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Attached are the supplemental comments of the Minnesota Department of Commerce (Department) 
in the following matter: 
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The Investigation was initiated by the Minnesota Public Utilities Commission (Commission) on 
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standards for the measurement of Carbon-free Standard compliance, and is available to answer any 
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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).  
 
This proceeding discerns which resources satisfy the requirements for CFS compliance and qualify as 
carbon-free under applicable standards. The determination of eligibility depends on the methodologies 
used in lifecycle emissions analysis and the selection of an appropriate baseline scenario for 
comparison.  
 
Per the ongoing record development in Docket No. E-999/CI-23-151,1 the Minnesota Department of 
Commerce (Department) re-examined its positions in Initial Joint Comments and modified its positions 
in reply comments to align with the Commission’s decision. After reviewing reply comments in the 
current proceeding, the Department submits supplemental comments to address additional concerns 
raised by commenting parties. However, the Department notes that many of the comments directed at 
the Department’s positions in initial comments are no longer applicable, and therefore the Department 
focuses its supplemental comments on topics that are still relevant. 
 
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  
 

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 

 

1 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 on Carbon-free Standard – Clarifying use of Credits, Net Market 
Purchases, and Reporting, September 16, 2025, Docket No. E-999/CI-23-151, (eDockets) 20259-223083-01. 
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. 
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. 

https://efiling.web.commerce.state.mn.us/documents/%7b20165499-0000-C210-8F2E-0C13DC153E0D%7d/download?contentSequence=0&rowIndex=1
https://www.edockets.state.mn.us/documents/%7bC040E392-0000-CC1C-8631-CA940743834E%7d/download?contentSequence=0&rowIndex=11
https://www.edockets.state.mn.us/documents/%7b80E20793-0000-C23E-AEA4-9A9FE73C5189%7d/download?contentSequence=0&rowIndex=14
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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 
 

August 20, 2025 The Department submitted Reply Comments in the current docket.10 
 
 
 
 
 
 

 

4 Notice of Comment Period, January 22, 2025, (eDockets) 20251-214218-01, (hereinafter “Notice”). 
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”). 
 
9 Minnesota Pollution Control Agency and Minnesota Department of Commerce, Initial Comments, June 5, 2025, (eDockets) 
20256-219638-01, (hereinafter “Initial Joint Comments”). 
10 Minnesota Department of Commerce, Reply Comments, August 20, 2025, (eDockets) 20258-222269-02, (hereinafter 
“Department Reply Comments”).  

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
https://efiling.web.commerce.state.mn.us/turnstile?redirectUri=%2Fdocuments%2F%257B801DC998-0000-C139-9DD6-FED0042852E3%257D%2Fdownload%3FcontentSequence%3D0%26rowIndex%3D14
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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. DEPARTMENT ANALYSIS  
 

A. LEGAL ARGUMENTS AND SYSTEM BOUNDARIES IN FUEL LIFECYCLE ASSESSMENT 
 
Both CURE11 and the Clean Energy Organizations (CEOs)12 make several legal arguments regarding the 
positions taken by the Agencies in Initial Joint Comments. As the Department clearly articulated in its 
Reply Comments, fuel LCA is statutorily permissible and is preferrable to a strict CFS implementation 
that only determines CFS eligibility at the instant of generation. Rather than repeat the Department’s 
previous statements again here, it incorporates by references, its previous statements here.13  
 

 

11 CURE, Reply Comments, August 20, 2025, (eDockets) 20258-222281-01, at 11-12, (hereinafter “CURE Reply Comments”).  
12 Clean Energy Organizations, Reply Comments, August 20, 2025, (eDockets) 20258-222253-01, at 13-16, (hereinafter 
“CEOs Reply Comments”). 
13 Department Reply Comments at 8-12. 

https://efiling.web.commerce.state.mn.us/documents/%7bA067C998-0000-C61E-B8EB-CC1227217762%7d/download?contentSequence=0&rowIndex=1
https://efiling.web.commerce.state.mn.us/documents/%7b308EC898-0000-C81B-8692-973E4266B277%7d/download?contentSequence=0&rowIndex=6
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B. SYSTEM BOUNDARIES IN EMISSIONS ACCOUNTING 

Regarding the CEOs’ claim that indirect carbon emissions should be quantified for carbon capture and 
sequestration (CCS) and hydrogen,14 the Department notes that this request is statutorily no different 
from fuel LCA. Carbon emissions are either determined at the instant of electricity generation, which 
makes fossil-fuel derived hydrogen eligible for the CFS, or they are determined over an applicable 
period of analysis. The Department agrees with the CEOs that indirect emissions should be quantified 
where appropriate but disagrees that these emissions should be quantified for all resources that do 
not have an obvious carbon-free status determination. Fuel LCA, as opposed to an engineering 
analysis, provides a more formalized approach to emissions accounting with required standards of 
practice, but both exercises achieve the same end goal: to quantify upstream and downstream 
emissions.  
 
The largest difference between engineering analysis and fuel LCA the Department advocates for is in 
the use of a counterfactual. In its Reply Comments, the Department stated: 

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.15 

Rebound effects are real and relevant to the quantification of carbon emissions. For example, if a 
waste incinerator shuts down because it cannot be used for CFS compliance, the next logical place for 
the waste is a landfill, which increases CO2 emissions. The Commission should not ignore real 
consequences of its decisions, which is why counterfactuals are necessary. Rebound effects are also 
why the Department recommends against CFS eligibility for primary biomass. Primary biomass creates 
market pressure to increase marginal production, which must come from somewhere. The source of 
new primary biomass could be anywhere in the world, with variable land use changes as benign as 
restoring idled or degraded agricultural land to clear cutting rainforest, a variability which makes the 
study overly burdensome to complete due to a multiple attribution problem. Similarly, if there is an 
economic use for a waste product—rather than to open burn or sequester the waste product—then 
the reduction of these alternative uses offset by energy production must also be considered. 
Therefore, only products that are truly waste, that have no current economic value, can reasonably be 
determined not to lead to rebound effects that require additional study.  
 

 

14 CEOs Reply Comments at 18-21. 
15 Department Reply Comments at 14. 
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Regarding the scope of greenhouse gas quantification, the Central Municipal Power Agency Services 
(CMPAS) requests clarification from the Department and Minnesota Pollution Control Agency (MPCA) 
regarding the inclusion of greenhouse gas emissions throughout the Joint Initial Comments. 
Specifically, CMPAS asked to “clarify whether other types of greenhouse gas (“GHG”) emissions 
impacts included in any LCA will be converted to carbon dioxide equivalents (“CO2e”) or remain as 
separate types of emissions.”16  
 
The Department provided clarification on the quantification of all relevant greenhouse gases in fuel 
LCA studies in its reply comments: 

First, greenhouse gasses that are not carbon dioxide should qualify for 
inclusion in fuel LCA studies. While carbon dioxide can act as a fertilizer 
and causes ocean acidification, 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.17 [citations omitted] 

C. ENGINEERING ANALYSIS FOR CCS 

In Initial Joint Comments, the Agencies stated: 
 

The requirements for mixed generation are greater compared to 
hydrogen-only generation. Combustion of hydrogen with other fuels 
needs to have an engineering study to determine the final electricity 
output derived from hydrogen compared to other input fuels, which may 
not be equivalent to the energy content of the input fuels. While upstream 
losses from zero-emission hydrogen do not need to be quantified, the 
engineering study needs to determine the final electricity output for a 
potential range of hydrogen co-firing that may result from different 
percentages of fuel mixtures based on potential operational restrictions, 
up to a zero-hydrogen fuel mix.18 
 

Xcel disagrees with the Department’s recommendation to require an engineering study to determine 
the final electricity output derived from hydrogen compared to other input fuels. 
 

Regarding the Agencies’ recommendation to require engineering studies 
to affirm heat rates (MMBtu per MWh), we again state that the amount 
of CF generation that can be applied towards CFS compliance should be 
determined on a fuel-by-fuel basis and does not need to be determined 

 

16 Central Municipal Power Agency/Services, Reply Comments, August 20, 2025, (eDockets) 20258-222276-01 at 5.  
17 Department Reply Comments at 13-14. 
18 Initial Joint Comments at 17. 

https://efiling.web.commerce.state.mn.us/documents/%7BC05FC998-0000-CD32-8DC4-7C2E732CAA7B%7D/download?contentSequence=0&rowIndex=15
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comparative to other fuel resources simultaneously being combusted. 
Engineering studies should not be required.19 

 

The Department points to two examples that demonstrate why Xcel’s recommendation is problematic. 
First, the US Energy Information Administration (EIA) publishes data on heat rates of different power 
generation technologies based on fuel source. The difference in heat rates for 2023 is shown in Table 
1. 

Table 1:  
Comparison of Heat Rates (Btu / kWh) by Fuel Source and Generation Technology for  

EIA Test Year 2023 
Prime Mover Coal Petroleum Natural Gas Nuclear 
Steam Generator 10,020 10,314 10,285 10,452 
Gas Turbine -- 13,088 11,010 -- 
Internal 
Combustion -- 10,506 8,900 -- 

Combined Cycle -- 9,696 7,549 -- 
Source: EIA20 

 
The difference in heat rate between the most efficient steam generation, which uses coal, and the 
least efficient steam generation, which uses nuclear is 568 Btu / kWh, which is a 5.6 percent difference. 
Much larger differences are observed for gas turbines and combined cycle turbines between 
petroleum and natural gas. While hydrogen is much more similar to natural gas than any other fuel, 
the differences in energy density and volume mean that the same operational characteristics should 
not be assumed. 
 
Furthermore, Harper et al. (2025) predicts over a 2 percent difference in heat rate between a 0 – 100 
percent hydrogen co-fire, which uses experimental results from a 38.8 percent hydrogen co-fire by 
volume.21 While a 2 percent difference is not highly significant, the estimated variation is only 
prediction based on the energy content of hydrogen. The 38.8 percent hydrogen by volume tested in 
Harper et al. (2025) is equivalent to approximately 18 percent hydrogen by energy content, due to the 
lower energy density of hydrogen compared to natural gas by volume.22 This very recent study does 
not identify any real-world experimental results that test hydrogen contents that are significantly 
higher than its own experiments, and thus there remains significant uncertainty about hydrogen 

 

19 In the Matter of a Commission Investigation into a Fuel Life-Cycle Analysis Framework for Utility Compliance with 
Minnesota’s Carbon-Free Standard, Xcel Energy, Reply Comments, August 20, 2025, (eDockets) 20258-222259-01 at 5 
(hereinafter “Xcel Reply Comments”).  
20 US Energy Information Administration. Table 8.2. Average Tested Heat Rates by Prime Mover and Energy Source, 2013 – 
2023. (2024). Available at: https://www.eia.gov/electricity/annual/html/epa_08_02.html  
21 See figure 20. Results are extrapolated based on experimental results. Harper, J., Gibeaut, D., Lozier, M., Sake, R., Wolf, 
T., & Noble, D. R. (2025). Hydrogen Cofiring Demonstration at Constellation Hillabee Siemens Energy SGT6-6000G Power 
Plant. Journal of Engineering for Gas Turbines and Power, 147(5), 051025.  
22 See figure 4. Goldmeer, Jeffrey. Power to Gas: Hydrogen for Power Generation. General Electric Company, (February 
2019). Available at: https://www.gevernova.com/content/dam/gepower/global/en_US/documents/fuel-
flexibility/GEA33861-Power-to-Gas-Hydrogen-for-Power-Generation.pdf  

https://efiling.web.commerce.state.mn.us/documents/%7B60C9C898-0000-CC12-BC26-B2EDB7C55FEE%7D/download?contentSequence=0&rowIndex=10
https://www.eia.gov/electricity/annual/html/epa_08_02.html
https://www.gevernova.com/content/dam/gepower/global/en_US/documents/fuel-flexibility/GEA33861-Power-to-Gas-Hydrogen-for-Power-Generation.pdf
https://www.gevernova.com/content/dam/gepower/global/en_US/documents/fuel-flexibility/GEA33861-Power-to-Gas-Hydrogen-for-Power-Generation.pdf
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performance at significantly higher energy contents. To the Department’s knowledge, there are no 
commercially available turbines capable of combusting 100 percent hydrogen. The absence of such 
examples demonstrates that significant engineering challenges remain with the combustion of 100 
percent hydrogen. These challenges may alter performance characteristics of hydrogen co-firing such 
that a simple energy input calculation is not sufficient. 
 

D. TEMPLATE/ATTACHMENT A 
 

Both CURE and Xcel make comments regarding the Agencies’ recommendation to fill out a template. 
Xcel states: 

“Xcel Energy appreciates the effort that the Agencies are making to 
streamline the comment process. The example template that the Agencies 
included with their positions proved helpful for completing the template, 
however no specific directions were included.”23  

The Department acknowledges Xcel’s statement and agrees that further instructions would have been 
helpful to fill out the template. The intended result to use the template is:  

To ensure that each commenting party addresses each of the main 
concerns with resource eligibility in this proceeding, the Agencies request 
that all commenting parties fill out the template, which is included as 
Attachment A. The template ensures each of the main subjects open for 
comment is addressed and will help summarize complex positions for each 
resource.24 

Due to the complex set of resource eligibility concerns and related topics in lifecycle assessment, the 
normative exercise of filling out the template requires each intervenor to examine whether each 
relevant concern is sufficiently addressed by the intervenor’s comments. It was therefore surprising to 
read CURE’s comments, which state: 

Furthermore, asking all commenting parties to fill out a ballot, as the 
agencies do in their initial comment, appears to conflate the application of 
law and science with a political process. While the Commission staff must 
make some sense of the comments in this docket, it is hardly the case that 
voting among commenting stakeholders is a valid way to make a decision 
on what a law means. CURE encourages the agencies and all commenters 
to instead focus on the actual legal and policy arguments in this case 
without creating a false sense of order through voting.25 [citations 
omitted] 

 

23 Xcel Reply Comments at 7. 
24 Initial Joint Comments at 8. 
25 CURE Reply Comments at 12. 
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The Agencies never implied, nor stated that CFS eligibility should be determined by vote, nor did the 
Agencies provide a ballot to fill out. Attachment A to the Agencies’ Initial Joint Comments is titled 
“Template Summary of Positions,” and in no way implies that the template is a ballot. 

E. MODIFICATIONS AND CLARIFICATIONS OF REPLY COMMENTS 

E.1. Modification of Recommendation B.4 
 
After discussions with stakeholders, the Department discovered that its Recommendation B.4 requires 
modification. Recommendation B.4 states:  
 

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.26 

 
Utility depreciation is a continuous process, and an operating asset may never achieve full depreciation 
status. The Department’s intent with this recommendation is to provide regulatory certainty for assets 
that are determined to be carbon-free until costs of the asset have been recovered by ratepayers. The 
Department does not want a carbon-free resource to later be stripped of its carbon-free status before 
the asset has been paid off, such that ratepayers must fund new generation to replace the now CFS-
ineligible asset and therefore increase ratepayer costs. The Department modifies Recommendation B.4 
as follows: 
 
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 after the initial capital 
expenditure is expected to be paid off, to be determined at the time of CFS eligibility. no 
sooner than after the capital project is fully depreciated. 

 
With this modification, the Department expects that an initial payoff period will be estimated when the 
resource is determined to be carbon-free, which is decoupled from actual depreciation schedules. This 
process will designate a date, at which time the CFS eligibility of the resource must be reaffirmed by a 
new fuel lifecycle analysis study. 
 
 
 

 

26 Department Reply Comments at 16. 
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E.2. Recission of Recommendation B.5 
 
After discussions with stakeholders, the Department discovered that its Recommendation B.4 should 
be rescinded. Recommendation B.5 states:  

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.27 

This recommendation pertains to the avoided emissions partial compliance structure that the 
Department rescinded in its reply comments. The fuel mix is relevant for resources that are assigned 
partial CFS compliance because other resources that are partially compliant will impact the overall 
emissions if the resource mix changes. With the requirement for only fully carbon-free resources in a 
co-fire, there is no need to track the fuel mix explicitly, because the carbon-free percentage is explicitly 
known. The Department rescinds Recommendation B.5. 
 

E.3. Modification of Recommendation J.1 
 
After discussions with stakeholders, the Department discovered that its Recommendation B.4 requires 
modification. Recommendation J.1 states:  

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.28 

The Department’s formula does not cover the full range of contractual types available, and thus leads 
to an overestimation of market exposure. Such contracts not covered by the Department’s 
recommendation include purchases of unspecified energy that may have different generation sources 
over time. It does not matter whether these contracts include any EACs, because net market purchases 

 

27 Id. 
28 Id., at 17. 
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are intended to provide for compliance credit for energy purchases from MISO that are not under 
contract, which is different from CFS-eligible energy. “Specified electric purchases” too narrowly 
focuses on contracts for power from specific power plants. The Department modifies its 
recommendation J.1 as follows: 
 
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 contracted specified electric purchases. Net market purchases only occur when 
electricity generation and contracted specified electric purchases are lower than total 
retail electric sales; and 

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

IV. 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 III above, and additional recommendations are included in Appendix A. 
 
The Department notes that Recommendation B.5 was rescinded, and replaced by the subsequent 
recommendation, which was not numbered in the Department’s reply comments. 

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. 

 

• 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 after the initial capital 

expenditure is expected to be paid off, to be determined at the time of CFS eligibility. 
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• B.5. 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.   

 
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 
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J. THE DEFINITION AND CALCULATION OF NET MARKET PURCHASES. 

• J.1. The Department recommends the Commission order the following requirements for net 
market purchases: 
C. Net market purchases are defined as total retail electric sales minus electricity generation, 

minus contracted electric purchases. Net market purchases only occur when electricity 
generation and contracted electric purchases are lower than total retail electric sales; and 

D. 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 



 
 

 

 

 

Attachments  
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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 – Contracted Electric 
Purchases 

Yes No N/A N/A 
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September 17, 2025





Sasha Bergman

Executive Secretary

Minnesota Public Utilities Commission

121 7th Place East, Suite 350

St. Paul, Minnesota  55101-2147





RE:	Comments of the Minnesota Department of Commerce

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





Dear Ms. Bergman:



Attached are the supplemental 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 

The Investigation was initiated by the Minnesota Public Utilities Commission (Commission) on November 7, 2024.



The Department continues to recommend resource eligibility determinations and criteria and standards for the measurement of Carbon-free Standard compliance, and is available to answer any questions the Minnesota Public Utilities Commission may have.



Sincerely,



/s/ Sydnie Lieb, Ph.D.

Assistant Commissioner, Office of Regulatory Analysis 
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Before the Minnesota Public Utilities Commission

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). 



This proceeding discerns which resources satisfy the requirements for CFS compliance and qualify as carbon-free under applicable standards. The determination of eligibility depends on the methodologies used in lifecycle emissions analysis and the selection of an appropriate baseline scenario for comparison. 



Per the ongoing record development in Docket No. E-999/CI-23-151,[footnoteRef:2] the Minnesota Department of Commerce (Department) re-examined its positions in Initial Joint Comments and modified its positions in reply comments to align with the Commission’s decision. After reviewing reply comments in the current proceeding, the Department submits supplemental comments to address additional concerns raised by commenting parties. However, the Department notes that many of the comments directed at the Department’s positions in initial comments are no longer applicable, and therefore the Department focuses its supplemental comments on topics that are still relevant. [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, Order on Carbon-free Standard – Clarifying use of Credits, Net Market Purchases, and Reporting, September 16, 2025, Docket No. E-999/CI-23-151, (eDockets) 20259-223083-01.] 




[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, (hereinafter “Notice”).] 






		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: ] 






		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”).] 






		August 20, 2025

		The Department submitted Reply Comments in the current docket.[footnoteRef:11] [11:  Minnesota Department of Commerce, Reply Comments, August 20, 2025, (eDockets) 20258-222269-02, (hereinafter “Department Reply 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.



[bookmark: _Toc174055959]Department ANALYSIS 



Legal Arguments and System Boundaries in Fuel Lifecycle Assessment



Both CURE[footnoteRef:12] and the Clean Energy Organizations (CEOs)[footnoteRef:13] make several legal arguments regarding the positions taken by the Agencies in Initial Joint Comments. As the Department clearly articulated in its Reply Comments, fuel LCA is statutorily permissible and is preferrable to a strict CFS implementation that only determines CFS eligibility at the instant of generation. Rather than repeat the Department’s previous statements again here, it incorporates by references, its previous statements here.[footnoteRef:14]  [12:  CURE, Reply Comments, August 20, 2025, (eDockets) 20258-222281-01, at 11-12, (hereinafter “CURE Reply Comments”). ]  [13:  Clean Energy Organizations, Reply Comments, August 20, 2025, (eDockets) 20258-222253-01, at 13-16, (hereinafter “CEOs Reply Comments”).]  [14:  Department Reply Comments at 8-12.] 




System Boundaries in Emissions Accounting

Regarding the CEOs’ claim that indirect carbon emissions should be quantified for carbon capture and sequestration (CCS) and hydrogen,[footnoteRef:15] the Department notes that this request is statutorily no different from fuel LCA. Carbon emissions are either determined at the instant of electricity generation, which makes fossil-fuel derived hydrogen eligible for the CFS, or they are determined over an applicable period of analysis. The Department agrees with the CEOs that indirect emissions should be quantified where appropriate but disagrees that these emissions should be quantified for all resources that do not have an obvious carbon-free status determination. Fuel LCA, as opposed to an engineering analysis, provides a more formalized approach to emissions accounting with required standards of practice, but both exercises achieve the same end goal: to quantify upstream and downstream emissions.  [15:  CEOs Reply Comments at 18-21.] 




The largest difference between engineering analysis and fuel LCA the Department advocates for is in the use of a counterfactual. In its Reply Comments, the Department stated:

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.[footnoteRef:16] [16:  Department Reply Comments at 14.] 


Rebound effects are real and relevant to the quantification of carbon emissions. For example, if a waste incinerator shuts down because it cannot be used for CFS compliance, the next logical place for the waste is a landfill, which increases CO2 emissions. The Commission should not ignore real consequences of its decisions, which is why counterfactuals are necessary. Rebound effects are also why the Department recommends against CFS eligibility for primary biomass. Primary biomass creates market pressure to increase marginal production, which must come from somewhere. The source of new primary biomass could be anywhere in the world, with variable land use changes as benign as restoring idled or degraded agricultural land to clear cutting rainforest, a variability which makes the study overly burdensome to complete due to a multiple attribution problem. Similarly, if there is an economic use for a waste product—rather than to open burn or sequester the waste product—then the reduction of these alternative uses offset by energy production must also be considered. Therefore, only products that are truly waste, that have no current economic value, can reasonably be determined not to lead to rebound effects that require additional study. 



Regarding the scope of greenhouse gas quantification, the Central Municipal Power Agency Services (CMPAS) requests clarification from the Department and Minnesota Pollution Control Agency (MPCA) regarding the inclusion of greenhouse gas emissions throughout the Joint Initial Comments. Specifically, CMPAS asked to “clarify whether other types of greenhouse gas (“GHG”) emissions impacts included in any LCA will be converted to carbon dioxide equivalents (“CO2e”) or remain as separate types of emissions.”[footnoteRef:17]  [17:  Central Municipal Power Agency/Services, Reply Comments, August 20, 2025, (eDockets) 20258-222276-01 at 5. ] 




The Department provided clarification on the quantification of all relevant greenhouse gases in fuel LCA studies in its reply comments:

First, greenhouse gasses that are not carbon dioxide should qualify for inclusion in fuel LCA studies. While carbon dioxide can act as a fertilizer and causes ocean acidification, 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.[footnoteRef:18] [citations omitted] [18:  Department Reply Comments at 13-14.] 


Engineering Analysis for CCS

In Initial Joint Comments, the Agencies stated:



The requirements for mixed generation are greater compared to hydrogen-only generation. Combustion of hydrogen with other fuels needs to have an engineering study to determine the final electricity output derived from hydrogen compared to other input fuels, which may not be equivalent to the energy content of the input fuels. While upstream losses from zero-emission hydrogen do not need to be quantified, the engineering study needs to determine the final electricity output for a potential range of hydrogen co-firing that may result from different percentages of fuel mixtures based on potential operational restrictions, up to a zero-hydrogen fuel mix.[footnoteRef:19] [19:  Initial Joint Comments at 17.] 




Xcel disagrees with the Department’s recommendation to require an engineering study to determine the final electricity output derived from hydrogen compared to other input fuels.



Regarding the Agencies’ recommendation to require engineering studies to affirm heat rates (MMBtu per MWh), we again state that the amount of CF generation that can be applied towards CFS compliance should be determined on a fuel-by-fuel basis and does not need to be determined comparative to other fuel resources simultaneously being combusted. Engineering studies should not be required.[footnoteRef:20] [20:  In the Matter of a Commission Investigation into a Fuel Life-Cycle Analysis Framework for Utility Compliance with Minnesota’s Carbon-Free Standard, Xcel Energy, Reply Comments, August 20, 2025, (eDockets) 20258-222259-01 at 5 (hereinafter “Xcel Reply Comments”). ] 




The Department points to two examples that demonstrate why Xcel’s recommendation is problematic. First, the US Energy Information Administration (EIA) publishes data on heat rates of different power generation technologies based on fuel source. The difference in heat rates for 2023 is shown in Table 1.

Table 1: 

Comparison of Heat Rates (Btu / kWh) by Fuel Source and Generation Technology for 

EIA Test Year 2023

		Prime Mover

		Coal

		Petroleum

		Natural Gas

		Nuclear



		Steam Generator

		10,020

		10,314

		10,285

		10,452



		Gas Turbine

		--

		13,088

		11,010

		--



		Internal Combustion

		--

		10,506

		8,900

		--



		Combined Cycle

		--

		9,696

		7,549

		--





Source: EIA[footnoteRef:21] [21:  US Energy Information Administration. Table 8.2. Average Tested Heat Rates by Prime Mover and Energy Source, 2013 – 2023. (2024). Available at: https://www.eia.gov/electricity/annual/html/epa_08_02.html ] 




The difference in heat rate between the most efficient steam generation, which uses coal, and the least efficient steam generation, which uses nuclear is 568 Btu / kWh, which is a 5.6 percent difference. Much larger differences are observed for gas turbines and combined cycle turbines between petroleum and natural gas. While hydrogen is much more similar to natural gas than any other fuel, the differences in energy density and volume mean that the same operational characteristics should not be assumed.



Furthermore, Harper et al. (2025) predicts over a 2 percent difference in heat rate between a 0 – 100 percent hydrogen co-fire, which uses experimental results from a 38.8 percent hydrogen co-fire by volume.[footnoteRef:22] While a 2 percent difference is not highly significant, the estimated variation is only prediction based on the energy content of hydrogen. The 38.8 percent hydrogen by volume tested in Harper et al. (2025) is equivalent to approximately 18 percent hydrogen by energy content, due to the lower energy density of hydrogen compared to natural gas by volume.[footnoteRef:23] This very recent study does not identify any real-world experimental results that test hydrogen contents that are significantly higher than its own experiments, and thus there remains significant uncertainty about hydrogen performance at significantly higher energy contents. To the Department’s knowledge, there are no commercially available turbines capable of combusting 100 percent hydrogen. The absence of such examples demonstrates that significant engineering challenges remain with the combustion of 100 percent hydrogen. These challenges may alter performance characteristics of hydrogen co-firing such that a simple energy input calculation is not sufficient. [22:  See figure 20. Results are extrapolated based on experimental results. Harper, J., Gibeaut, D., Lozier, M., Sake, R., Wolf, T., & Noble, D. R. (2025). Hydrogen Cofiring Demonstration at Constellation Hillabee Siemens Energy SGT6-6000G Power Plant. Journal of Engineering for Gas Turbines and Power, 147(5), 051025. ]  [23:  See figure 4. Goldmeer, Jeffrey. Power to Gas: Hydrogen for Power Generation. General Electric Company, (February 2019). Available at: https://www.gevernova.com/content/dam/gepower/global/en_US/documents/fuel-flexibility/GEA33861-Power-to-Gas-Hydrogen-for-Power-Generation.pdf ] 




Template/Attachment A



Both CURE and Xcel make comments regarding the Agencies’ recommendation to fill out a template. Xcel states:

“Xcel Energy appreciates the effort that the Agencies are making to streamline the comment process. The example template that the Agencies included with their positions proved helpful for completing the template, however no specific directions were included.”[footnoteRef:24]  [24:  Xcel Reply Comments at 7.] 


The Department acknowledges Xcel’s statement and agrees that further instructions would have been helpful to fill out the template. The intended result to use the template is: 

To ensure that each commenting party addresses each of the main concerns with resource eligibility in this proceeding, the Agencies request that all commenting parties fill out the template, which is included as Attachment A. The template ensures each of the main subjects open for comment is addressed and will help summarize complex positions for each resource.[footnoteRef:25] [25:  Initial Joint Comments at 8.] 


Due to the complex set of resource eligibility concerns and related topics in lifecycle assessment, the normative exercise of filling out the template requires each intervenor to examine whether each relevant concern is sufficiently addressed by the intervenor’s comments. It was therefore surprising to read CURE’s comments, which state:

Furthermore, asking all commenting parties to fill out a ballot, as the agencies do in their initial comment, appears to conflate the application of law and science with a political process. While the Commission staff must make some sense of the comments in this docket, it is hardly the case that voting among commenting stakeholders is a valid way to make a decision on what a law means. CURE encourages the agencies and all commenters to instead focus on the actual legal and policy arguments in this case without creating a false sense of order through voting.[footnoteRef:26] [citations omitted] [26:  CURE Reply Comments at 12.] 


The Agencies never implied, nor stated that CFS eligibility should be determined by vote, nor did the Agencies provide a ballot to fill out. Attachment A to the Agencies’ Initial Joint Comments is titled “Template Summary of Positions,” and in no way implies that the template is a ballot.

Modifications and clarifications of Reply Comments

Modification of Recommendation B.4



After discussions with stakeholders, the Department discovered that its Recommendation B.4 requires modification. Recommendation B.4 states: 



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.[footnoteRef:27] [27:  Department Reply Comments at 16.] 




Utility depreciation is a continuous process, and an operating asset may never achieve full depreciation status. The Department’s intent with this recommendation is to provide regulatory certainty for assets that are determined to be carbon-free until costs of the asset have been recovered by ratepayers. The Department does not want a carbon-free resource to later be stripped of its carbon-free status before the asset has been paid off, such that ratepayers must fund new generation to replace the now CFS-ineligible asset and therefore increase ratepayer costs. The Department modifies Recommendation B.4 as follows:



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

[bookmark: _Hlk208413083]B. For new capital projects, lifecycle emissions shall be evaluated after the initial capital expenditure is expected to be paid off, to be determined at the time of CFS eligibility. no sooner than after the capital project is fully depreciated.



With this modification, the Department expects that an initial payoff period will be estimated when the resource is determined to be carbon-free, which is decoupled from actual depreciation schedules. This process will designate a date, at which time the CFS eligibility of the resource must be reaffirmed by a new fuel lifecycle analysis study.







Recission of Recommendation B.5



After discussions with stakeholders, the Department discovered that its Recommendation B.4 should be rescinded. Recommendation B.5 states: 

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.[footnoteRef:28] [28:  Id.] 


This recommendation pertains to the avoided emissions partial compliance structure that the Department rescinded in its reply comments. The fuel mix is relevant for resources that are assigned partial CFS compliance because other resources that are partially compliant will impact the overall emissions if the resource mix changes. With the requirement for only fully carbon-free resources in a co-fire, there is no need to track the fuel mix explicitly, because the carbon-free percentage is explicitly known. The Department rescinds Recommendation B.5.



Modification of Recommendation J.1



After discussions with stakeholders, the Department discovered that its Recommendation B.4 requires modification. Recommendation J.1 states: 

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.[footnoteRef:29] [29:  Id., at 17.] 


The Department’s formula does not cover the full range of contractual types available, and thus leads to an overestimation of market exposure. Such contracts not covered by the Department’s recommendation include purchases of unspecified energy that may have different generation sources over time. It does not matter whether these contracts include any EACs, because net market purchases are intended to provide for compliance credit for energy purchases from MISO that are not under contract, which is different from CFS-eligible energy. “Specified electric purchases” too narrowly focuses on contracts for power from specific power plants. The Department modifies its recommendation J.1 as follows:



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 contracted specified electric purchases. Net market purchases only occur when electricity generation and contracted specified electric purchases are lower than total retail electric sales; and

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

[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 III above, and additional recommendations are included in Appendix A.



The Department notes that Recommendation B.5 was rescinded, and replaced by the subsequent recommendation, which was not numbered in the Department’s reply comments.

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 after the initial capital expenditure is expected to be paid off, to be determined at the time of CFS eligibility.



· B.5. 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:

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

D. 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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Appendix A: Summary of Positions			            Minnesota Department of Commerce

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



		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 – Contracted Electric Purchases

		Yes

		No

		N/A

		N/A








