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Dear Mr. Seuffert: 
 
The Department submits this letter in primarily in response to a significant claim made by Northern 
States Power Company, dba Xcel Energy (Xcel) in its Round 3 reply comments. In its comments, Xcel 
attempts to refute the Department’s recommendation for hourly matching. On March 19, 2025, Xcel 
stated: 
 

In order to meet the 2040 goal, our analysis shows that we would need to 
add an incremental 17,700 MWs of battery storage and over 4,000 MW of 
incremental solar resources, both which would require significant acreage, 
above the amount included in our recently approved IRP. As a result, in 
2040 the revenue requirement associated with this overbuild of resources 
would be over 60 percent higher than the costs included in our IRP without 
providing additional energy or capacity benefits for our customers. These 
resources would go beyond our actual system needs and transmission and 
infrastructure costs would be in addition to this. Such a requirement would 
have significant impacts on customer rates. More analysis of the potential 
rate impacts of an hourly requirement should be undertaken to fully 
understand the impact to customers before implementation of an hourly 
matching compliance methodology.0F

1 
 

Xcel submitted this modeling to the docket with a sparse narrative explaining the modeling framework 
and assumptions, and also did not submit the necessary modeling files for the Department or other 
stakeholders to analyze the modeling results. The Department had to request the information 
necessary to perform the analysis through a formal information request. On April 1, 2025, the 
Department received Xcel’s response to the Department’s information request for all of the 

 

1 Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 11. 
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EnCompass modeling files used to generate the above-referenced analysis.1F

2 In its Supplemental 
Comments, the Department stated, “[t]he Department may provide a detailed discussion of Xcel’s 
modeling results in a late filed supplemental filing, or discuss its response at the forthcoming Agenda  
 
Meeting.”2F

3 The Department was unable to analyze Xcel’s modeling files until after it filed its 
Supplemental Comments in the current proceeding.  
 
The Department attempted to submit a quick response to show how capacity buildout decreases with 
a declining Carbon-free Standard (CFS) hourly matching requirement; however, this attempt was 
stymied by a number of factors. The Department was unable to replicate Xcel’s results due to a 
difference in EnCompass model behavior between different versions of EnCompass. Once this 
discrepancy was resolved, the Department was able to replicate Xcel’s results. A subsequent reduction 
of Xcel’s CFS compliance requirement resulted in identical capacity buildout, which is unexpected. 
Because of these issues, the Department required additional time to understand and test Xcel’s model 
to produce the intended result of declining capacity buildout with a declining CFS requirement. 
 
The Department apologizes for the delay, and requests that the Commission add the Department’s 
analysis to the record, particularly because the conclusions of the Department are of significant 
importance to the current understanding of concepts discussed in the record.  
 
The Department’s analysis questions the value of Xcel’s modeling choices, which unreasonably bias the 
results towards the highest-cost outcome possible under a 24/7 CFS matching scenario and muddle the 
record with misleading conclusions. The Department will discuss multiple areas in which Xcel’s analysis 
of hourly matching can be modeled differently, including participation in the Midcontinent 
Independent System Operator, Inc. (MISO) market, the implementation of compliance cost caps, and 
briefly discusses other options such as utilization of lower-cost technology options and energy 
attribute certificate (EAC) purchases.   
 
Attached is Appendix C (Reply to Xcel EnCompass Modeling) to the Department’s Supplemental 
Comments.  
  

 

2 See Appendix A of the Department’s Supplemental Comments. Minnesota Department of Commerce, April 16, 2025, 
(eDockets) 20254-217739-01, (hereinafter “Department Supplemental Comments”). 
3 Id., at 32. 

https://www.edockets.state.mn.us/documents/%7bC06D3F96-0000-C51B-9BD5-203D5A10B3E5%7d/download?contentSequence=0&rowIndex=5


Will Seuffert 
May 23, 2025 
Page 3 
 
 
 

  

Additionally, the Department issues two corrections to its final recommendations in its Supplemental 
Comments. First, the hourly matching requirement, listed as B.1.2.1.1 was erroneously included in the 
Department’s recommendations, and should have been removed. Second, the Department 
erroneously omitted its recommendation on pages 43-44 of its Supplemental Comments that pertains 
to a geographic preference, which shall be listed as B.8. The revised list of Department 
recommendations is attached to this letter as Attachment A. 
 
 
Sincerely, 
 
 
 
/s/ Sydnie Lieb, Ph.D. 
Assistant Commissioner, Office of Regulatory Analysis  
 
SL/AZ/ad 
Attachment



 
 

 

 
Before the Minnesota Public Utilities Commission 

  

Supplemental Comments of the Minnesota Department of Commerce 
 
 

I. INTRODUCTION  

On March 19, 2025, the Northern States Power Company, dba Xcel Energy (Xcel) stated: 

In order to meet the 2040 goal, our analysis shows that we would need to 
add an incremental 17,700 MWs of battery storage and over 4,000 MW of 
incremental solar resources, both which would require significant acreage, 
above the amount included in our recently approved IRP. As a result, in 
2040 the revenue requirement associated with this overbuild of resources 
would be over 60 percent higher than the costs included in our IRP without 
providing additional energy or capacity benefits for our customers. These 
resources would go beyond our actual system needs and transmission and 
infrastructure costs would be in addition to this. Such a requirement would 
have significant impacts on customer rates. More analysis of the potential 
rate impacts of an hourly requirement should be undertaken to fully 
understand the impact to customers before implementation of an hourly 
matching compliance methodology.3F

4 

The purpose of this appendix is to explore the cost drivers of Xcel’s analysis of hourly matching to meet 
the Carbon-free Standard (CFS). The analysis presented in this appendix focuses only on capacity 
buildout and does not present results for revenue requirements or for social costs. The focus on 
capacity allows for an abbreviated discussion with less model behavior to explain, as well as less data 
to present. The Department’s analysis shows a significant correlation between added capacity and 
total system costs, particularly as these costs pertain to renewables and storage.  
 
The Department’s analysis demonstrates that significantly reduced capacity buildout can result from 
the allowance of market exports in capacity expansion plans, as well as from changes to the penalty for 
non-compliance to alleviate the need for capacity that serves very little compliance benefit. 

II. REVIEW OF KEY ASSUMPTIONS 

In this section, the Department provides a brief discussion of the assumptions used by Xcel. These 
assumptions shape model behavior by applying constraints to capacity buildout. This section only 
states the key assumptions. The Department’s analysis of Xcel’s assumptions is covered in the next 
section. 
 
 

 

4 Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 11, 
(hereinafter “Xcel Reply Comments”). 
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A. ENVIRONMENTAL COMPLIANCE PROGRAM 
 
Xcel employs the environmental compliance program function in EnCompass to model hourly 
matching. The environmental compliance program requires that the model A) build resources to 
comply with the CFS requirement, or B) pay a penalty of $1,000,000 for each MWh of energy that is 
not met for the CFS compliance requirement. Compliance with the program is measured on an annual 
basis. 

B. ENVIRONMENTAL COMPLIANCE DATES 

Xcel models the CFS according to the CFS requirements of 80 percent carbon-free by 2030, 90 percent 
carbon-free by 2035, and 100 percent carbon-free by 2040. 

C. COMPLIANCE ALLOCATION 

Xcel models 74 percent of its total system load to meet a 100 percent CFS. This load requirement 
corresponds to the Minnesota share of Xcel’s multi-state service area. 
 
In addition, Xcel applies its 74 percent jurisdictional allocation to all new expansion units, known as 
capital projects in EnCompass. 

D. ELIGIBLE RESOURCES 

Xcel allows a large number of resources to meet its CFS compliance goal. A number of existing and 
planned resources are allowed for CFS compliance, as well as future generic wind and solar projects. In 
addition, battery storage is also available, but can only be used to meet the CFS to the extent that 
storage avoids curtailment of CFS-eligible generation. 

E. CAPITAL PROJECT AVAILABILITY 

Table 1 shows the main resources available for capital projects: 
 

Table 1: Xcel CFS-Eligible Resources and Storage Available for Capacity Expansion 

Resource 2030 2035 2040 2045 
Wind (MW) 2,800 5,600 66,400 166,400 
Solar (MW) 0 1,200 31,200 81,200 
Battery 4 Hr (MW) 720 1,500 19,800 49,800 
Battery 10 Hr (MW) Unconstrained Unconstrained Unconstrained Unconstrained 

 

F. MISO MARKET ACCESS IN CAPACITY EXPANSION 

Xcel allows no access to the Midcontinent Independent System Operator, Inc. (MISO) market in its 
capacity expansion model, which means that no energy generated by Xcel can be exported to MISO 
and no energy from MISO can be imported by Xcel. 
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G. MODEL TIMEFRAME 

Xcel’s capacity expansion model runs from 2024 to 2045 with an optimization period of 4 years. In this 
scenario the model automatically optimizes the system in four-year increments rather than once for 
the entire 2024 to 2045 timeframe, Xcel used this timeframe for its EnCompass models in its recent 
integrated resource plan (IRP) in Docket No. E002/RP-24-67. 

III. XCEL’S MODELING RESULTS 

Xcel’s modeling scenarios compare generic CFS-eligible new resource additions with and without the 
CFS requirement during the 2024-2045 timeframe. Table 2 presents the results for the No CFS Base 
and for the Xcel CFS Base. These two base scenarios will be used to compare Department modeling 
results to Xcel’s modeling results. The marginal capacity is derived from the subtraction of the No CFS 
Base capacity from the Xcel CFS Base. Xcel’s CFS Base Scenario only deviates from the No CFS Base in 
2040 and 2045. Note that the model never selects 10-hour storage, so these results are omitted from 
future discussion. It is worth noting that there is a large increase in capacity needs in the last year of 
the run (2045). The Department does not investigate why this large increase occurs. However, the fact 
that increase is entirely solar and battery units indicates the model is dealing with capacity issues 
rather than energy issues. 
 

Table 2: Comparison of Xcel No CFS Baseline Capacity to Xcel CFS Baseline Capacity 

No CFS Base 2030 2035 2040 2045 
Generic Wind Capacity (MW) 2,800 5,600 8,400 14,400 
Generic Solar Capacity (MW) 0 1,200 1,200 1,200 
Generic 4 Hour Battery Capacity (MW) 720 1,500 2,100 3,527 
Total  3,520 8,300 11,700 19,127 

     
Xcel CFS Base 2030 2035 2040 2045 
Generic Wind Capacity (MW) 2,800 5,600 8,400 14,400 
Generic Solar Capacity (MW) 0 1,200 5,292 25,292 
Generic 4 Hour Battery Capacity (MW) 720 1,500 19,800 49,800 
Total  3,520 8,300 33,492 89,492 

     
Xcel CFS Base Marginal Capacity 2030 2035 2040 2045 
Generic Wind Capacity (MW) 0 0 0 0 
Generic Solar Capacity (MW) 0 0 4,092 24,092 
Generic 4 Hour Battery Capacity (MW) 0 0 17,700 46,273 
Total  0 0 21,792 70,365 

 
Table 2 shows that in the early years (2030 and 2035) there is no marginal capacity impact. However, in 
2040 an additional 4,092 MW of solar, and 17,700 MW of storage, are needed, which totals 21,792 
MW of marginal capacity. In 2045, an additional 24,092 MW of solar, 46,273 MW of storage is needed, 
which totals 70,365 MW of marginal capacity. 
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IV. DEPARTMENT ANALYSIS 

The focus of the Department’s analysis is A) to explain the behavior of Xcel’s model, and B) to explore 
different model assumptions that could lower capacity buildout. 

A. HOURLY MATCHING IMPLEMENTATION TIMELINE 

As a preliminary matter, the Department made the following recommendation for hourly matching in 
its Initial Comments: 

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

1) 2030: Annual matching of 80 percent for public utilities; 60 percent for 
other electric utilities 

2) 2035: Hourly matching of 80 percent for public utilities; 60 percent for 
other electric utilities 

3) 2040: Hourly matching of 90 percent for all electric utilities 

4) 2045: Hourly matching of 100 percent for all electric utilities.4F

5 

As discussed in Section II.B, Xcel models hourly matching according to the statutory requirements for 
CFS compliance,5F

6 and does not model the Department’s recommendation to implement hourly 
matching on a five-year delay compared to the statutory requirement. The results discussed therefore 
represent a more aggressive implementation of hourly matching than the Department recommended 
in initial comments. 

B. ENVIRONMENTAL PROGRAM ASSUMPTION 

Xcel’s model assumes 100 percent annual CFS matching for 74 percent of its load, which corresponds 
to the Minnesota-share of its total-system load. Additionally, Xcel allocates 74 percent of eligible 
renewable and nuclear generation for CFS compliance. These assumptions amount to hourly matching 
for all of Xcel’s territory. To illustrate, take a simple system that requires 100 MWh. A 74 percent CFS 
load requirement amounts to 74 MWh that must be CFS-eligible, which leaves 26 MWh that does not 
need to be CFS-eligible. However, if EnCompass builds 74 MWh of CFS-eligible generation, it will apply 
74 percent of total generation to the CFS requirement, which is 55 MWh. To reach the 74 MWh 
requirement, the EnCompass must build 100 MWh of CFS-eligible generation, which effectively makes 
the CFS requirement a 100 percent CFS for Xcel’s entire multi-state system. If EnCompass achieves full 
compliance with the 100 percent CFS requirement, then no fossil fuel generation in the capacity 

 

5 Minnesota Department of Commerce, Initial Comments, January 29, 2025, (eDockets) 20251-214567-01 at 11. 
6 Minn. Stat. § 216B.1691 subd. 2g. 
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expansion plan is possible, because every MWh of load will be served by CFS-eligible generation that is 
directly supplied or stored and discharged to meet the CFS. 
 
Xcel’s model incorrectly applies the CFS to its entire system rather than limiting the model and the CFS 
to only Minnesota. Twenty six percent of Xcel’s total system load is not statutorily required to meet the 
CFS. In effect, Xcel requires an additional 35.1 percent of generation and capacity to meet the CFS 
requirement compared to a Minnesota-only CFS. To accurately model the CFS for Minnesota only, Xcel 
would need to model a Minnesota Load Area with a 100 percent CFS and appropriate program 
import/export limits for CFS compliance. Because the assumptions in the model incorrectly define the 
service territory the CFS is applied to, Xcel’s results are inherently biased toward an overstatement of 
the cost of Minnesota’s 2040 goal. Therefore, Xcel’s statement that, “[i]n order to meet the 2040 goal, 
our analysis shows that we would need to add an incremental 17,700 MWs of battery storage and over 
4,000 MW of incremental solar resources”6F

7 is not correct; the goal is a 100 percent Minnesota CFS, not 
a 100 percent CFS goal for all of Xcel’s service territory. However, the Department notes that the 
percentage of cost increase for Minnesota ratepayers under a properly modeled scenario should be 
approximately the same. 
 
Despite this assumption, the modeling submitted by Xcel is 100 percent hourly matching. Therefore, a 
discussion of Xcel’s model is informative for hourly matching. 
 

C. GENERAL DESCRIPTION OF XCEL’S MODEL BEHAVIOR 
 

The model behavior described in Section III is highly unusual. For example, Xcel’s coincident peak load 
in 2040 is 13,202 MW, while the model builds 25,628 MW of new firm capacity,7F

8 in addition to the 
existing 6,992 MW of firm capacity, which totals 32,620 MW of firm capacity. This capacity addition is 
nearly 2.5 times more capacity than the coincident peak. While a 4-hour battery can only provide 
capacity for 4 hours at a time, or a maximum of 12 hours per day,8F

9 the capacity need is still significantly 
higher than the coincident peak. New capacity in 2045 is 59,591 MW, while the coincident peak in 
2045 is only 13,594 MW. In comparison, the No CFS Base model builds 7,322 MW of new firm capacity 
in 2040 and 9,007 MW of new firm capacity in 2045.9F

10 
 
While the model builds additional capacity to meet the CFS, the added capacity is not proportional to 
the expected need. As discussed in Section II.F, the model is not allowed to export power to MISO, or 
allowed to import power from MISO during a capacity expansion plan run. The model is only allowed 
to select between wind, solar, and storage to meet the CFS. The generic wind and solar generation 
profiles are identical, which means that once energy generation exceeds load, the marginal generation 
must be either curtailed or stored. EnCompass will build energy storage if it is more economical to 
store the energy than to curtail it. If the costs to generate or store marginal energy exceed $1,000,000 
per MWh, EnCompass will incur the penalty instead of building additional generation or storage.  

 

7 Xcel Reply Comments at 11. 
8 While storage receives a similar capacity accreditation compared to nameplate capacity, solar and wind receive 
significantly lower firm capacity ratings. 
9 Assuming the battery is constantly charging or discharging. 
10 Note that the baseline model runs until 2055, which likely produces different edge behavior than the CFS model that ends 
in 2045. 
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While it may be economical to build some amount of storage to avoid curtailment, EnCompass will 
reach a point at which daily generation and storage is no longer sufficient to meet total system energy 
needs. Eventually, storage needs will shift to a seasonal pattern, where EnCompass will either need to 
pay the penalty or build generation and storage to meet a need that may exist for only a few months, 
weeks, days, and then hours. As the need becomes increasingly smaller, the marginal benefit of 
meeting the next MWh of compliance becomes increasingly more expensive. Because generation 
profiles are identical, there is little opportunity for EnCompass to generate electricity at different times 
to avoid this issue. Therefore, EnCompass must evaluate building potentially gigawatts of generation 
and storage to meet a need that may be in the megawatt scale, but because no energy can leave the 
system, the capacity buildout quickly becomes unrealistic. The expected result is large capacity 
buildout with low utilization and very high levels of renewable curtailment. 

D. MODEL DOES NOT RESPOND TO A LOWER CFS REQUIREMENT 

The Department initially sought to simply plot out the capacity buildout curve that results from a 
relaxation of the CFS requirement between 90 – 100 percent in 2040 to display how capital buildout 
could increase quickly without a 100 percent CFS. However, when the Department tests scenarios 
between 90 – 100 percent, the model provides identical capacity expansion results. This result leads 
the Department to conclude that the model is severely constrained, and therefore some constraints 
need to be relaxed to observe the expected behavior. 
 

The constraint is more obvious when the CFS compliance requirement is compared to actual 
renewable energy certificate (REC) credit generation, which is shown in Table 3. 
 

Table 3: Xcel CFS Compliance Output 

Year 
Credits 
Generated 

Required 
Credits Difference 

2024 22,798,368 32,885,242 -10,086,874 
2025 22,772,575 33,639,740 -10,867,165 
2026 24,308,339 35,696,472 -11,388,133 
2027 24,614,861 37,173,480 -12,558,619 
2028 27,748,428 37,718,420 -9,969,992 
2029 28,442,916 38,229,200 -9,786,284 
2030 29,148,625 31,156,786 -2,008,161 
2031 29,989,672 31,765,882 -1,776,210 
2032 31,537,038 32,544,706 -1,007,668 
2033 31,952,530 33,367,184 -1,414,654 
2034 33,000,126 34,366,004 -1,365,878 
2035 33,276,099 39,736,568 -6,460,469 
2036 34,591,819 40,661,540 -6,069,721 
2037 34,709,399 41,504,428 -6,795,029 
2038 40,310,767 42,279,224 -1,968,457 
2039 42,669,648 43,003,108 -333,460 
2040 48,512,801 48,389,000 123,801 



Appendix C: Reply to Xcel EnCompass Modeling              Minnesota Department of Commerce 
Docket No. E999/CI-23-151              Supplemental Comments 
 
 
 

 7 

 

The model does not fully meet the CFS requirements until 2040. This result occurs because the 
available capacity is severely constrained until 2038, at which time the model can select much higher 
amounts of renewables and 4-hour battery storage. The results before 2038 are partially explained by 
the new generic capacity limits set by Xcel, which are shown in Table 4: 
 

Table 4: Comparison of Xcel Base Case Capacity Built to EnCompass Capacity Limits 

Xcel CFS Base 2030 2035 2040 2045 
Generic Wind Capacity (MW) 2,800 5,600 8,400 14,400 
Generic Solar Capacity (MW) 0 1,200 5,292 25,292 
Generic 4 Hour Battery Capacity (MW) 720 1,500 19,800 49,800 
Total  3,520 8,300 33,492 89,492 

     
Capacity Limit 2030 2035 2040 2045 
Generic Wind (MW) 2,800 5,600 66,400 166,400 
Generic Solar (MW) 0 1,200 31,200 81,200 
Generic Battery 4 Hr (MW) 720 1,500 19,800 49,800 

     
Remaining Capacity 2030 2035 2040 2045 
Generic Wind (MW) 0 0 58,000 152,000 
Generic Solar (MW) 0 0 25,908 55,908 
Generic Battery 4 Hr (MW) 0 0 0 0 

 
While these results explain CFS non-compliance before 2040, they do not explain why the model does 
not respond to a lower CFS requirement, even though the model meets the CFS requirement in 2040. 

E. CFS ENFORCEMENT CORRECTION 

The Department discovered an error in Xcel’s analysis that affects the model results, which is apparent 
in the CFS compliance results shown in Table 4. For example, Table 4 shows that the CFS requirement 
in 2029 is 38,229,200 credits, while the requirement drops to 31,156,786 credits in 2030. This error 
results from a mistake in the CFS enforcement timeseries, which set a default 100 percent CFS 
requirement before 2030. This error results in immediate CFS non-compliance when the model loads, 
and materially affects the subsequent capacity expansion results.10F

11  
 
In all of the subsequent results presented, the Department corrects the CFS enforcement timeseries. 
 

 

11 The most notable difference is the 2044 and 2045 results in the 90% CFS scenarios. The uncorrected model builds 51,888 
and 59,590 MW of new firm capacity in 2045 and 2045, respectively, while the corrected model builds 44,535 and 44,744 
MW, respectively. This modification was the first scenario tested by the Department to demonstrate a lower capacity 
buildout with a lower CFS requirement. 
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F. REC BANKING REMOVAL 

The Department additionally modifies Xcel’s model by the removal of REC banking, which allows 
EnCompass to generate RECs before they are needed for compliance, and then retire them at a later 
date. The default setting used in the Xcel CFS Base Scenario to enforce the CFS has no time limit for 
REC banking. While Xcel’s model is constrained such that REC banking is not feasible, the Department’s 
subsequent analyses remove REC banking when the model becomes unconstrained for CFS 
compliance. This modeling choice ensures that the model meets the CFS in the year required, instead 
of building new generation earlier to accumulate credits. This assumption allows the Department to 
observe model behavior in the year expected and is better for diagnosing problems. 
 
The Department refers to the corrected model with the accurate CFS enforcement timeseries and the 
REC banking removed as the “DOC Base.” The results of the corrected model are shown in Table 5. 
These two modifications result in an 886 MW decrease in 2040 total capacity, and a 27,258 – 32,345 
MW decrease in 2045 total capacity.11F

12 
 

Table 5: Comparison of DOC Base to Xcel CFS Base Marginal Capacity Additions Above No CFS Base 

No Banking + Corrected (DOC Base) 2030 2035 2040 2045 
100% CFS (All New Generic Marginal CFS Cap. MW) 0 0 20,907 43,107 
95% CFS (All New Generic Marginal CFS Cap. MW) 0 0 20,907 38,020 
90% CFS (All New Generic Marginal CFS Cap. MW) 0 0 20,907 38,020 
∆ 100% - Xcel CFS Base Marginal Capacity (MW)12F

13 0 0 -886 -27,258 
∆ 95% - Xcel CFS Base Marginal Capacity (MW) 0 0 -885 -32,345 
∆ 90% - Xcel CFS Base Marginal Capacity (MW) 0 0 -885 -32,345 

 
The Department notes that the corrections result in different model behavior based on the CFS 
percentage, but only in 2045, and the effect does not continue to decrease between the 90 percent 
and 95 percent scenarios. 

G. RELAXATION OF CAPACITY CONSTRAINTS 

While the Department acknowledges that the capacity constraints set by Xcel should correspond to 
some real-world constraints that limit available capacity additions, the relaxation of capacity 
constraints allows the Department to observe how the model would like to behave if these capacity 
constraints are not active. The much looser capacity limits set in 2038 likely correspond to a sufficient 
planning horizon, such that transmission or other constraints can be built to meet a need 14 years in 
the future. 
 
The results are shown in Table 6. Total capacity is higher, which demonstrates that the Base CFS model 
is significantly constrained. Most notably, the model builds capacity much quicker to meet the 2030 80 

 

12 For the marginal capacity of the Xcel CFS Base, see Table 2. 
13 All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive 
values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity. 
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percent CFS requirement, the majority of which is storage. The 2040 scenario behaves similarly to the 
DOC Base, where the 90 percent and 95 percent scenarios have the same 2040 capacity. However, the 
model displays decreasing capacity with the decreasing CFS requirement in 2045 for each scenario, 
which is closer to the expected result. 
 

Table 6: Comparison of No Capacity Limit + DOC Base Marginal Capacity to Xcel CFS Base Marginal 
Capacity 

No Capacity Limit + DOC Base 2030 2035 2040 2045 
100% CFS (All New Generic Marginal CFS Cap. MW) 16,860 24,360 27,601 63,617 
95% CFS (All New Generic Marginal CFS Cap. MW) 16,860 24,360 24,956 54,946 
90% CFS (All New Generic Marginal CFS Cap. MW) 16,860 24,360 24,956 46,644 
∆ 100% - Xcel CFS Base Marginal Capacity (MW)13F

14 16,860 24,360 5,809 -6,748 
∆ 95% - Xcel CFS Base Marginal Capacity (MW) 16,860 24,360 3,164 -15,419 
∆ 90% - Xcel CFS Base Marginal Capacity (MW) 16,860 24,360 3,164 -23,721 

H. ALLOWANCE OF MARKET EXPORTS  

As discussed in Section IV.C, the disallowance of market exports in capacity expansion is expected to 
lead to high amounts of generation and storage capacity buildout to meet a small compliance 
requirement. Market access allows EnCompass to export energy, which can both avoid curtailment and 
new storage additions and should lower capacity requirements. Generation assets with less 
curtailment are also more economical to build. Additionally, the risks regarding spot markets in 
EnCompass are not symmetrical. The primary risk of market exposure in capacity expansion modeling 
is overreliance on the market for capacity, which could result in unserved energy and reliability issues 
in the real world. The risks associated with market exports is that allowing exports for economic profit 
potentially exposes ratepayers to speculation on future market prices. While the allowance of market 
exports could lead EnCompass to build generation to sell into the market, in the present context, the 
data presented above demonstrate that overbuilding capacity to meet the CFS is a greater risk. 
 
Xcel’s CFS Base allows no market access in capacity expansion runs and a MISO market access of 2,300 
MW for imports and exports in its production cost runs. The Department adds to its capacity expansion 
runs modified Xcel market access inputs from its production cost runs to only allow the 2,300 MW to 
be exported in a capacity expansion run. This scenario tests a hypothesis whereby it may not be cost 
effective to seasonally build generation and storage, but it could be much more cost effective to 
partially meet a CFS compliance need without curtailment, but instead an export of excess energy. To 
ensure that market exports do not lead to CFS compliance to serve load outside of Minnesota, market 
exports of CFS-eligible generation receive no CFS allocation in EnCompass. 
 
The results of this modelling scenario are shown in Table 7. The results show the expected lower 
capacity buildout with a lower CFS requirement in 2040 and in 2045. The required capacity for the 100 

 

14 All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive 
values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity. 
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percent CFS in 2040 is 10,765 MW lower than in the Xcel CFS Base, and is 54,100 MW lower in 2045, 
which is a decrease of 49.4 and 76.9 percent, respectively. In the 90 percent CFS scenario, marginal 
capacity drops by 18,252 MW in 2040 and 64,557 MW in 2045, which is a decrease of 83.8 and 91.7 
percent, respectively. The key point is that these results confirm that assumptions about exports are 
essential to keep costs contained, which avoids unnecessary buildout of generation and capacity. 
Furthermore, if additional export capacity is gained through ongoing transmission development, the 
capacity buildout could be even lower, as additional renewable capacity avoids curtailment via market 
exports. 
 

Table 7: Comparison of 2300 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal 
Capacity 

2300 Mkt Export + DOC Base 2030 2035 2040 2045 
100% CFS (All New Generic Marginal CFS Cap. MW) 0 0 11,027 16,265 
95% CFS (All New Generic Marginal CFS Cap. MW) 0 0 7,246 10,797 
90% CFS (All New Generic Marginal CFS Cap. MW) 0 0 3,540 5,808 
∆ 100% - Xcel CFS Base Marginal Capacity (MW)14F

15 0 0 -10,765 -54,100 
∆ 95% - Xcel CFS Base Marginal Capacity (MW) 0 0 -14,546 -59,568 
∆ 90% - Xcel CFS Base Marginal Capacity (MW) 0 0 -18,252 -64,557 

 
The Department tests two additional market export scenarios with stricter export limits to observe the 
model behavior, and to test whether the model builds additional capacity with the market turned on. 
The results are presented in Tables 8 and 9. The 1150 Market Export Scenario, which allows for 50 
percent exports, builds 19,024 MW of marginal capacity in 2040. The 575 Market Export Scenario, 
which allows for 25 percent exports, builds 23,189 MW of marginal capacity in 2040. This trend of 
increasing capacity buildout with lower export capacity demonstrates that market exports reduce the 
need for new capacity. 
 

Table 8: Comparison of 1150 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal 
Capacity 

1150 Mkt Export + DOC Base 2030 2035 2040 2045 
100% CFS (All New Generic Marginal CFS Cap. MW) 0 0 19,024 33,858 
95% CFS (All New Generic Marginal CFS Cap. MW) 0 0 14,687 27,000 
90% CFS (All New Generic Marginal CFS Cap. MW) 0 0 13,294 19,884 
∆ 100% - Xcel CFS Base Marginal Capacity (MW) 0 0 -2,768 -36,507 
∆ 95% - Xcel CFS Base Marginal Capacity (MW) 0 0 -7,105 -43,365 
∆ 90% - Xcel CFS Base Marginal Capacity (MW) 0 0 -8,498 -50,481 

 

 

15 All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive 
values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity. 
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Table 9: Comparison of 575 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal 
Capacity 

575 Mkt Export + DOC Base 2030 2035 2040 2045 
100% CFS (All New Generic Marginal CFS Cap. MW) 0 0 23,189 40,302 
95% CFS (All New Generic Marginal CFS Cap. MW) 0 0 19,278 36,322 
90% CFS (All New Generic Marginal CFS Cap. MW) 0 0 17,101 28,946 
∆ 100% - Xcel CFS Base Marginal Capacity (MW) 0 0 1,397 -30,063 
∆ 95% - Xcel CFS Base Marginal Capacity (MW) 0 0 -2,514 -34,043 
∆ 90% - Xcel CFS Base Marginal Capacity (MW) 0 0 -4,691 -41,419 

I. COMPLIANCE COST CAP 

EnCompass can also build less capacity if a reasonable limit for CFS compliance cost is set. As discussed 
in Section II.A, Xcel set the compliance penalty at $1,000,000 / MWh, which means that EnCompass 
will continue to build capacity until it costs more than $1,000,000 / MWh. While this assumption is set 
very high, it ensures that EnCompass will build sufficient capacity for hourly matching. In real-world 
conditions, the penalty would be set much lower. For example, the Princeton Hourly Matching Study 
uses a $300 / MWh scenario to stop CFS compliance.15F

16 
 
Table 10 shows the results of several compliance cost cap scenarios. It is not useful to model CFS 
percentages below 100 percent because the compliance cost cap effectively lowers the CFS 
requirement, and therefore the results present only the 100 percent CFS requirement. The results 
range from a 1,251 MW drop in capacity compared to the Xcel CFS Base Scenario in 2040 under the 
$1,000 / MWh Scenario to a 21,792 MW drop in capacity under the $50 / MWh Scenario, which builds 
no new capacity at all. Hourly matching ranges from 97.8 percent in the $1,000 / MWh Scenario to 78.1 
percent in the $50 / MWh Scenario, which is the same as the Base Scenario with no CFS requirement. 
The 2040 Energy Penalty highlights the MWh shortfall that EnCompass does not serve, which may need 
to be offset by energy attribute certificates (EACs) if the energy is not counted in exports during a 
production cost run. There is a clear cost threshold present between the 2040 $300 / MWh Scenario 
and the 2040 $500 / MWh Scenario, whereby marginal capacity increases from 6,584 MW to 20,528 
MW, respectively, which suggests that a cost cap price in this range will be highly consequential for 
capacity buildout. In addition, the cost threshold between the 2040 $300 / MWh Scenario and the 
2040 $200 / MWh Scenario is also significant, which increases marginal capacity from 1,883 MW to 
6,614 MW. The $1,000 / MWh, $500 / MWh, $300 / MWh, $200 / MWh, $100 / MWh, and $50 / MWh 
scenarios build marginal capacity in 2040 compared to the Xcel CFS Base that is 5.7, 15.2, 69.6, 91.4, 
98.7, and 100 percent lower, respectively. 
 

 

16 See Department Supplemental Comments - Appendix B at 6. Wilson Rick and Jesse Jenkins. Policy Memo: Impacts and 
Feasibility of an Hourly-Matched Clean Electricity Standard in Minnesota. Princeton University: Zero Lab, (April 14, 2025). 
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Table 10: Comparison of 100% CFS With Compliance Cost Cap Scenarios + DOC Base to Xcel CFS Base 
Marginal Capacity and Energy Penalty Results 

100% CFS With Compliance Cost 
Cap Scenarios + DOC Base 

2040 
Generic 

Marginal 
CFS 

Capacity 
(MW) 

2045 Generic 
Marginal CFS 

Capacity 
(MW) 

2040 Energy 
Penalty 
(MWh) 

2040 % 
Hourly 
Matching 
w/o EACs 

$1,000 / MWh  20,541 37,654 1,081,523 97.8% 
$500 / MWh  18,479 20,528 1,759,936 96.4% 
$300 / MWh  6,614 6,584 7,032,137 85.5% 
$200 / MWh  1,883 1,699 9,588,725 80.2% 
$100 / MWh  278 176 10,410,169 78.5% 
$50 / MWh  0 -6 10,583,949 78.1% 
∆ $1,000 / MWh - Xcel CFS Base 
Marginal Capacity (MW)16F

17 -1,251 -32,711     
∆ $500 / MWh - Xcel CFS Base 
Marginal Capacity (MW) -3,313 -49,837     
∆ $300 / MWh - Xcel CFS Base 
Marginal Capacity (MW) -15,178 -63,781     
∆ $200 / MWh - Xcel CFS Base 
Marginal Capacity (MW) -19,909 -68,666     
∆ $100 / MWh - Xcel CFS Base 
Marginal Capacity (MW) -21,514 -70,189     
∆ $50 / MWh - Xcel CFS Base 
Marginal Capacity (MW) -21,792 -70,371     

 
The marginal capacity induced by higher penalty costs is shown in Figure 1, which plots data from Table 
10. This figure demonstrates that the cost to meet the CFS increases rapidly above $500 / MWh, which 
means that the final 1,251 MW of capacity is above $1,000 / MWh. A reasonable penalty cost may tie 
the $ / MWh penalty cost to the social cost of carbon,17F

18 which could offer an alternative means to 
optimize for societal costs, without affecting production costs. 
 

 

17 All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive 
values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity. 
18 This value would have to assume an emissions rate from a particular power plant, such as a combined cycle natural gas 
plant, for example. 
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Figure 1: Marginal Capacity Induced VS Penalty Cost Curve for the 100% CFS With Compliance Cost Cap 
Scenarios + DOC Base 

 
 

J. ALLOWANCE OF MARKET EXPORTS & COMPLIANCE COST CAP 

The preceding two sections demonstrate significantly lower capacity buildout when these constraints 
are modified in isolation, however the interactions between the two constraints are not apparent. 
Tables 10 and 11 show the results of five combined scenarios. The Department models one “High” 
constrained scenario with a high cost cap of $500 / MWh and a low Market Export of 575 MW (25%). 
The Department models two “Medium” constrained scenarios, with the Medium 1 Scenario testing a 
$300 / MWh cost cap with a 1,150 MW Market Export (50%), while the Medium 2 Scenario tests the 
same cost cap with a more constrained 575 MW Market Export (25%). The Department models two 
“Low” constrained scenarios, with the Low 1 Scenario testing a $200 / MWh cost cap with a 2,300 MW 
Market Export (100%), while the Low 2 Scenario tests the same cost cap with a more constrained 1,150 
MW Market Export (50%). 
 
Table 11 compares the difference in capacity and total energy served by the CFS. In every scenario 
studied, the addition of market exports adds capacity compared to the Cost Cap Only baseline. Rather 
than disincentivizing storage buildout by increasing export capacity, and therefore storage needs, 
increased export capacity stimulates additional capacity buildout. This opposite effect observed from 
the Market Export-only scenarios is explained by the cost effectiveness of new capacity, which delivers 
significantly higher hourly matching percentages that range from 4.3 to 22.4 percent higher than the 
Cost Cap-only scenarios. 
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Table 11: Comparison of Combined Cost Cap + Market Export Scenarios to Cost Cap Only Scenarios 

Combined Cost Cap + Mkt Export 
Scenario 

Cost Cap 
Only 
Scenario 

Difference: 
2040 All New 
Generic 
Marginal CFS 
Cap. (MW; 
Combined - 
Cost Cap 
Only)* 

Difference: 
2040 Energy 
Penalty 
(MWh; 
Combined - 
Cost Cap 
Only)* 

Difference: 
2040 % 
Hourly 
Matching w/o 
EACs 
(Combined - 
Cost Cap 
Only)* 

High $500 Pen. + 575 Mkt Exp. $500 Penalty 2,131 -2,742,656 4.3% 
Med 1 $300 Pen. + 1150 Mkt Exp. $300 Penalty 4,539 -6,432,611 13.3% 
Med 2 $300 Pen. + 575 Mkt Exp. $300 Penalty 2,190 -3,229,894 6.7% 
Low 1 $200 Pen. + 2300 Mkt Exp. $200 Penalty 4,482 -10,824,918 22.4% 
Low 2 $200 Pen. + 1150 Mkt Exp. $200 Penalty 2,874 -5,654,839 11.7% 
*Baseline values are different for each Scenario. Refer to Tables 10 and 12 for actual values. 

 
Table 12: Comparison of 100% CFS With Compliance Cost Cap Scenarios + Market Exports to Xcel CFS 

Base Marginal Capacity and Energy Penalty Results 

100% CFS With Compliance Cost Cap 
& Mkt Exports 

2040 
Generic 

Marginal 
CFS 

Capacity 
(MW) 

2045 
Generic 

Marginal 
CFS 

Capacity 
(MW) 

2040 Energy 
Penalty 
(MWh) 

2040 % 
Hourly 
Matching 
w/o EACs 

High $500 Pen. + 575 Mkt Exp.  20,610 20,203 -982,720 102.0% 
Med 1 $300 Pen. + 1150 Mkt Exp.  11,153 10,916 599,526 98.8% 
Med 2 $300 Pen. + 575 Mkt Exp.  8,804 8,586 3,802,243 92.1% 
Low 1 $200 Pen. + 2300 Mkt Exp.  6,365 6,271 -1,236,193 102.6% 
Low 2 $200 Pen. + 1150 Mkt Exp. 4,757 4,350 3,933,886 91.9% 
∆ High $500 Pen. + 575 Mkt Exp. - Xcel 
CFS Base Marginal Capacity (MW)18F

19 -1,182 -50,162     
∆ Med 1 $300 Pen. + 1150 Mkt Exp. - 
Xcel CFS Base Marginal Capacity (MW) -10,639 -59,449     
∆ Med 2 $300 Pen. + 575 Mkt Exp. - 
Xcel CFS Base Marginal Capacity (MW) -12,988 -61,779     
∆ Low 1 $200 Pen. + 2300 Mkt Exp. - 
Xcel CFS Base Marginal Capacity (MW) -15,427 -64,094     
∆ Low 2 $200 Pen. + 1150 Mkt Exp. - 
Xcel CFS Base Marginal Capacity (MW) -17,035 -66,015     

 

19 All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive 
values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity. 
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The Department also notes that full hourly matching is achieved in the Low 1 and High Scenarios, as 
shown in Table 12. The Low 1 Scenario achieves hourly compliance mainly because of its access to full 
market exports of 2,300 MW, while the High Scenario achieves hourly matching because of its 
significantly higher capacity buildout. The marginal capacity buildout compared to the Xcel CFS Base is 
5.4 and 70.8 percent lower, respectively, which further demonstrates the impact of market access in 
capacity expansion planning.  
 
Despite the clear impact of market access on achieving full hourly matching, access to the market in 
capacity expansion planning may not be necessary at all to keep costs low for 100 percent CFS 
compliance. Production cost runs with access to the market will increase the percent of eligible energy 
compared to the capacity expansion plan if the model experiences congestion, which is likely under a 
100 percent CFS scenario. Therefore, the inclusion of market access in capacity expansion plans may 
only be necessary if full compliance cannot otherwise be demonstrated at low cost without market 
access. 

V. CONCLUSION 

The Department demonstrates multiple areas in which Xcel’s analysis of hourly matching can be 
modeled differently, which can reduce the impact in capacity buildout. The analysis does not include 
potentially lower cost long-duration energy storage technologies that may include hydrogen, iron-air 
batteries, or other technologies that could be lower cost than 4-hour batteries. When market exports 
are allowed, the analysis presented also does not count any exported EAC generation towards the CFS, 
which will lower capacity costs at the expense of reduced hourly matching. While this discussion is 
intended to focus on hourly matching, the analysis demonstrates important considerations for annual 
CFS matching in addition to hourly matching. As utilities approach higher levels of CFS compliance, with 
or without hourly matching, it will become increasingly important to consider alternative modeling 
practices and the various risks those choices create to ensure that ratepayer costs and reliability risks 
are minimized. The Department presents data to support the formation of a cost cap to contain costs 
as CFS compliance reaches 100 percent. The analysis also does not explore EAC imports as a means to 
reduce capacity, however the compliance cost could also serve as a proxy for the maximum willingness 
to pay for hourly EACs outside of the modeled system in EnCompass. 
 
This analysis does not attempt to explore the optimization of revenue requirements or social costs. 
While ratepayer cost minimization is a goal of the Department, the Department is also interested in the 
optimization of social costs via hourly matching, or by any other means. The above analysis should be 
viewed as a starting point to discuss how well existing modeling practices fit into future CFS 
compliance. This analysis demonstrates that additional analysis and discussion around annual and 
hourly CFS matching, allocation, REC markets, and other topics is warranted in a working grou
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VI. DEPARTMENT RECOMMENDATIONS (CORRECTED) 
 

Based on analysis of Minn. Stat. § 216B.1691 and the information in the record, the Department has 
prepared recommendations, which are provided below. The recommendations correspond to the 
subheadings of Section III from the Department’s Initial Comments. 
 
 

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

 

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

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

 

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

 

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

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

 

• B.1.2.1. The Department recommends that the Commission modify order points 1 and 3 
from its December 18, 2007 Order in Docket Nos. E-999/CI-04-1616 and E999/CI-03-869 and 
modify order point 6 of the Commission’s December 6, 2023 Order in Docket E-999/CI- 23-
151 to remove “All renewable energy credits generated from such facilities will be eligible 
for use in the year of generation and for four years following the year of generation,” and 
replace the language with “All renewable energy credits generated from such facilities will 
be eligible for use in the year of generation and for one year following the year of 
generation.” These orders will be modified effective January 1, 2030. 

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

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

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

and 
F. The co-optimization of transmission and generation resources. 
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• B.1.2.2.2 The Department recommends the Commission order a CFS compliance true up 
period of three months after the conclusion of the reporting year. 

 

• B.1.2.3. The Department recommends the Commission order all integrated resource plans 
where the utility uses a capacity expansion model to incorporate hourly matching 
constraints in the models to demonstrate CFS compliance. 

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

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

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

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

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

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

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

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

 

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

 

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

 

• B.8. The Department recommends the Commission order all procurements of physical 
assets, PPAs, and any other contract that involves EACs necessary to meet Minn. Stat. § 
216B.1691 compliance requirements be subject to the following geographic preference 
reporting requirements at the time the procurement decision is proposed: 
A. Procurements Within Minnesota: 

1. The number of EACs expected to be procured each year. 
B. Procurements in Counties or Municipal Divisions Bordering Minnesota: 

1. The number of EACs expected to be procured each year. 
2. The state and county or municipal division and country of procurement. 

C. Procurements in the MISO territory of Non-Border Counties of North Dakota, South 
Dakota, Iowa, Wisconsin, and Manitoba: 
1. The number of EACs expected to be procured each year. 
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2. The state and county or municipal division and country of procurement. 
3. Explanation of any technical, cost, or other constraints that preclude a procurement 

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

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

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

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

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

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

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

• None. 

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

 

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

 

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

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

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

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

 

• E.1. The Department recommends the Commission order the Commissioner of Commerce 
to seek authority from the Commissioner of Management and Budget to incur costs for 
specialty services to provide auditing of all CFS reports for up to three years 
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May 23, 2025





Will Seuffert

Minnesota Public Utilities Commission

121 7th Place East, Suite 350

St. Paul, Minnesota  55101-2147





RE:	Response to Xcel EnCompass Modeling & Correction of Final Recommendation List

[bookmark: _Hlk198581769]	Docket No.  E-999/CI-23-151





Dear Mr. Seuffert:



The Department submits this letter in primarily in response to a significant claim made by Northern States Power Company, dba Xcel Energy (Xcel) in its Round 3 reply comments. In its comments, Xcel attempts to refute the Department’s recommendation for hourly matching. On March 19, 2025, Xcel stated:



In order to meet the 2040 goal, our analysis shows that we would need to add an incremental 17,700 MWs of battery storage and over 4,000 MW of incremental solar resources, both which would require significant acreage, above the amount included in our recently approved IRP. As a result, in 2040 the revenue requirement associated with this overbuild of resources would be over 60 percent higher than the costs included in our IRP without providing additional energy or capacity benefits for our customers. These resources would go beyond our actual system needs and transmission and infrastructure costs would be in addition to this. Such a requirement would have significant impacts on customer rates. More analysis of the potential rate impacts of an hourly requirement should be undertaken to fully understand the impact to customers before implementation of an hourly matching compliance methodology.[footnoteRef:2] [2:  Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 11.
] 




Xcel submitted this modeling to the docket with a sparse narrative explaining the modeling framework and assumptions, and also did not submit the necessary modeling files for the Department or other stakeholders to analyze the modeling results. The Department had to request the information necessary to perform the analysis through a formal information request. On April 1, 2025, the Department received Xcel’s response to the Department’s information request for all of the EnCompass modeling files used to generate the above-referenced analysis.[footnoteRef:3] In its Supplemental Comments, the Department stated, “[t]he Department may provide a detailed discussion of Xcel’s modeling results in a late filed supplemental filing, or discuss its response at the forthcoming Agenda  [3:  See Appendix A of the Department’s Supplemental Comments. Minnesota Department of Commerce, April 16, 2025, (eDockets) 20254-217739-01, (hereinafter “Department Supplemental Comments”).] 




Meeting.”[footnoteRef:4] The Department was unable to analyze Xcel’s modeling files until after it filed its Supplemental Comments in the current proceeding.  [4:  Id., at 32.] 




The Department attempted to submit a quick response to show how capacity buildout decreases with a declining Carbon-free Standard (CFS) hourly matching requirement; however, this attempt was stymied by a number of factors. The Department was unable to replicate Xcel’s results due to a difference in EnCompass model behavior between different versions of EnCompass. Once this discrepancy was resolved, the Department was able to replicate Xcel’s results. A subsequent reduction of Xcel’s CFS compliance requirement resulted in identical capacity buildout, which is unexpected. Because of these issues, the Department required additional time to understand and test Xcel’s model to produce the intended result of declining capacity buildout with a declining CFS requirement.



The Department apologizes for the delay, and requests that the Commission add the Department’s analysis to the record, particularly because the conclusions of the Department are of significant importance to the current understanding of concepts discussed in the record. 



The Department’s analysis questions the value of Xcel’s modeling choices, which unreasonably bias the results towards the highest-cost outcome possible under a 24/7 CFS matching scenario and muddle the record with misleading conclusions. The Department will discuss multiple areas in which Xcel’s analysis of hourly matching can be modeled differently, including participation in the Midcontinent Independent System Operator, Inc. (MISO) market, the implementation of compliance cost caps, and briefly discusses other options such as utilization of lower-cost technology options and energy attribute certificate (EAC) purchases.  



Attached is Appendix C (Reply to Xcel EnCompass Modeling) to the Department’s Supplemental Comments. 




Additionally, the Department issues two corrections to its final recommendations in its Supplemental Comments. First, the hourly matching requirement, listed as B.1.2.1.1 was erroneously included in the Department’s recommendations, and should have been removed. Second, the Department erroneously omitted its recommendation on pages 43-44 of its Supplemental Comments that pertains to a geographic preference, which shall be listed as B.8. The revised list of Department recommendations is attached to this letter as Attachment A.





Sincerely,







/s/ Sydnie Lieb, Ph.D.

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

[bookmark: _Toc174055957]	

Supplemental Comments of the Minnesota Department of Commerce





INTRODUCTION 

On March 19, 2025, the Northern States Power Company, dba Xcel Energy (Xcel) stated:

In order to meet the 2040 goal, our analysis shows that we would need to add an incremental 17,700 MWs of battery storage and over 4,000 MW of incremental solar resources, both which would require significant acreage, above the amount included in our recently approved IRP. As a result, in 2040 the revenue requirement associated with this overbuild of resources would be over 60 percent higher than the costs included in our IRP without providing additional energy or capacity benefits for our customers. These resources would go beyond our actual system needs and transmission and infrastructure costs would be in addition to this. Such a requirement would have significant impacts on customer rates. More analysis of the potential rate impacts of an hourly requirement should be undertaken to fully understand the impact to customers before implementation of an hourly matching compliance methodology.[footnoteRef:5] [5:  Northern States Power Company, dba Xcel Energy, Reply Comments, March 19, 2025, (eDockets) 20253-216596-01, at 11, (hereinafter “Xcel Reply Comments”).] 


The purpose of this appendix is to explore the cost drivers of Xcel’s analysis of hourly matching to meet the Carbon-free Standard (CFS). The analysis presented in this appendix focuses only on capacity buildout and does not present results for revenue requirements or for social costs. The focus on capacity allows for an abbreviated discussion with less model behavior to explain, as well as less data to present. The Department’s analysis shows a significant correlation between added capacity and total system costs, particularly as these costs pertain to renewables and storage. 



The Department’s analysis demonstrates that significantly reduced capacity buildout can result from the allowance of market exports in capacity expansion plans, as well as from changes to the penalty for non-compliance to alleviate the need for capacity that serves very little compliance benefit.

review of key assumptions

In this section, the Department provides a brief discussion of the assumptions used by Xcel. These assumptions shape model behavior by applying constraints to capacity buildout. This section only states the key assumptions. The Department’s analysis of Xcel’s assumptions is covered in the next section.





Environmental Compliance Program



Xcel employs the environmental compliance program function in EnCompass to model hourly matching. The environmental compliance program requires that the model A) build resources to comply with the CFS requirement, or B) pay a penalty of $1,000,000 for each MWh of energy that is not met for the CFS compliance requirement. Compliance with the program is measured on an annual basis.

Environmental Compliance Dates

Xcel models the CFS according to the CFS requirements of 80 percent carbon-free by 2030, 90 percent carbon-free by 2035, and 100 percent carbon-free by 2040.

Compliance Allocation

Xcel models 74 percent of its total system load to meet a 100 percent CFS. This load requirement corresponds to the Minnesota share of Xcel’s multi-state service area.



In addition, Xcel applies its 74 percent jurisdictional allocation to all new expansion units, known as capital projects in EnCompass.

Eligible Resources

Xcel allows a large number of resources to meet its CFS compliance goal. A number of existing and planned resources are allowed for CFS compliance, as well as future generic wind and solar projects. In addition, battery storage is also available, but can only be used to meet the CFS to the extent that storage avoids curtailment of CFS-eligible generation.

Capital Project Availability

Table 1 shows the main resources available for capital projects:



Table 1: Xcel CFS-Eligible Resources and Storage Available for Capacity Expansion

		Resource

		2030

		2035

		2040

		2045



		Wind (MW)

		2,800

		5,600

		66,400

		166,400



		Solar (MW)

		0

		1,200

		31,200

		81,200



		Battery 4 Hr (MW)

		720

		1,500

		19,800

		49,800



		Battery 10 Hr (MW)

		Unconstrained

		Unconstrained

		Unconstrained

		Unconstrained







MISO Market Access in Capacity Expansion

Xcel allows no access to the Midcontinent Independent System Operator, Inc. (MISO) market in its capacity expansion model, which means that no energy generated by Xcel can be exported to MISO and no energy from MISO can be imported by Xcel.

Model Timeframe

Xcel’s capacity expansion model runs from 2024 to 2045 with an optimization period of 4 years. In this scenario the model automatically optimizes the system in four-year increments rather than once for the entire 2024 to 2045 timeframe, Xcel used this timeframe for its EnCompass models in its recent integrated resource plan (IRP) in Docket No. E002/RP-24-67.

Xcel’s modeling results

Xcel’s modeling scenarios compare generic CFS-eligible new resource additions with and without the CFS requirement during the 2024-2045 timeframe. Table 2 presents the results for the No CFS Base and for the Xcel CFS Base. These two base scenarios will be used to compare Department modeling results to Xcel’s modeling results. The marginal capacity is derived from the subtraction of the No CFS Base capacity from the Xcel CFS Base. Xcel’s CFS Base Scenario only deviates from the No CFS Base in 2040 and 2045. Note that the model never selects 10-hour storage, so these results are omitted from future discussion. It is worth noting that there is a large increase in capacity needs in the last year of the run (2045). The Department does not investigate why this large increase occurs. However, the fact that increase is entirely solar and battery units indicates the model is dealing with capacity issues rather than energy issues.



Table 2: Comparison of Xcel No CFS Baseline Capacity to Xcel CFS Baseline Capacity

		No CFS Base

		2030

		2035

		2040

		2045



		Generic Wind Capacity (MW)

		2,800

		5,600

		8,400

		14,400



		Generic Solar Capacity (MW)

		0

		1,200

		1,200

		1,200



		Generic 4 Hour Battery Capacity (MW)

		720

		1,500

		2,100

		3,527



		Total 

		3,520

		8,300

		11,700

		19,127



		

		

		

		

		



		Xcel CFS Base

		2030

		2035

		2040

		2045



		Generic Wind Capacity (MW)

		2,800

		5,600

		8,400

		14,400



		Generic Solar Capacity (MW)

		0

		1,200

		5,292

		25,292



		Generic 4 Hour Battery Capacity (MW)

		720

		1,500

		19,800

		49,800



		Total 

		3,520

		8,300

		33,492

		89,492



		

		

		

		

		



		Xcel CFS Base Marginal Capacity

		2030

		2035

		2040

		2045



		Generic Wind Capacity (MW)

		0

		0

		0

		0



		Generic Solar Capacity (MW)

		0

		0

		4,092

		24,092



		Generic 4 Hour Battery Capacity (MW)

		0

		0

		17,700

		46,273



		Total 

		0

		0

		21,792

		70,365







Table 2 shows that in the early years (2030 and 2035) there is no marginal capacity impact. However, in 2040 an additional 4,092 MW of solar, and 17,700 MW of storage, are needed, which totals 21,792 MW of marginal capacity. In 2045, an additional 24,092 MW of solar, 46,273 MW of storage is needed, which totals 70,365 MW of marginal capacity.

Department analysis

The focus of the Department’s analysis is A) to explain the behavior of Xcel’s model, and B) to explore different model assumptions that could lower capacity buildout.

Hourly Matching Implementation Timeline

As a preliminary matter, the Department made the following recommendation for hourly matching in its Initial Comments:

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

1) 2030: Annual matching of 80 percent for public utilities; 60 percent for other electric utilities

2) 2035: Hourly matching of 80 percent for public utilities; 60 percent for other electric utilities

3) 2040: Hourly matching of 90 percent for all electric utilities

4) 2045: Hourly matching of 100 percent for all electric utilities.[footnoteRef:6] [6:  Minnesota Department of Commerce, Initial Comments, January 29, 2025, (eDockets) 20251-214567-01 at 11.] 


As discussed in Section II.B, Xcel models hourly matching according to the statutory requirements for CFS compliance,[footnoteRef:7] and does not model the Department’s recommendation to implement hourly matching on a five-year delay compared to the statutory requirement. The results discussed therefore represent a more aggressive implementation of hourly matching than the Department recommended in initial comments. [7:  Minn. Stat. § 216B.1691 subd. 2g.] 


Environmental Program Assumption

Xcel’s model assumes 100 percent annual CFS matching for 74 percent of its load, which corresponds to the Minnesota-share of its total-system load. Additionally, Xcel allocates 74 percent of eligible renewable and nuclear generation for CFS compliance. These assumptions amount to hourly matching for all of Xcel’s territory. To illustrate, take a simple system that requires 100 MWh. A 74 percent CFS load requirement amounts to 74 MWh that must be CFS-eligible, which leaves 26 MWh that does not need to be CFS-eligible. However, if EnCompass builds 74 MWh of CFS-eligible generation, it will apply 74 percent of total generation to the CFS requirement, which is 55 MWh. To reach the 74 MWh requirement, the EnCompass must build 100 MWh of CFS-eligible generation, which effectively makes the CFS requirement a 100 percent CFS for Xcel’s entire multi-state system. If EnCompass achieves full compliance with the 100 percent CFS requirement, then no fossil fuel generation in the capacity expansion plan is possible, because every MWh of load will be served by CFS-eligible generation that is directly supplied or stored and discharged to meet the CFS.



Xcel’s model incorrectly applies the CFS to its entire system rather than limiting the model and the CFS to only Minnesota. Twenty six percent of Xcel’s total system load is not statutorily required to meet the CFS. In effect, Xcel requires an additional 35.1 percent of generation and capacity to meet the CFS requirement compared to a Minnesota-only CFS. To accurately model the CFS for Minnesota only, Xcel would need to model a Minnesota Load Area with a 100 percent CFS and appropriate program import/export limits for CFS compliance. Because the assumptions in the model incorrectly define the service territory the CFS is applied to, Xcel’s results are inherently biased toward an overstatement of the cost of Minnesota’s 2040 goal. Therefore, Xcel’s statement that, “[i]n order to meet the 2040 goal, our analysis shows that we would need to add an incremental 17,700 MWs of battery storage and over 4,000 MW of incremental solar resources”[footnoteRef:8] is not correct; the goal is a 100 percent Minnesota CFS, not a 100 percent CFS goal for all of Xcel’s service territory. However, the Department notes that the percentage of cost increase for Minnesota ratepayers under a properly modeled scenario should be approximately the same. [8:  Xcel Reply Comments at 11.] 




Despite this assumption, the modeling submitted by Xcel is 100 percent hourly matching. Therefore, a discussion of Xcel’s model is informative for hourly matching.



General Description of Xcel’s Model Behavior



The model behavior described in Section III is highly unusual. For example, Xcel’s coincident peak load in 2040 is 13,202 MW, while the model builds 25,628 MW of new firm capacity,[footnoteRef:9] in addition to the existing 6,992 MW of firm capacity, which totals 32,620 MW of firm capacity. This capacity addition is nearly 2.5 times more capacity than the coincident peak. While a 4-hour battery can only provide capacity for 4 hours at a time, or a maximum of 12 hours per day,[footnoteRef:10] the capacity need is still significantly higher than the coincident peak. New capacity in 2045 is 59,591 MW, while the coincident peak in 2045 is only 13,594 MW. In comparison, the No CFS Base model builds 7,322 MW of new firm capacity in 2040 and 9,007 MW of new firm capacity in 2045.[footnoteRef:11] [9:  While storage receives a similar capacity accreditation compared to nameplate capacity, solar and wind receive significantly lower firm capacity ratings.]  [10:  Assuming the battery is constantly charging or discharging.]  [11:  Note that the baseline model runs until 2055, which likely produces different edge behavior than the CFS model that ends in 2045.] 




While the model builds additional capacity to meet the CFS, the added capacity is not proportional to the expected need. As discussed in Section II.F, the model is not allowed to export power to MISO, or allowed to import power from MISO during a capacity expansion plan run. The model is only allowed to select between wind, solar, and storage to meet the CFS. The generic wind and solar generation profiles are identical, which means that once energy generation exceeds load, the marginal generation must be either curtailed or stored. EnCompass will build energy storage if it is more economical to store the energy than to curtail it. If the costs to generate or store marginal energy exceed $1,000,000 per MWh, EnCompass will incur the penalty instead of building additional generation or storage. 

While it may be economical to build some amount of storage to avoid curtailment, EnCompass will reach a point at which daily generation and storage is no longer sufficient to meet total system energy needs. Eventually, storage needs will shift to a seasonal pattern, where EnCompass will either need to pay the penalty or build generation and storage to meet a need that may exist for only a few months, weeks, days, and then hours. As the need becomes increasingly smaller, the marginal benefit of meeting the next MWh of compliance becomes increasingly more expensive. Because generation profiles are identical, there is little opportunity for EnCompass to generate electricity at different times to avoid this issue. Therefore, EnCompass must evaluate building potentially gigawatts of generation and storage to meet a need that may be in the megawatt scale, but because no energy can leave the system, the capacity buildout quickly becomes unrealistic. The expected result is large capacity buildout with low utilization and very high levels of renewable curtailment.

Model Does Not Respond to a Lower CFS Requirement

The Department initially sought to simply plot out the capacity buildout curve that results from a relaxation of the CFS requirement between 90 – 100 percent in 2040 to display how capital buildout could increase quickly without a 100 percent CFS. However, when the Department tests scenarios between 90 – 100 percent, the model provides identical capacity expansion results. This result leads the Department to conclude that the model is severely constrained, and therefore some constraints need to be relaxed to observe the expected behavior.



The constraint is more obvious when the CFS compliance requirement is compared to actual renewable energy certificate (REC) credit generation, which is shown in Table 3.



Table 3: Xcel CFS Compliance Output

		Year

		Credits Generated

		Required Credits

		Difference



		2024

		22,798,368

		32,885,242

		-10,086,874



		2025

		22,772,575

		33,639,740

		-10,867,165



		2026

		24,308,339

		35,696,472

		-11,388,133



		2027

		24,614,861

		37,173,480

		-12,558,619



		2028

		27,748,428

		37,718,420

		-9,969,992



		2029

		28,442,916

		38,229,200

		-9,786,284



		2030

		29,148,625

		31,156,786

		-2,008,161



		2031

		29,989,672

		31,765,882

		-1,776,210



		2032

		31,537,038

		32,544,706

		-1,007,668



		2033

		31,952,530

		33,367,184

		-1,414,654



		2034

		33,000,126

		34,366,004

		-1,365,878



		2035

		33,276,099

		39,736,568

		-6,460,469



		2036

		34,591,819

		40,661,540

		-6,069,721



		2037

		34,709,399

		41,504,428

		-6,795,029



		2038

		40,310,767

		42,279,224

		-1,968,457



		2039

		42,669,648

		43,003,108

		-333,460



		2040

		48,512,801

		48,389,000

		123,801







The model does not fully meet the CFS requirements until 2040. This result occurs because the available capacity is severely constrained until 2038, at which time the model can select much higher amounts of renewables and 4-hour battery storage. The results before 2038 are partially explained by the new generic capacity limits set by Xcel, which are shown in Table 4:



Table 4: Comparison of Xcel Base Case Capacity Built to EnCompass Capacity Limits

		Xcel CFS Base

		2030

		2035

		2040

		2045



		Generic Wind Capacity (MW)

		2,800

		5,600

		8,400

		14,400



		Generic Solar Capacity (MW)

		0

		1,200

		5,292

		25,292



		Generic 4 Hour Battery Capacity (MW)

		720

		1,500

		19,800

		49,800



		Total 

		3,520

		8,300

		33,492

		89,492



		

		

		

		

		



		Capacity Limit

		2030

		2035

		2040

		2045



		Generic Wind (MW)

		2,800

		5,600

		66,400

		166,400



		Generic Solar (MW)

		0

		1,200

		31,200

		81,200



		Generic Battery 4 Hr (MW)

		720

		1,500

		19,800

		49,800



		

		

		

		

		



		Remaining Capacity

		2030

		2035

		2040

		2045



		Generic Wind (MW)

		0

		0

		58,000

		152,000



		Generic Solar (MW)

		0

		0

		25,908

		55,908



		Generic Battery 4 Hr (MW)

		0

		0

		0

		0







While these results explain CFS non-compliance before 2040, they do not explain why the model does not respond to a lower CFS requirement, even though the model meets the CFS requirement in 2040.

CFS Enforcement Correction

The Department discovered an error in Xcel’s analysis that affects the model results, which is apparent in the CFS compliance results shown in Table 4. For example, Table 4 shows that the CFS requirement in 2029 is 38,229,200 credits, while the requirement drops to 31,156,786 credits in 2030. This error results from a mistake in the CFS enforcement timeseries, which set a default 100 percent CFS requirement before 2030. This error results in immediate CFS non-compliance when the model loads, and materially affects the subsequent capacity expansion results.[footnoteRef:12]  [12:  The most notable difference is the 2044 and 2045 results in the 90% CFS scenarios. The uncorrected model builds 51,888 and 59,590 MW of new firm capacity in 2045 and 2045, respectively, while the corrected model builds 44,535 and 44,744 MW, respectively. This modification was the first scenario tested by the Department to demonstrate a lower capacity buildout with a lower CFS requirement.] 




In all of the subsequent results presented, the Department corrects the CFS enforcement timeseries.



REC Banking Removal

The Department additionally modifies Xcel’s model by the removal of REC banking, which allows EnCompass to generate RECs before they are needed for compliance, and then retire them at a later date. The default setting used in the Xcel CFS Base Scenario to enforce the CFS has no time limit for REC banking. While Xcel’s model is constrained such that REC banking is not feasible, the Department’s subsequent analyses remove REC banking when the model becomes unconstrained for CFS compliance. This modeling choice ensures that the model meets the CFS in the year required, instead of building new generation earlier to accumulate credits. This assumption allows the Department to observe model behavior in the year expected and is better for diagnosing problems.



The Department refers to the corrected model with the accurate CFS enforcement timeseries and the REC banking removed as the “DOC Base.” The results of the corrected model are shown in Table 5. These two modifications result in an 886 MW decrease in 2040 total capacity, and a 27,258 – 32,345 MW decrease in 2045 total capacity.[footnoteRef:13] [13:  For the marginal capacity of the Xcel CFS Base, see Table 2.] 




Table 5: Comparison of DOC Base to Xcel CFS Base Marginal Capacity Additions Above No CFS Base

		No Banking + Corrected (DOC Base)

		2030

		2035

		2040

		2045



		100% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		20,907

		43,107



		95% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		20,907

		38,020



		90% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		20,907

		38,020



		∆ 100% - Xcel CFS Base Marginal Capacity (MW)[footnoteRef:14] [14:  All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity.] 


		0

		0

		-886

		-27,258



		∆ 95% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-885

		-32,345



		∆ 90% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-885

		-32,345







The Department notes that the corrections result in different model behavior based on the CFS percentage, but only in 2045, and the effect does not continue to decrease between the 90 percent and 95 percent scenarios.

Relaxation of Capacity Constraints

While the Department acknowledges that the capacity constraints set by Xcel should correspond to some real-world constraints that limit available capacity additions, the relaxation of capacity constraints allows the Department to observe how the model would like to behave if these capacity constraints are not active. The much looser capacity limits set in 2038 likely correspond to a sufficient planning horizon, such that transmission or other constraints can be built to meet a need 14 years in the future.



The results are shown in Table 6. Total capacity is higher, which demonstrates that the Base CFS model is significantly constrained. Most notably, the model builds capacity much quicker to meet the 2030 80 percent CFS requirement, the majority of which is storage. The 2040 scenario behaves similarly to the DOC Base, where the 90 percent and 95 percent scenarios have the same 2040 capacity. However, the model displays decreasing capacity with the decreasing CFS requirement in 2045 for each scenario, which is closer to the expected result.



Table 6: Comparison of No Capacity Limit + DOC Base Marginal Capacity to Xcel CFS Base Marginal Capacity

		No Capacity Limit + DOC Base

		2030

		2035

		2040

		2045



		100% CFS (All New Generic Marginal CFS Cap. MW)

		16,860

		24,360

		27,601

		63,617



		95% CFS (All New Generic Marginal CFS Cap. MW)

		16,860

		24,360

		24,956

		54,946



		90% CFS (All New Generic Marginal CFS Cap. MW)

		16,860

		24,360

		24,956

		46,644



		∆ 100% - Xcel CFS Base Marginal Capacity (MW)[footnoteRef:15] [15:  All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity.] 


		16,860

		24,360

		5,809

		-6,748



		∆ 95% - Xcel CFS Base Marginal Capacity (MW)

		16,860

		24,360

		3,164

		-15,419



		∆ 90% - Xcel CFS Base Marginal Capacity (MW)

		16,860

		24,360

		3,164

		-23,721





Allowance of Market Exports 

As discussed in Section IV.C, the disallowance of market exports in capacity expansion is expected to lead to high amounts of generation and storage capacity buildout to meet a small compliance requirement. Market access allows EnCompass to export energy, which can both avoid curtailment and new storage additions and should lower capacity requirements. Generation assets with less curtailment are also more economical to build. Additionally, the risks regarding spot markets in EnCompass are not symmetrical. The primary risk of market exposure in capacity expansion modeling is overreliance on the market for capacity, which could result in unserved energy and reliability issues in the real world. The risks associated with market exports is that allowing exports for economic profit potentially exposes ratepayers to speculation on future market prices. While the allowance of market exports could lead EnCompass to build generation to sell into the market, in the present context, the data presented above demonstrate that overbuilding capacity to meet the CFS is a greater risk.



Xcel’s CFS Base allows no market access in capacity expansion runs and a MISO market access of 2,300 MW for imports and exports in its production cost runs. The Department adds to its capacity expansion runs modified Xcel market access inputs from its production cost runs to only allow the 2,300 MW to be exported in a capacity expansion run. This scenario tests a hypothesis whereby it may not be cost effective to seasonally build generation and storage, but it could be much more cost effective to partially meet a CFS compliance need without curtailment, but instead an export of excess energy. To ensure that market exports do not lead to CFS compliance to serve load outside of Minnesota, market exports of CFS-eligible generation receive no CFS allocation in EnCompass.



The results of this modelling scenario are shown in Table 7. The results show the expected lower capacity buildout with a lower CFS requirement in 2040 and in 2045. The required capacity for the 100 percent CFS in 2040 is 10,765 MW lower than in the Xcel CFS Base, and is 54,100 MW lower in 2045, which is a decrease of 49.4 and 76.9 percent, respectively. In the 90 percent CFS scenario, marginal capacity drops by 18,252 MW in 2040 and 64,557 MW in 2045, which is a decrease of 83.8 and 91.7 percent, respectively. The key point is that these results confirm that assumptions about exports are essential to keep costs contained, which avoids unnecessary buildout of generation and capacity. Furthermore, if additional export capacity is gained through ongoing transmission development, the capacity buildout could be even lower, as additional renewable capacity avoids curtailment via market exports.



Table 7: Comparison of 2300 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal Capacity

		2300 Mkt Export + DOC Base

		2030

		2035

		2040

		2045



		100% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		11,027

		16,265



		95% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		7,246

		10,797



		90% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		3,540

		5,808



		∆ 100% - Xcel CFS Base Marginal Capacity (MW)[footnoteRef:16] [16:  All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity.] 


		0

		0

		-10,765

		-54,100



		∆ 95% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-14,546

		-59,568



		∆ 90% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-18,252

		-64,557







The Department tests two additional market export scenarios with stricter export limits to observe the model behavior, and to test whether the model builds additional capacity with the market turned on. The results are presented in Tables 8 and 9. The 1150 Market Export Scenario, which allows for 50 percent exports, builds 19,024 MW of marginal capacity in 2040. The 575 Market Export Scenario, which allows for 25 percent exports, builds 23,189 MW of marginal capacity in 2040. This trend of increasing capacity buildout with lower export capacity demonstrates that market exports reduce the need for new capacity.



Table 8: Comparison of 1150 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal Capacity

		1150 Mkt Export + DOC Base

		2030

		2035

		2040

		2045



		100% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		19,024

		33,858



		95% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		14,687

		27,000



		90% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		13,294

		19,884



		∆ 100% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-2,768

		-36,507



		∆ 95% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-7,105

		-43,365



		∆ 90% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-8,498

		-50,481







Table 9: Comparison of 575 Market Export + DOC Base Marginal Capacity to Xcel CFS Base Marginal Capacity

		575 Mkt Export + DOC Base

		2030

		2035

		2040

		2045



		100% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		23,189

		40,302



		95% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		19,278

		36,322



		90% CFS (All New Generic Marginal CFS Cap. MW)

		0

		0

		17,101

		28,946



		∆ 100% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		1,397

		-30,063



		∆ 95% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-2,514

		-34,043



		∆ 90% - Xcel CFS Base Marginal Capacity (MW)

		0

		0

		-4,691

		-41,419





Compliance Cost Cap

EnCompass can also build less capacity if a reasonable limit for CFS compliance cost is set. As discussed in Section II.A, Xcel set the compliance penalty at $1,000,000 / MWh, which means that EnCompass will continue to build capacity until it costs more than $1,000,000 / MWh. While this assumption is set very high, it ensures that EnCompass will build sufficient capacity for hourly matching. In real-world conditions, the penalty would be set much lower. For example, the Princeton Hourly Matching Study uses a $300 / MWh scenario to stop CFS compliance.[footnoteRef:17] [17:  See Department Supplemental Comments - Appendix B at 6. Wilson Rick and Jesse Jenkins. Policy Memo: Impacts and Feasibility of an Hourly-Matched Clean Electricity Standard in Minnesota. Princeton University: Zero Lab, (April 14, 2025).] 




Table 10 shows the results of several compliance cost cap scenarios. It is not useful to model CFS percentages below 100 percent because the compliance cost cap effectively lowers the CFS requirement, and therefore the results present only the 100 percent CFS requirement. The results range from a 1,251 MW drop in capacity compared to the Xcel CFS Base Scenario in 2040 under the $1,000 / MWh Scenario to a 21,792 MW drop in capacity under the $50 / MWh Scenario, which builds no new capacity at all. Hourly matching ranges from 97.8 percent in the $1,000 / MWh Scenario to 78.1 percent in the $50 / MWh Scenario, which is the same as the Base Scenario with no CFS requirement. The 2040 Energy Penalty highlights the MWh shortfall that EnCompass does not serve, which may need to be offset by energy attribute certificates (EACs) if the energy is not counted in exports during a production cost run. There is a clear cost threshold present between the 2040 $300 / MWh Scenario and the 2040 $500 / MWh Scenario, whereby marginal capacity increases from 6,584 MW to 20,528 MW, respectively, which suggests that a cost cap price in this range will be highly consequential for capacity buildout. In addition, the cost threshold between the 2040 $300 / MWh Scenario and the 2040 $200 / MWh Scenario is also significant, which increases marginal capacity from 1,883 MW to 6,614 MW. The $1,000 / MWh, $500 / MWh, $300 / MWh, $200 / MWh, $100 / MWh, and $50 / MWh scenarios build marginal capacity in 2040 compared to the Xcel CFS Base that is 5.7, 15.2, 69.6, 91.4, 98.7, and 100 percent lower, respectively.



Table 10: Comparison of 100% CFS With Compliance Cost Cap Scenarios + DOC Base to Xcel CFS Base Marginal Capacity and Energy Penalty Results

		100% CFS With Compliance Cost Cap Scenarios + DOC Base

		2040 Generic Marginal CFS Capacity (MW)

		2045 Generic Marginal CFS Capacity (MW)

		2040 Energy Penalty (MWh)

		2040 % Hourly Matching w/o EACs



		$1,000 / MWh 

		20,541

		37,654

		1,081,523

		97.8%



		$500 / MWh 

		18,479

		20,528

		1,759,936

		96.4%



		$300 / MWh 

		6,614

		6,584

		7,032,137

		85.5%



		$200 / MWh 

		1,883

		1,699

		9,588,725

		80.2%



		$100 / MWh 

		278

		176

		10,410,169

		78.5%



		$50 / MWh 

		0

		-6

		10,583,949

		78.1%



		∆ $1,000 / MWh - Xcel CFS Base Marginal Capacity (MW)[footnoteRef:18] [18:  All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity.] 


		-1,251

		-32,711

		 

		 



		∆ $500 / MWh - Xcel CFS Base Marginal Capacity (MW)

		-3,313

		-49,837

		 

		 



		∆ $300 / MWh - Xcel CFS Base Marginal Capacity (MW)

		-15,178

		-63,781

		 

		 



		∆ $200 / MWh - Xcel CFS Base Marginal Capacity (MW)

		-19,909

		-68,666

		 

		 



		∆ $100 / MWh - Xcel CFS Base Marginal Capacity (MW)

		-21,514

		-70,189

		 

		 



		∆ $50 / MWh - Xcel CFS Base Marginal Capacity (MW)

		-21,792

		-70,371

		 

		 







The marginal capacity induced by higher penalty costs is shown in Figure 1, which plots data from Table 10. This figure demonstrates that the cost to meet the CFS increases rapidly above $500 / MWh, which means that the final 1,251 MW of capacity is above $1,000 / MWh. A reasonable penalty cost may tie the $ / MWh penalty cost to the social cost of carbon,[footnoteRef:19] which could offer an alternative means to optimize for societal costs, without affecting production costs. [19:  This value would have to assume an emissions rate from a particular power plant, such as a combined cycle natural gas plant, for example.] 




Figure 1: Marginal Capacity Induced VS Penalty Cost Curve for the 100% CFS With Compliance Cost Cap Scenarios + DOC Base





Allowance of Market Exports & Compliance cost cap

The preceding two sections demonstrate significantly lower capacity buildout when these constraints are modified in isolation, however the interactions between the two constraints are not apparent. Tables 10 and 11 show the results of five combined scenarios. The Department models one “High” constrained scenario with a high cost cap of $500 / MWh and a low Market Export of 575 MW (25%). The Department models two “Medium” constrained scenarios, with the Medium 1 Scenario testing a $300 / MWh cost cap with a 1,150 MW Market Export (50%), while the Medium 2 Scenario tests the same cost cap with a more constrained 575 MW Market Export (25%). The Department models two “Low” constrained scenarios, with the Low 1 Scenario testing a $200 / MWh cost cap with a 2,300 MW Market Export (100%), while the Low 2 Scenario tests the same cost cap with a more constrained 1,150 MW Market Export (50%).



Table 11 compares the difference in capacity and total energy served by the CFS. In every scenario studied, the addition of market exports adds capacity compared to the Cost Cap Only baseline. Rather than disincentivizing storage buildout by increasing export capacity, and therefore storage needs, increased export capacity stimulates additional capacity buildout. This opposite effect observed from the Market Export-only scenarios is explained by the cost effectiveness of new capacity, which delivers significantly higher hourly matching percentages that range from 4.3 to 22.4 percent higher than the Cost Cap-only scenarios.



Table 11: Comparison of Combined Cost Cap + Market Export Scenarios to Cost Cap Only Scenarios

		Combined Cost Cap + Mkt Export Scenario

		Cost Cap Only Scenario

		Difference: 2040 All New Generic Marginal CFS Cap. (MW; Combined - Cost Cap Only)*

		Difference: 2040 Energy Penalty (MWh; Combined - Cost Cap Only)*

		Difference: 2040 % Hourly Matching w/o EACs (Combined - Cost Cap Only)*



		High $500 Pen. + 575 Mkt Exp.

		$500 Penalty

		2,131

		-2,742,656

		4.3%



		Med 1 $300 Pen. + 1150 Mkt Exp.

		$300 Penalty

		4,539

		-6,432,611

		13.3%



		Med 2 $300 Pen. + 575 Mkt Exp.

		$300 Penalty

		2,190

		-3,229,894

		6.7%



		Low 1 $200 Pen. + 2300 Mkt Exp.

		$200 Penalty

		4,482

		-10,824,918

		22.4%



		Low 2 $200 Pen. + 1150 Mkt Exp.

		$200 Penalty

		2,874

		-5,654,839

		11.7%



		*Baseline values are different for each Scenario. Refer to Tables 10 and 12 for actual values.







Table 12: Comparison of 100% CFS With Compliance Cost Cap Scenarios + Market Exports to Xcel CFS Base Marginal Capacity and Energy Penalty Results

		100% CFS With Compliance Cost Cap & Mkt Exports

		2040 Generic Marginal CFS Capacity (MW)

		2045 Generic Marginal CFS Capacity (MW)

		2040 Energy Penalty (MWh)

		2040 % Hourly Matching w/o EACs



		High $500 Pen. + 575 Mkt Exp. 

		20,610

		20,203

		-982,720

		102.0%



		Med 1 $300 Pen. + 1150 Mkt Exp. 

		11,153

		10,916

		599,526

		98.8%



		Med 2 $300 Pen. + 575 Mkt Exp. 

		8,804

		8,586

		3,802,243

		92.1%



		Low 1 $200 Pen. + 2300 Mkt Exp. 

		6,365

		6,271

		-1,236,193

		102.6%



		Low 2 $200 Pen. + 1150 Mkt Exp.

		4,757

		4,350

		3,933,886

		91.9%



		∆ High $500 Pen. + 575 Mkt Exp. - Xcel CFS Base Marginal Capacity (MW)[footnoteRef:20] [20:  All ∆ values reference the change in capacity compared to the Xcel CFS Base Scenario, as presented in Table 2. Positive values indicate more capacity than the Xcel CFS Base Scenario, and negative values indicate less capacity.] 


		-1,182

		-50,162

		 

		 



		∆ Med 1 $300 Pen. + 1150 Mkt Exp. - Xcel CFS Base Marginal Capacity (MW)

		-10,639

		-59,449

		 

		 



		∆ Med 2 $300 Pen. + 575 Mkt Exp. - Xcel CFS Base Marginal Capacity (MW)

		-12,988

		-61,779

		 

		 



		∆ Low 1 $200 Pen. + 2300 Mkt Exp. - Xcel CFS Base Marginal Capacity (MW)

		-15,427

		-64,094

		 

		 



		∆ Low 2 $200 Pen. + 1150 Mkt Exp. - Xcel CFS Base Marginal Capacity (MW)

		-17,035

		-66,015

		 

		 





The Department also notes that full hourly matching is achieved in the Low 1 and High Scenarios, as shown in Table 12. The Low 1 Scenario achieves hourly compliance mainly because of its access to full market exports of 2,300 MW, while the High Scenario achieves hourly matching because of its significantly higher capacity buildout. The marginal capacity buildout compared to the Xcel CFS Base is 5.4 and 70.8 percent lower, respectively, which further demonstrates the impact of market access in capacity expansion planning. 



Despite the clear impact of market access on achieving full hourly matching, access to the market in capacity expansion planning may not be necessary at all to keep costs low for 100 percent CFS compliance. Production cost runs with access to the market will increase the percent of eligible energy compared to the capacity expansion plan if the model experiences congestion, which is likely under a 100 percent CFS scenario. Therefore, the inclusion of market access in capacity expansion plans may only be necessary if full compliance cannot otherwise be demonstrated at low cost without market access.

conclusion

The Department demonstrates multiple areas in which Xcel’s analysis of hourly matching can be modeled differently, which can reduce the impact in capacity buildout. The analysis does not include potentially lower cost long-duration energy storage technologies that may include hydrogen, iron-air batteries, or other technologies that could be lower cost than 4-hour batteries. When market exports are allowed, the analysis presented also does not count any exported EAC generation towards the CFS, which will lower capacity costs at the expense of reduced hourly matching. While this discussion is intended to focus on hourly matching, the analysis demonstrates important considerations for annual CFS matching in addition to hourly matching. As utilities approach higher levels of CFS compliance, with or without hourly matching, it will become increasingly important to consider alternative modeling practices and the various risks those choices create to ensure that ratepayer costs and reliability risks are minimized. The Department presents data to support the formation of a cost cap to contain costs as CFS compliance reaches 100 percent. The analysis also does not explore EAC imports as a means to reduce capacity, however the compliance cost could also serve as a proxy for the maximum willingness to pay for hourly EACs outside of the modeled system in EnCompass.
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This analysis does not attempt to explore the optimization of revenue requirements or social costs. While ratepayer cost minimization is a goal of the Department, the Department is also interested in the optimization of social costs via hourly matching, or by any other means. The above analysis should be viewed as a starting point to discuss how well existing modeling practices fit into future CFS compliance. This analysis demonstrates that additional analysis and discussion around annual and hourly CFS matching, allocation, REC markets, and other topics is warranted in a working grou
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[bookmark: _Toc195615380]DEPARTMENT RECOMMENDATIONS (Corrected)



Based on analysis of Minn. Stat. § 216B.1691 and the information in the record, the Department has prepared recommendations, which are provided below. The recommendations correspond to the subheadings of Section III from the Department’s Initial Comments.





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



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



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



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



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



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



B.1.2.1. The Department recommends that the Commission modify order points 1 and 3 from its December 18, 2007 Order in Docket Nos. E-999/CI-04-1616 and E999/CI-03-869 and modify order point 6 of the Commission’s December 6, 2023 Order in Docket E-999/CI- 23-151 to remove “All renewable energy credits generated from such facilities will be eligible for use in the year of generation and for four years following the year of generation,” and replace the language with “All renewable energy credits generated from such facilities will be eligible for use in the year of generation and for one year following the year of generation.” These orders will be modified effective January 1, 2030.

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

A. Hourly matching for CFS compliance;

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

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

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

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

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

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



B.1.2.3. The Department recommends the Commission order all integrated resource plans where the utility uses a capacity expansion model to incorporate hourly matching constraints in the models to demonstrate CFS compliance.

B.1.3. The Department recommends the Commission order:

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

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

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

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

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

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

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

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



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



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



· B.8. The Department recommends the Commission order all procurements of physical assets, PPAs, and any other contract that involves EACs necessary to meet Minn. Stat. § 216B.1691 compliance requirements be subject to the following geographic preference reporting requirements at the time the procurement decision is proposed:

A. Procurements Within Minnesota:

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

B. Procurements in Counties or Municipal Divisions Bordering Minnesota:

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

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

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

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

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

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

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

D. Procurements in all Other Locations:

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

2. The state and county or province of procurement.

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

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

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

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

· None.

[bookmark: _Toc188885756][bookmark: _Toc188957980][bookmark: _Toc195615384]HOW SHOULD NET MARKET PURCHASES BE COUNTED TOWARDS CFS COMPLIANCE?



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



· D.2. The Department recommends the Commission order:

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

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

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



E.1. The Department recommends the Commission order the Commissioner of Commerce to seek authority from the Commissioner of Management and Budget to incur costs for specialty services to provide auditing of all CFS reports for up to three years

Marginal Capacity Induced VS Penalty Cost Curve



$ / MWh Penalty	20541	18479	6614	1883	278	0	1000	500	300	200	100	50	Marginal Capacity Addition (MW)





$ / MWh Penalty







image2.png



image1.jpeg



