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COMMENTS 

 
INTRODUCTION 

 
Northern States Power Company, doing business as Xcel Energy, submits these 
Comments to the Minnesota Public Utilities Commission in response to the 
Commission’s January 22, 2025 Notice of Comment Period. We provide input on 
most, but not all, of the topics identified in the Notice.  
 
In summary, Xcel Energy:  

• Supports the development of a Life Cycle Analysis (LCA) framework to enable 
understanding and consistency among all participants and to manage and 
establish expectations of the process,  

• Reiterates our position that storage assets should be viewed as a pass through 
such that compliance with the Carbon Free Standard (CFS) is based upon the 
source of electricity generation,  

• Endorses CFS compliance tracking for partial compliance based on net 
generation,  

• Maintains our position on partial compliance accounting for Carbon Capture 
and Sequestration/Storage (CCS) and co-firing of fuels, and  

• Suggests that biomass, renewable natural gas (RNG) and solid waste should be 
eligible as partially or fully carbon-free (CF) generation resources based upon 
the outcome of an LCA.  
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COMMENTS 
 
I. BACKGROUND 
 
In 2023, the Minnesota Legislature passed legislation establishing Minnesota’s CFS, 
requiring Minnesota utilities to generate or procure sufficient energy to provide 100 
percent CF energy to their Minnesota retail customers by 2040 as reflected in Minn. 
Stat. § 216B.1691 subd. 2(g). The Commission initiated Docket No. E999/CI-23-151 
to investigate implementing changes to the criteria and standards used to measure 
compliance with the CFS. On November 7, 2024 the Commission issued an ORDER 
INITIATING NEW DOCKET to begin record development designed to permit the 
Commission to render a decision by December 31, 2025.1  
 
The Order noted that the record in Docket No. E999/CI-23-151 was not sufficient to 
establish the criteria and standards necessary to permit a utility to calculate its partial 
compliance with the CFS – and that the most reasonable course of action was to 
initiate a new docket aimed at engaging in a more granular analysis of threshold issues 
identified by commenters. The Order further explains that distilling these issues is 
vital to the Commission’s consideration of the calculations, methodologies, and 
analyses that will aid successful implementation of the statute in a manner consistent 
with legislative policy goals and the public interest. 
 
The Commission issued a Notice of Comment Period in the instant docket on 
January 22, 2025 to explore what actions, if any, the Commission should take to 
establish the criteria and standards necessary for utilities to calculate partial 
compliance with the CFS specifically requesting comments on the following:   

• 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.2 

 
1 In the Matter of a Commission Investigation into a Fuel Life-Cycle Analysis Framework for Utility Compliance with 
Minnesota’s Carbon-Free Standard, Docket No. E999/CI-24-352. 
2 Provided in the Partnership on Waste and Energy’s June 28, 2024 Comments and July 24, 2024 Reply 
Comments and summarized in Appendix 2 of Staff’s September 12, 2024 Briefing Papers. 
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• 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. 

• 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. 
• Are there any other issue or concerns related to this matter? 

 
II. LIFE CYCLE ANALYSIS  
 
The Company supports the need for further Commission guidance on how to define 
the sources of and requirements for LCAs.  As a threshold matter, the Company 
believes establishment of an LCA framework will enable understanding and 
consistency among participants and will manage overall expectations of the LCA 
process. We suggest that the framework should not only identify the sources and 
requirements of an LCA but also include (1) definitions; (2) acceptable processes 
(including modeling and modeling alternatives); (3) identify governance and oversight 
responsibilities; (4) identify timing considerations; and (5) address the use and 
application of LCA results. We recommend developing a high-level, structural 
framework rather than a detailed, specific framework, as the development of LCAs 
may evolve over time. 

 
The Company offers the following for consideration in the establishment of an LCA 
framework:  
 
A. LCA Carbon-Free Resources Definitions 
 
An important first step in developing an LCA framework is to identify resources that 
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are considered CF and do not require an LCA.3 Consistent with our previous 
comments,4 the following resources should not require an LCA: 

• Resources identified in Minn. Stat. § 216B.1691 subd. (c) as “eligible energy 
technologies” (EETs), including wind, solar, hydro-power and hydrogen 
generated from these carbon-free resources; and  

• Electricity generated from nuclear power plants.5  
 

Next, it is necessary to define resources that will require an LCA for purposes of CFS 
compliance tracking.  In this docket, the LCA process should apply to resources that 
combust fuels that may (or could) emit carbon dioxide in the generation of electricity 
and have not previously been identified as CF per Minn. Stat. § 216B.1691 subd. (c) 
or through the LCA process.  
 
B. LCA Framework and Definitions 

  
1. LCA Framework 
 

To enable consistency across LCAs, it is necessary to establish the requirements for an 
LCA. We suggest that the Natural Gas Innovation Act (NGIA) and the NGIA 
Greenhouse Gas Frameworks Docket6 would provide helpful resources as a starting 
point to establish such requirements. In that docket, the Commission already requires 
utilities to file expected greenhouse gas (GHG) intensities, also referred to as carbon 
intensities (CI), based upon the outcome of an LCA, for natural gas and for all 
“innovative resources” that are eligible for inclusion in a NGIA Plan. The Company 
recommends that, at a minimum, a state agency (or agencies) be identified as 
responsible for developing, overseeing and managing the LCA framework and review 
of LCAs.  
 

 

 
3 In accordance with Minn. Stat. § 216B.1691, any fuel that does not release carbon dioxide to the atmosphere 
in the generation of electricity should be considered CF. CF resources are, by definition, carbon-free and 
should, therefore, receive 100% credit toward CFS compliance without requiring an LCA.  
4 June 28, 2024, July 24.2024 and January 29, 2025 Xcel Energy Comments filed in Docket No. E999/CI-23-
151 Docket No. E999/CI-23-151 Xcel Energy’s June 28, 2024 Comments, July 24, 2024 Reply Comments 
and January 29, 2025 Comments. 
5 If CFS compliance ultimately requires the retirement of a renewable energy certificate (REC) or Alternative 
Energy Credit (AEC) or Energy Attribute Credit (EAC) for each MWh, then the Commission should 
establish a process whereby nuclear generation is allocated RECs, AECs or EACs.  
6 June 1, 2022 ORDER ESTABLISHING FRAMEWORKS FOR IMPLEMENTING MINNESOTA’S NATURAL GAS 
INNOVATION ACT. In the Matter of Establishing Frameworks to Compare Lifecycle Greenhouse Gas 
Emission Intensities of Various Resources, and to Measure Cost Effectiveness of Individual Resources and of 
Overall Innovation Plans. Docket No. G999/CI-21-566 (NGIA Frameworks Docket). 
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a. LCA Framework Definitions 
 

As part of the development of an LCA framework we suggest that the following LCA 
definitions be established:  

• LCA Boundaries: The boundaries of an LCA determine the scope of the 
analysis. LCA Boundaries will determine how far upstream and downstream on 
a particular resource’s supply chain GHG emissions are evaluated. For 
example, the NGIA statutory definition of “Lifecycle greenhouse gas 
emissions” means the aggregate GHG resulting from the production, 
processing, transmission, and consumption of an energy resource.7 

• LCA Key Data Inputs: The Commission may also wish to specify key data 
inputs, as it did in the NGIA GHG Frameworks Docket. As in the NGIA 
docket, it is important to allow project or fuel-specific inputs when available, 
but to also provide the option to rely on default data and industry assumptions 
if project- or fuel-specific inputs are not available. 

• Comparative Scenario Evaluations: Comparative Scenario Evaluations 
(CSE) should be allowed as part of the LCA process. A CSE can be used to 
compare two fuel pathways to determine which fuel pathway is better for the 
environment and whether or not the fuel pathway can be identified as a wholly 
or partially CF fuel pathway. The requirements of such evaluations should be 
defined including a definition of a baseline as usual (i.e., a counterfactual 
scenario of what GHG emissions would occur in the absence of fuel 
production). This concept is illustrated by Argonne National Laboratory in an 
outline of an approach to RNG LCA using Argonne National Laboratory’s 
Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation 
Model (GREET).8  

• Approved Carbon-Free Fuel Pathways: A process should be defined by 
which CF fuel pathways are approved via the LCA process, including 
documentation of the approved fuel type, feedstock, and production processes.  
Once a fuel pathway has been defined as CF, either initially or after undertaking 
an LCA, the CF fuel pathway should be added to an “Approved CF Fuel 
Pathway” list. This process could be informed by the Certified Pathways 
website the California Air Resources Board (CARB) maintains for their Low 
Carbon Fuel Standard (LCFS), which references the carbon intensity (CI) 
values of fuel resources.9 Defining and tracking approved CF fuel pathways will 
simplify compliance by allowing a utility to rely on an already approved 
pathway, as long as their process is sufficiently similar, rather than requiring 

 
7 Minn. Stat. § 216B.2427, Subd. 1(j). 
8 https://netl.doe.gov/sites/default/files/netl-file/24RS_MMT_Cai.pdf - see slide 10. 
9 LCFS Pathway Certified Carbon Intensities | California Air Resources Board. 

https://www.revisor.mn.gov/statutes/cite/216B.2427
https://netl.doe.gov/sites/default/files/netl-file/24RS_MMT_Cai.pdf
https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities
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every generator, fuel and project to conduct its own LCA. 
• LCA Outputs: The required outputs of an LCA that will be used to inform 

decision making should also be identified in order to guide the LCA process. 
The output from an LCA is usually a CI score, measured as emissions per unit 
of energy. For example, NGIA statute defines “Lifecycle greenhouse gas 
emissions intensity” as lifecycle greenhouse gas emissions per unit of energy 
delivered to an end user.10 

 
This list of definitions is not all encompassing, and there are likely other definitions 
that will be needed to describe parts of the LCA process not noted above.  

 
b. Consideration of Relevant Examples 

 
The Company notes that the Commission has previously established an LCA 
framework for the natural gas sector through the NGIA GHG Frameworks Docket 
and its approval of the state’s first two NGIA Plans (for CenterPoint Energy and Xcel 
Energy). We recommend consideration of the NGIA GHG Framework as helpful 
background information for the establishment of an LCA framework. However, we 
recommend the LCA framework be simplified and tailored specifically for application 
to the electric sector CFS. We suggest incorporation of the following components 
from the current NGIA framework into an LCA framework: 

1) outlining how the data will be used in decision making;  
2) establishing a clear, flexible methodology; and  
3) identification of key input parameter requirements, with the option to use 

default assumptions when necessary.  
 

We also suggest that this docket can be informed by the LCFS in place in other states, 
which rely on LCA to qualify fuels as eligible for a state LCFS. For example, CARB 
maintains a repository of streamlined and accepted CF fuel pathways for easy use,11 as 
well as an option to file and secure CARB approval of a newly proposed pathway. 
There is a clear governance structure with dedicated CARB staff to support the 
efforts, review and approve pathways. Establishing standardized approaches and 
approved pathways will be important for efficiency; CARB has a large, dedicated 
LCFS staff to maintain the process, which is not the case in Minnesota.  

 
 
 

 
10 Minn. Stat. § 216B.2427, Subd. 1(j). 
11 LCFS Pathway Certified Carbon Intensities | California Air Resources Board. 

https://www.revisor.mn.gov/statutes/cite/216B.2427
https://ww2.arb.ca.gov/resources/documents/lcfs-pathway-certified-carbon-intensities
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C. Streamlined Pathways 
 

Conducting and reviewing LCAs will require significant effort from both utilities and 
the state agency (or agencies) designated as responsible for this role. The Company 
suggests that the identified agency also be responsible for establishing streamlining 
LCA pathways for common fuel types, including certain production pathways for 
hydrogen and RNG, with stakeholder input. We recommend the following: 

• As noted above, identify hydrogen produced with an EET12 as an established 
CF fuel pathway that does not require an LCA. Hydrogen not produced with 
an EET, along with RNG and other fuels purchased with associated renewable 
thermal credits tracked through M-RETs13 should also be identified as CF and 
should not be required to conduct an LCA to count towards CFS compliance, 
as an LCA is already required in order to issue the renewable thermal credit.   

• The Company suggests that the utility proposing a new CF fuel pathway for 
compliance demonstration purposes should be responsible for conducting and 
providing the results of an LCA for review by the identified responsible agency 
(or agencies). 

• The Company further notes that once the LCA results for a given CF fuel 
pathway are approved by the responsible agency, that CF fuel pathway should 
be added to an “approved CF fuel pathways” list that other utilities can rely on 
without needing to conduct another LCA. In order to rely on the “approved 
CF fuel pathways” list, the resource relying on the list would need to have 
similar source and production pathways as the resource on the list. 

 
D. Use of the LCA Framework in Decision-Making  

 
The LCA framework should identify how the results of an LCA will be used to qualify 
resources as CF, partially CF, or not CF. LCA models are developed to calculate CI 
scores. CI scores measure the total greenhouse gas emissions per unit of energy. A 
lower CI score indicates a fuel with lower CO2(e) emissions than a fuel with a higher 
CI score. The resulting CI scores of various fuel pathways can be compared to 
evaluate which are lower in CO2(e) as compared to other fuel pathways. A process will 
need to be established to determine if a fuel qualifies as CF in and of itself, or partially 
CF based upon the resulting CI score(s) as compared to other fuel pathways’ CI 
scores.  

 
The Company suggests there are two approaches that could be taken to identify 
whether a CF fuel pathway is considered CF, partially CF, or not CF based upon the 

 
12 Minn. Stat. § 216B.1691, Subd. 1 (c)(4). 
13 Rebranded to CleanCounts, May 6, 2025, M-RETS Rebrands to CleanCounts. 

https://www.mrets.org/blog/cleancounts/
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outcome of an LCA. These options could be implemented independently or stacked 
one upon the other:  

1. Establish a CI threshold that a CF fuel pathway must meet to be considered 
CF; or 

2. Consider the extent to which a CF fuel pathway is CF based on an LCA CI 
score and assign partial credits. 

 
The Company recommends establishing a CI threshold level below which a CF fuel 
pathway is considered CF. This approach is conceptually similar to the NGIA 
approach. If a CI value for a CF fuel pathway is greater than the threshold, then a 
CSE could be conducted to determine if the CF fuel pathway can receive partial credit 
or not (see section V for more details on partial credits). If, as a result of a CSE, a fuel 
pathway is deemed partially CF, it should also be added to the approved CF fuel 
pathway list noting the partial credit amount.  
 
E. LCA Modeling Methodologies  

 
We recommend that the Commission approve and establish modeling methodologies, 
alternative modeling methodologies, and comparative evaluation guidelines that can 
be utilized to conduct an LCA. The methodologies and guidelines must allow 
flexibility while providing consistency, identifying lifecycle boundaries, and key input 
parameters across fuel types and utilities. 

 
The list of approved methodologies and guidelines should not be static but should 
allow for revisions as refinements are brought forth and deemed appropriate.  

 
1. LCA Modeling 

 
We note that currently the GREET Model14 is considered the gold standard for 
conducting LCAs and allows the removal or modification of calculations to adapt to 
other sectors, as was done in the context of NGIA. The GREET Model establishes 
boundaries, baseline concepts, and provides default data. The GREET Model is 
currently maintained by Argonne National Laboratory with robust, scientific rigor.  
 
We support conducting LCAs on each individual fuel pathway requiring an LCA, 
rather than conducting an LCA on a combination of fuel pathways as would occur 
with fuel blending. LCA results can be applied to account for any fuel blending that 

 
14 GREET: The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation Model | 
Department of Energy. 

https://www.energy.gov/eere/bioenergy/articles/greet-greenhouse-gases-regulated-emissions-and-energy-use-transportation
https://www.energy.gov/eere/bioenergy/articles/greet-greenhouse-gases-regulated-emissions-and-energy-use-transportation
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occurs prior to combustion. For example, if two fuels are blended, one identified as a 
CF fuel pathway and the other not, the portion of the electricity generated by the CF 
resource (on a heat input basis) would count toward CFS compliance demonstration 
and the portion of electricity generated by the non-CF resource would not count 
towards compliance. 

 
2. LCA Modeling Alternatives  

 
In addition to modeling, we recommend that prior studies and literature reviews, such 
as the University of Buffalo’s study on Waste-to-Energy facilities,15 many of which are 
conducted using GREET modeling and other robust methodologies, should be 
allowed for consideration if they are for a similar fuel pathway. In addition, we 
recommend allowing leveraging credible sources of existing LCA analysis results in 
lieu of conducting an LCA where appropriate (e.g., as approved by CARB or in other 
states).  
 

3. Comparative Scenario Evaluations 
 

CSEs comparing two or more waste management alternatives, both of which 
ultimately release GHGs to the atmosphere, should be allowed both as part of an 
LCA and as an LCA modeling alternative. A CSE could result in a fuel resource being 
granted “partial credit” (see discussion below in section V. Partial Compliance for 
further details on “partial credit”) if it ultimately provides a lower-GHG alternative 
than other management options. The details on how partial credits would be issued 
would have to be identified as part of the LCA framework.  
  
The Company supports the use of the GREET Model where appropriate for LCAs, 
along with providing the ability to rely on alternative methodologies, inclusive of CSE 
analysis, that follow the general principles of the GREET Model.16 While GREET has 
many advantages and is generally considered the gold standard for lifecycle analysis, it 
does not provide a pathway for all possible fuel types for electric generation. There is 
no LCA model that does so today, so flexibility for alternatives and emerging models 
will be important. 
  

 
15 “Current and Future Life Cycle Greenhouse Gas Emissions Modeling for Xcel Energy Waste-to-Energy 
Facilities,” Dr John D. Atkinson and Dr. Michael Shelly, University at Buffalo, The State University of New 
York, Spring 2023, Appendix W1, Docket No. E002/RP-24-67, Xcel Energy’s 2024-2040 Upper Midwest 
Integrated Resource Plan, 20242-203029-02. 
16 GREET: The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation Model | 
Department of Energy. 

https://www.edockets.state.mn.us/documents/%7BE02C6A8D-0000-CD2E-8720-26403D943A72%7D/download?contentSequence=0&rowIndex=689
https://www.energy.gov/eere/bioenergy/articles/greet-greenhouse-gases-regulated-emissions-and-energy-use-transportation
https://www.energy.gov/eere/bioenergy/articles/greet-greenhouse-gases-regulated-emissions-and-energy-use-transportation
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F. LCA Governance and Oversight Process  
 
We believe it will be important for the Commission to ultimately decide, with 
technical input from the designated state agency, whether a fuel pathway is considered 
CF or partially CF and can be added to the approved CF fuels pathway list or not. 
 
We suggest a state agency (or agencies) with relevant expertise, such as the MPCA, 
should be designated to review and make a recommendation to the Commission on 
approving or denying the results of an LCA conducted by or on behalf of a utility. 
However, if an LCA conducted by or on behalf of a utility is ultimately denied for a 
given fuel pathway by the Commission, there should be a process for the utility to 
appeal the decision. In addition, another LCA analysis for the denied fuel pathway 
should be allowed to be undertaken by the same or another utility.17   

 
G. Timing Considerations  

 
There are multiple timing considerations to be addressed in the establishment of the 
LCA process.   

• Once an LCA is submitted to the designated state agency for review, the review 
should be completed and approved or denied by the Commission expeditiously 
for utility planning purposes; we suggest that the review process be completed 
within six months.  

• In addition, we suggest that it is necessary for utility planning purposes for the 
Commission to proactively identify the valid duration of an LCA outcome – 
recognizing that long-term planning and cost-effectiveness decisions may be 
grounded in the LCA determination.  

• The Company recommends that LCAs be conducted based on annual data, 
consistent with CFS compliance, over a time horizon consistent with the 
lifespan of the resource for a utility’s planning process and cost effectiveness 
determinations. This approach would balance the annual statutory directives 
and functionality of leading models such as the GREET Model, while 
providing longer term assurance for resource planning.  

• It is necessary that utilities have assurance that a resource will be able to be 
relied upon for demonstrating CFS compliance at the time they are making 
resource decisions. At the same time, it is recognized that assumptions and data 
used in LCAs may evolve over time. Once a resource qualifies as CF or 
partially CF, that designation should remain in place for the duration of the 

 
17 We think it vital to allow for additional LCAs for a given fuel pathway be allowed to be presented for 
consideration of being CF. Data inputs may vary from one analysis to another and/or new and/or updated 
information may be available upon which the LCA relies.  
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lifetime of the asset, unless and until significant modifications are made to the 
fuel type or generation resource.  

  
H. Compliance Tracking 
 
It will also be important to consider how LCA requirements and results intersect with 
broader compliance tracking being discussed in related dockets − specifically Docket 
No. E999/CI-23-151.  
 
In addition, it will be important for the Commission or identified responsible agency 
to consider how partial compliance, partial credits (see section V. Partial Compliance 
for further details on this topic), and renewable thermal credits for fuels such as RNG 
and hydrogen can be leveraged for compliance tracking purposes in this docket and in 
Docket No. E999/CI-23-151.  
 
The Company notes that M-RETs provides renewable thermal credits for RNG and 
hydrogen fuels, as well as for electricity attribute credits. The Commission should 
consider establishing a process to translate these renewable thermal credits to a REC 
for compliance tracking purposes.  We recognize that renewable thermal credits are 
not available for all fuels, but they should be relied upon for CFS compliance 
demonstration purposes as available.  
 
III. PARTNERSHIP ON WASTE AND ENERGY’S RECOMMENDATIONS  
 
In response to the Commission’s request for comments on the Partnership on Waste 
and Energy’s (the Partnership) recommendations,18 the Company concurs with the 
Partnership that multiple Minnesota policy goals should be considered in the LCA 
process in order to “produce overall optimum protection for the environment and the 
climate,” with the acknowledgement that “[r]educing climate impacts is the ultimate 
policy driver behind the passage of Minnesota Session Laws, 2023, Regular Session 
Chapter 7 and amending Minn. Stat. § 216B.1691.”19 Making a decision affecting one 
process without consideration of ultimate impacts on other processes/in other areas 
could create inefficiencies, inconsistencies, negative results, and/or unintended 
consequences.  
 
We also concur with the Partnership that CF determinations should: (1) take into 
consideration not only emissions of carbon dioxide but also emissions of methane 

 
18 Provided in the Partnership on Waste and Energy’s June 28, 2024 Comments and July 24, 2024 Reply 
Comments and summarized in Appendix 2 of Staff’s September 12, 2024 Briefing Papers. 
19 Docket No. E999/CI-23-151 Partnership on Waste and Energy’s June 28, 2024 Comments at 1. 
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and nitrous oxides, measured in CO2(e) terms, especially when considering waste 
management efforts; and (2) be based on an analysis of net, not gross, generation and 
associated emissions. 
 
However, we disagree with the Partnership’s recommendation that “[a] full lifecycle 
carbon accounting of all energy resources, processes and technologies should be 
conducted in a comprehensive manner…”20 There is no need to conduct a full 
lifecycle carbon accounting of energy resources already deemed CF such as wind, 
solar, nuclear etc. Conducting such an evaluation would be a time-intensive, 
unnecessary exercise.  
 
IV. STORAGE ASSET ACCOUNTING 
 
Regarding the need to develop an accounting methodology to consider energy 
withdrawn from short-, medium-, and long-duration storage assets, the Company 
views these assets as temporary storage for electricity and does not believe that a 
separate accounting methodology is needed for storage assets. Compliance 
requirements, including whether an LCA is needed, should be based on the generation 
resource itself. Post-generation storage of already generated electricity is not relevant 
to the CF compliance determination. Compliance methodologies being discussed in 
Docket No. E999/CI-23-151 include protocols for tracking owned CF generation and 
long-term Power Purchase Agreements, as well as net CF purchases from the market. 
Generation stored from CF resources will be covered by these protocols in that 
docket, and if the generation of stored energy is not from CF resources, it should not 
be included in compliance determination demonstrations. Storage is necessary for the 
continued build-out and reliance on CF intermittent resources and should not be 
burdened by an additional LCA on top of any LCA required for the generation 
resource that initially produces the stored energy.  
 
V. PARTIAL COMPLIANCE 
  
Regarding the calculation of partial compliance for CCS, biomass, RNG, solid waste 
and waste materials, the Company first and foremost encourages the Commission to 
define “partial compliance” as compared to “full compliance” to ensure all 
participants have a common understanding of the two terms. We have found the term 
“partial compliance” used in this docket and in Docket No. E999/CI-23-151 to refer 
to several different concepts, including instances of fuel blending, application of 
control technology, and processes that may result in a lower environmental impact 
than other management pathways. All of these may be allowed to count, in part, 

 
20 Docket No. E999/CI-23-151 Partnership’s July 24, 2024 Comments at 2. 
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toward CFS compliance. We find use of the term “partial compliance” in all of these 
examples may lead to confusion.  
 
The Company understands the terms “fully” and “partially” compliant to apply at the 
electric generation resource level. A generation resource can be “fully” or “partially” 
compliant. A generation resource is “fully” compliant if 100 percent of the electricity 
generated by the resource is generated based on a fuel pathway determined to be CF 
− either initially identified as such through statute, or through the LCA process. This 
would apply for example to wind, solar, hydrogen produced from an EET, and 
nuclear generation. It would also apply to other fuel resources, not defined in statute 
as an EET, that have undertaken an LCA and have been determined through that 
process to be CF.   
 
A generation resource is “partially” compliant if, in the generation of electricity, the 
resource relies on:  

1. Pollution control technology that does not remove 100 percent of the CO2 

emissions generated, or 
2. A mixture of a CF fuel pathway and a non-CF fuel pathway (e.g., blending of 

hydrogen produced from an EET with natural gas) 
 
We understand “partial compliance” to refer to the generation of electricity from 
resources that:  

• Utilize CCS technology, or other yet developed technologies, to reduce 
emissions of CO2. As discussed in more detail below, only a certain percentage 
of generation, equivalent to the CO2 removal rate, from a resource equipped 
with CCS would be eligible towards compliance demonstration requirements. 
While the percentage of energy equivalent to the CCS CO2 removal rate is 
deemed “fully” compliant, only a partial amount of the overall generation from 
the resource is available for compliance demonstration purposes.  

• Co-fires a CF resource with a non-CF resource such as hydrogen produced 
from an EET co-fired with natural gas. Again, while 100 percent of the energy 
associated with the CF resources is “fully” compliant, only a partial amount of 
the overall generation from this resource counts towards compliance 
demonstration requirements. Specifically, the percent of the fuel that is CF (on 
a heat input, not volumetric, basis) should determine the percent of the 
facility’s net MWh generation that may be counted toward the CFS compliance 
demonstration requirements.  

 
In addition, we suggest that the term “partial-credit” be applied to CF fuel pathways 
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that are determined to not be CF and, after undergoing a CSE are ultimately deemed 
to be a better (i.e., lower net GHG emissions) management opportunity than other 
options and, as a result, are granted partial CF credit. If a CSE is conducted on a fuel 
that does not qualify as a CF resource via the LCA process but still provides a lower 
CI score than other alternatives, it could receive partial credit of the net generation 
towards CFS compliance. For example, if it is determined via a CSE that the 
combustion of RDF results in 50 percent lower emissions of CO2(e) than would 
occur with the landfilling of the waste, then 50 percent of the net energy generated 
from the combustion of RDF would count towards CFS compliance demonstration 
requirements.  
 
A. Carbon-Free Partial Compliance Accounting Methodology 
 
The Company proposes that once a given fuel resource has been identified as a CF 
fuel pathway, either as an EET or through the LCA process, then the percentage of 
the annual net generation in MWh, based upon MMBtu heat input from that CF fuel, 
should contribute to compliance demonstration. Further detail follows in section V.B. 
below.  
 
B. Calculating CCS, Hydrogen, Renewable Natural Gas or Other Clean-

Fuel Blending Partial Compliance 
 
As noted in the Company’s June 28, 2024 comments filed in Docket No. E999/CI-
23-151, Xcel Energy supports inclusion of CCS resources in determining partial 
compliance with the CFS. A reasonable interpretation of the meaning of “partial 
compliance” in Minn. Stat. § 216B.1691, subd. 2d(b)(2)(i) is that this refers to facilities 
with some form of CCS, hydrogen or other clean-fuel blending, or other technology 
that does not achieve 100 percent CF electricity generation due to cost or technical 
limitations. For partial compliance, Xcel Energy’s preferred calculation methodology 
would be to consider the amount of net generation defined as CF correlated to the 
annual direct CO2 emissions of the unit(s). For example, if annual direct CO2 

emissions are reduced by 90 percent through CCS, then 90 percent of the net annual 
generation from the unit(s) should be considered CF and included in compliance 
demonstration. Relatedly, if 60 percent of the generation by heat input (MMBtu) from 
a given unit is associated with the combustion of designated CF hydrogen as 
determined by an LCA, and 40 percent from the combustion of non-CF natural gas, 
then 60 percent of the net generation should be allowed to be included as CF 
generation for compliance demonstration purposes. This methodology should also 
apply to the co-firing of other CF resources with non-CF resources. 
 
In addition, as discussed above, it is the Company’s view that partial compliance is 
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applied at the resource level, and that partial credit is applied at the fuel pathways level 
such that both can be applied to the net generation from a resource for CFS 
compliance demonstration purposes. For illustrative purposes only, if for example a 
generation resource is combusting a Refuse Derived Fuel that has been determined to 
receive 50 percent CFS credit, and is equipped with CCS with a 90 percent CO2 
removal rate then the amount of generation that can count toward CFS compliance 
from the resource would be: 
 

net MWhs * 0.5 (50 percent credit) * 0.9 (90 percent CO2 removal rate) =  
      CFS compliant MWhs 

 
C. Biomass, Renewable Natural Gas and Solid Waste Partial Compliance 
 
It is the Company’s perspective that biomass, RNG and solid waste should be eligible 
as fully or partially CF resources based on the outcome of an LCA analysis. If a fuel 
resource is determined to be a fully or partially CF fuel resource as compared to other 
waste stream management options, then it should be allowed for inclusion in 
compliance demonstrations equivalent to the amount of net generation generated 
associated with the combustion of the fuel resource.    
 
VI.   OTHER ISSUES OR CONCERNS RELATED TO THIS MATTER? 
 
We have no additional issues or concerns to share with the Commission at this time.  

 
CONCLUSION 

 
Xcel Energy appreciates the opportunity to provide these comments to the 
Commission regarding these topics as they pertain to CFS implementation under 
Minn. Stat. § 216B.1691. We look forward to continued participation in this docket. 
 
Dated: June 5, 2025 
 
Northern States Power Company 
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� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%&'()�*'+'(,-../%%(''( 012%,1% +%%(''(3412%,1%56()7+8(%+'&1%3169 :()�;+8(�<+'&1% !=">"�?&9&@&A6&B(:()�;+8(�?<C=DD#!$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-.L01)M 012%,1% 41)M3412%,1%5N&&F3169 O6+&6&(�P,7+%)P%)&+%Q1RRS%&'M =DID*'S69(1%;+8(�:)T(7F2�?<C== >U$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-.V012%%M 012%,1% 412%%M3412%,1%5N&&F3169 O6+&6&(�P,7+%)P%)&+%Q1RRS%&'M =DID*'S69(1%;+8(�:1+)T(7F2�?<C== >U$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-.W:&F2+6) 012%,1% 6&F83412%,1%57+XR1,,3F1R ?1,,�Y�Z+6%('' != �*3�='2*'6(('*S&'(�!G  ?&%%(+N17&,?<C�==" G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-.[*+6+2 012%,1%O2&77&N, ,4N2&77&N,5,'1(73F1R *'1(7�:&B(,�;;O II�*1S'2*&\'2�*'6(('*S&'(�"G  ?&%%(+N17&,?<C�==" G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-.]<+'( 01%(, %41%(,52FN)3F1R (̂+6'7+%)Q1%,SR(6,O1X(6 OJ�Z1\�G">?+)&,1%�*AC=# "G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-._<&F8 +̀%(,8& %&F838+%(,8&5(%a6&)9(3F1R E%a6&)9(�E%(69MQ1RN+%MC�P%F3 !!�E+,'*SN(6&16�*'*'(�!G=AS7S'2�?<C==> G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-Lbc()+ +̀%&'@ BR8+%&'@59R+&73F1R %S77�%S77C�%S77$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-L-0(%%M +̀6'(, 48+6'(,5+661X2(+)3F11N /661X2(+)E7(F'6&FQ11N(6+'&B(CP%F3dOe OJ�Z1\�IU=" !�T�̂XMD!;S',(%�?<C==D!G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-LfA+B&) (̀RNK )8(RNK596(%(69M3F1R g6(+'�:&B(6E%(69M !GI  �E7RQ6((8�Z7B)?+N7(�g61B(?<C�==IDU$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-L.T&77&+R (̀%X16'2M X&775B1'(,17+63169 !�*1S'2A(+6a16%�*'*'(�G   Q2&F+91�P;CD D I$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-LLZ(F8M (̀6% a8(6%5a(NF3F1R Z+,&%�E7(F'6&FO1X(6Q11N(6+'&B( !#!#�EP%'(6,'+'(�/B(Z&,R+6F8�<AC=>= !$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-LV*+RS(7�Z3 (̀'F2SR ,8('F2SR58(%%()MH96+B(%3F1R (̀%%()M�Yg6+B(%CQ2+6'(6() != �*�='2�*'*'(�#  ?&%%(+N17&,?<C�==" G$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7-LW<+@&6 2̀+% %+@&65R%(4'+a7(3169 ?&%%(,1'+E%B&61%R(%'+70S,'&F(�h+a7( G#G �E�GG%)*'?&%%(+N17&,?<C�==" D$%&'()�*'+'(, E7(F'61%&F*(6B&F( <1 G"HI=GJKK&F&+7



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%&'( )*(+&,'( -$%&'(./$012(3'0+ 45�6'7�89:;<=�>?@AA8B9C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< !J)E,1 )($,- KE,13K($,-.+2E*<3/'2 :BG8�9G,-L100E/1�?M?1N�60*+-,'(>?@�AA99:C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< !OP0E(K )'-<E&/- I0E(K3K'-<E&/-.&,E,132(3$& >*((1&',E4'<<$,*'(Q'(,0'<R+1(/= A:S�TEIE=1,,1U%�?3D,3�4E$<�>?@AA9AAC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< VW60*E( )'<X*(+10 X0*E(.X1/K10,'N(&-*Y3'0+ 61/K10L'N(&-*Y�6'E0% 45�6'7�:GZ9:9[A#E(/'/K�D,61/K10�>?@AABSZC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< V D1,- )'(1/\(= &,3K'(1/\(=.&22YE3'0+ D>>4R ASS�P*0&,RF1($1@�DMU'/-1&,10>?@�AA]S:HBBSBC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< V̂ 60*E( )0E2X110 XK0E2X110.2*1(10+=3/''Y >*;(10+=Q''Y10E,*F1 45�6'7�[:[B999SQ''Y10E,*F1ME=U$&-I'0%�>?@AA]89C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< V_UE(%= )0E210 0<K0E210Z].+2E*<3/'2 ME,10�E(%�D'*<U1&'$0/1&6'E0% G:ZSZ�Q'3U%3�996*0%�̀&<E(%>?@�AAB9SC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< V!R<<1( )0$+ E<<1(3K0$+.7/1<1(10+=3/'2 a/1<�;(10+= G9G�?*/'<<1,>E<<H8,-�I<>*((1EY'<*&>?@�AAGS9C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< VV)E= )$-<2E(( ,10*3&NE(&'(./*301%HN*(+32(3$& Q*,=�5I�U1%M*(+ B9A�M1&,P'$0,-�D,011,U1%�M*(+>?@�AAS[[C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< Vb601(%E )=<1 XK=<1.&,YE$</-E2X103/'2 D,3�4E$<�R01EQ-E2X10�'IQ'2210/1 GS9�?�U'X10,D,011,D$*,1�9ASD,�4E$<�>?@AA9S9C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< V"L-101&1 TEQE((1 ,<E/E((1.+01(10+=3/'2 c01E,�U*F10;(10+= 9:BSS�;<2Q011K�6<F%>EY<1�c0'F1>?@�AAB[]C(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< VJ>E,,-1N TE/1= 2<E/1=.+01(10+=3/'2 c01E,�U*F10;(10+= 9:BSS�;<2Q011K6'$<1FE0%>EY<1�c0'F1>?@�AAB[]HG89ZC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< VO61/K= TE22* /*,=/<10K./*3E$0'0E32(3$& Q*,=�'I�R$0'0E 9[�M�:(%�RF1?45�6'7�9[SR$0$0E�>?@AA8SAC(*,1%�D,E,1& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E< bWQE021< TE(1= /E021<3<E(1=.&,'1<3/'2 D,'1<�U*F1&�TT4 BB�D'$,-D*7,-�D,011,D$*,1�G:SS>*((1EY'<*& ;<1/,0'(*/D10F*/1 ?' :GHBA:5II*/*E<



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"�##$%&'()*+,�-*.*+/01023*453 6.78/+ .3*4539:.38/+;::8<)=>+9(+* 6++?4�6.@+A.(,�8B�C<)=>+ DE%�-.):/*.3F3)G+�!HI.//�6.@+ !"�#JJKK'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01N78=+3*�6 6.3/+( 38=+3*9:.3/+(;:8>+3/)85O9?8P 68>+3�-)85OQ(,).(I8PP5()*R SC�A8O�K%TKE#&U7+/+3G.*)8(V)W4>.R�D 83*8(� !"#J&U%'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01XLP):R 6.3/8( +:.3/8(;,5:5*4P(9W8G I)*R�8B�F5:5*4 $DD�H�D/*�-*7P�$%KF5:5*4� !"##T%&'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01YZ.P+/�F9 6.3/8( <.P+/9:.3/8(;.G.(*+(+3WR9?8P 2G.(*�L(+3WR-+3G)?+/ &&%�-�J*4�-*-*+�DK%% )((+.[8:)/ !"�##$%&'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01\ .3@ 6.3/8( P:.3/8(;P++@+39?88[  ++@+3�I88[6)W4*�]�S8>+32//( DU&#�V)W4>.RD&�L�-*+�D%%6)*?4B)+:,� !"##K##'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:011S+,+3 6.3/8( [:.3/8(;:.3@)(48BBP.(9?8P 6.3@)(�V8BBP.(F.:R�]�6)(,W3+("6*,9 TK%%�!83P.(I+(*+3�F3)G+-5)*+�D%%%A:88P)(W*8( !"�##$KU'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01̂ 7.?4+: 6+8(.3, 3.?4+:9:+8(.3,;?)9P8(*)?+::89P(95/ I)*R�8B 8(*)?+::8 #%#�H.:(5*�-*-*+�D 8(*)?+::8 !"�##KJ&'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01_F.( 6+/4+3 ,:+/4+3;W3+(+3WR9?8P 3̀+.*�7)G+3L(+3WR D&K%%�L:PI3++@�A:G, .[:+�̀38G+ !"�##KJE'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:01a2(()+ 6+G+(/8(b.:@ .(()+:B;?5=P)((+/8*.983W I)*)c+(/�'*):)*RA8.3,�8B )((+/8*. KK& )((+/8*.-*3++*"�-5)*+HDKJ%-*9�S.5:� !"##D%D'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:0̂d Z+//+ 6+G)(+ <+//+e:+G)(+;.B.(,[.983W DD%D�f�-*�!H-5)*+�U%%H./4)(W*8(FI"�&%%%#'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:0̂0 2PR 6)=+3@8>/@) .PR9.9:)=+3@8>/@);O?+:+(+3WR9?8P g?+:�L(+3WR $D$�!)?8::+* .::U*4�b:883 )((+.[8:)/ !"�##$%DMDEEK'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:0̂N L3)? 6)(,=+3W +:)(,=+3W;P(?+(*+3983W  )((+/8*.I+(*+3�B83L(G)38(P+(*.:2,G8?.?R DEDE'()G+3/)*R2G+(5+�H+/*-5)*+�#D#-.)(*�S.5: !"�##D%$MK$K#'()*+,�-*.*+/ L:+?*38()?-+3G)?+ !8 &$MK#&CBB)?).:0̂X L3)? 6)[P.( +3)?9:)[P.(;/*.*+9P(95/ CBB)?+�8B2,P)()/*3.*)G+V+.3)(W/ SC�A8OJ$J&%-*9�S.5:� !"##DJ$M%J&%'()*+,�-*.*+/ L:+?*38()?-+3G)?+ h+/ &$MK#&CBB)?).:



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
� !"#$%&'((' )*++'( +(*++'(,-.'/'.-01%*+ 2.'34�5$6'.7/'.-0 89:;;�7(+<.''=�>(6?#3@('�2.*6'#AB�CC:DEF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( !M>*N )*/- .(*/-,(3.=$/&*LL+3/1%*+ )3.=$/�O*LL+3/PG$($%*/�7/'.-0Q 8C;;�R'((HS3.-*�T(3U3VE;;�W'.X'HY6'�G>(**+$/-4*/#AB�CCI:8F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( !ZA$%*(' )[%='0 /([%='0,$/6'/'.-0((%1%*+ \/6'/'.-0�))< 8�G1�R3%='.G[$4'�8];;<&$%3-*�\)BD;D;DF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( !!G[H3/ )[?̂ $- H([?̂ $-,+/@*̂ '.1%*+ #$//'H*43T*̂ '. :;�R'H4G[@'.$*.G4.''4_[([4&�#ABCC];9F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( !̀ 5*N'.4 )[/?'. .*N'.41([/?'.,+?[1%*+ #*/43/3J_3=*43F4$($4$'H�P7aQ I;;�A�I4&�G4>$H+3.=�A_BC]C;8F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( !bY($%' #3??'/ 3($%',%*++[/$40@*̂ '.+/1*.- <*++[/$40T*̂ '. 9V9;�7�99/?G4#$//'3@*($H#AB�CCI;DF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀c G%*44 #3-/[H*/ H+3-/[H*/,N@[1*.- >.3$/'.?�T[N($%F4$($4$'H ];9VO$-&(3/?G%'/$%�5?>3X4'.�#ABCDI9CF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀ d36$43 #3$/$ =+3$/$, $̂1..1%*+ d#�7/'.-0<*/H[(4$/-B�))< ED8�A�)*H4R**?H�5?K%*/*+*̂ *%R\B�C:;DDF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀e 7+$(0 #3.H&3(( '+3.H&3((,(*[.$H+3.H&3((1%*+ #$(('.�Kf>.$'/g'/H'/B�TY 89;�G1�D4&G4.''4G[$4'�9I;;#$//'3@*($H#AB�CCI;9F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀h #3.0 #3.4$/=3 +3.0131+3.4$/=3,X%'('/'.-01%*+ W%'(�7/'.-0�\/% I8I�A$%*(('4#3((V4&�S(**.#$//'3@*($H#AB�CCI;8F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀" 2.'-- #3H4 -+3H4,%('3/'/'.-0'%*/*+0+/1*.- <('3/�7/'.-07%*/*+0#$//'H*43 I];]�8;4&Y6'/['�G#$//'3@*($H#AB�CCI8VF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀M G&'/3 #34.$*[H H&'/31+34.$*[H,+$(('(3%HN3/?1%*+ #$(('�)3%H�>3/?*L�Ki$N̂ ' I:I;]K*?'/3�_.$6'K/3+$3�#ABCD:IEF/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀Z _3.0( #3X̂'(( ?+3X̂'((,&0?.*1+N1%3 #3/$4*N3�O0?.* :D;�T*.43-'Y6'�S)�8DTK�>*X�]8CBG434$*/�#3$/R$//$@'-�#>B5:<�9TI<3/3?3 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3( ̀! a$+ #%<3.4&0 4$+1+%%3.4&0,H$*[X63(('0'/'.-01%*+ G$*[X�j3(('0G*[4&̂ 'H4'./7('%4.$%<**@'.34$6'B /[((�/[((B�/[((F/$4'?�G434'H 7('%4.*/$%G'.6$%' A* 9IJ:C9KLL$%$3(



� �������	
��	����	
� 

	�� ���	���	���� ������ ������� �������������� ������	���������������� ������	��������������������	
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