Minn. Stat. § 216B.1691 subd. 2d(b)(i). 
 

A. NET MARKET PURCHASE PARTIAL COMPLIANCE 

A.1. REC Equality Requirements 
 
The Department’s recommendation in Initial Joint Comments was to retire EACs to substantiate Minn. 
Stat. § 216B.1691 subd. 2d(b)(ii) compliance,11 however the Commission’s decision in Docket No. E-
999/CI-23-151 specifically directs utilities to calculate Minn. Stat. § 216B.1691 subd. 2d(b)(ii) without 
energy attribute certificate (EAC)12 retirements. The Department’s recommendation in Initial Joint 
Comments is no longer viable due to both inconsistency with the Commission’s order and with and 
Minn. Stat. § 216B.1691 subd. 4. Minn. Stat. § 216B.1691 subd. 4 states:  

Renewable energy credits. 
(a) To facilitate compliance with this section, the commission, by rule or 
order, shall establish by January 1, 2008, a program for tradable renewable 
energy credits for electricity generated by eligible energy technology. The 
credits must represent energy produced by an eligible energy technology, 
as defined in subdivision 1. Each kilowatt-hour of renewable energy credits 
must be treated the same as a kilowatt-hour of eligible energy technology 
generated or procured by an electric utility if it is produced by an eligible 
energy technology. The program must permit a credit to be used only 
once, except that a credit may 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 

 

10  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, Compiled Decision Options, July 16, 2025, Docket No. E-999/CI-23-
151, (eDockets) 20257-221044-01 at 2-3.  
11 Initial Joint Comments at 7. 
12 Also called renewable energy certificates/credits (RECs) in the context of renewable electricity generation. 

https://www.edockets.state.mn.us/documents/%7b301A1498-0000-CD12-89B5-A2F47A45C4C2%7d/download?contentSequence=0&rowIndex=3
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requirements of each subdivision. The program must treat all eligible 
energy technology equally and shall not give more or less credit to energy 
based on the state where the energy was generated or the technology with 
which the energy was generated. The commission must determine the 
period in which the credits may be used for purposes of the program. 

(b) In lieu of generating or procuring energy directly to satisfy a standard 
obligation under subdivision 2a, 2f, or 2g, an electric utility may utilize 
renewable energy credits allowed under the program to satisfy the 
standard. 

(c) The commission shall facilitate the trading of renewable energy credits 
between states. 

(d) The commission shall require all electric utilities to participate in a 
commission-approved credit-tracking system or systems. Once a credit-
tracking system is in operation, the commission shall issue an order 
establishing protocols for trading credits. 

Subdivision 4 ensures that all EACs are treated equally, regardless of where or how the electricity 
generation occurs. These equality requirements ensure that EACs are tradeable with entities in other 
states, because the credits provide the same compliance value regardless of the generation technology 
its geographic origin.  
 
In re-examining the Department’s position, the Department no longer recommends EACs to 
substantiate net market purchase compliance. Instead, the Department recommends an alternative 
compliance system that does not rely on EACs, which is outlined in the next section. To illustrate the 
need for the Department’s change in position, consider the following example: A of a 10,000 MWh 
Minnesota load in 2040 with Minnesota generation as the regional fuel mix. Assume there are ten 
Minnesota utilities, each with 1,000 MWh of load, and all utilities except one generate 1,000 MWh of 
carbon-free electricity in Minnesota and meet their CFS obligation. If the last utility were able to 
purchase 100 percent of its electricity from market purchases, it could receive 1,000 MWh of 
compliance credit to claim that all of its electricity is carbon-free. In this example, 9,000 EACs have a 
compliance value of 10,000 MWh, which is 1.11 MWh per EAC. The same logic applies to smaller 
percentages of net market purchases. Consider a second example where the ten utilities each generate 
900 MWh of CFS eligible generation and purchase 100 MWh from net market purchase imports 
outside of Minnesota, which is a 100 percent carbon-free fuel mix. Now, each utility can receive 100 
MWh for double counted generation and achieve 100 percent CFS compliance. In this example, 9,000 
EACs again have a value of 1.11 MWh per EAC. In reality, utilities will continue to dispatch CFS-
ineligible resources, and the Minnesota mix would not be 100 percent carbon-free, particularly when 
line losses are factored into the total generation mix.  Therefore, utilities would have to make up the 
shortfall in generation by purchasing EACs from outside of the Minnesota regional mix.  When a utility 
purchases 1 EAC from outside of the Minnesota regional mix, the EAC only provides 1 MWh for CFS 
compliance. In contrast, the EAC generated within Minnesota is counted twice. The first time is when 
generation occurs, which generates the EAC, and the second time is when net market purchases count 
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the same EAC again. Because EACs within the regional mix are double counted, and EACs generated 
outside of the regional mix are not double counted, net market purchase compliance with EACs 
violates subdivision 4. 
  
The requirement to double count electricity generation for net market purchases does not preclude 
compliance for net market purchases, as required by Minn. Stat. § 216B.1691 subd. 2d(b)(ii), but rather 
precludes the use of EACs for this compliance mechanism. Minn. Stat. § 216B.1691 subd. 4 applies only 
to EACs, and therefore alternative compliance mechanisms that do not use EACs can be used to 
substantiate CFS compliance. 
 

A.2. Carbon-free Resources in the Net Market Purchase Fuel Mix 
 
Minn. Stat. § 216B.1691 subd. 2d(b)(ii) requires that the Commission decide on a methodology to 
determine “the percentage of annual net purchases that is carbon-free.” The Department notes that 
the rules governing REC equality under Minn. Stat. § 216B.1691 subd. 4 do not apply, because the 
compliance mechanism necessary for net market purchases cannot use EACs. Therefore, the 
Commission may allow for the issuance for EACs for certain resources for generation compliance, and 
disallow compliance credit for the same resources for net market purchase compliance. This feature is 
necessary if the Commission desires to grant carbon-free status based on the results of a fuel LCA, 
because fuel LCA studies will likely be impossible to conduct outside the owned and contracted assets 
of Minnesota utilities. Due to data accessibility constraints, the Department outlines a simplified list of 
eligible resources that can be easily calculated by any party with publicly available data. 
 
The Department recommends the Commission adopt the following list of resources to be eligible as 
carbon-free for net market purchase compliance: 
 

• Wind 
• Solar 
• Hydropower (with a nameplate capacity of 100 MW or greater, 

if built before February 8, 2023) 
• Geothermal 
• Nuclear 

 
A.3. Net Market Purchase Fuel Mix 

 
Minn. Stat. § 216B.1691 subd. 2d(b)(ii) requires that the Commission decide the “the regional 
transmission organization's systemwide annual fuel mix or an applicable subregional fuel mix.” 
Previously, the Department did not take a position on the resource mix because the Department 
advocated for the use of EACs to substantiate net market purchase compliance.13 However, given the 
Commission’s decision on July 17, 2025, the Department supports a different approach to meet the 
CFS compliance. The new approach considers the fuel mix within the whole Midcontinent Independent 
System Operator (MISO) territory and resolves concerns around use of EACs. The majority of states 

 

13 Initial Joint Comments at 7. 



Docket No. E-999/CI-24-352 PUBLIC DOCUMENT 
Analysts assigned: Ari Zwick 
 
 
 

 
7 

within MISO are not bound by 100 percent carbon-free requirements, and therefore have a smaller 
current and future share of renewable generation in their fuel mixes. Table 1 demonstrates how the 
choice of fuel mix affects the compliance value of net market purchases. MISO North has an estimated 
57.4% of generation in 2024 that is expected to be carbon-free, whereas the whole MISO territory only 
has 33.7% carbon-free generation in 2024. If MISO North is selected instead of the whole MISO 
territory, net market purchase compliance will be 70.3% higher for 2024. 
 

Table 1: MISO 2024 Estimated Carbon-free Resource Mix14 

MISO Region 

Carbon-free 
Generation 
(MWh) 

Total 
Generation 
(MWh) 

% 
Carbon-
free 

North 88,553,595 154,390,278 57.4% 
Central 78,470,625 292,735,230 26.8% 
South 48,007,267 190,876,680 25.2% 
All Regions 215,031,487 638,002,188 33.7% 

Source: MISO Market Reports15 
 

Great River Energy (GRE)’s generation mix illustrates how this concept works in practice. GRE’s System 
Forecast Summary expects retail sales of 11,380,511 MWh in 2035, when its CFS compliance 
requirement is 90 percent.16,17 Without market purchases, GRE’s carbon-free percentage is [TRADE 
SECRET INFORMATION HAS BEEN EXCISED] percent in 2035. Per decision Option Partridge New 7A, 
the grid mix with GRE’s generation mix removed from MISO North and the whole MISO territory is 
[TRADE SECRET INFORMATION HAS BEEN EXCISED] percent and [TRADE SECRET INFORMATION HAS 
BEEN EXCISED] percent, respectively. If MISO North is used for net market purchase compliance, then 
GRE could claim [TRADE SECRET INFORMATION HAS BEEN EXCISED] MWh for compliance based on 
the 2024 grid mix, and would raise its compliance to [TRADE SECRET INFORMATION HAS BEEN 
EXCISED] percent. If the whole MISO grid mix is used, GRE could claim [TRADE SECRET INFORMATION 
HAS BEEN EXCISED] MWh for compliance based on the 2024 grid mix, and would raise its compliance 
to [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent. The difference between these fuel mix 
assumptions is [TRADE SECRET INFORMATION HAS BEEN EXCISED] MWh, or [TRADE SECRET 
INFORMATION HAS BEEN EXCISED] percent of GRE’s retail sales, which is equivalent to [TRADE 
SECRET INFORMATION HAS BEEN EXCISED] MW of wind generation at a 40 percent capacity factor. 
This example is for only one utility, and relies on a 2024 grid mix before CFS compliance begins, after 
which carbon-free generation will be higher in MISO North. 

 

14 Total of hydropower, nuclear, solar, and wind. 
15 Midcontinent Independent System Operator. Market Reports - Historical Generation Fuel Mix (xlsx). (2025). Available at: 
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-
reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AHistorical%20Generation%20Fuel%20Mix%2
0(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc  
16 Line Losses removed from “Total Energy” column. See Appendix C – Table 7. In the Matter of Great River Energy’s 2023-
2037 Integrated Resource Plan, Integrated Resource Plan – Appendix C, March 31, 2023, Docket No. ET-2/RP-22-75, 
(eDockets) 20233-194396-05 at 22, (hereinafter “GRE 2023-2037 IRP – Appendix C”) 
17 Data from GRE 2023-2037 IRP – Appendix C at 22 and In the Matter of Great River Energy’s 2023-2037 Integrated 
Resource Plan, GRE Trade Secret Response to DOC Information Requests 2-8, June 28, 2023, Docket No. ET-2/RP-22-75, 
(eDockets) 20236-196439-01 at 5. 

https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AHistorical%20Generation%20Fuel%20Mix%20(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AHistorical%20Generation%20Fuel%20Mix%20(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AHistorical%20Generation%20Fuel%20Mix%20(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc
https://www.edockets.state.mn.us/documents/%7bF0AD3887-0000-C527-B065-87DEB20D8DA3%7d/download?contentSequence=0&rowIndex=22
https://www.edockets.state.mn.us/documents/%7b10749B88-0000-C211-901C-7FFDBCC63091%7d/download?contentSequence=0&rowIndex=12
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If the Commission chooses MISO North, Local Resource Zone (LRZ) 1, or Minnesota for the regional 
mix, the Commission will provide an extra incentive to build less carbon-free generation, because 
utilities can each free ride off each other to claim carbon-free compliance for generation that they 
neither generated nor purchased. A smaller grid mix will result in a watering down of the state’s 
landmark climate policy and will stifle economic investment in the state.  As outlined in Section A.1, if 
the Minnesota fuel mix is selected, then utilities could achieve nearly 100 percent CFS compliance with 
a 90 percent carbon-free load match.18 Converse to EACs, the more utilities rely on net market 
purchase compliance, the less carbon-free generation gets built, which results in higher carbon 
emissions. Therefore, the use of net market purchase compliance should be kept to a minimum. 
 
The Department modifies its Initial Joint Comment recommendation J.1 as follows: 
 
The Department recommends the Commission order the following requirements for net market 
purchases: 

A. Net market purchases are defined as total retail electric sales minus electricity generation, 
minus specified electric purchases. Net market purchases only occur when electricity 
generation and specified electric purchases are lower than total retail electric sales; and 

B. The whole MISO territory fuel mix for compliance calculations. 
C. If residual mix accounting is required, MISO Local Resource Zone 1 shall be used to determine 

the number of available residual EACs. 
 
To streamline the Department’s preferred fuel mix, the Department modifies recommendation B.1 as 
follows: 
 
The Department recommends the Commission order: 

A. All claims of carbon-free electricity used in a lifecycle analysis must include hourly matching 
for CFS-eligible generation sources; 

B. The utility must specify the source of carbon-free electricity; and 
C. If a utility does not propose carbon-free electricity, the utility should use the whole MISO 

territory Local Resource Zone 1 annual grid emissions. 
 
B. PARTIAL EMISSION COMPLIANCE 

This section discusses partial compliance for resources that do not meet the requirements of the 
statutory definition of carbon-free. The Department’s positions in its Initial Comments recommended 
that resources with partial emissions qualify for partial compliance.19 This section addresses several 
changes to the Department’s recommendations regarding partial compliance. 
 
 

 

18 This example would require each utility to obtain 10% of its load requirement from MISO net market purchase imports to 
achieve this level of compliance. 
19 See Initial Joint Comments at 17-18. 
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B.1. Definition of carbon-free and Partial compliance 
 
Minn. Stat. § 216B.1691 subd. 1(b) states: 

"Carbon-free" means a technology that generates electricity without 
emitting carbon dioxide. 

The definition of carbon-free is used in Minn. Stat. § 216B.1691 subd. 2d and 2g, which state: 

Subd. 2d. Commission order. 
(a) The commission shall issue necessary orders detailing the criteria and 
standards used to: (1) measure an electric utility's efforts to meet the 
standards under subdivisions 2a, 2f, and 2g; and (2) determine whether 
the utility is achieving the standards. 

(b) In the order under paragraph (a), the commission shall include criteria 
and standards that: (1) protect against undesirable impacts on the 
reliability of the utility's system and economic impacts on the utility's 
ratepayers and that consider technical feasibility; and (2) require the 
commission to allow for partial compliance with subdivision 2g from: 

(i) electricity generated from facilities that utilize carbon-free technologies 
for electricity generation, but only for the percentage that is carbon-free; 
and 

(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. 

Subd. 2g. Carbon-free standard. 

In addition to the requirements under subdivisions 2a and 2f, each electric 
utility must generate or procure sufficient electricity generated from a 
carbon-free energy technology to provide the electric utility's retail 
customers in Minnesota, or the retail customers of a distribution utility to 
which the electric utility provides wholesale electric service, so that the 
electric utility generates or procures an amount of electricity from carbon-
free energy technologies that is equivalent to at least the following 
standard percentages of the electric utility's total retail electric sales to 
retail customers in Minnesota by the end of the year indicated: [emphasis 
added] 
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As Commission staff explained in the CFS Round 2 Briefing Papers in Docket No. E-999/CI-23-151, the 
statutory definition of “carbon-free” may be subject to multiple interpretations.20 Under a narrow 
interpretation, a carbon-free determination can be made only at the time of generation. Hydrogen 
generation from natural gas would qualify for CFS compliance because no emissions are made at the 
time of generation. Conversely, biomass-based generation that can demonstrate net zero carbon 
emissions over a defined period of time would be disqualified due to the presence of carbon emissions 
during electricity generation. As Commission staff noted, this narrow interpretation would be “difficult 
to apply in situations such as fossil fuel generation with CCS, hydrogen, biomass, and other complex 
fuels.”21 A broader interpretation would allow for a determination as to whether a technology 
generates electricity without emitting carbon dioxide by considering the full life cycle of the 
technology. This interpretation is reasonable in light of the noted challenges in the determination of 
net carbon emissions for positive or negative emissions that occur before and after electricity 
generation. Because the statutory intent of the CFS is to lower carbon emissions, a broader 
determination of carbon-free is the most appropriate interpretation of the definition. This 
interpretation allows the Commission to make a carbon-free determination based upon the results of a 
fuel LCA that includes upstream and downstream emissions. The methodology used to conduct the 
fuel LCA is open ended, and requires additional considerations about the scope of fuel LCA studies. 
 
Minn. Stat. §216B.1691 subd. 2d(b)(i) clearly allows for carbon-free status to be determined with 
contemporaneous carbon emissions, for example with hydrogen co-firing with natural gas generation. 
In this example, the portion of emissions resulting from gas generation are not carbon-free, and do not 
count towards CFS compliance, but also do not disqualify the hydrogen from being counted for CFS 
compliance. The percentage of electricity generation that is carbon-free is determined based on the 
percentage of total electricity generation from hydrogen compared to total electricity generation. The 
CFS is a load-based standard, and does not apply to all utility generation. Therefore, carbon emissions 
that are additional to the CFS requirement are allowable, as outlined in this paragraph.  
 
The Department’s positions in Initial Joint Comments were based on an understanding that carbon-
free status would be determined based on avoided emissions. The definition of carbon-free does not 
allow for “the percentage [of electricity generation] that is carbon-free” to be determined, because a 
percentage cannot be derived from zero emissions. Instead, the Department assumed that carbon-free 
status is the absence of emissions, consistent with the Department’s position to use EACs for net 
market purchase compliance in CFS Round 3 comments.22 Avoided emissions require a baseline 
emission to avoid, which is consistent with the Greenhouse Gas Protocol practice to report average 
grid emissions for Scope 2 electricity consumption, unless EACs are retired to avoid the reporting of the 
average grid emissions.23 
 

 

20 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, Minnesota Public Utilities Commission, Briefing Papers, September 
12, 2024, Docket No. E-999/CI-23-151, (eDockets) 20249-210176-01 at 11-43. 
21 Id., at 25. 
22 Department CFS Round 3 Initial Comments at 24. 
23 Sotos, Mary. GHG Protocol Scope 2 Guidance. World Resources Institute, (N.D.). At 49-51. Available at: 
https://ghgprotocol.org/sites/default/files/2023-03/Scope%202%20Guidance.pdf 

https://www.edockets.state.mn.us/documents/%7bD005E891-0000-C71B-AB0C-5A4D313860B7%7d/download?contentSequence=0&rowIndex=11
https://ghgprotocol.org/sites/default/files/2023-03/Scope%202%20Guidance.pdf
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Double counting in net market purchases is not compatible with avoided emissions, because the 
“percentage of annual net purchases that is carbon-free” cannot avoid its own emissions to determine 
carbon-free electricity. Therefore, the determination of carbon-free status for net market purchases 
requires use of known carbon-free resources to determine the percentage, without the use of EACs or 
avoided emissions, which is reflected in the Department’s recommendation for net market purchase 
compliance in the previous section. 
 
Based on a review of carbon-free status for net market purchases, the Department found that it 
erroneously applied avoided emissions to the determination of carbon-free status in Minn. Stat. § 
216B.1691 subd. 2d(b)(i). While it can be inferred that “the percentage that is carbon-free” could be 
applied to partially emitting generation, such as natural gas generation with partial carbon capture and 
sequestration (CCS), it cannot be inferred that the definition of carbon-free can change. Carbon-free 
status requires zero emissions, and any net emission of carbon dioxide disqualifies all generation from 
the carbon-free determination. Carbon-free requires a binary determination that electricity generation 
either emits ≤ 0 g CO2 / MWh, or the generation is not carbon-free. Due to this strict limitation, an 
upper bound of 100 percent carbon-emitting electricity cannot be set because any emissions 
associated with electricity generation remove the generation’s carbon-free status. A carbon capture 
rate of 99 percent and 1 percent are equally carbon-emitting under that statutory definition of carbon-
free. 
 
The Department’s change in position does not undermine the use of fuel LCA to determine carbon-free 
status. The use of fuel LCA is performed to determine net carbon emissions over a defined study 
period, as allowed or set by the Commission. The result of the fuel LCA study is then used to determine 
if electricity generation meets the statutory definition of carbon-free or not. Minn. Stat. § 216B.1691 
subd. 2d(b)(i) can then only be used for a co-fire of a carbon-free resource and any partially emitting 
resource. The use of a compliance instrument based on partial EACs, as originally proposed by the 
Department in CFS Round 3 Reply Comments,24 is also incompatible with the definition of carbon-free. 
The carbon-free determination precludes electricity generation from all electricity generation that 
does not meet the definition of carbon-free. The only appropriate use case of Minn. Stat. § 216B.1691 
subd. 2d(b)(i) is the co-generation of a fully carbon-free resource with any resource that does not meet 
the definition of carbon-free. 
 
Under Minn. Stat. § 216B.1691 subd. 2d(b)(i), natural gas with partial CCS is difficult to qualify as 
carbon-free, because the total system emits carbon-dioxide. However, given the legislative intent25 
and state energy goals, it is possible to make a statutory argument to qualify partial CCS under Minn. 
Stat. § 216B.1691 subd. 2d(b)(i). In order to qualify CCS, the power plant must be treated as a co-fire, 
similar to a power plant burning green hydrogen with natural gas. The first “fuel” is carbon-free gas, 
covered by the carbon-capture system. Regardless of how much gas is burned, the carbon-free gas is 
treated as zero-emission. The second “fuel” is standard natural gas, which is fully emitting. The 
“percentage that is carbon-free” is determined based on the energy output of the carbon-free gas and 

 

24 Department CFS Round 3 Reply Comments at 8. 
25 Minnesota Center for Environmental Advocacy (“MCEA”) and the Sierra Club, Initial Comments, June 5, 2025, (eDockets) 
20256-219637-01 at 16-17. 

https://www.edockets.state.mn.us/documents/%7bE0EE4197-0000-C117-A396-B39F4BF2B62B%7d/download?contentSequence=0&rowIndex=27
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the standard natural gas on an MMBtu basis, similar to how hydrogen co-firing works. In practice, the 
MMBtus of the co-fire are blended, and thus the percent carbon capture rate can be used as a proxy 
for total MMBtus from each fuel source. This system normalizes for parasitic load from the CCS and 
ensures that the carbon-free percentage of natural gas with partial CCS reflects energy output and not 
simply the carbon capture percentage at the time of electricity generation, which would underestimate 
emissions per MWh due to increased fuel burn to provide the same MWh as an unabated power plant. 
 
The Department does not make a formal recommendation for CCS compliance in this section, because 
the recommendation was made in Initial Joint Comments - Appendix A, and remains unchanged. 
 
The Department notes the following changes to its recommendations in Appendix A: 
 

• The “Baseline” column is removed. 
• The “Partial EACs Awarded?” column is removed. 
• The “0 EAC Cutoff” column is removed. 
• A new column “Requires an LCA Study?” is added for clarification of study requirements. 
• Nuclear – Added to the CFS eligible technology list. 
• All Other Hydrogen Production – Not eligible for CFS compliance. 
• Hydrogen-Only Generation With Partially Emitting Hydrogen – Not eligible for CFS compliance. 
• Co-Firing With Partially Carbon-free Resource – Not eligible for CFS compliance. 
• Net Market Purchases – Removed EAC requirement. 

 
B.2. Measurement of CFS Compliance for Partially Emitting Resources 

 
The Department refers to the Department CFS Round 3 Reply Comments for its recommendation 
regarding the determination of CFS compliance for partially emitting resources.26 The recommendation 
made in the Department CFS Round 3 Reply Comments is modified to fit the current docket and to 
reflect the revision in partial compliance eligibility. 
 
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; and 
D. 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. 

 
 

 

26 Department CFS Round 3 Reply Comments at 5-8. 
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B.3. System Boundaries in Fuel Lifecycle Assessment 
 
The Department address three issues regarding system boundaries in fuel LCA studies. First, 
greenhouse gasses that are not carbon dioxide should qualify for inclusion in fuel LCA studies. While 
carbon dioxide can act as a fertilizer27 and causes ocean acidification,28 the primary purpose of the CFS 
is to reduce the effects of global warming. All greenhouse gasses should be quantified within a fuel LCA 
study to determine the total carbon dioxide equivalent emissions because the goal of the CFS is to 
reduce the effects of global warming. 
 
The Department recommends the Commission order all relevant greenhouse gasses be quantified in 
fuel LCA studies. 
 
In Initial Joint Comments, the Department recommended an LCA study period of “[a]t least 100 years 
to account for new biogenic growth and emission tails of decaying debris” for waste biomass.29 The US 
Environmental Protection Agency (EPA) defines biogenic emissions as “CO2 emissions related to the 
natural carbon cycle, as well as those resulting from the combustion, harvest, combustion, digestion, 
fermentation, decomposition, or processing of biologically based materials.”30 While the Appendix 
reflects the intention to include the biogenic emission carbon cycle within the LCA system boundaries, 
the Department seeks to clarify the eligibility of the biogenic emission carbon cycle for LCA studies. 
Without inclusion of the biogenic emission carbon cycle, for example, waste woody biomass derived 
from sustainable forestry practices would only be counted as an emission. Forest regrowth to reabsorb 
carbon would not be counted in the LCA system boundaries without an explicit inclusion of carbon 
reabsorption. 
 
The Department recommends the Commission order the biogenic emission carbon cycle to be 
included for all relevant LCA studies. 
 
With the change in the Department’s recommendations, there is a need to change the system 
boundaries of the fuel LCA studies. In Initial Joint Comments,31 the Department outlined a number of 
baseline emissions factors to determine the carbon-free percentage of emissions. The Department’s 
new recommendation is for 0 g CO2e / MWh to be used as the cutoff for carbon-free status for all 
resources. The Department still regards these baselines as essential for carbon emissions accounting, 
and need to be factored in elsewhere. 
 

 

27 Cho, Renée. How Climate Change Will Affect Plants. Lamont-Doherty Earth Observatory – Columbia Climate School. 
(January 27, 2022). Available at: https://lamont.columbia.edu/news/how-climate-change-will-affect-plants  
28 National Oceanic and Atmospheric Administration. Ocean Acidification. (February 25, 2025). Available at: 
https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification  
29 See Joint Initial Comments - Appendix A. 
30 US Environmental Protection Agency. Carbon Dioxide Emissions Associated with Bioenergy and Other Biogenic Sources. 
(N.D.). Available at: https://19january2017snapshot.epa.gov/climatechange/carbon-dioxide-emissions-associated-
bioenergy-and-other-biogenic-sources.html  
31 See Joint Initial Comments - Appendix A. 

https://lamont.columbia.edu/news/how-climate-change-will-affect-plants
https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification
https://19january2017snapshot.epa.gov/climatechange/carbon-dioxide-emissions-associated-bioenergy-and-other-biogenic-sources.html
https://19january2017snapshot.epa.gov/climatechange/carbon-dioxide-emissions-associated-bioenergy-and-other-biogenic-sources.html
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The most appropriate place to include alternative baseline emissions is within the fuel LCA study. The 
logic to include baseline avoided emissions within an LCA study is simple. There is a business-as-usual 
base case where a feedstock is not used to generate electricity. If carbon-free electricity generation 
were to cease or begin, there is a quantifiable increase or decrease in emissions that result from the 
change in electricity generation. If the emissions from a fuel LCA study of electricity generation with 
the feedstock are less than or equal to the emissions of the base case, then the marginal addition of 
the electricity has either negative emissions or no emissions associated with the electricity generation, 
and should qualify as carbon-free.  
 
Because the baselines are subject to change, the Department does not prescribe specific baselines for 
which to calculate avoided emissions within a fuel LCA study. For example, if the current minimum 
practice of municipal solid waste management is landfilling but a future practice removes organics 
from the municipal solid waste stream, resulting in lower emissions from landfills, then the LCA study 
should be able to adapt its baselines to reflect evolving standard practices. The Department prefers 
that utilities provide both the quantification methodology and the avoided emissions base case, which 
shall be subject to review, as appropriate. In addition, should a utility be able to demonstrate the 
carbon-free status of a facility’s electricity generation without use of avoided emissions, an avoided 
emissions study should not be required. 
 
The Department recommends the Commission order utilities to develop their own avoided emissions 
base case scenarios, as appropriate, to use in a fuel LCA study. 
 
Finally, in Initial Joint Comments, the Department proposed to quantify avoided grid emissions.32 The 
Department’s baseline grid emission was used because partial emission compliance requires a baseline 
for 100 percent carbon-emitting electricity, which is avoided by the partially emitting electricity 
generation. The Department recommended several baselines that were not grid emissions, and thus 
the addition of avoided electricity was appropriate to capture the effect of not generating electricity 
from natural gas, for example, particularly because Minn. Stat. § 216B.1691 subd. 2d(b)(i) allows for 
emissions during electricity generation. The baseline avoided grid emission would be used outside of 
the LCA study to determine the carbon-free percentage. However, with the withdrawal of the 
Department’s recommendation to allow for partial emission compliance determinations, avoided 
electricity emissions no longer work because there is no alternative baseline grid emission to avoid in a 
carbon-free determination. Thus, the Department withdraws its recommendations to include avoided 
grid emissions.33 
 

B.4. Partially Compliant Input Energy in Secondary Processes 
 
In Initial Joint Comments, the Department made two recommendations regarding the treatment of 
partially emitting electricity used to generate electricity in a secondary process.34 These 
recommendations pertain to accurately accounting for partial emissions that may get propagated 

 

32 Id. 
33 These recommendations were made in Initial Joint Comments - Appendix A, and are reflected in the updated Appendix A. 
34 Joint Initial Comments at 10 and 18. 
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through energy losses to generate electricity from resources such as hydrogen. With the withdrawal of 
the Department’s recommendations for partial emission compliance, there is only one remaining 
concern regarding the co-firing of a fully carbon-free resource with a carbon-emitting resource used in 
a secondary process. The secondary process pertains to the fuel used to generate hydrogen, which is 
then co-fired. There is no use case to apply co-fired generation to generate hydrogen again, and 
therefore the Department’s recommendations are no longer needed. The Department withdraws the 
following recommendations: 
 

• B.3. The Department recommends the Commission order all partially 
compliant input energy claims in a secondary process to use the total 
output electricity of the partially compliant resource and to use the 
carbon-free allocator to determine the percentage of carbon-free 
electricity. 

• G.1. The Department recommends the Commission order the following 
requirements for the base case emissions of a generation facility the 
burns any amount of partially carbon-free resources mixed with any 
other fuel: 
A. The base case emissions shall be derived from the primary fuel 

source that is displaced by the partially carbon-free electricity; and 
B. If the primary fuel source is partially carbon-free, the base case 

shall be the base case used to determine the carbon-free 
percentage of the primary resource. 

 
V. DEPARTMENT RECOMMENDATIONS  

Based on the Department’s analysis and the information in the record, the Department has prepared 
recommendations, which are provided below and in Appendix A. The recommendations correspond to 
the subheadings of Section IV above, and additional recommendations are included in Appendix A. 
 

B. GENERAL CRITERIA AND STANDARDS FOR PARTIAL COMPLIANCE 

• B.1. The Department recommends the Commission order: 
A. All claims of carbon-free electricity used in a lifecycle analysis must include hourly 

matching for CFS-eligible generation sources; 
B. The utility must specify the source of carbon-free electricity; and 
C. If a utility does not propose carbon-free electricity, the utility should use the whole 

MISO territory annual grid emissions. 
 

• B.2. The Department recommends the Commission order for all electricity generation 
processes subject to lifecycle analysis requirements in which the primary electricity input 
energy is greater than 25 percent of output energy: 

A. The utility must submit annual documentation with its CFS compliance filing to 
demonstrate hourly matching of carbon-free electricity generation; and 

B. The utility must plan new carbon-free resources to match all new electricity 
generation. 
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• B.4. The Department recommends the Commission order the following requirements for 

the re-evaluation of lifecycle emissions studies: 
A. For existing assets, lifecycle emissions shall be evaluated no sooner than every five 

years; and 
B. For new capital projects, lifecycle emissions shall be evaluated no sooner than 

after the capital project is fully depreciated. 
 
• B.5. The Department recommends the Commission order the following requirements for 

the fuel source of any resource subject to lifecycle analysis requirements: 
A. Utilities must report the composition of the fuel mix compared to the modeled 

lifecycle analysis in the annual CFS compliance filing; and 
B. If any fuel mix deviates by more than ten percent, the utility must submit a new or 

revised lifecycle analysis and issue a new carbon-free percentage, if applicable. 
 

• 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; and 
D. 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. 

 

• B.6. The Department recommends the Commission order all relevant greenhouse gasses be 
quantified in fuel LCA studies. 

 

• B.7. The Department recommends the Commission order the biogenic emission carbon 
cycle to be included for all relevant LCA studies. 

 

• B.8. The Department recommends the Commission order utilities to develop their own 
avoided emissions base case scenarios, as appropriate, to use in a fuel LCA study. 

D.  DEFINITIONS OF THE SOURCES OF AND REQUIREMENTS FOR A FUEL TO QUALIFY AS 
SUSTAINABLE AND WASTE BIOMASS. 

• D.1. The Department recommends the Commission establish a working group to determine 
the standards necessary to verify that waste biomass qualifies and ensures compliance 
under the definition established by the Commission.   
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E. DEVELOPMENT OF AN ACCOUNTING METHODOLOGY TO CONSIDER ENERGY WITHDRAWN 
FROM SHORT-, MEDIUM-, AND LONG-DURATION STORAGE ASSETS. 

• E.1. The Department recommends the Commission order energy storage assets be treated 
as load for CFS compliance purposes, unless storage assets are used to substantiate hourly 
matching requirements. In order to qualify storage assets for CFS eligibility, the asset must: 

A. Retire hourly EACs to match charging from fully CFS-eligible resources; and 
B. Generate hourly EACs to match discharging. 

 
G. CALCULATING PARTIAL COMPLIANCE FOR HYDROGEN CO-FIRING GENERATION BY 

ESTIMATING THE DIRECT AND INDIRECT EMISSIONS OF THE GENERATION RESOURCE PER 
MWH WITH HYDROGEN COFIRING, COMPARED TO THE CARBON DIOXIDE PER MWH THAT 
WOULD BE EMITTED IF THE GENERATOR BURNED ONLY NATURAL GAS. 

• None 
 

J. THE DEFINITION AND CALCULATION OF NET MARKET PURCHASES. 

• J.1. The Department recommends the Commission order the following requirements for net 
market purchases: 

A. Net market purchases are defined as total retail electric sales minus electricity 
generation, minus specified electric purchases. Net market purchases only occur 
when electricity generation and specified electric purchases are lower than total 
retail electric sales; and 

B. The whole MISO territory fuel mix for compliance calculations. 
 

• J.2. The Department recommends the Commission adopt the following list of resources to 
be eligible as carbon-free for net market purchase compliance: 

 

 Wind 
 Solar 
 Hydropower (with a nameplate capacity of 100 MW or greater, if built before 

February 8, 2023) 
 Geothermal 
 Nuclear 

 



 
 

 

1 
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Technology 
/ Feedstock 

Definition Eligible for CFS 
Compliance? 
(Y/N/Other) 

Requires 
an LCA 
Study? 

Method of GHG 
Quantification 
(Specify Model or 
Generic Method) 

LCA Study Period (Yrs) 

CCS (All) Fossil fuel generation from any source, 
coupled with carbon capture, 
sequestration, and storage. 

Yes No Output MWh & CO2 
captured (as 
measured) 

N/A 

Primary 
Biomass 
 

Biomass that is intentionally cultivated, 
harvested, and prepared for use, in whole 
or in part, as a fuel for the generation of 
electricity.  
 
As farm-grown closed-loop biomass as 
defined in Minn. Stat. § 216B.2424 subd. 
1(a)(1). 

No N/A N/A N/A 

Waste 
Biomass 

Biomass derived from secondary activities 
including but not limited to: 

• wood waste from storm damage, 
disease or infestation, utility line 
maintenance, waste from forest 
products manufacturing,   

• agricultural activities including 
manure 

• food waste and other organic 
waste.  

Yes Yes Argonne GREET, EPA 
WARM & LandGEM, 
and other models as 
approved by the 
Commission.   

At least 100 years to account 
for new biogenic growth and 
emission tails of decaying 
debris. 

Waste to 
Energy 

Energy derived from solid waste as defined 
by Minn. Stat. § 116.06 subd. 22. 
 
 

Yes Yes Argonne GREET, EPA 
WARM & LandGEM, 
and other models as 
approved by the 
Commission. 

At least 100 years to account 
for emission tails of waste 
decaying in landfills. 

Geothermal Electricity derived from heat below earth’s 
surface. 

Yes No N/A N/A 

Nuclear Electricity derived from nuclear fission. Yes No N/A N/A 
Green or 
Pink 

Hydrogen generated from wind, solar, 
hydropower, geothermal, or nuclear 
energy.  

Yes: 
With EACs from 
incremental 

No N/A N/A 
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Hydrogen 
Production 

 
This section does not include electricity 
generation. 

generation in an 
IRP / 
procurement 
decision 

White 
Hydrogen 
Production 

Geologically mined hydrogen. 
 
This section does not include electricity 
generation. 

Yes No N/A N/A 

All Other 
Hydrogen 
Production 

Any hydrogen that uses a primary emitting 
fuel source, including non-incremental 
sourced energy and unspecified grid 
electricity. 
 
This section does not include electricity 
generation. 

No N/A N/A N/A 

Hydrogen-
Only 
Generation 
With Green, 
Pink or 
White 
Hydrogen 

Electricity derived from combustion or a 
fuel cell, where hydrogen, or any of its 
derivatives, are the only fuel source used 
for electricity generation and where the 
fuel source is green, pink, or white 
hydrogen. 

Yes No N/A N/A 

Hydrogen-
Only 
Generation 
With 
Partially 
Emitting 
Hydrogen 

Electricity derived from combustion or a 
fuel cell, where hydrogen, or any of its 
derivatives, are the only fuel source used 
for electricity generation and where the 
fuel source is partially-emitting hydrogen. 

No No N/A N/A 

Co-Firing 
With Fully 
Carbon-free 
Resource 

Mixed combustion with at least 2 fuels, 
one of which is fully-carbon-free. 

Yes No Engineering analysis 
of percent of output 
electricity that is 
carbon-free. 

N/A 

Co-Firing 
With 
Partially 

Mixed combustion with at least 2 fuels, at 
least one of which is partially-carbon-free. 

No No N/A N/A 
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Carbon-free 
Resource 
Energy 
Storage 

Includes all technologies that store 
electricity generation to discharge at a 
later time. 

Other: When 
coupled with a 
carbon-free 
resource and 
hourly 
matching.  

No N/A  N/A 

Net Market 
Purchases 

Net Market Purchases =  
Total Retail Electric Sales – Electricity 
Generation – Specified Electric Purchases 

Yes No N/A N/A 
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�  !"#$%&'()�*'+'(,-. /+0 12345(''( 672345(''(8+9:;73< =9�>637(,,&%9?%7; @AB!!�C(,'D3)9(�/3+)>E�F3G�A!HBE<+2+�IJKL"@!MNA!HB$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-R *'(P(�C; 126&,, ,'(:2(%;726&,,8S+O<+6';73< C+ONT+6' A!!@�*J�@!'2*';F(%'3%P&OO(=/K�BAB@LN  M!$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-U V32% 13QQ<+% W32%8W32%73QQ<+%;%(' ==/> "B@�X5G()3FOP);*'K�Y35&,�TEKLM@@#NA!HH$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-Z [(%%('2�=;13O\56% ]73O\56%8,0<\&3'&7,'6+'(9&(,;73< *0<\&3'&7*'6+'(9&(,K�YY1 AL�C&%'3%/3+)T(6()&'2�Î KMA M H@M$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-- _(%(6&7 13<<(67(=''36%(0, 73<<(67(;+''36%(0,8+9;,'+'(;<%;5, EQQ&7(�3Q�'2(=''36%(0_(%(6+O�ND(:+6'<(%'3Q�13<<(67( HH T&%%(,3'+*'6(('�*5&'(@H!!*';�>+5O�TIK  @!@$%&'()�*'+'(, JO(7'63%&7*(6P&7( (̀, AHNM AEQQ&7&+O-a V(+% 13<,'37] W(+%;73<,'37];)\7789<+&O;73< *';�>+5O�M ! BA#�L'2�*'�J*';�>+5O�TIK  @!L$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-b &̂OO+60 16(56(6 276(56(68+OO('(;73< T&%%(,3'+>3S(6 M!�C�*5:(6&36*'D5O5'2�TIK  "!A$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-c _(369( 1637](6 9S&OO78%+S3;369 I36'2�=<(6&7+%C+'(6�EQQ&7(  !#M�[(+',=P(%5(Y+](�JO<3TIK�  !HA$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O-d /(\(77+ 1633],*'6+''3% 6(\(77+;7633],N,'6+''3%8,2+]3:(()+]3'+;369 *2+]3:((T)(S+]+%'3%*&35G13<<5%&'0 *2+]3:((T)(S+]+%'3%*&35G13<<5%&'0AMM!�*&35GX6+&O�IC>6&36�Y+](TIK�  MBA$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+Oae F633]( 15%%&%92+< 2(+O'2;6(P&(S8,'+'(;<%;5, T&%%(,3'+D(:+6'<(%'�3Q(̂+O'2 >E�F3GLH#B *';�>+5O�TIK  @LHN!#B $%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+Oa. *'+70 D+2O ,)+2O8<&%%]3'+;73< T&%%]3'+�>3S(6133:(6+'&P(K?%7;  M!@�MA%)=P(�*_6+%)�f36],IDK� "A!@$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+OaR T&72+(O D+O(0 <)+O(087+6\3%,3O5'&3%,9635:;73< 1+6\3%*3O5'&3%,�_635:YY1 A!H �C_6+%)�=P(;*'(�F�>TFg "B @12&7+93�?YKL!L@A$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+OaU _(369( D+<&+% 9)+<&+%87O(+%(%(690(73%3<0<%;369 1O(+%�J%(690J73%3<0�TI @MB@MC+,2\56%=P(�*F56%,P&OO(TIK�  MMB$%&'()�*'+'(, JO(7'63%&7*(6P&7( I3 AHNM AEQQ&7&+O



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$%&% '()*+,* -#$%&%./0)1(*2$#314#$2 5%&,$(-�67�689 :;<�=�>$#?%=,@-3%�A($,B67C�;DEFGH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(- M "+*( '(&+%-* -+*(.(&+%-*/N+&.3*,$O4#$2 P+&.3*,$O IEFQ+.2%N##.9?%6+&&%(1#-+*67C�;;:EGH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-  6+O(B '(&+%-*#& )+O(B.(&+%-*#&/L.-$%R40#) S#&.�.3�"(0@(&.�#L�"(T%=31%$+#$5B+11%N( FUIE�@+2�"(T%Q#(.5-#V3%,�67C;;UIEH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(- W 5B$+* '(?+* 0B$+*,#1B%$4.(?+*/*,(,%4)&43* '%1($,)%&,#L�5#))%$0% =3+,%�IXEX;�=%?%&,B8-(0%�A(*,=,4�8(3-�67C;;FEFJIF<XH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(- Y Z(*#& '%0T%$ [(*#&4.%0T%$/--#[+\N%4&%, "%%0B�"(T%@(&.�#L�K[+\N% F<E�=(+-*,($'$+?%�7P5(**�"(T%67C�;DDGGH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(- ] Z()%* '%&&+*,#& [()%*4$4.%&&+*,#&/ 0̂%-%&%$2O40#) _0%-�A&%$2O=%$?+0%*C�̀&04 :F:�7+0#--%,6(--C�:EFJX6+&&%(1#-+*67C�;;:EFH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-Wa @#\\O '%*0B()1% $#\%$,.%*0B()1%/2$(&.1#$,(2%40#) >$(&.�8#$,(2%@(&.�#L�"(T%=31%$+#$5B+11%N( 8K�@#̂�:IX>$(&.8#$,(2%�67C;;DE;H&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-Wb 53$, '+%$%& 03$,4.+%$%&/.2$40#) "cK�8#N%$5##1%$(,+?% FGEI�=�H&+#&=,Q#0T�Q(1+.*9̀C�;FI:DH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-Wd e()+ '+?%$ T()+.+?%$/L.-$%R40#) S#&.�.3�"(0@(&.�#L�"(T%=31%$+#$5B+11%N( FUIE�@+2�"(T%Q#(.5-#V3%,�67C;;UIEH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-Wf @%0TO '#\\* \.#\\*/2$%&%$2O40#) &3--�&3--C�&3--H&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-W! Z4 '$(T%g()+-,#& B()+-,#&/L$%*BJ%&%$2O4#$2 S$%*B�A&%$2O :EX�=,�8%,%$=,�=,%�G;E=(+&,�8(3-67C�;;FEFH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-WM =B(&% '$+L, *.$+L,/\#+*L#$,%J&*&42#? @#+*�S#$,%�@(&.#L�5B+11%N( @#+*�S#$,%h$+\(->#?%$&)%&,;G::"(T%*B#$%'$+?%7%,,�"(T%�67C;;UUIH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-W 9.() '3+&+&0T (.3+&+&0T/&0*$004#$2 7#$,B�5%&,$(-=,(,%*�Q%2+#&(-5#3&0+-�#L5($1%&,%$* UEE�K-+?%=,$%%,=,4�8(3-�67C;;FGEH&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-WW e$+*,+&�P '3&0(&*#& TN4.3&0(&*#&/2)(+-40#) ;UU:Dg+2BN(O�GE6(1-%,#&�67C;DED;H&+,%.�=,(,%* A-%0,$#&+0=%$?+0% 7# I:JG;IKLL+0+(-



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� ! "#$$% &'(')* +#$$%,'(')*-.,$/#0,1234 520,�,'�6#78#0,�2.�6#9:;'(:3)23<=)((:+# >?@A�8)4�6#9:B2#,<$2C':D�EFGHH?@AI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$ P Q:K)0 &'(')*G�;31 9:K)0,'(')*-.,$3:R172S B:*:3K#D)208'*)0:**<2SS)DD::>?@A�8)4�6#9:B,<$2C':D�EFGHH?@AI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!T 83)#0 J,*D32S /3)#0:-7'/S)00:*2D#1234 <)D)R:0*�ID)$)D%82#3,�2.E)00:*2D# NN@E)00:*2D#�;D;D:�">NUA;#)0D�V#'$EFG�HH>A>I0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!W X#S): J,+#3,* Y#S):1:,+#3,*-S)$$:$#7*/#0,172S E)$$:�6#7*�8#0,2.�OY)/+: LNLAZO2,:0#�&3)K:O0#S)#�EFGHUNHZI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$![ Q3)*D:0 J),:\2$$:.*20 =:#$)04*%*D:S*U]-4S#)$172S BM<IBJ @ZL??�F�6#9:K̂:5320D:0#7EFG�HHA@UM>ALLI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!_ E)7=#:$ 5#)3/#09* S)7=#:$1.#)3/#09*-+=)D::#3D=M0*0142K "=)D:�J#3D=B:*:3K#D)208'*)0:**<2SS)DD:: VO�82̀�L>Z"=)D:�J#3D=EFG�HUH]>I0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!a X2=0 5#33:$$ Y.#33:$$-)$*31234 b0*D)D'D:�.23627#$�;:$.MB:$)#07: @?@A�J1�@@0,;Db0*D)D'D:�.23627#$�;:$.MB:$)#07:E)00:#(2$)*EFG�HHLAUI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!c ;=#320 5:34'*20 *=#3201.:34'*20-*D#D:1S01'* &:(#3DS:0D2.�<2SS:37: ZH�?D=�V$#7:J�;D:�@ZA;#)0D�V#'$EFG�HH>A>M@>]ZI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!d \:33) 5)00 D:33)14244$:%:-$$2Y)/+:10:D 0'$$�0'$$G�0'$$I0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$! E)9: 5)D:3S#0 S)9:.)D:3S#0-$)/:3D%,)K:3*).):,172S 6)/:3D%&)K:3*).):,b0D:30#D)20#$ HUAA�Fe)4=+#%�>U]E)00:#(2$)*EFG�HHL@ZMNA]UI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!! <=3)*D)0: 52̀ 7.2̀-)D#*7#MS#0D3#(172S bD#*7#ME#0D3#(<22(1�J$:7D3)7*̂*01 VO�82̀�>]@V#39�B#(),*EFG�HUL?AI0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$!P 6'7#* 53#072 $.3#072-$)'0#4327172S 6bIF̂ Z>�6)DD$:<#0#,#�B,�J6)DD$:�<#0#,#EFG�HH>>?I0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$PT B20#$,�X1 53#0R 320#$,1.3#0R-,#)3%$#0,(2+:3172S &#)3%$#0,�V2+:3<22(:3#D)K: N@AA�J#*DK̂:�;VO�82̀�Z>?6#�<32**:�"bGHLUA@MAZ>?I0)D:,�;D#D:* J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$PW F#D=#0 53#0R:0 0#D=#0-0#D)20#$43),3:0:+#/$:*172S f:320)S2J0:34%G�66< ZLAAF23S#0,#$:6#9:�8$K,;D:�>@AA8$22S)04D20 J$:7D320)7;:3K)7: F2 @LMNH@O..)7)#$



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"�##$%&'()*+,�-*.*+/01 2.34 53.6+3 783.6+39:(;<)==+>.*3)?+@A37  )((+/A*.B<)==+>.�C3)?+ DE�FAG�HI&B.//�J.K+ !"�#LL%%'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0Q F.3? 53++/+ ?83++/+9:(;+(*+3@A37  )((+/A*.B+(*+3�8A3M(O)3A(:+(*.NR,OA;.;4 ISIS'()O+3/)*4�RO+T�-*+�#I#-.)(*�D.UN !"�##IV$P%$%#'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0W B<3)/*A=<+353)+6 ;<3)/*A=<+3@83)+69(.;;A@;A: !RBBE�!.*U3.NX+/AU3;+/Y!A3*<R:+3);.(�BA.N SIZ�M@�[)O),+RO+@"�-U)*+HVVF)/:.3;K�!["#Z#VI'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0\ -*.;+4 5U])) /8U]))973+(+374@;A: 23+.*�X)O+3M(+374 IH%VV�MN:B3++KFAUN+O.3, .=N+�23AO+ !"�##%LSP$&IZ'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0̂ _+//);. 54<3)+ ]84<3)+9A*=;A@;A: E**+3�C.)N�DA>+3BA:=.(4 DE�FAG�$SL5+37U/�5.NN/ !"�#L#%ZPV$SL'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0̀ M,>.3, 2.3O+4 7.3O+4+,9.AN@;A: X+/),+(;+ %H�J.>*A(�-*-.)(*�D.UN !"�##IVH'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N0a F+(].:)( 2+3?+3 ?+(9:3+*/@A37  ),>+/*X+(+>.?N+M(+374�C3.;K)(7-4/*+: LV�-AU*<-)G*<�-*3++*-U)*+�HZVV )((+.=AN)/ !"�##$VH'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).N00 [.O),�D@ 2+/;<>)(, ,=@7+/;<>)(,9/::=.@A37 -AU*<+3( )((+/A*. U();)=.N�DA>+3R7+(;4 #VV�5)3/*RO+(U+�-TXA;<+/*+3 !"�##SVH'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).Nbcc-<.((A( 2+/<);K /<.((A(@7+/<);K9/*.*+@:(@U/  )((+/A*.d(,).(�R88.)3/BAU(;)N�e dRBf (UNN�(UNN"�(UNN'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).NbcbRNN+( 2N+;K(+3 7N+;K(+3983+/<P+(+374@A37 53+/<�M(+374 $VZ�-*@�D+*+3-*3++*-*+�%#V-.)(*�D.UN !"�##IVH'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).Nbc1_+((4 2NU:.;K ]+((49:3+.@A37  )((+/A*.�XU3.NMN+;*3);R//A;).*)A( IIL$V�&%3,RO+�! .=N+�23AO+ !"�##%LS'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).NbcQ_UN)+ 2A+<3)(7 ]UN)+93+,3)O+3?./)(;A::)//)A(@A37 &VZ�&V�RO+!T AA3<+., !"�#L#LV'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).NbcWCA,,�_@ 2U+33+3A *A,,@7U+33+3A9KU*.K3A;K@;A: gU*.K�XA;K�JJD -U)*+�I&#VHHV�-AU*<-)G*<�-*3++* )((+.=AN)/ !"�##$VHPI$H#'()*+,�-*.*+/ MN+;*3A();-+3O);+ !A H$P%#HE88);).Nbc\C+//. h..7+(/A( *+//.@<..7+(/A(9;A((+GU/+(+374@;A: BA((+GU/M(+374 I$LVIX.:/+4�FNO,!TX.:/+4� !" MN+;*3A();-+3O);+ !A H$P%#HE88);).N



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
�  !"!#$%&'(�)&*&'+,-./'001'2 3**+' 45**+'671'$'17289:; <1'*&�=%>'1?$'172 @A!""�?B;C1''D�EB>(F*GB'�<1:>'FHI�  !JK#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,-OP*Q1* 3*%75& B5*%75&6G0G%8$'& R*1&$'1+5%G�0:1R:B%92�S$&'71%&2 RNE�A @!T;5'1+&�FTI"@""L#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,-U3*B 3*BG'1$ 5*B5*BG'1$69BG:V'189:; C::G'1*&%>'P%75&�W�R:V'1 @  L�3V2�AR"�E:X�JKYV:�3*1Z:1+FHI�  J@J#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,-[/'1';2 3*;%B&:$ 45*;%B&:$6QGG'1+%:QX9:;;Q$%&2M$+$87:> #GG'1�)%:QXC:;;Q$%&2 #GG'1�)%:QXC:;;Q$%&2RN�E:X�@L\<1*$%&'�]*BB+FHI� JAL@#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,- *̂>%(�T8 3*$+'$ 5*$+'$60'('1*&'(1'*89::G ]'('1*&'(�=Q1*B?B'9&1%9T++:9%*&%:$ \\@""�#8)83%75V*2�\@RN�E:X�JK/*9D+:$�FHI J@L!#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,, /*;'+ 3*1&+:$  KK!@�!""&5)&1''&_*B&5*;�FHI  K̀A#$%&'(�)&*&'+ R*G'1)'1>%9' H: ALM! AN00%9%*B,,a T;2 3*+&%$7+ *;256QGG'1+%:QX9:;;Q$%&2M$+$87:> #GG'1�)%:QXC:;;Q$%&2  \AA�Y1*>'1+P*$'RN�E:X�@L\<1*$%&'�]*BB+FHI� JAL@#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,b ?1%D 3*&B'+&*( '1%D69Q1'1%>'18:17 @@\�@+&�)&F:$&'>%(':FHI� JAJ #$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,c d%; 3*>'2 D%;85*>'26;%$$'*G:B%+;$87:> C%&2�:0F%$$'*G:B%+ ! "�):Q&5� &5)&1''&I)Q%&'�!@ FF%$$'*G:B%+FHI�  L@ #$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,e R5%B%G 3*2'& G5*2'&64D'$$89:; /8�d'$$'(2�*$(T++:9%*&'+I�S$98  \"�C:B:$%*BR*1D�̂1%>')Q%&'�!" =:+V'BB�<TI!""\ M!\\"#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,. T(*; 3'%$'$ *5'%$'$6(*D:&*'B'9&1%989:; *̂D:&*�?B'9&1%9T++:9%*&%:$ L!""�AA"&5�)&_]*1;%$7&:$FHI�  "AL#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,O T$$'&' 3'$D'B ;Q%6;$Q&%B%&2%$>'+&:1+8:17 F%$$'+:&*�#&%B%&2S$>'+&:1+ L@!�_*9:Q&*)&1''&fA!")&8R*QB�FHI  @"@#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,U /'++2 3'$$'+2 4'++285'$$'+26*>*$&'$'17289:; T>*$&�?$'172 AA"�)8�)%X&5)&8�)&'�@!""F%$$'*G:B%+FHI�  L"A#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B,,[ d1%+&%$ 3'$12 D1%+&%$85'$126+%'11*9BQZ8:17 )%'11*�CBQZ A@"@�_'Z+&'1)&�)&'�@!""N*DB*$(�CTIKLJ@A#$%&'(�)&*&'+ ?B'9&1:$%9)'1>%9' H: ALM! AN00%9%*B



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%&'()% *$+,- ./$+,-0.$12324( #'5)%�67$2,+)2849$+:441$+',);$ <=<=�6>%,$+5,',$�?;$#)5('+2@�ABCDEDFGH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 ! *477P *)%('% /477P3+3/)%('%0Q2$7$%$+RP324( S2$7�6%$+RP L<L�A)2477$,T'77C�=,/�U744+T)%%$'147)5TAC�DDLF<H%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !!V4$ *4OO('% &'3/4OO('%05((1'34+R JTT8? DFF�U)+5,�?;$JWX42/$5,$+TAC�DDYFKMGGFGH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !ZT)2/'$7 *411$ 7[KG0).$9KG34+R \42'7�H%)4%�KGC>3#363W3 LLD�6,%'J,+$$,J,$3�]<J,3�8'[7�TACDD<F]H%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !̂ X4%'7I *4+('% +/4+('%0+$I944I$7$2,+)2324( X$I944I67$2,+)2:441$+',);$ ]F�8)%$�J,+$$,:7$($%,5�TACD]KKLH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !_X)2@ *4+,4% +/4+,4%0()%%$54,'O4+$5,5324( T)%%$54,'U4+$5,�>%I[5,+)$5 GKL�W$5,J[1$+)4+J,+$$,YFG�T$I)2'7?+,5�#[)7I)%RB[7[,/�TACDDEFKH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !̀ X4..)$ *49$ +4..)$3/49$0774&).9$3%$, \$$2/�\'@$#'%I�4O�N&).9$ <YF�J')75,'+B+);$�AW:'55�\'@$TAC�D]]GGH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !aV4/% >/7$ 7&)/7$0++,3%$, 87')%J,',$56%$+RP�\\: K=LD<�J�*9PGL#'+%$5;)77$TAC�D]D<LH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !b?%%)$ V'2@54% 2/$+P73&'2@54%09/),$$'+,/M%5%3R4; W/),$�6'+,/A',)4% W/),$�6'+,/c+).'7*$'Id['+,$+5GDDFF�6'R7$e)$9�X4'INR$(4�TACD]D]YH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 !fU'+4% V'2@54%C�J+3 O'+4%3&'2@54%0774&).9$3%$, <YF�J')75,'+B+);$�AW:'55�\'@$TAC�D]]GGH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 Z":'5$P V'24.54% 2&'24.54%0.$12324( #'5)%�67$2,+)2849$+:441$+',);$ <=<=�6'5,>%,$+5,',$?;$%[$#)5('+2@�ABCDEDF<H%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 Z V[5,)% V'/%- &[5,)%3&'/%-0$2$(%324( 6'5,�:$%,+'76%$+RP L<K�T')%�?;$A#+'/'(�TACDDFF]H%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 Z!?7'% V$%@)%5 '&0&$%@)%5',7'9324( V$%@)%5�',�\'9 KYDFg$7749,')7�?;$3T'+',/4%�U\CGGFDFH%),$I�J,',$5 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7 ZZA',/'% V$%5$% %&$%5$%04,124324( N,,$+�c')7�849$+:4(1'%P K<D�J3:'52'I$�J,3U$+R[5�U'775 67$2,+4%)2J$+;)2$ A4 KLMGDKNOO)2)'7



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"�#$#%&'()*+,�-*.*+/0123+4)( 5+(/467, 8+4)(9:;<<+=/)6;>?6@@;()*AB(/(CD64 '<<+=�-)6;>E6@@;()*A FG�H6>�IJ&K=.()*+�L.77/ !"�#$MJIBNIJ&'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).701QR((+**+ 56S(/6( .((+**+C96S(/6(:=+,7.8+(.*)6(C6=D T+,�U.8+�!.*)6( I#JVJ� )D)W)X=)4+T+,�U.8+� !"#$$&I'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).701Y56,A 56S(/6( 96,AC96S(/6(:<))?C6=D F=.)=)+�Z/7.(,Z(,).(E6@@;()*A #$%$-*;=D+6(U.8+�T,[+7?S� !"##NV\'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).701]56S((A 56S(/6( 96S((AC96S(/6(:<))?C6=D F=.)=)+�Z/7.(,Z(,).(E6@@;()*A #$%$-*;=D+6(U.8+�T6.,[+7?S� !"##NV\'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).701̂ T)?S.=, 56S(/6( =)?8C96S(/6(:7._@6//C?6@  6//�̀�H.=(+** I#N�-C�#*S-*=++*-;)*+�IMNN )((+.<67)/ !"�##JNM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).701a-.=.S 56S(/6(FS)77)</ /9<S)77)</:/*6+7C?6@ -*6+7�T)4+/�UUF %%�-6;*S-)>*S�-*=++*-;)*+�JMNN )((+.<67)/ !"�##JNM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).702b!.*+ 56(+/ (96(+/:S?<,C?6@ c+.=*7.(,E6(/;@+=/F6_+= FG�H6>�MJV .,)/6(�-X"#&NJM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).7020!)?8 3.(+/8) ()?8C8.(+/8):+(d=),D+C?6@ O(d=),D+�O(+=DAE6@<.(A"�Z(?C II�O./*-;<+=)6=�-*-*+�IM#X;7;*S� !"##VNM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).702ef+,. 3.()*W 4@8.()*W:D@.)7C?6@ (;77�(;77"�(;77'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).70215+((A 3.=*+/ 98.=*+/:.==6_S+.,C?66< R==6_S+.,O7+?*=)?E66<+=.*)4+"Z(?CgFh FG�H6>�%\#JNI�[�c_A$IU;*/+(� !"##$IM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).7022X.4), 3+@<P ,8+@<P:D=+(+=DAC?6@ K=+.*�T)4+=O(+=DA IM%NN�O7@E=++8�H74, .<7+�K=64+ !"�##%$\'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).702Q[)77).@ 3+(_6=*SA _)77:46*+/67.=C6=D I�-6;*SX+.=d6=(�-*-*+�MNNNES)?.D6�ZU"$N$N%'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).702YH+?8A 3+=( d8+=(:d+<?C?6@ H./)(�O7+?*=)?F6_+=E66<+=.*)4+ I&I&�OZ(*+=/*.*+�R4+H)/@.=?8�!X"#V#NI'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).702]-.@;+7�HC 3+*?S;@ /8+*?S;@:8+((+,ABD=.4+(C?6@ 3+((+,A�̀K=.4+("ES.=*+=+, I#N�-�#*S�-*-*+�&NN )((+.<67)/ !"�##JNM'()*+,�-*.*+/ O7+?*=6()?-+=4)?+ !6 MJB%#MGPP)?).7



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
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		Technology / Feedstock

		Definition

		Eligible for CFS Compliance? (Y/N/Other)

		Requires an LCA Study?

		Method of GHG Quantification (Specify Model or Generic Method)

		LCA Study Period (Yrs)



		CCS (All)

		Fossil fuel generation from any source, coupled with carbon capture, sequestration, and storage.

		Yes

		No

		Output MWh & CO2 captured (as measured)

		N/A



		Primary Biomass



		Biomass that is intentionally cultivated, harvested, and prepared for use, in whole or in part, as a fuel for the generation of electricity. 



As farm-grown closed-loop biomass as defined in Minn. Stat. § 216B.2424 subd. 1(a)(1).

		No

		N/A

		N/A

		N/A



		Waste Biomass

		Biomass derived from secondary activities including but not limited to:

· wood waste from storm damage, disease or infestation, utility line maintenance, waste from forest products manufacturing,  

· agricultural activities including manure

· food waste and other organic waste. 

		Yes

		Yes

		Argonne GREET, EPA WARM & LandGEM, and other models as approved by the Commission.  

		At least 100 years to account for new biogenic growth and emission tails of decaying debris.



		Waste to Energy

		Energy derived from solid waste as defined by Minn. Stat. § 116.06 subd. 22.





		Yes

		Yes

		Argonne GREET, EPA WARM & LandGEM, and other models as approved by the Commission.

		At least 100 years to account for emission tails of waste decaying in landfills.



		Geothermal

		Electricity derived from heat below earth’s surface.

		Yes

		No

		N/A

		N/A



		Nuclear

		Electricity derived from nuclear fission.

		Yes

		No

		N/A

		N/A



		Green or Pink Hydrogen Production

		Hydrogen generated from wind, solar, hydropower, geothermal, or nuclear energy. 



This section does not include electricity generation.

		Yes:

With EACs from incremental generation in an IRP / procurement decision

		No

		N/A

		N/A



		White Hydrogen Production

		Geologically mined hydrogen.



This section does not include electricity generation.

		Yes

		No

		N/A

		N/A



		All Other Hydrogen Production

		Any hydrogen that uses a primary emitting fuel source, including non-incremental sourced energy and unspecified grid electricity.



This section does not include electricity generation.

		No

		N/A

		N/A

		N/A



		Hydrogen-Only Generation With Green, Pink or White Hydrogen

		Electricity derived from combustion or a fuel cell, where hydrogen, or any of its derivatives, are the only fuel source used for electricity generation and where the fuel source is green, pink, or white hydrogen.

		Yes

		No

		N/A

		N/A



		Hydrogen-Only Generation With Partially Emitting Hydrogen

		Electricity derived from combustion or a fuel cell, where hydrogen, or any of its derivatives, are the only fuel source used for electricity generation and where the fuel source is partially-emitting hydrogen.

		No

		No

		N/A

		N/A



		Co-Firing With Fully Carbon-free Resource

		Mixed combustion with at least 2 fuels, one of which is fully-carbon-free.

		Yes

		No

		Engineering analysis of percent of output electricity that is carbon-free.

		N/A



		Co-Firing With Partially Carbon-free Resource

		Mixed combustion with at least 2 fuels, at least one of which is partially-carbon-free.

		No

		No

		N/A

		N/A



		Energy Storage

		Includes all technologies that store electricity generation to discharge at a later time.

		Other: When coupled with a carbon-free resource and hourly matching. 

		No

		N/A 

		N/A



		Net Market Purchases

		Net Market Purchases = 

Total Retail Electric Sales – Electricity Generation – Specified Electric Purchases

		Yes

		No

		N/A

		N/A
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Attached are the reply PUBLIC comments of the Minnesota Department of Commerce (Department) in the following matter:

In the Matter of a Commission Investigation into a Fuel Life-Cycle Analysis Framework for Utility Compliance with Minnesota’s Carbon-Free Standard 
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Sincerely,



/s/ Sydnie Lieb, Ph.D.
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Before the Minnesota Public Utilities Commission

PUBLIC Reply Comments of the Minnesota Department of Commerce



Docket No. E-999/CI-24-352





[bookmark: _Toc174055957]INTRODUCTION 

The passage of H.F. 7 created the Carbon-free Standard (CFS) in Minnesota, but left implementation of the law to the Minnesota Public Utilities Commission (Commission). The current proceeding addresses the most technically demanding concepts of the law, including a partial carbon-free compliance determination, as required by Minn. Stat. § 216B.1691 subd. 2d(b). 



The current proceeding focuses on which resources qualify for CFS compliance and whether they qualify as carbon-free. The determination of carbon-free eligibility is highly dependent upon the modeling choices made within a fuel lifecycle analysis (LCA) study, and the basis of comparison to a counterfactual base case (business-as-usual scenario). Due to the complex nature of energy systems, it may not be clear whether a resource actually lowers emissions compared to the base case. This ambiguity necessitates a rigorous analysis process to determine emissions that result from different energy generation technologies. 



Ongoing record development in Docket No. E-999/CI-23-151[footnoteRef:2] necessitates that the Minnesota Department of Commerce (Department) re-evaluate positions taken in the current proceeding. These reply comments address necessary recommendation modifications to adapt to the Commission’s decisions and statutory requirements. [2:  The Commission’s second order in Docket No. E-999/CI-23-151 from the July 17, 2025 meeting is forthcoming, and informs the Department’s Reply Comments.] 




The Department submits these reply comments without the Minnesota Pollution Control Agency (MPCA).



[bookmark: _Toc174055958]PROCEDURAL BACKGROUND 

The Department outlines the following procedural background that is relevant to the current proceeding.



		October 31, 2024

		The Commission posted its Round 3 Notice of Comment Period in Docket No. E-999/CI-23-151.[footnoteRef:3]  [3:  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, Notice of Comment Period, October 31, 2024, Docket No. E-999/CI-23-151, (eDockets) 202410-211486-01.] 






		November 7, 2024

		The Commission issues its November 7, 2024 Order in Docket No. E-999/CI-23-151 Initiating New Docket and Clarifying “Environmental Justice Area.” The docket creates the current proceeding.[footnoteRef:4] [4:  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, Order Initiating a new Docket and Clarifying “Environmental Justice Area,” November 7, 2024, Docket No. E-999/CI-23-151, (eDockets) 202411-211701-02.] 




The notice outlines competing discussion topics with the Commission’s October 31, 2024 Notice of Comment Period in Docket No. E-999/CI-23-151 with regard to net market purchases and additionally bifurcates discussion around the criteria and standards for the measurement of CFS compliance as they relate to full and partial CFS compliance.





		January 22, 2025

		The Commission posted its Notice of Comment Period (Notice) in the current proceeding.[footnoteRef:5]  [5:  Notice of Comment Period, January 22, 2025, (eDockets) 20251-214218-01.] 






		January 29, 2025

		The Department submits its Round 3 Initial Comments in Docket No. E-999/CI-23-151 and makes several recommendations to discuss certain topics in the current proceeding.[footnoteRef:6]  [6:  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, Minnesota Department of Commerce, Initial Comments, January 29, 2025, Docket No. E-999/CI-23-151, (eDockets) 20251-214567-01, (hereinafter “Department CFS Round 3 Initial Comments”).] 






		March 19, 2025

		The MPCA[footnoteRef:7] and the Department[footnoteRef:8] submitted their Round 3 Reply Comments in Docket No. E-999/CI-23-151. The MPCA supported the Department’s interpretation of resource eligibility presented in Table 1 of the Department’s CFS Round 3 Initial Comments,[footnoteRef:9] and the Department submitted a recommendation for the quantification of partial CFS compliance. [7:  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, Minnesota Pollution Control Agency, Reply Comments, March 19, 2025, Docket No. E-999/CI-23-151, (eDockets) 20253-216591-01.]  [8:  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, Minnesota Department of Commerce, Reply Comments, March 19, 2025, Docket No. E-999/CI-23-151, (eDockets) 20253-216562-01, (hereinafter “Department CFS Round 3 Reply Comments”).]  [9:  See Section III for a recreation of Table 1.] 






		June 5, 2025

		The MPCA and the Department submitted their Initial Joint Comments in the current docket.[footnoteRef:10] [10:  Minnesota Pollution Control Agency and Minnesota Department of Commerce, Initial Comments, June 5, 2025, (eDockets) 20256-219638-01, (hereinafter “Initial Joint Comments”).] 











Topic(s) open for comment: 

Definitions of the sources of and requirements for a life-cycle analysis when interpreting the statutory definition of “carbon free” for combusted fuel generation resources without carbon capture that are considered carbon free or receiving partial credit consistent with the November 7, 2024 Order.

Definitions of the sources of and requirements for a fuel to qualify as sustainable and waste biomass.

The Partnership on Waste and Energy’s recommendations regarding the scope of the instant docket.

Development of an accounting methodology to consider energy withdrawn from short-, medium-, and long-duration storage assets.

Calculating partial compliance based on the net annual generation defined as “carbon-free.”

Calculating partial compliance for fossil fuel generation with carbon capture and sequestration/storage (CCS) by estimating the total direct carbon dioxide emissions per megawatt-hour (MWh) reduced by the CCS, and applying that percentage to the output of the generation resource employing CCS to determine its carbon-free generation.

Calculating partial compliance for hydrogen co-firing generation by estimating the direct and indirect emissions of the generation resource per MWh with hydrogen cofiring, compared to the carbon dioxide per MWh that would be emitted if the generator burned only natural gas.

Whether biomass, renewable natural gas, and solid waste should be eligible as fully or partially carbon-free generation resources based on a fuel life-cycle analysis.

Calculating partial compliance by generators burning waste materials based on a fuel cumulative life-cycle basis considering greenhouse gas benefits relative to alternative waste management methods.

The definition and calculation of net market purchases.

Relation to docket no. E-999/CI-23-151

On July 17, 2025, the Commission made a motion for Round 3 comments Docket No. E-999/CI-23-151. Among the decision options selected, the Commission selected two decision options that are consequential for the current proceeding:

5. All matters concerning partially compliant facilities will be discussed in the Life-Cycle Analysis Docket, Docket No. E-999/CI-24-352.

[bookmark: _Toc174055959]Partridge NEW 7A: To calculate the percentage of annual net market purchases that are carbon-free under Minn. Stat. § 216B.1691, subd. 2d(b)(2)(ii), each electric utility shall use the average annual fuel mix associated with the MISO North, Zones 1-7, or the applicable regional fuel mix, after removing from the calculation the carbon-free electricity generated directly by the utility or procured by the utility through power purchase agreements in that year. The utility shall use this calculation to show partial compliance with the CFS and is not required to retire RECs/AECs for this purpose.[footnoteRef:11] [11:   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, Compiled Decision Options, July 16, 2025, Docket No. E-999/CI-23-151, (eDockets) 20257-221044-01 at 2-3. ] 


Department ANALYSIS 

This section reviews how the Commission’s decision in Docket No. E-999/CI-23-151 affects the Department’s recommendations made in Initial Joint Comments and discusses compliance options to ensure compliance with Minn. Stat. §216B.1691 and the Commission’s decision options. The Department re-examined its positions in Initial Joint Comments to align with the Commission’s decision, which led to several modifications of the Department’s positions. The Agency Analysis section is divided into two sections. The first section discusses recommendations regarding net market purchase partial compliance under Minn. Stat. § 216B.1691 subd. 2d(b)(ii). The second section discuses recommendations regarding partial emission compliance under Minn. Stat. § 216B.1691 subd. 2d(b)(i).



Net Market Purchase Partial Compliance

REC Equality Requirements



The Department’s recommendation in Initial Joint Comments was to retire EACs to substantiate Minn. Stat. § 216B.1691 subd. 2d(b)(ii) compliance,[footnoteRef:12] however the Commission’s decision in Docket No. E-999/CI-23-151 specifically directs utilities to calculate Minn. Stat. § 216B.1691 subd. 2d(b)(ii) without energy attribute certificate (EAC)[footnoteRef:13] retirements. The Department’s recommendation in Initial Joint Comments is no longer viable due to both inconsistency with the Commission’s order and with and Minn. Stat. § 216B.1691 subd. 4. Minn. Stat. § 216B.1691 subd. 4 states:  [12:  Initial Joint Comments at 7.]  [13:  Also called renewable energy certificates/credits (RECs) in the context of renewable electricity generation.] 


Renewable energy credits.

(a) To facilitate compliance with this section, the commission, by rule or order, shall establish by January 1, 2008, a program for tradable renewable energy credits for electricity generated by eligible energy technology. The credits must represent energy produced by an eligible energy technology, as defined in subdivision 1. Each kilowatt-hour of renewable energy credits must be treated the same as a kilowatt-hour of eligible energy technology generated or procured by an electric utility if it is produced by an eligible energy technology. The program must permit a credit to be used only once, except that a credit may 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. The program must treat all eligible energy technology equally and shall not give more or less credit to energy based on the state where the energy was generated or the technology with which the energy was generated. The commission must determine the period in which the credits may be used for purposes of the program.

(b) In lieu of generating or procuring energy directly to satisfy a standard obligation under subdivision 2a, 2f, or 2g, an electric utility may utilize renewable energy credits allowed under the program to satisfy the standard.

(c) The commission shall facilitate the trading of renewable energy credits between states.

(d) The commission shall require all electric utilities to participate in a commission-approved credit-tracking system or systems. Once a credit-tracking system is in operation, the commission shall issue an order establishing protocols for trading credits.

Subdivision 4 ensures that all EACs are treated equally, regardless of where or how the electricity generation occurs. These equality requirements ensure that EACs are tradeable with entities in other states, because the credits provide the same compliance value regardless of the generation technology its geographic origin. 



In re-examining the Department’s position, the Department no longer recommends EACs to substantiate net market purchase compliance. Instead, the Department recommends an alternative compliance system that does not rely on EACs, which is outlined in the next section. To illustrate the need for the Department’s change in position, consider the following example: A of a 10,000 MWh Minnesota load in 2040 with Minnesota generation as the regional fuel mix. Assume there are ten Minnesota utilities, each with 1,000 MWh of load, and all utilities except one generate 1,000 MWh of carbon-free electricity in Minnesota and meet their CFS obligation. If the last utility were able to purchase 100 percent of its electricity from market purchases, it could receive 1,000 MWh of compliance credit to claim that all of its electricity is carbon-free. In this example, 9,000 EACs have a compliance value of 10,000 MWh, which is 1.11 MWh per EAC. The same logic applies to smaller percentages of net market purchases. Consider a second example where the ten utilities each generate 900 MWh of CFS eligible generation and purchase 100 MWh from net market purchase imports outside of Minnesota, which is a 100 percent carbon-free fuel mix. Now, each utility can receive 100 MWh for double counted generation and achieve 100 percent CFS compliance. In this example, 9,000 EACs again have a value of 1.11 MWh per EAC. In reality, utilities will continue to dispatch CFS-ineligible resources, and the Minnesota mix would not be 100 percent carbon-free, particularly when line losses are factored into the total generation mix.  Therefore, utilities would have to make up the shortfall in generation by purchasing EACs from outside of the Minnesota regional mix.  When a utility purchases 1 EAC from outside of the Minnesota regional mix, the EAC only provides 1 MWh for CFS compliance. In contrast, the EAC generated within Minnesota is counted twice. The first time is when generation occurs, which generates the EAC, and the second time is when net market purchases count the same EAC again. Because EACs within the regional mix are double counted, and EACs generated outside of the regional mix are not double counted, net market purchase compliance with EACs violates subdivision 4.

 

The requirement to double count electricity generation for net market purchases does not preclude compliance for net market purchases, as required by Minn. Stat. § 216B.1691 subd. 2d(b)(ii), but rather precludes the use of EACs for this compliance mechanism. Minn. Stat. § 216B.1691 subd. 4 applies only to EACs, and therefore alternative compliance mechanisms that do not use EACs can be used to substantiate CFS compliance.



Carbon-free Resources in the Net Market Purchase Fuel Mix



Minn. Stat. § 216B.1691 subd. 2d(b)(ii) requires that the Commission decide on a methodology to determine “the percentage of annual net purchases that is carbon-free.” The Department notes that the rules governing REC equality under Minn. Stat. § 216B.1691 subd. 4 do not apply, because the compliance mechanism necessary for net market purchases cannot use EACs. Therefore, the Commission may allow for the issuance for EACs for certain resources for generation compliance, and disallow compliance credit for the same resources for net market purchase compliance. This feature is necessary if the Commission desires to grant carbon-free status based on the results of a fuel LCA, because fuel LCA studies will likely be impossible to conduct outside the owned and contracted assets of Minnesota utilities. Due to data accessibility constraints, the Department outlines a simplified list of eligible resources that can be easily calculated by any party with publicly available data.



The Department recommends the Commission adopt the following list of resources to be eligible as carbon-free for net market purchase compliance:



· Wind

· Solar

· Hydropower (with a nameplate capacity of 100 MW or greater, if built before February 8, 2023)

· Geothermal

· Nuclear



Net Market Purchase Fuel Mix



Minn. Stat. § 216B.1691 subd. 2d(b)(ii) requires that the Commission decide the “the regional transmission organization's systemwide annual fuel mix or an applicable subregional fuel mix.” Previously, the Department did not take a position on the resource mix because the Department advocated for the use of EACs to substantiate net market purchase compliance.[footnoteRef:14] However, given the Commission’s decision on July 17, 2025, the Department supports a different approach to meet the CFS compliance. The new approach considers the fuel mix within the whole Midcontinent Independent System Operator (MISO) territory and resolves concerns around use of EACs. The majority of states within MISO are not bound by 100 percent carbon-free requirements, and therefore have a smaller current and future share of renewable generation in their fuel mixes. Table 1 demonstrates how the choice of fuel mix affects the compliance value of net market purchases. MISO North has an estimated 57.4% of generation in 2024 that is expected to be carbon-free, whereas the whole MISO territory only has 33.7% carbon-free generation in 2024. If MISO North is selected instead of the whole MISO territory, net market purchase compliance will be 70.3% higher for 2024. [14:  Initial Joint Comments at 7.] 




Table 1: MISO 2024 Estimated Carbon-free Resource Mix[footnoteRef:15] [15:  Total of hydropower, nuclear, solar, and wind.] 


		MISO Region

		Carbon-free Generation (MWh)

		Total Generation (MWh)

		% Carbon-free



		North

		88,553,595

		154,390,278

		57.4%



		Central

		78,470,625

		292,735,230

		26.8%



		South

		48,007,267

		190,876,680

		25.2%



		All Regions

		215,031,487

		638,002,188

		33.7%





Source: MISO Market Reports[footnoteRef:16] [16:  Midcontinent Independent System Operator. Market Reports - Historical Generation Fuel Mix (xlsx). (2025). Available at: https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports/#nt=%2FMarketReportType%3ASummary%2FMarketReportName%3AHistorical%20Generation%20Fuel%20Mix%20(xlsx)&t=10&p=0&s=MarketReportPublished&sd=desc ] 




Great River Energy (GRE)’s generation mix illustrates how this concept works in practice. GRE’s System Forecast Summary expects retail sales of 11,380,511 MWh in 2035, when its CFS compliance requirement is 90 percent.[footnoteRef:17],[footnoteRef:18] Without market purchases, GRE’s carbon-free percentage is [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent in 2035. Per decision Option Partridge New 7A, the grid mix with GRE’s generation mix removed from MISO North and the whole MISO territory is [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent and [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent, respectively. If MISO North is used for net market purchase compliance, then GRE could claim [TRADE SECRET INFORMATION HAS BEEN EXCISED] MWh for compliance based on the 2024 grid mix, and would raise its compliance to [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent. If the whole MISO grid mix is used, GRE could claim [TRADE SECRET INFORMATION HAS BEEN EXCISED] MWh for compliance based on the 2024 grid mix, and would raise its compliance to [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent. The difference between these fuel mix assumptions is [TRADE SECRET INFORMATION HAS BEEN EXCISED] MWh, or [TRADE SECRET INFORMATION HAS BEEN EXCISED] percent of GRE’s retail sales, which is equivalent to [TRADE SECRET INFORMATION HAS BEEN EXCISED] MW of wind generation at a 40 percent capacity factor. This example is for only one utility, and relies on a 2024 grid mix before CFS compliance begins, after which carbon-free generation will be higher in MISO North. [17:  Line Losses removed from “Total Energy” column. See Appendix C – Table 7. In the Matter of Great River Energy’s 2023-2037 Integrated Resource Plan, Integrated Resource Plan – Appendix C, March 31, 2023, Docket No. ET-2/RP-22-75, (eDockets) 20233-194396-05 at 22, (hereinafter “GRE 2023-2037 IRP – Appendix C”)]  [18:  Data from GRE 2023-2037 IRP – Appendix C at 22 and In the Matter of Great River Energy’s 2023-2037 Integrated Resource Plan, GRE Trade Secret Response to DOC Information Requests 2-8, June 28, 2023, Docket No. ET-2/RP-22-75, (eDockets) 20236-196439-01 at 5.] 


If the Commission chooses MISO North, Local Resource Zone (LRZ) 1, or Minnesota for the regional mix, the Commission will provide an extra incentive to build less carbon-free generation, because utilities can each free ride off each other to claim carbon-free compliance for generation that they neither generated nor purchased. A smaller grid mix will result in a watering down of the state’s landmark climate policy and will stifle economic investment in the state.  As outlined in Section A.1, if the Minnesota fuel mix is selected, then utilities could achieve nearly 100 percent CFS compliance with a 90 percent carbon-free load match.[footnoteRef:19] Converse to EACs, the more utilities rely on net market purchase compliance, the less carbon-free generation gets built, which results in higher carbon emissions. Therefore, the use of net market purchase compliance should be kept to a minimum. [19:  This example would require each utility to obtain 10% of its load requirement from MISO net market purchase imports to achieve this level of compliance.] 




The Department modifies its Initial Joint Comment recommendation J.1 as follows:



The Department recommends the Commission order the following requirements for net market purchases:

A. Net market purchases are defined as total retail electric sales minus electricity generation, minus specified electric purchases. Net market purchases only occur when electricity generation and specified electric purchases are lower than total retail electric sales; and

B. The whole MISO territory fuel mix for compliance calculations.

C. If residual mix accounting is required, MISO Local Resource Zone 1 shall be used to determine the number of available residual EACs.



To streamline the Department’s preferred fuel mix, the Department modifies recommendation B.1 as follows:



The Department recommends the Commission order:

A. All claims of carbon-free electricity used in a lifecycle analysis must include hourly matching for CFS-eligible generation sources;

B. The utility must specify the source of carbon-free electricity; and

C. If a utility does not propose carbon-free electricity, the utility should use the whole MISO territory Local Resource Zone 1 annual grid emissions.



Partial Emission Compliance

This section discusses partial compliance for resources that do not meet the requirements of the statutory definition of carbon-free. The Department’s positions in its Initial Comments recommended that resources with partial emissions qualify for partial compliance.[footnoteRef:20] This section addresses several changes to the Department’s recommendations regarding partial compliance. [20:  See Initial Joint Comments at 17-18.] 






Definition of carbon-free and Partial compliance



Minn. Stat. § 216B.1691 subd. 1(b) states:

"Carbon-free" means a technology that generates electricity without emitting carbon dioxide.

The definition of carbon-free is used in Minn. Stat. § 216B.1691 subd. 2d and 2g, which state:

Subd. 2d. Commission order.

(a) The commission shall issue necessary orders detailing the criteria and standards used to: (1) measure an electric utility's efforts to meet the standards under subdivisions 2a, 2f, and 2g; and (2) determine whether the utility is achieving the standards.

(b) In the order under paragraph (a), the commission shall include criteria and standards that: (1) protect against undesirable impacts on the reliability of the utility's system and economic impacts on the utility's ratepayers and that consider technical feasibility; and (2) require the commission to allow for partial compliance with subdivision 2g from:

(i) electricity generated from facilities that utilize carbon-free technologies for electricity generation, but only for the percentage that is carbon-free; and

(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.

Subd. 2g. Carbon-free standard.

In addition to the requirements under subdivisions 2a and 2f, each electric utility must generate or procure sufficient electricity generated from a carbon-free energy technology to provide the electric utility's retail customers in Minnesota, or the retail customers of a distribution utility to which the electric utility provides wholesale electric service, so that the electric utility generates or procures an amount of electricity from carbon-free energy technologies that is equivalent to at least the following standard percentages of the electric utility's total retail electric sales to retail customers in Minnesota by the end of the year indicated: [emphasis added]

As Commission staff explained in the CFS Round 2 Briefing Papers in Docket No. E-999/CI-23-151, the statutory definition of “carbon-free” may be subject to multiple interpretations.[footnoteRef:21] Under a narrow interpretation, a carbon-free determination can be made only at the time of generation. Hydrogen generation from natural gas would qualify for CFS compliance because no emissions are made at the time of generation. Conversely, biomass-based generation that can demonstrate net zero carbon emissions over a defined period of time would be disqualified due to the presence of carbon emissions during electricity generation. As Commission staff noted, this narrow interpretation would be “difficult to apply in situations such as fossil fuel generation with CCS, hydrogen, biomass, and other complex fuels.”[footnoteRef:22] A broader interpretation would allow for a determination as to whether a technology generates electricity without emitting carbon dioxide by considering the full life cycle of the technology. This interpretation is reasonable in light of the noted challenges in the determination of net carbon emissions for positive or negative emissions that occur before and after electricity generation. Because the statutory intent of the CFS is to lower carbon emissions, a broader determination of carbon-free is the most appropriate interpretation of the definition. This interpretation allows the Commission to make a carbon-free determination based upon the results of a fuel LCA that includes upstream and downstream emissions. The methodology used to conduct the fuel LCA is open ended, and requires additional considerations about the scope of fuel LCA studies. [21:  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, Minnesota Public Utilities Commission, Briefing Papers, September 12, 2024, Docket No. E-999/CI-23-151, (eDockets) 20249-210176-01 at 11-43.]  [22:  Id., at 25.] 




Minn. Stat. §216B.1691 subd. 2d(b)(i) clearly allows for carbon-free status to be determined with contemporaneous carbon emissions, for example with hydrogen co-firing with natural gas generation. In this example, the portion of emissions resulting from gas generation are not carbon-free, and do not count towards CFS compliance, but also do not disqualify the hydrogen from being counted for CFS compliance. The percentage of electricity generation that is carbon-free is determined based on the percentage of total electricity generation from hydrogen compared to total electricity generation. The CFS is a load-based standard, and does not apply to all utility generation. Therefore, carbon emissions that are additional to the CFS requirement are allowable, as outlined in this paragraph. 



The Department’s positions in Initial Joint Comments were based on an understanding that carbon-free status would be determined based on avoided emissions. The definition of carbon-free does not allow for “the percentage [of electricity generation] that is carbon-free” to be determined, because a percentage cannot be derived from zero emissions. Instead, the Department assumed that carbon-free status is the absence of emissions, consistent with the Department’s position to use EACs for net market purchase compliance in CFS Round 3 comments.[footnoteRef:23] Avoided emissions require a baseline emission to avoid, which is consistent with the Greenhouse Gas Protocol practice to report average grid emissions for Scope 2 electricity consumption, unless EACs are retired to avoid the reporting of the average grid emissions.[footnoteRef:24] [23:  Department CFS Round 3 Initial Comments at 24.]  [24:  Sotos, Mary. GHG Protocol Scope 2 Guidance. World Resources Institute, (N.D.). At 49-51. Available at: https://ghgprotocol.org/sites/default/files/2023-03/Scope%202%20Guidance.pdf] 




Double counting in net market purchases is not compatible with avoided emissions, because the “percentage of annual net purchases that is carbon-free” cannot avoid its own emissions to determine carbon-free electricity. Therefore, the determination of carbon-free status for net market purchases requires use of known carbon-free resources to determine the percentage, without the use of EACs or avoided emissions, which is reflected in the Department’s recommendation for net market purchase compliance in the previous section.



Based on a review of carbon-free status for net market purchases, the Department found that it erroneously applied avoided emissions to the determination of carbon-free status in Minn. Stat. § 216B.1691 subd. 2d(b)(i). While it can be inferred that “the percentage that is carbon-free” could be applied to partially emitting generation, such as natural gas generation with partial carbon capture and sequestration (CCS), it cannot be inferred that the definition of carbon-free can change. Carbon-free status requires zero emissions, and any net emission of carbon dioxide disqualifies all generation from the carbon-free determination. Carbon-free requires a binary determination that electricity generation either emits ≤ 0 g CO2 / MWh, or the generation is not carbon-free. Due to this strict limitation, an upper bound of 100 percent carbon-emitting electricity cannot be set because any emissions associated with electricity generation remove the generation’s carbon-free status. A carbon capture rate of 99 percent and 1 percent are equally carbon-emitting under that statutory definition of carbon-free.



The Department’s change in position does not undermine the use of fuel LCA to determine carbon-free status. The use of fuel LCA is performed to determine net carbon emissions over a defined study period, as allowed or set by the Commission. The result of the fuel LCA study is then used to determine if electricity generation meets the statutory definition of carbon-free or not. Minn. Stat. § 216B.1691 subd. 2d(b)(i) can then only be used for a co-fire of a carbon-free resource and any partially emitting resource. The use of a compliance instrument based on partial EACs, as originally proposed by the Department in CFS Round 3 Reply Comments,[footnoteRef:25] is also incompatible with the definition of carbon-free. The carbon-free determination precludes electricity generation from all electricity generation that does not meet the definition of carbon-free. The only appropriate use case of Minn. Stat. § 216B.1691 subd. 2d(b)(i) is the co-generation of a fully carbon-free resource with any resource that does not meet the definition of carbon-free. [25:  Department CFS Round 3 Reply Comments at 8.] 




Under Minn. Stat. § 216B.1691 subd. 2d(b)(i), natural gas with partial CCS is difficult to qualify as carbon-free, because the total system emits carbon-dioxide. However, given the legislative intent[footnoteRef:26] and state energy goals, it is possible to make a statutory argument to qualify partial CCS under Minn. Stat. § 216B.1691 subd. 2d(b)(i). In order to qualify CCS, the power plant must be treated as a co-fire, similar to a power plant burning green hydrogen with natural gas. The first “fuel” is carbon-free gas, covered by the carbon-capture system. Regardless of how much gas is burned, the carbon-free gas is treated as zero-emission. The second “fuel” is standard natural gas, which is fully emitting. The “percentage that is carbon-free” is determined based on the energy output of the carbon-free gas and the standard natural gas on an MMBtu basis, similar to how hydrogen co-firing works. In practice, the MMBtus of the co-fire are blended, and thus the percent carbon capture rate can be used as a proxy for total MMBtus from each fuel source. This system normalizes for parasitic load from the CCS and ensures that the carbon-free percentage of natural gas with partial CCS reflects energy output and not simply the carbon capture percentage at the time of electricity generation, which would underestimate emissions per MWh due to increased fuel burn to provide the same MWh as an unabated power plant. [26:  Minnesota Center for Environmental Advocacy (“MCEA”) and the Sierra Club, Initial Comments, June 5, 2025, (eDockets) 20256-219637-01 at 16-17.] 




The Department does not make a formal recommendation for CCS compliance in this section, because the recommendation was made in Initial Joint Comments - Appendix A, and remains unchanged.



The Department notes the following changes to its recommendations in Appendix A:



· The “Baseline” column is removed.

· The “Partial EACs Awarded?” column is removed.

· The “0 EAC Cutoff” column is removed.

· A new column “Requires an LCA Study?” is added for clarification of study requirements.

· Nuclear – Added to the CFS eligible technology list.

· All Other Hydrogen Production – Not eligible for CFS compliance.

· Hydrogen-Only Generation With Partially Emitting Hydrogen – Not eligible for CFS compliance.

· Co-Firing With Partially Carbon-free Resource – Not eligible for CFS compliance.

· Net Market Purchases – Removed EAC requirement.



Measurement of CFS Compliance for Partially Emitting Resources



The Department refers to the Department CFS Round 3 Reply Comments for its recommendation regarding the determination of CFS compliance for partially emitting resources.[footnoteRef:27] The recommendation made in the Department CFS Round 3 Reply Comments is modified to fit the current docket and to reflect the revision in partial compliance eligibility. [27:  Department CFS Round 3 Reply Comments at 5-8.] 




The Department recommends the Commission order:



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

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

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

1. 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.





System Boundaries in Fuel Lifecycle Assessment



The Department address three issues regarding system boundaries in fuel LCA studies. First, greenhouse gasses that are not carbon dioxide should qualify for inclusion in fuel LCA studies. While carbon dioxide can act as a fertilizer[footnoteRef:28] and causes ocean acidification,[footnoteRef:29] the primary purpose of the CFS is to reduce the effects of global warming. All greenhouse gasses should be quantified within a fuel LCA study to determine the total carbon dioxide equivalent emissions because the goal of the CFS is to reduce the effects of global warming. [28:  Cho, Renée. How Climate Change Will Affect Plants. Lamont-Doherty Earth Observatory – Columbia Climate School. (January 27, 2022). Available at: https://lamont.columbia.edu/news/how-climate-change-will-affect-plants ]  [29:  National Oceanic and Atmospheric Administration. Ocean Acidification. (February 25, 2025). Available at: https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification ] 




The Department recommends the Commission order all relevant greenhouse gasses be quantified in fuel LCA studies.



In Initial Joint Comments, the Department recommended an LCA study period of “[a]t least 100 years to account for new biogenic growth and emission tails of decaying debris” for waste biomass.[footnoteRef:30] The US Environmental Protection Agency (EPA) defines biogenic emissions as “CO2 emissions related to the natural carbon cycle, as well as those resulting from the combustion, harvest, combustion, digestion, fermentation, decomposition, or processing of biologically based materials.”[footnoteRef:31] While the Appendix reflects the intention to include the biogenic emission carbon cycle within the LCA system boundaries, the Department seeks to clarify the eligibility of the biogenic emission carbon cycle for LCA studies. Without inclusion of the biogenic emission carbon cycle, for example, waste woody biomass derived from sustainable forestry practices would only be counted as an emission. Forest regrowth to reabsorb carbon would not be counted in the LCA system boundaries without an explicit inclusion of carbon reabsorption. [30:  See Joint Initial Comments - Appendix A.]  [31:  US Environmental Protection Agency. Carbon Dioxide Emissions Associated with Bioenergy and Other Biogenic Sources. (N.D.). Available at: https://19january2017snapshot.epa.gov/climatechange/carbon-dioxide-emissions-associated-bioenergy-and-other-biogenic-sources.html ] 




The Department recommends the Commission order the biogenic emission carbon cycle to be included for all relevant LCA studies.



With the change in the Department’s recommendations, there is a need to change the system boundaries of the fuel LCA studies. In Initial Joint Comments,[footnoteRef:32] the Department outlined a number of baseline emissions factors to determine the carbon-free percentage of emissions. The Department’s new recommendation is for 0 g CO2e / MWh to be used as the cutoff for carbon-free status for all resources. The Department still regards these baselines as essential for carbon emissions accounting, and need to be factored in elsewhere. [32:  See Joint Initial Comments - Appendix A.] 




The most appropriate place to include alternative baseline emissions is within the fuel LCA study. The logic to include baseline avoided emissions within an LCA study is simple. There is a business-as-usual base case where a feedstock is not used to generate electricity. If carbon-free electricity generation were to cease or begin, there is a quantifiable increase or decrease in emissions that result from the change in electricity generation. If the emissions from a fuel LCA study of electricity generation with the feedstock are less than or equal to the emissions of the base case, then the marginal addition of the electricity has either negative emissions or no emissions associated with the electricity generation, and should qualify as carbon-free. 



Because the baselines are subject to change, the Department does not prescribe specific baselines for which to calculate avoided emissions within a fuel LCA study. For example, if the current minimum practice of municipal solid waste management is landfilling but a future practice removes organics from the municipal solid waste stream, resulting in lower emissions from landfills, then the LCA study should be able to adapt its baselines to reflect evolving standard practices. The Department prefers that utilities provide both the quantification methodology and the avoided emissions base case, which shall be subject to review, as appropriate. In addition, should a utility be able to demonstrate the carbon-free status of a facility’s electricity generation without use of avoided emissions, an avoided emissions study should not be required.



The Department recommends the Commission order utilities to develop their own avoided emissions base case scenarios, as appropriate, to use in a fuel LCA study.



Finally, in Initial Joint Comments, the Department proposed to quantify avoided grid emissions.[footnoteRef:33] The Department’s baseline grid emission was used because partial emission compliance requires a baseline for 100 percent carbon-emitting electricity, which is avoided by the partially emitting electricity generation. The Department recommended several baselines that were not grid emissions, and thus the addition of avoided electricity was appropriate to capture the effect of not generating electricity from natural gas, for example, particularly because Minn. Stat. § 216B.1691 subd. 2d(b)(i) allows for emissions during electricity generation. The baseline avoided grid emission would be used outside of the LCA study to determine the carbon-free percentage. However, with the withdrawal of the Department’s recommendation to allow for partial emission compliance determinations, avoided electricity emissions no longer work because there is no alternative baseline grid emission to avoid in a carbon-free determination. Thus, the Department withdraws its recommendations to include avoided grid emissions.[footnoteRef:34] [33:  Id.]  [34:  These recommendations were made in Initial Joint Comments - Appendix A, and are reflected in the updated Appendix A.] 




Partially Compliant Input Energy in Secondary Processes



In Initial Joint Comments, the Department made two recommendations regarding the treatment of partially emitting electricity used to generate electricity in a secondary process.[footnoteRef:35] These recommendations pertain to accurately accounting for partial emissions that may get propagated through energy losses to generate electricity from resources such as hydrogen. With the withdrawal of the Department’s recommendations for partial emission compliance, there is only one remaining concern regarding the co-firing of a fully carbon-free resource with a carbon-emitting resource used in a secondary process. The secondary process pertains to the fuel used to generate hydrogen, which is then co-fired. There is no use case to apply co-fired generation to generate hydrogen again, and therefore the Department’s recommendations are no longer needed. The Department withdraws the following recommendations: [35:  Joint Initial Comments at 10 and 18.] 




B.3. The Department recommends the Commission order all partially compliant input energy claims in a secondary process to use the total output electricity of the partially compliant resource and to use the carbon-free allocator to determine the percentage of carbon-free electricity.

· G.1. The Department recommends the Commission order the following requirements for the base case emissions of a generation facility the burns any amount of partially carbon-free resources mixed with any other fuel:

A. The base case emissions shall be derived from the primary fuel source that is displaced by the partially carbon-free electricity; and

B. If the primary fuel source is partially carbon-free, the base case shall be the base case used to determine the carbon-free percentage of the primary resource.



[bookmark: _Toc174055968]department RECOMMENDATIONS 

Based on the Department’s analysis and the information in the record, the Department has prepared recommendations, which are provided below and in Appendix A. The recommendations correspond to the subheadings of Section IV above, and additional recommendations are included in Appendix A.



0. General Criteria and Standards for Partial Compliance

B.1. The Department recommends the Commission order:

A. All claims of carbon-free electricity used in a lifecycle analysis must include hourly matching for CFS-eligible generation sources;

B. The utility must specify the source of carbon-free electricity; and

C. If a utility does not propose carbon-free electricity, the utility should use the whole MISO territory annual grid emissions.



B.2. The Department recommends the Commission order for all electricity generation processes subject to lifecycle analysis requirements in which the primary electricity input energy is greater than 25 percent of output energy:

A. The utility must submit annual documentation with its CFS compliance filing to demonstrate hourly matching of carbon-free electricity generation; and

B. The utility must plan new carbon-free resources to match all new electricity generation.



B.4. The Department recommends the Commission order the following requirements for the re-evaluation of lifecycle emissions studies:

A. For existing assets, lifecycle emissions shall be evaluated no sooner than every five years; and

B. For new capital projects, lifecycle emissions shall be evaluated no sooner than after the capital project is fully depreciated.



B.5. The Department recommends the Commission order the following requirements for the fuel source of any resource subject to lifecycle analysis requirements:

A. Utilities must report the composition of the fuel mix compared to the modeled lifecycle analysis in the annual CFS compliance filing; and

B. If any fuel mix deviates by more than ten percent, the utility must submit a new or revised lifecycle analysis and issue a new carbon-free percentage, if applicable.



· 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; and

D. 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.



· B.6. The Department recommends the Commission order all relevant greenhouse gasses be quantified in fuel LCA studies.



· B.7. The Department recommends the Commission order the biogenic emission carbon cycle to be included for all relevant LCA studies.



· B.8. The Department recommends the Commission order utilities to develop their own avoided emissions base case scenarios, as appropriate, to use in a fuel LCA study.

0.  Definitions of the sources of and requirements for a fuel to qualify as sustainable and waste biomass.

· D.1. The Department recommends the Commission establish a working group to determine the standards necessary to verify that waste biomass qualifies and ensures compliance under the definition established by the Commission.  











Development of an accounting methodology to consider energy withdrawn from short-, medium-, and long-duration storage assets.

· E.1. The Department recommends the Commission order energy storage assets be treated as load for CFS compliance purposes, unless storage assets are used to substantiate hourly matching requirements. In order to qualify storage assets for CFS eligibility, the asset must:

A. Retire hourly EACs to match charging from fully CFS-eligible resources; and

B. Generate hourly EACs to match discharging.



0. Calculating partial compliance for hydrogen co-firing generation by estimating the direct and indirect emissions of the generation resource per MWh with hydrogen cofiring, compared to the carbon dioxide per MWh that would be emitted if the generator burned only natural gas.

· None



0. The definition and calculation of net market purchases.

· J.1. The Department recommends the Commission order the following requirements for net market purchases:

A. Net market purchases are defined as total retail electric sales minus electricity generation, minus specified electric purchases. Net market purchases only occur when electricity generation and specified electric purchases are lower than total retail electric sales; and

B. The whole MISO territory fuel mix for compliance calculations.



· J.2. The Department recommends the Commission adopt the following list of resources to be eligible as carbon-free for net market purchase compliance:



· Wind

· Solar

· Hydropower (with a nameplate capacity of 100 MW or greater, if built before February 8, 2023)

· Geothermal

· Nuclear
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