
BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 

Federal Power Act Section 202(c)  ) 
Emergency Order: Midcontinent  ) 
Independent System Operator and )  
Northern Indiana Public Service  ) 
Company LLC ) 

Order No. 202-26-19 

Federal Power Act Section 202(c)    ) 
Emergency Order: Midcontinent ) Order No. 202-26-20 
Independent System Operator and ) 
CenterPoint Energy Indiana South ) 

Exhibit to 
Motion to Intervene and Request for Rehearing and Stay of 

Public Interest Organizations   

Exhibit 124 
November Campbell Order 



Page 1 of 10  

Department of Energy  
Washington, DC 20585 

 
Order No. 202-25-9 

 
Pursuant to the authority vested in the Secretary of Energy by section 202(c) of the Federal 

Power Act (FPA),1 and section 301(b) of the Department of Energy Organization Act,2 and for the 
reasons set forth below, I hereby determine that an emergency exists in portions of the Midwest 
region of the United States due to a shortage of electric energy, a shortage of facilities for the 
generation of electricity, and other causes.  Issuance of this Order will meet the emergency and 
serve the public interest.  

Order Nos. 202-25-3 and 202-25-7 

J.H. Campbell Generating Plant (Campbell Plant) is a 1,420 MW coal-fired plant primarily 
owned by Consumers Energy Company (Consumers) and located in West Olive, MI.  In 2021, 
Consumers announced that it planned to implement a “speed closure” of the Campbell Plant fifteen 
years before the end of its scheduled design life.3  Instead of retiring the Campbell Plant at the end 
of its design life, Consumers planned to accelerate the Campbell Plant’s retirement and discontinue 
its operations on May 31, 2025. 

Order No. 202-25-3, issued pursuant to FPA section 202(c), required that the Campbell 
Plant remain in operation for 90 days, until August 21, 2025.  Subsequently, Order No. 202-25-7, 
issued pursuant to FPA section 202(c), required that the Campbell Plant remain in operation for 90 
days, until November 19, 2025.  Those orders were based on my determination that emergency 
conditions existed in the region served by the Midcontinent Independent System Operator, Inc. 
(MISO).  Specifically, I determined that MISO likely faced tight reserve margins during the 
summer 2025 period, particularly during periods of high demand or low generation resource 
output.  I determined that the continued operation of the Campbell Plant would provide additional 
generation capacity during these periods which would help prevent the potential loss of power to 
homes and local businesses in the areas that might have been affected by curtailments or outages 
that would otherwise pose a risk to public health and safety.  I determined that the continued 
operation of the Campbell Plant was necessary to alleviate immediate and anticipated threats to 
reliability.  My determination was based on a number of facts.  

First, the North American Electric Reliability Corporation (NERC) released its 2025  
 

1 16 U.S.C. § 824a(c). 
2 42 U.S.C. §7151(b). 
3 See Consumers Energy Announces Plan to End Coal Use by 2025; Lead Michigan’s Clean Energy Transformation, 
Consumers Energy (June 23, 2021), https://www.consumersenergy.com/news-releases/newsrelease-
details/2021/06/23/consumers-energy-announces-plan-to-end-coal-use-by-2025-lead-michigans-cleanenergy-
transformation. 
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Summer Reliability Assessment on May 14, 2025.  In its assessment, NERC indicated that 
“[d]emand forecasts and resource data indicate that MISO is at elevated risk of operating reserve 
shortfalls during periods of high demand or low resource output.”4  In particular, NERC explained 
that the retirement of thermal generation capacity increased the likelihood of electricity supply 
shortfalls.  NERC anticipated that the near-term period of greatest capacity shortfall for MISO 
would likely occur in August.5 

Second, multiple generation facilities in Michigan have retired in recent years.  According 
to the U.S. Energy Information Administration (EIA), “[s]ince 2020, about 2,700 megawatts of 
coal-fired generating capacity have been retired and no new coal-fired facilities are planned.”6  
Additionally, EIA stated, “[t]ypically, Michigan’s nuclear power plants have supplied about 30% 
of in-state electricity, but the amount of electricity generated by nuclear power plants in Michigan 
has declined as plants have been decommissioned.”7  The state’s Big Rock Point nuclear power 
plant shut down in 1997, and the Palisades nuclear power plant closed in 2022.  The Palisades 
plant remains unavailable, although according to a recent news report, “Holtec International 
expects the Palisades plant in Michigan to resume service early next year….”8 

Third, the Campbell Plant’s retirement would have further decreased available dispatchable 
generation within MISO’s service territory, adding to the loss of the other 1,575 MW of natural 
gas and coal-fired generation that has retired since the summer of 2024.  Although MISO and 
Consumers have incorporated the planned retirement of the Campbell Plant into their supply 
forecasts and Consumers acquired a 1,200 MW natural gas power plant in Covert, MI, the NERC 
Assessment still anticipates “elevated risk of operating reserve shortfalls.”9 

  Fourth, MISO’s Planning Resource Auction Results for the 2025-2026 Planning Year, 
released in April 2025, noted that for the northern and central zones, which include Michigan, 
“new capacity additions were insufficient to offset the negative impacts of decreased accreditation, 
suspensions/retirements and external resources.” 10   While the results “demonstrated sufficient 

 
4 2025 Summer Reliability Assessment, North American Electric Reliability Corporation, at 16 (May 2025), 
https://www nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC SRA 2025.pdf  (NERC 2025 
Summer Reliability Assessment).  
5 Id.  
6 Michigan State Profile and Energy Estimates, U.S. Energy Info. Admin. (Oct. 17, 2024), 
https://www.eia.gov/state/print.php?sid=MI.  
7 Id.  
8  Nuclear plants face decadelong timeline to meet AI energy needs, Los Angeles Times. (Nov. 13, 2025), 
https://www.latimes.com/business/story/2025-11-13/despite-80-billion-commitment-nuclear-plants-face-decade-
long-timeline-to-meet-ai-energy-needs. 
9 NERC 2025 Summer Reliability Assessment at 16.   
10 Planning Resource Auction—Results for Planning Year 2025–2026, Midcontinent Independent System Operator, 
Inc., 13 (May 29, 2025), 
https://cdn.misoenergy.org/2025%20PRA%20Results%20Posting%2020250529 Corrections694160.pdf. (MISO 
Planning Resource Auction – Results for Planning Year 2025-26).  
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capacity,” the summer months reflected the “highest risk and a tighter supply-demand balance” 
and these results “reinforce the need to increase capacity.”11 

Continuing Emergency Conditions  

The emergency conditions that led to the issuance of Order Nos. 202-25-3 and 202-25-7 
continue, both in the near and long term.12  The production of electricity from the Campbell Plant 
will continue to be a critical asset to maintain reliability in MISO.  According to the U.S. 
Environmental Protection Agency’s data, the plant has generated an average of approximately 
509,000 MWh per month, from June 2025 through September 2025,13 providing vital generation 
capacity to the region.  Additionally, between June 11 and November 5, MISO issued dozens of 
alerts to manage grid reliability in its Central Region in response to hot weather, severe weather, 
high customer load, forced generation outages, and transfer capability limits.   

MISO’s year-round resource adequacy concerns are well documented.  In 2022, MISO 
requested Federal Energy Regulatory Commission (FERC) approval of its filing to revise its 
resource adequacy construct (including the Planning Resource Auction or PRA) to establish 
capacity requirements for each of the four seasons of the year rather than on an annual basis 
determined by peak summer demand. 14   MISO justified this revision by explaining that 
“Reliability  risks associated with resource adequacy have shifted from ’Summer only’ to a year-
round concern.” 15   MISO noted that over 60% of all “MaxGen” events (events when MISO 
initiates emergency procedures because of concerns over the adequacy of available generation) 
occurred outside of the summer season.16 

In December of 2023, MISO released an “Attributes Roadmap,” in which it presented “an 
in-depth look at the challenges of operating a reliable bulk electric system in a rapidly transforming 
energy landscape.”17  Among other things, this report described changes in the time of year during 

 
11 Id. at 2,12.  For further information regarding the determination that emergency conditions existed, see Order No. 
202-25-7. 
12 Further, as noted in Order No. 202-25-7, as a coal-fired facility, it would be difficult for the Campbell Plant to 
resume operations once it has been retired.  Specifically, any stop and start of operation creates heating and cooling 
cycles that could cause an immediate failure that could take 30-60 days to repair if a unit comes offline. In addition, 
other practical issues, such as employment, contracts, and permits may greatly increase the timeline for resumption of 
operations. Further, if Consumers were to begin disassembling the plant or other related facilities, the associated 
challenges would be greatly exacerbated.  Thus, continuous operation is required in such cases so long as the Secretary 
determines a shortage exists and is likely to persist. 
13  See, Custom Data Download, EPA CAMPD (Clean Air Markets Program Data), 
https://campd.epa.gov/data/custom-data-download (search criteria to produce these results could include Emissions 
>> Monthly  >> Unit (default) >>Apply >>“2025” and “June, July, August, September.” The data can then be 
filtered to only include the JH Campbell Plant.) 
14 Midcontinent Independent System Operator, Inc., FERC Docket No. ER22-495-000 (Nov. 30, 2021). This request 
was approved by FERC on August 31, 2022. Midcontinent Independent System Operator, Inc., 180 FERC ¶ 61,141 
(2022).  
15 MISO Transmittal Letter at 3, FERC Docket No. ER22-495-000 (Nov. 30, 2021).  
16 Id. at 3-4. 
17 Attributes Roadmap, MISO (Dec. 2023), https://cdn misoenergy.org/2023%20Attributes%20Roadmap631174.pdf  
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which the risk of the loss of load was greatest.  For the 2023/24 Planning Year, the greatest risk of 
loss of load was in the summer, but it is expected that by the summer of 2027, there will be an 
equal loss of load risk in both the summer and fall seasons.  MISO also projects that the risk of 
loss of load in the winter and spring seasons, although not as high as in the summer or fall, will 
nevertheless increase over time.18   

More recently, MISO affirmed the resource adequacy problems occurring outside of its 
summer season in its 2024 report entitled, “MISO’s Response to the Reliability Imperative.”19  In 
a section of that report entitled “Risks in Non-Summer Seasons,” MISO again stressed that it has 
resource reliability concerns outside of the summer season.  

Widespread retirements of dispatchable resources, lower reserve margins, more 
frequent and severe weather events and increased reliance on weather-dependent 
renewables and emergency-only resources have altered the region’s highest historic 
risk profile, creating risks in non-summer months that rarely posed challenges in 
the past.20 

These MISO studies indicate that the emergency conditions caused by the loss of generation 
capacity in MISO extend past the summer season.  

While the 2025 – 2026 NERC Winter Reliability Assessment has not yet been released as 
of the date of this Order, two recent winter studies (2024 – 2025 NERC Winter Reliability 
Assessment21  and the 2023 – 2024 NERC Winter Reliability Assessment22 ) have assessed the 
MISO assessment area as an elevated risk, with the “potential for insufficient operating reserves 
in above-normal conditions.”  Specifically, the 2024 – 2025 Winter Reliability Assessment noted 
that “[ge]nerating capacity is 10 GW lower (-6.8%) compared to the prior winter as generators 
have retired, withdrawn from MISO’s capacity market, or received lower winter accredited 
capacity.”23 

The evidence indicates that there is also a potential longer term resource adequacy 
emergency in MISO.  When MISO reported the results of its PRA for the 2025-26 Planning Year, 
it noted that “new capacity additions were insufficient to offset the negative impacts of decreased 

 
18 Id. at 11.   
19 MISO’s Response to the Reliability Imperative, MISO (Updated Feb. 2024), 
https://cdn.misoenergy.org/2024+Reliability+Imperative+report+Feb.+21+Final504018.pdf  
20 Id. at 12.  
21 2024 – 2025 NERC Winter Reliability Assessment at 5, 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC WRA 2024.pdf 
22 2023 – 2024 NERC Winter Reliability Assessment at 5, 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC WRA 2023.pdf 
23 2024 – 2025 NERC Winter Reliability Assessment at 15, 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC WRA 2024.pdf 
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accreditation, suspensions/retirements and external resources” in the northern and central zones, 
which include Michigan.24  

On June 6, 2025, the Organization of MISO States (OMS) and MISO issued the results of 
their survey, which has been conducted annually for many years to determine the degree to which 
expected capacity resources satisfy planning reserve margin requirements.25    The 2025 Survey 
presented projections of resource adequacy for the summer of 2026 and subsequent years.  
Although the survey projected a potential capacity surplus for the summer of 2026, it also projected 
that at least 3.1 GW of additional generation capacity beyond currently committed generation 
capacity must be added to meet the projected planning reserve margin.26  The survey also projected 
that there would be insufficient capacity to meet the peak demand for electricity in each of the 
following four summers, increasing from a deficit of 1.4 GW in 2027 to 8.2 GW in 2030.27  Similar 
results were projected for MISO’s winter seasons, with a small surplus of generation capacity in 
2026, followed by increasing deficits the following four years.28 

The primary reasons for these projected deficits also are shown on the OMS-MISO survey.  
Large amounts of existing generation capacity are projected to be retired each year while, at the 
same time, the demand for electricity is projected to increase at an accelerating pace.29  Although 
the OMS-MISO survey projects generation capacity to continue to increase in the coming years 
with the addition of new potential generation assets, the increase in capacity is largely offset by 
the projected retirements, and does not keep up with the growth in demand.30  

MISO has been taking steps to address these projected deficits.  For example, on June 6, 
2025, MISO submitted a proposal to FERC to establish an Expedited Resource Addition Study 
(ERAS) process to provide a framework for the expedited study of interconnection requests to 
address urgent resource adequacy and reliability needs in the near term.  This proposal was 
approved by FERC on July 21, 2025.31  The ERAS process should help expedite the construction 
of needed new capacity.  However, resources studied under the ERAS will have commercial 
operation dates that are at least three years away, and are provided an additional three-year grace 
period to commence commercial operations.32  In addition, supply chain constraints impeding the 
acquisition of critical grid components, including large natural gas turbines and transformers, are 

 
24 MISO Planning Resource Auction – Results for Planning Year 2025-26 at 13.   
25 OMS-MISO Survey Results, OMS and MISO (Updated June 6, 2025) 
https://cdn.misoenergy.org/20250606%20OMS%20MISO%20Survey%20Results%20Workshop%20Presentation70 
2311.pdf  
26 Id. at 2.   
27 Id. at 7. 
28 Id. at 9 
29 Id. at 7, 9.  
30 Id.    
31 Midcontinent Independent System Operator, Inc., 192 FERC ¶ 61,064 (2025).  
32 192 FERC ¶ 61,064 at P 84.   
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likely to further hinder rapid construction and exacerbate reliability concerns.33  Consequently, the 
new ERAS process is unlikely to result in the addition of any new generation capacity in the next 
few years.  

Order Nos. 202-25-3 and 202-25-7 were preceded by executive orders on January 20, 2025, 
and April 8, 2025, in which President Donald J. Trump underscored the dire energy challenges 
facing the Nation due to growing resource adequacy concerns.  Specifically, in Executive Order 
14262, “Strengthening the Reliability and Security of the United States Electric Grid,” President 
Trump emphasized that “the United States is experiencing an unprecedented surge in electricity 
demand driven by rapid technological advancements, including the expansion of artificial 
intelligence data centers and increase in domestic manufacturing.”34  President Trump likewise 
recognized, in Executive Order 14156, “Declaring a National Energy Emergency,” that the “United 
States’ insufficient energy production, transportation, refining, and generation constitutes an 
unusual and extraordinary threat to our Nation’s economy, national security, and foreign policy.”35  
The Executive Order adds: “Hostile state and non-state foreign actors have targeted our domestic 
energy infrastructure, weaponized our reliance on foreign energy, and abused their ability to cause 
dramatic swings within international commodity markets.”36  

The Department’s July 2025 Resource Adequacy Report: Evaluating the Reliability and 
Security of the United States Electric Grid, issued pursuant to the President’s directive in Executive 
Order 14262, details the myriad challenges affecting the Nation’s energy outlook. “Absent decisive 
intervention, the Nation’s power grid will be unable to meet projected demand for manufacturing, 
re-industrialization, and data centers driving artificial intelligence (AI) innovation.”37  The prolific 
growth of data centers for the development of AI, as well as their immense energy needs, presents 
a new and unexpected source of load growth.  This growth is illustrated by the fact that there are 
more than twenty AI companies operating in Michigan alone.38  In addition, as just one example, 

 
33 See generally, US Gas-Fired Turbine Wait Times as Much as Seven Years; Costs Up Sharply, S&P Global (May 
2025), US gas-fired turbine wait times as much as seven years; costs up sharply | S&P Global.  “With demand for 
natural gas-fired turbines in the US rapidly accelerating amid power demand growth forecasts driven by AI, 
manufacturing, and electrification, wait times for turbines are anywhere between one and seven years depending on 
the model, and costs have increased considerably, experts told Platts.”  
34 Executive Order No. 14262, 90 Fed. Reg. 15521 (Apr. 8, 2025) (Strengthening the Reliability and Security of the 
United States Electric Grid), https://www.whitehouse.gov/presidential-actions/2025/04/strengthening-the-
reliabilityand-security-of-the-united-states-electric-grid/.  
35 Executive Order No. 14156, 90 Fed. Reg. 8433 (Jan. 20, 2025) (Declaring a National Energy Emergency), 
https://www.whitehouse.gov/presidential-actions/2025/01/declaring-a-national-energy-emergency/.  
36 Id.  
37 See also Resource Adequacy Report: Evaluating the Reliability and Security of the United States Electric Grid, 
U.S. Department of Energy (July 2025), at 1, https://www.energy.gov/sites/default/files/2025- 
07/DOE%20Final%20EO%20Report%20%28FINAL%20JULY%207%29.pdf.  
38 Ekku Jokinen, Top 21 Artificial Intelligence Companies in Michigan, (last accessed Aug. 13, 2025), 
https://www.inven.ai/company-lists/top-21-artificial-intelligence-companies-in-michigan.  
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Consumers has announced an additional 1 GW of new power to a planned hyperscale data center 
and “continue[s] to see positive momentum with data centers within the 9 GW pipeline . . . .”39   

Grid operators — including MISO itself — have also acknowledged the Nation’s current 
energy crisis.  For instance, during a March 25, 2025, hearing before the House Committee on 
Energy and Commerce, Jennifer Curran, Senior Vice President, Planning and Operations, MISO, 
testified that “the MISO region faces resource adequacy and reliability challenges due to the 
changing characteristics of the electric generating fleet, inadequate transmission system 
infrastructure, growing pressures from extreme weather, and rapid load growth.”40  Ms. Curran 
also described “much stronger growth [in demand for electricity] from continued electrification 
efforts, a resurgence in manufacturing, and an unexpected demand for energy-hungry data centers 
to support artificial intelligence.” 41   She added, “[a] growing reliability risk is that the rapid 
retirement of existing coal and gas power plants threatens to outpace the ability of new resources 
with the necessary operational characteristics to replace them.”42 

Pursuant to section 202(c)(4)(B) of the FPA, the Department has consulted with the primary 
Federal agency with expertise in the environmental interest protected by the laws or regulations 
that may conflict with this Order.  The agency did not submit additional conditions for inclusion 
in this Order. 

ORDER  

FPA section 202(c)(1) provides that whenever the Secretary of the Department of Energy 
determines “that an emergency exists by reason of a sudden increase in the demand for electric 
energy, or a shortage of electric energy or of facilities for the generation or transmission of electric 
energy,” then the Secretary has the authority “to require by order . . . such generation, delivery, 
interchange, or transmission of electric energy as in its judgment will best meet the emergency and 
serve the public interest.”43  This statutory language constitutes a specific grant of authority to the 
Secretary to require the continued operation of the Campbell Plant when the Secretary has 

 
39 See Michigan utility Consumers Energy to provide 1GW of power to new hyperscale data center, Data Center 
Dynamics (August 05, 2025), https://www.datacenterdynamics.com/en/news/michigan-utility-consumers-energy-
toprovide-1gw-of-power-to-new-hyperscale-data-center/ (quoting Consumers Energy CEO Garrick Rochow).   
40 Keeping the Lights On: Examining the State of Regional Grid Reliability Before the House Committee on Energy 
and Commerce, Subcommittee on Energy, 119th Cong. (Mar. 25, 2025) (statement of Ms. Jennifer Curran, Senior 
Vice President for Planning and Operations, Midcontinent Independent System Operator), at 5, 
https://democratsenergycommerce house.gov/sites/evo-subsites/democrats-energycommerce house.gov/files/evo-
mediadocument/witness-testimony curran eng grid-operators 03.25.2025.pdf  
41 Id. at 6. 
42 Id. at 7. 
43 Although the text of FPA section 202(c) grants this authority to “the Commission,” section 301(b) of the Department 
of Energy Organization Act transferred this authority to the Secretary of the Department of Energy. See 42 U.S.C. § 
7151(b).  
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determined that such continued operation will best meet an emergency caused by a sudden increase 
in the demand for electric energy or a shortage of generation capacity.   

  Such is the case here.  As described above, the emergency conditions resulting from 
increasing demand and shortage from accelerated retirements of generation facilities supporting 
the issuance of Order Nos. 202-25-3 and 202-25-7 will continue in the near term and are also likely 
to continue in subsequent years.  This could lead to the loss of power to homes and local businesses 
in the areas affected by curtailments or outages, presenting a risk to public health and safety.  Given 
the responsibility of MISO to identify and dispatch generation necessary to meet load 
requirements, I have determined that, under the conditions specified below, continued additional 
dispatch of the Campbell Plant is necessary to best meet the increased demand and determined 
shortage and serve the public interest under FPA section 202(c). 

To ensure the Campbell Plant will be available if needed to address emergency conditions, 
the Campbell Plant shall remain in operation until February 17, 2026.44 

Based on my determination of an emergency set forth above, I hereby order:  

A. From November 19, 2025, MISO and Consumer Energy shall take all measures necessary to 
ensure that the Campbell Plant is available to operate.  For the duration of this Order, MISO is 
directed to take every step to employ economic dispatch of the Campbell Plant to minimize 
cost to ratepayers.  Following the conclusion of this Order, sufficient time for orderly ramp 
down is permitted, consistent with industry practices.  Consumers Energy is directed to comply 
with all orders from MISO related to the availability and dispatch of the Campbell Plant.   
  

B. To minimize adverse environmental impacts, this Order limits operation of dispatched units to 
the times and within the parameters as determined by MISO pursuant to paragraph A.  MISO 
shall provide a daily notification to the Department (via AskCR@hq.doe.gov) reporting 
whether the Campbell Plant has operated in compliance with the allowances contained in this 
Order.   

  
C. All operation of the Campbell Plant must comply with applicable environmental requirements, 

including but not limited to monitoring, reporting, and recordkeeping requirements, to the 
maximum extent feasible while operating consistent with the emergency conditions.  This 
Order does not provide relief from any obligation to pay fees or purchase offsets or allowances 
for emissions that occur during the emergency condition or to use other geographic or temporal 
flexibilities available to generators.  
  

 
44 16 U.S.C. § 824a(c)(4). 
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D. By December 3, 2025, MISO is directed to provide the Department of Energy (via 
AskCR@hq.doe.gov) with information concerning the measures it has taken and is planning 
to take to ensure the operational availability of the Campbell Plant consistent with this Order. 
MISO shall also provide such additional information regarding the environmental impacts of 
this Order and its compliance with the conditions of this Order, in each case as requested by 
the Department of Energy from time to time.  

  
E. Consumers is directed to file with the Federal Energy Regulatory Commission Tariff revisions 

or waivers to effectuate this Order, as needed.  Rate recovery is available pursuant to 16 U.S.C. 
§ 824a(c).   

  
F. This Order shall not preclude the need for the Campbell Plant to comply with applicable state, 

local, or Federal law or regulations following the expiration of this Order.  
  
G. Because this Order is predicated on the shortage of facilities for generation of electric energy 

and other causes, the Campbell Plant shall not be considered a capacity resource.   
  
H. This Order shall be effective from 00:00 Eastern Standard Time (EST) on November 19, 2025, 

and shall expire at 00:00 EST on February 17, 2026, with the exception of applicable 
compliance obligations in paragraph D. 

Issued in Washington, D.C. at 5:58PM EST on this 18th day of November 2025.  
 
 
 

_____________________ 
Chris Wright 
Secretary of Energy 
 

 
 

cc:  
 
FERC Commissioners   
Chairman Laura V. Swett 
Commissioner David Rosner  
Commissioner Lindsay S. See  
Commissioner Judy W. Chang  
Commissioner David A. LaCerte 
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Michigan Public Service Commissioners  
Chairman Dan Scripps   
Commissioner Katherine Peretick   
Commissioner Shaquila Myers  
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BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 

Federal Power Act Section 202(c)  ) 
Emergency Order: Midcontinent  ) 
Independent System Operator and )  
Northern Indiana Public Service  ) 
Company LLC ) 

Order No. 202-26-19 

Federal Power Act Section 202(c)    ) 
Emergency Order: Midcontinent ) Order No. 202-26-20 
Independent System Operator and ) 
CenterPoint Energy Indiana South ) 

Exhibit to 
Motion to Intervene and Request for Rehearing and Stay of 

Public Interest Organizations   

Exhibit 126 
IURC 2025 CenterPoint Rate Order 
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��	�����<�=��WJU��<�=���� ��# . ��!�8( ! �� &������ ���..�!!����'( ������(&��'(,�)���(')�!�- ��  ��8(�*'� �8'(�� !0�XYZ[\]�̂[_[\̀�abc̀def�gYhi�ji�gY]Z_Y_�a_̀�kl0/�P63�m0�0D&�P;Q/�nQ6�R��&0�DQQQS0�K� ���� ���..�!!����'88(�* !�'�! ��# . ��/���'��! ��# . ���o#�! !���!�!�'��!�'!�'�!�(�)�#,�8(�*'� �)���(')��'�&��'@ !����'�8�-#�)���� ( !��+#�!!0p�g]i�R:�����+�kZ[Zq\Ỳ�rh[ZlY�kl_sZ[ZlY�ji�t̂g�uY\vwb/���C�m0�0D&�CQ�/CQ��R��&0���0�A880��;;�SS0�M��!/��� ���..�!!����o.',�����')) 8��'�! ��# . ���. ( #,�- )'�! ��� �8(�*'� �8'(�� !�'( �!'��!%� &x�('�� (�y�� ���..�!!���z�.�!��)��!�& (��� �� (��� �8�-#�)���� ( !����##�- �! (* &�-,�')) 8���+��� �! ��# . ��0�kZ[Zq\Ỳ�rh[ZlY�kl_sZ[ZlY/���C�m0�0D&�'��CQ�0�"�(�� (.�( /�'�,���..�!!����& )�!���/�(�#��+/��(��(& (/���)#�&��+��� �'88(�*'#��%�'�! ��# . ��/�.�!��- �!�88�(� &�-,�!8 )�%�)�%��&��+!��%�%')��'�&�!�%%�)� ��� *�& �) 0�XYZ[\]�̂[_[\̀�abc̀de/�P63�m0�0D&�'��P;3�R)����+�kZ[Zq\Ỳ�rh[ZlY�kl_sZ[ZlY�ji�td{sZh�̂\vjZh\�kl0/�3nD�m0�0D&�66Q/�66��R��&0��;;�SS0�M� ���..�!!���L!�����8(�) &�('#�(�# !�( :��( ���'��! ��# . ��!�- �!�88�(� &�-,�8(�-'��* � *�& �) 0��PQ��A���4�0�4�PR&S0�M� ( %�( /�- %�( ��� ���..�!!����)'��'88(�* ��� �� ��# . ���A+(  . ��/�� �.�!��& � (.�� ��� �� (��� � *�& �) �������!�)'�! �!�%%�)� ��#,�!�88�(�!��� �)��)#�!���!���'������!�( '!��'-# /�9�!�/�'�&�)��!�!� ���������� �8�(8�! ��%���&0���& �|�n4�4D4��\[�̀\}i/�'�&���'��!�)��'+(  . ���! (* !��� �8�-#�)���� ( !�0��M� ���..�!!�����'!�- %�( ����!�-!�'���'#� *�& �) �%(�.����)�����& � (.�� ��� �( '!��'-# � !!��%��� �� (.!��%��� �� ��# . ���A+(  . ��0�A##�8'(�� !��'&�'���88�(�����,����8'(��)�8'� ����'�&�.�����(��� �! ��# . ���� +���'����!0�~ )'�! ��� �� ��# . ���A+(  . ����!�������'��.��!/�� �.�!��'&&( !!��� ����!�'�&��+�)��) (�!�('�! &�-,��� ����4! ��#��+�8'(�� !���'���'* ��D6�gY]Z_Y_�re\vZh_Y��_[\v�kli/��'�! �m�0�C3nPQ�R" -0��C/�DQDCSx��d�\�uY\vwb�gY]Z_Y_/��'�! �m�0�C3D36�R��� �D;/�DQDQS0��



�����

���������	

�����
��
������������������
�������������	�
����������
������������
	��
����	����
	��
����	�
���
�	��
����������������������������������������������
��������������������
�������
���
�� �������
��������
�������������
����������	�����	
������������
����������������	��	���	���	�
������
��������������������	����������	�����������������������!"� #$%%�&'(�%!%�)*+,-,*'"�.��	

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

����
��/.������0���������
��	��������	�� �	����
����
������������
��������������� ���������	�������	����
	��
����������	
����
	���
���	���/.��������	��������������������
�	��
�����.��
��������	����
	��
��� ��������������1����2���
�������
��������������������������
�� ������������������	����������������

����������	��������
�����	���������0���
���������

��3����	��
�����������
�������������	����
	�
������������������	������������������������������4���
��56�78�3����������
�	��	�	
������������
����	
�/�����������
	��
����.�
�4������	����	������������9���	�
�7:������������������
�����.�����������������������������������������
����� �1���1����2���
��	����
�������/.������0���
	������	�������	����	�����
�������56�	����
	��
�����������

������������
��������
�����������������;����/4���7<��	��9<=��3���	�
��/.������0��	�	
������	���
	��
������	��	�����	������������	����
	��
��������/.������0���	�������������
�	���������

������	
�����4	�������	����
	��
��������
��<�	�
���
��	��<��������������

����3����������
�	����
	��
�	�	
����������������9���	�
�7:�����������
������������

�������������	��������������������������/.�����������	���������3�����
	��
�	�	
����������
���	�������������

���	������	�������9�����������
� ��/.������0���	�����������
���4���
������

��4���
�����56�	����
	��
����
���
����	

����������������	�
������������

���������7:�����������
���������
���
������	�����������
���4���
������

��4���
�����56�����������
�����������������������������3����	�	�����>�
�����56��������

�	���������������	�
���
����?�4���������	���	
����
���@��������������.��2�����������>�
��/.����������������	�������������
�	���

�	����
	��
����	�	
����������/4��7�	���=��3�������	

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

��������������	������	����
	��
���A�
������	
���������	�� �	��	�
	��
�����>���������	�
������������
����	�
������������ �	��	�	�������	�
�� �
��	

��	�������	������������������
	�����	�������������������
�������������������
��������B����	�
���	���	�
���	��� �	

�����	
�	
B�������������������	�������������	�	����������
������������	���� �	�
�	

�����	
�
����	�
�	
B������������C�/���3���
	���
����������
��	�������/.�������
�������
����	

�����	����
	��
����
������	���	

����
�����������	����
	��
����������
�������
�	
������	���������/.��������3��	
����	�
��������������������	
�
�	����
	��
���������
��	����� �����������������������������	

�����	����
	��
�����3����������
���������	�	
�����	�
�����
�
�
��	�������/.������0����������������	���	�������	������D�
��	
���������
���
��	����
�������������
������

�	�����56�	�
�����������������������
�����3���	�
������������
�	���������

����/�	����

�����

��4���
������������

�����	����������������
���	�����������������������/.������0�������	
��������
��	��������	����3���������
�	�������
	�
��;�����C�
������	������
��<������������������.�����������������������������������������
����� �E���.��2������
	��
���������������
���	�	
�����������
�����������	��������������
����������������	�
������
	����/.��������	���	�����������������	��������������	�����F�
��7:78��G��
����
�	���������

�����/�	����

���78�1���1����2���������D����� ������	� �	�
���
���0��3����/�����������
	��
����H	�����
�������7:���	�
�?��
����	�
����/�����������
	��
���@���/// �7:�9 ��	���7��;����/4���7�	��=�	�
���I���



�����

������	
�����
����
�
���
��	
���
���������������������
������������
������	����	���������
�������	
������������������	
�	����	
���	������	���	���������� ����
��!�����"#����
��������$������

�����	
����%�&���	�	
�������	����
�'���������

�
�
���������	���
����
�����
����(����� ����
������!�������
������%��$��'���

������%�&���	)�����

�
�
���	
���������������������
�������'
����
��
�
�
���
������������	����	�
���
''������*+&%��'�
��������� ��,�
��-,���./� 012�3456789�:49;6;4</�=���>����������
�����	���
���
��
������%�&���	�	
���
$�������
�����
�
�
���'��'���������
��
����
�	������
�
?
�
���
���
�����
��������
��
�����
�
�
�������
���
�
����
����'��
����
����
�����@����������
���
���	
���
�����(����� ����
���-��A��B��
������
������%�&���	�'
��������
�	�
��
�
����������
�
?
�
�������������'����
������
��
���@�
�
��
���
��
�
��
�����B��� '�

������%�&���	�������������������	��
�
�
����������
�'����������
��
����
���
��
����������'�����������
�
����	�
���
���
��
�'
��
���
���
�������	������	����%�&���	�
�������������������
��
��������������
�����
���
����
�������
���'��
�������	
�	���������
�������(
������'�
���
���
����
�

�
���������%�&���	�����������
��
�
��
����
���	����
�����	
�������
���'
��������%��������
�
���������������
��
����
''��������	������������
��
����(����
���	����	��	�
�����
��������
������
��������������
�
��
����	����
�������%�&���	�'
���������
�	��	���
��������
���
��������
��
��
��
����
����
����
��������	
'������������
�������	����
����
������
�������������
����

����	����	�����	���
�������
�����(
��
�
'
�����
���'�
$�������������
�	�
��������������
�����'������
�
��������
���
��
��
����
��������
��@����
����
������	�
���
����������
�����=���C
���'����������
���������
������	��
����	
���
������%�&���	)���
����
����
������
����
��,D������%�&���	�	
������
���������$��'�����������
����������
�
�������@�
�$����������
�	��	��
��
�
�������
���
�E�����������	
�
�����B���	������	
������������
����	
������

�������
�
�������
���������
���
�
�����������
����,D����(����� ���F�
��-��B���������	���
��
�
�
���'��
�
���
�'
�����%�&���	)��'����
����������
�
?
�
���	
��	
�����
�����
�
�
�������������������"��������
���=���>��������$�
�������
�	�=���%��$��')��
��
��
�
����	
����%�&���	)���
����
����
����
����
�����
�
�
����B���������	
��=���C
���'��������
����'�����
���
�������	��
����
����
�
���	
�	�
�	�
����	���
����	
����%�&���	�	
�����������
����

���
����
��������	
��D�A��'�����
�����
���
���
���	
���
����
�����	
�	�
���
��������	
��
�����	�����
�
���
���	��&�
������%��

�
���	������	
�	�
�	�
�����%�&���	)������
���������
�����
�
�
�������
��������������(����� ����C�
��G�-��=���C
������'����������	��
�����
�
�
���
����������

��������	��'
��
���
�������
�������������
����
���	���
����	�
�
���
�����	�	
��������
��
���	
�������������������
���B�������
�����	���
��
����
���
�	������
��
������
���
�����
�
�
�����	
�	���������������
����������	���
���� 
�
�
�
����	����	������
�����'��
��	������
�����
�������'
�
�������
���	����	��������'
��
����(����� ���F�C�
��G���%��	
��&����������������
�����%�&���	��
������C
�����
���
�����	
���	��
�����
�
�
���'
��
��
�������������
�	����

��������
����
�
�������
�����
���H
�����
����
������'��
�
���
���������
����

����������

���
���
������

����
�����I�(����� ���F�&C�
��!��B��� '�

����
��������������
������
��
����'�
���	��'��'�����
����
������
��������	��&����������������������=���C
�������
�
����	
��
���%��

�
�������
��'���
����
�
�
���
���
���	���
��������
��
�
�
��������
�
�����
��
�
�����
��
����
��
�
�
����'�
���'������������
���������
�����	���������
�����������	���	
�����'�������	����
��
�
���������
���������������=���C
���'���������
����'
�
���������	���������
����
�
�
���
���	��&�
����
��������	��%#C�)��,D,-�C��
����

��J
���&��������	��
�����%�&���	)�����
����

��������
��



�����

���������	
�
�����
���
����
����
�
������
��
���
�������������������������	�
������
������������������
�������
���	�
��
�����������
�����	 ��	�������������
�
������
���������
��	 �����
�!�"���#���������
����	��	����	
� ���$��� ���
�
����  ��
��	 �
��������
��%&���
�������	�������	���	����
��� ���
�
���	�
�	������
���������
�'�(������
$�����������
�������	��
���
������
�	��	 �
���	���$������
����	�����
��� ����������
��
� �	����������	 ��	������	��	�����!�"���
�
���
��
��
�
�����	��
��
��	����������	����
�
	�����$�
��
� 	��	���
�����	����	 �
�����

�����
�)
������
����
���������
��
������	�
������
�����������	�
�	 ������������	�������
	�	
�����
���
��������������!�"�������$������	�������!�*��	��	���������
��
�	�
����
����
�������
���������������������
�	�
����	��
��
�	��	 ��  	�������
$����������
��
����	��������
������	�
����������������(��
������
���
�������	�����������
��
���������$��#�������	������� �	 ��
�����
	�����
	���	������� �����������������������������
��
�
���!��+�
�����
�
�������
$��������	 �
�������
�����	�
�	�� 	�������	�
�����
	������&�!�+����������
������������
��
���
���

������
����
�������
$�������� 	��
��������
�������	�
�����
	�������,��������
���	��
$�������	����!�&	��	��������	������������������,��������
���	��
$�����
�����
$�	 ��������������
���� ��
�	���������	�����	�
�����
	��	��	��������
�
	��������
����  ��
�	 ���������$���
�����������!�&�!�+��������	�����
	�&�!����(����������
�������$�����������!��"���
�
����
�������	�
��
�
	����
���
��
��
��	���	 �
������
����(�	��
������	���	 ���������������
	������
���������	 ������
�����
��
�
��$���$����������	��
����������	 ���	�������
����	����	��!�"���#���������
�������	����	�
��
�
	��	
��
��
��� ����$�	 �
�������
����$����$����	���	 �-�.��/��	����������
������
�����	�
��������(��$�
	�0���� $� 	������
$�)����
�����
��	�
��
����	�����
$�)�
�	��1�	
����	 �����������!������� �����$���2�*�	 ��	���
$������������
��� �������
	�������
������
�
��
	�������
���������	
��3�����������
��  	�������
$��������
��!�&�!�+�����	
���
��
�'�!�'����(���������
����  	�������
$�����$�����	����	���
�����
��������
�����	����	������	������
���
	
��������	�
����������
����
	�$����������
�$�������
���/*�
�����	���
��
����	�����������4�  	�������5������
���������������
���/*�
�����	���������/��
�2!.*!��"���#��������67�����
�����'����(���������$�����	����	���
��
����
	�������
�����2
��������
�����	����	������	������
���
	
��������	�
����������
����
	�$����������
$���������	 �8!9*!�&�!�+����
��
� ����
��
�����
�������������
��
��  	�������
$������  ����
�
	���������������������
�	�������������������
	�������������
�����!�:����
������������
�
�������
������������
�����
�	�	�	
$������	�
��������
����������

���������

�����
����������	�����������	 ��  	�������
$!�������	�
����
�����+������	����	������
��
��	�$��#�������
�
��
�&�!���(��
������	
�����	����
��$��	�����
���;'���������
���
������
��
	������	�
�������������
$�����������#�������
�
��
�;'���������
���
���	��	
������
�$�
��
�
�����	�
�
�������������&�!���(��
�������$�����	����	
����	��
� 	���#
������ ��
	��������������
���!�1�
!��#!��<+��
��<2!�&	��	�������
�	�
�
��������
���
�������	�
�����������
�� ���
�;'����1����=������:	!������>�����
��������
���
��������
�$�����������������	�
�������	���;'����1����=������:	!��2.��>��&�!�+������	���
�
��������	�
�������������
$���� 	��������	�����������������!��"�����������������	�
�����#�������������������
�	 �������������
��������
�	��)����������������	����
����
�����
	����	�!�"�������
��������
���
�������	�
�������
��	�
���
��;'����1�������������
���
������0������
	����
	�����������
	������	�
�������
	����!������

�����
�����

����&�!�+�������
���
���
��
������	�
��������
��������
���
������	
��	�
�	��
������
����	��������
���
���� �	�� �����
���
	�
��������	��������
��	��	��� �	��������
���
	�
����
���
$����	���!�&�!���(��
�������&�!����(�����������
��������	 ���  ����
�
��������	����	��	
�����
��&�!�+������	���� �����
��
��
���
�	�
�
����������
���
��������	�
�������������
$��	������  ��!�1�
!��#!���<�+��)

������
�&)+<�+���
��!��



�����

��� ����	

	����	

�

	��������	��	��
������������������������������ ��!���������"�##����� �����$$���������#!���$��� ��� ���%��������$�&�'��!�(����%������$������)��������������*�+��������%�'��������,���'�#� ��-)���#� �.�(�������&��� ���''!���$�����������/�����$���'����� ����%������������$�&�'��!.�(��'������'$� )������� ���������'��&�'��!.�����'�� �!.����&�'��!�� $�� %��� #� ��'������� �&�'��!.�������� ��������� ��� ��&�'� �� )������"�##����� �����&�� �����)�$����������#�&!�����0 $�� ��1� ���'�-���#&'!*��2��'����)�#� ���(���������$�&!�����+3""�� $�"-"��'��#� )�"40�,��������� ������( ��#���%�#� ���� ���'��&�'��!.����������$����'����������5������ ��6��� %���#� ���� �������� �#����� �� $�$�����&���� ��!���#���%��&�� ��������'����#�� ��� � )���'��&�'��!.��������'��'!�(�� ��%� ��������$�����"40�,����6���� ���'������.����������7���#��(��������%� ���'�8���������7����� ��$�� �"40�,����6�����%������������!�� �-���'����9*�����������������&� ��#��8�#������ ��$���������� �/����%� ��*�"40�,����6���:,0"�� %���#� �����%���#���%�$���'��&�'��!.��''��'���&�� )��/��'*�����������$����'�������������� $����8� �&!�"40�,�����������8'���������&'�#���������$�&�'��!��������������#���*�5��*�47*������9;�5��*�47*��<����9=<*�������� �'�$����#�'��=������������������������#�'�#� ����� ���������%��)��$��'��#�� ������� �������.�������'�$�>+4��� ��$���&'!�&�'�(����������##� $�$�&!�"40�,����6���7����.����'�?���� ��������-%���)��,��%����@����$���������� �������'�(��� )�������%� �����/����#� ��&!������7�#���'!�A��*B�#�''�� �$�������"40�,����6���7����6������##� $���� ������������4/��'�@����1����.��7�� $�$��#����?���� ������$����������%��!����������C�$������$����#��:,0"�� $�4"-�� $������������'���������C������'���#��)� �����#�����2��'���'��5�(���D��8��������!���#���'���&�����$���$���������#���.�� $������������$�� ����#��������(�� �5���!�,�'���� $�����"��5��E���������'���$�� ����%���.������� )���%� )�����#��%��$�$�� ���#� ��'�50,""�� $�$������$�$���������� *�5��*�47*������9.��B;�5��*�47*��<����9=<*�D����%��.�5������ ���(���� %�'%�$�� ��$%����� )�����'�)��'���� ��������?� )������������%������'��!���������������?���� �� �0 $�� �.��''�(� )�������������� ��������������?���� �&� $�������'�(���'� )=���#�$�&�����������������#�� � )�%�'���������� �(�������$�-*F*�F��( ����'�� ������� $������� �������� ��%�'�����%� )�����ABG�#�''�� �%���������$���� �'�����#�8� )*�5��*�47*�������9;�5��*�47*��<����9=B*��-''��������������������'#� ���$�� ���,���'�#� �.��'&���� � =� � �#���.��������(���AGB�#�''�� ���������$��������� �"40�,����6����/���������'�$�(������ ������ ��� � �#�������������������� �'�$� )�'�(��� )�������7�$�����$� ���'������#�������)�����#������7�#���'!�A�G�����������=03>�������'�'�%�'����A��.��'�#� ���� �������=�����!����5������������.�� $���$��� )�����'�#� ��� )�����  ����� �� $�'������!#� ������)���� ������� ������#��� ���*�5��*�47*��<=,>����H*�����,���'�#� ��-)���#� ���'���� �������������%���'������#������������ ����#���������$�&�� ��������&'���������+3""�� $�"-"�� �����������'�#� ���� $������%�$�&!�����"�##����� ����� �������&'���� ������*������%�$� ����'������'����������"40�,����6���������� �������'����)� ���'�������������%��)��( ������#�����'�(����������� �������������������.�� $������������$����������#�,���'�#� ������� �'� ��(����(������������'����������'������� ���������������� �'!������������'�8�'!����$�$�� ����� �������#*�:�������"40�,����6�������#���)���� ���������� $�����,���'� )�5������6���#���#����� ��������&� ����� )�����$� ���'������#���.���������'�� )��������$������� �������������''�&�� )�������$�&!�����+3""�� $�"-"*������+3""�� $�����"-"����''� )�$�����,���'�#� ��-)���#� ��'��)�'!�� �����&��������������,���'� )�5�������I��������� �����5������ ��J�����'��)�=���)�������#����� $����������.����!��� �� $.�����,���'�#� ��-)���#� ��$���� ���&� ����������������#����'�����*�-��$�������$�� �5���)�����K*D�I"�������,��%����� $�>����:���) ;�D�'��=L�#�'!�>����;�F-D5J.�(��$�� ����������



�����

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

�	�����������������������
��������	������
��
���	������
�	�����������������������	
������	�
��������
������ ���	
��
�	�
�	����	�����������	���������!

����
��
�������
�����
������
�	��� "#��
����
	��!	��
���$���� 
������
���	���
���
���������
������������
���
������
����
������������	������!��������������	
�����	���
��
���������	��������
��
	����
	������
�	�����	���������������
������
��
���%��&
��'

�	�������������	���
�
�������������������#�����
�	��'

�!�	����%(# ��	�����
���
���	��
��	����	������
�����

���
�
��	���	���	�

	����	��
���
���	��!
�����������	���������
���
�������
���������	��	
����
�!
�����
������
��
���
���
��������������$������
��	����
��������
������
���
!�
	����
�������������
��	���
	�����	�������
��)����������
�	������
��
���*
�	�����������������
�������	��+,-�-������
��������������	��������
������#�����
�	��'

�!��������	��
��!
����
���$���+,-�-������
�������
��
��
�����./  ��������	��
��!
����
����	�� "#��
������
�����	���	����
����������	��
������
��
�� "#��
������!	
����	���

������������!
����
������
	����
��!
�����	�������	��
��
���
�����#'�"0��1�	��12������"0���34�5�	��6������������ 
������
��	!!
���	������	��	��

�	������������
��	���	��
���
���

� "#��
����������
��
������������
��	�
�	�
���
�����
����
�)�������������������%�
������������������	���	����
�������������!	���
�� "#��
������
�7�������
�������

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

������	��
�������	��

�	��������	��
�����8�
�
�	���	��
������
��	���
�������
�����
	����	!!

������
����	
��9	��

�	������

��	���	������
������
��
�:�;<=>?<?@ABCD>E?<�F?GCD�HIJ�� 	����*
���K,L-�MN���������-��O��	���-K���PQ� RSTUVWTX�YUZ[UZ\]�̂__̀abUZ\�cXTTSXVXZTQ����	
���
��!�
��	������������
�����./  �

����� % ���	�����������������%�
���������
�����
������
�����
�����������!����������
���������	���
����������������������
������
�	�������
��
���

��������
���
�����������������%�
��������������	d���	��	���
�������������������	���
���������
�������	�
�	�
�	����
��
����
���
������������
	�������������!

��������	���
�!
�������	��	�
��	�	����������������������
�� "#��
����	�����������
�����
������
��
���$��������������%�
�������	���
�������
����������	�
�	�
�	����
����������
�	���������
��������	��	�
�
���
��
��	���
���	!��	��������������	������ "#��
����������������������
!�
	����������������	�����	����� "#��
�����
��
��������
�!

�����
���	������
������
���������
��
��
��	��
�������	���	���
���	��
���(	�����!
��
�
�
������
������
��

������� 
������
����������	�����������������%�
���������������������
	����
��!
�����	��
���
����	���	���
�������
�!
�������	��	�
��)�����	���
�	�
�	����
��
����
��
��������������������������	
�
	����
������N��������	
����	���

���
���
�����$��� 
������
����
���
�������	����
����������	�����������������	���
���������
�������
�	�
�	�������!!

������������	���	������������	����������!����������
�����%��

�����������������������%�
����������	!!

���������������0��!��
��
������
�������	��
�	��
���	������������	�
������eQ� fbX̀WSS�̂gThàUiX[�jZk̀XW]XQ�l	������
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�%����������5!�==?� ÈIAabBIDacGaDd?��2$�9
(���������&
��
	���
�� �
��%��
	�
	��	
	���%�
�(���
��%
	����	��
��
	�� �
 ����
�:��	�
�&
��
	�
	�e�%�&8�������+����_
�%�������+�)��
	��� ����)���+�)��� ��������+�)!�6����f���������
�&
��
	��
�� �
��%��
	�
	��	
	���%�
�(���
��%
	����	��
��
	�� �
 ����
�:��	�
�&
��
	�
	�_
�%�������+�)!�6���$	�(����
��,�
( �������&
��
	���
�� �
��%��
	�
	��	
	���%�
�(���
��%
	����	��
��
	�� �
 ����
�:��	�
�&
��
	�
	�_
�%�������+�)�
	��_
�%���)���+�)!�2
%��&
��
	�1
���(  
�����8:�
����
�������
1�	��%���
�	��
%(&�	����
�8���(8&�������
������
&&����
	�%
	�
�	�%
	����	��
����
�����%�����
������	���(	����$	�!��
���g���<�<�<�!�e
%h����	������1�������(���
	��
%��
��������&
��
	����	��	���(%���	�
�&
��
	��
�8���	��������
�%
	����	��
�����
�&�	��
	�
� ����&�	
���:�8
�����
�����1��%�������	�
�&
��
	�1
���(8&������(	������
�!�6���



�����

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

�����������

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

���������� ��	��!������������"����
���		�

����	���	����"���
��


��
#�

��	�
�����
��
������"�������"�����������		��
�
	���
����
��
��

�������������������"����
���		�

����	���	�����$%&� '())*+�,-./-0�.-�1.2/34&�5
�6������� ��7�� �����58���������
�9����
����:���;������
�
���"���
����	����
��

��
��
����
�	�������"��<������
���
	��

���		�"�����
�	
����
���
��	�#����
�
���!������
��<������
���������
���	��
	���������9����
����:���;���
�6������� ��7�� �
����
����
���������
�������������
��������	����
���
�

�������
����
	��#
	�
���������������������������������
�����
		�������=���58���������
��������
�	��������������9����
����:���;���
�6������� ��7�� �������
��
������
�����
�	��
����
�����9����
����:���;����6�������>��#�
������9����
����:���;� �?�	��
	� �

��?���� �#����
������9����
����:���;���6	�����58�����	����
���	 ����������		��
��
��������
���
�	
� ������������
��
����	�����
	�����	����"
	�	�������	�����	��
��6	�	������"�����
����������	�5���� ������>���
�����
���	�����	�"@�����������9����
����:���;��#
	�
����	���
	�����	����"
	�	�������������	��
��
����	��
�	� �	�����	��		����	���������AB�A1�BCDEDF'ED�'EGDEDG�HI�BCD�AJGAKJK�(BALABI�EDM(LKB'EI�)',,A11A'J�.NO.P���� =���:�������
��6������
� �
���������#������	�
��
�����������	������ ��	�
����>����
���	��
��������!�����
	�
������
����	�5��������� =�����	�
���"��
��
��������
��

����
		��
����
���
	��Q��������

�����#
������
��
����	�����	R�������������	�����	�	����
>��
������� <������
��S	�6?<�����#
�>���������T7��6�������UQ�R��������������	��

�����
	�
	�������������	�

�����:�����
	�V���

��V��7��������:�������
��6������
���	�
����>���
	���	���"����
�W�
��
�	�<
�
��
���T�X�Q6?<�����?������Y�	��

�����
R����� <������
����	�
������Z�������
���
	����	��
��	�

����
���	����������������������	��>�����
����������	���	�
	���	���"����
�W�
��
�	�<
�
��
���T�V�Q<�
	���?
����������
�
���
R����� [�#��������
���
��
��	�
�����
"�������\��:����S	������
�

�������������

��
���
����>���
	��!��
�
����
�W�
��
�	�<
�
��
���T�W�QY������
���
�?
��	�

��6�����Z
���
R��U�� <������
���	�
���������
�������	��
�	������
����>
��"�����������		��
S	�\
�����Y�>�	��
�����
�#�	�������	�����
��	�

����
���	�
��
��#������	���>�	����
�������
	�	��
��#��������:�������
��6������
��

�������
��	�

����
���	�
����>����
����	��������T�� =����
��	�

����
���	�����:���	���

����	�
���"���������
�������
�
����>
����������������
����	��
�
�	��>������
������"
	�	������� <������
���	�
�������������	�
�����

� ������

����	���
���"
	� �

���
���
��	����������
�Y����"����� ��7���Q:�������
��<�
	���R�

��Y����"����� ��7���Q:�������
��<�
	���R�

���
����
���������	����
���
��	�

����
���	 �#�����	�
���"���
����������>�����
�����
��

��
����>
��������������		��
S	�\
�����Y�>�	��
��
�
�����

���#����������
��
�	������
 �	�"@�������"��
��



����

����	
�	�������
�	��������
�
�	����������	��	���	�	�����
		�	������ �����	�	��	��������	���	
���
	������
��
���	�����
� 	����
����������	�	������
	
!��	�
��"�#	�	�$	
�%�&��'�(�$����
����
	
!��	�$	"�
	�#	�	�$	
�%�&��'��&��	������	
��
������
�)	���������	�	�����������������	
������
	
������
����
	�
	��
��	
�
�$	���$�!	�*���
	��+��	�,���	�	�������-���'� �	������	
.
��
���
	�����������&�+��	
��#+&�����+��	
�/0��
	����
�!	���
����	�����	��$����	��	���	�	�����
		�	������� �	������	
��
���
	��	�����"��	����	
����
����
	�������"�
�������
	1��
	��$����	�	���	�	�����
		�	������� ��	���"�
�������"��	��������
����
	���

��������������
�"�
��
��	��������������
���
�
	��"����"��	�����������
��
�	��
����"�
��������
��		�	�����"��	���������	
�,�������	�2���(�%�(&��
�	�	����"
�����$�������	

�������
���
�
	�$��,���������������
�����$	��	�����"��	�����������
��	��	��"
�����$�������	

�������
���
�
	�$����	������

�����%� ���
��
�	
�
�����$	�	""	���!	���������"�	
���	����	��"���
����
�!���3456789�:;88;669�<=;;>?89�@;A;6?9�?8B�CD;E8;=�F78F4=G�?HH=7@;BG�D�IJKJLM�NJKOPQM�OIRO�OIJ�RLSTJ�PU�R�OKVJ�RWX�NSKKJNO�NSYM�SQ�OIJ�SKXJK�RU�RYYKSTJXZ�[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[�\]�̂_̀abc�\cBRWR�dSUNS�5JNKJORKM�SQ�OIJ�FSeePUUPSW��fgh�ij�klkm�nopqrs�tu�vwxroyzqpq{s||x�}qpro~��x�nopqrs�tu�vwxroy�zs{o������u��u�������������������





































































































































































BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 

Federal Power Act Section 202(c)  ) 
Emergency Order: Midcontinent  ) 
Independent System Operator and )  
Northern Indiana Public Service  ) 
Company LLC ) 

Order No. 202-26-19 

Federal Power Act Section 202(c)    ) 
Emergency Order: Midcontinent ) Order No. 202-26-20 
Independent System Operator and ) 
CenterPoint Energy Indiana South ) 

Exhibit to 
Motion to Intervene and Request for Rehearing and Stay of 

Public Interest Organizations   

Exhibit 127 
Chrissy Behme Testimony 



SOUTHERN INDIANA GAS AND ELECTRIC COMPANY 
d/b/a CENTERPOINT ENERGY INDIANA SOUTH 

(CEI SOUTH) 

DIRECT TESTIMONY 
OF 

CHRISSY M. BEHME 
MANAGER, REGULATORY REPORTING 

ON 

REVENUE REQUIREMENT, PHASE-IN, ACCOUNTING REQUESTS, AND CAUSE NO. 
45564 S1 ISSUES 

SPONSORING PETITIONER’S EXHIBIT NO. 2 (PUBLIC), 
ATTACHMENTS CMB-1 THROUGH CMB-5

CAUSE NO. 45990



CEI SOUTH – PET.’S EX. NO. 2 (PUBLIC) 

     BEHME – Page 1 of 40 

DIRECT TESTIMONY OF CHRISSY M. BEHME 

I. INTRODUCTION 1 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 2 
A. My name is Chrissy M. Behme. My business address is 211 NW Riverside Drive, 3 

Evansville, IN 47708. 4 

Q. BY WHOM ARE YOU EMPLOYED? 5 
A. I am employed by CenterPoint Energy Service Company, LLC (“Service Company”), 6 

a wholly owned subsidiary of CenterPoint Energy, Inc. The Service Company provides 7 
centralized support services to CenterPoint Energy, Inc.’s operating units, one of 8 
which is Southern Indiana Gas and Electric Company d/b/a CenterPoint Energy 9 
Indiana South (“CEI South”, “Petitioner”, or “Company”).  10 

Q. ON WHOSE BEHALF ARE YOU SUBMITTING THIS DIRECT TESTIMONY? 11 
A. I am submitting testimony on behalf of CEI South. 12 

Q. WHAT IS YOUR ROLE WITH RESPECT TO PETITIONER CEI SOUTH? 13 
A. I am Manager, Regulatory Reporting.  14 

Q. PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND 15 
PROFESSIONAL EXPERIENCE. 16 

A. I graduated from the University of Evansville in 2015 with a Bachelor of Science in 17 
Accounting. I joined CenterPoint Energy, Inc. in 2014 as an Accounting Analyst and 18 
have held various accounting and reporting positions with increasing responsibility 19 
with Petitioner1 or one of its affiliates since that time. Those positions include Senior 20 
Accounting Analyst, Senior External Reporting and Accounting Research Analyst, 21 
Senior Utility Accounting Analyst, and Lead Regulatory Reporting Analyst. In October 22 
2021, I was promoted to my current role as Manager, Regulatory Reporting and have 23 
been supporting CEI South since that time. 24 

1 For the sake of clarity, my testimony refers to CEI South, even though in certain situations, I may be 
referring to Southern Indiana Gas and Electric Company operating under a prior assumed business 
name. 
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Q. WHAT ARE YOUR PRESENT DUTIES AND RESPONSIBILITIES AS MANAGER,1 
REGULATORY REPORTING?2 

A. I am responsible for the financial analysis for CenterPoint Energy Inc.’s regulated utility3 
operations covering Indiana and Ohio. These duties include preparation of accounting4 
exhibits submitted in various regulatory proceedings for these operations, including5 
CEI South.6 

Q. ARE YOU FAMILIAR WITH THE BOOKS, RECORDS, AND ACCOUNTING7 
PROCEDURES OF CEI SOUTH?8 

A. Yes, I am.9 

Q. ARE CEI SOUTH’S BOOKS AND RECORDS MAINTAINED IN ACCORDANCE10 
WITH THE FEDERAL ENERGY REGULATORY COMMISSION (“FERC”) UNIFORM11 
SYSTEM OF ACCOUNTS (“USOA”) AND GENERALLY ACCEPTED12 
ACCOUNTING PRINCIPLES (“GAAP”)?13 

A. Yes.14 

Q. HAVE YOU EVER TESTIFIED BEFORE THE INDIANA UTILITY REGULATORY15 
COMMISSION (“COMMISSION”)?16 

A. Yes. I have testified before the Commission on behalf of CEI South in its Gas Cost17 
Adjustment (“GCA”) proceeding, Cause No. 37366; its Fuel Adjustment Clause18 
(“FAC”) proceeding, Cause No. 38708; its Environmental Cost Adjustment (“ECA”)19 
proceeding, Cause No. 45052; its Clean Energy Cost Adjustment (“CECA”)20 
proceeding, Cause No. 44909; its Electric Transmission, Distribution, and Storage21 
System Improvement Charge (“TDSIC”) proceeding, Cause No. 44910; and its22 
Compliance and System Improvement Adjustment (“CSIA”) proceeding, Cause No.23 
45612. I have also testified on behalf of CEI South in support of its request for a24 
certificate of public convenience and necessity (“CPCN”) in Cause No. 45836, Cause25 
No. 45847, and Cause No. 45903; its request to enter into certain amendments to26 
Power Purchase Agreements (“PPAs”) in Cause No. 45839; and its request for an for27 
the 2024 – 2028 Electric TDSIC Plan in Cause No. 45894 (the “45894 TDSIC” or “202428 
– 2028 TDSIC Plan”). In addition, I have testified before the Commission on behalf of29 
Indiana Gas Company, Inc. d/b/a CenterPoint Energy Indiana North (“CEI North”) in30 
its GCA proceeding, Cause No. 37394 and its CSIA proceeding, Cause No. 45611.31 

CAUSE NO. 45990



CEI SOUTH – PET.’S EX. NO. 2 (PUBLIC) 

                            BEHME – Page 3 of 40 
 

II. PURPOSE & SCOPE OF TESTIMONY 1 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING? 2 
A. The purpose of my testimony is to present: (i) the financial and accounting data in 3 

support of CEI South’s revenue requirement; (ii) an explanation of the Company’s 4 
forecasted 2025 test year for ratemaking purposes; (iii) the proposed update process 5 
for the phase-in of rates; (iv) the pro forma adjustments to the test year; (v) the 6 
determination of rate base; (vi) certain elements of the capital structure presented by 7 
Petitioner’s Witness Brett A. Jerasa; (vii) CEI South’s request for deferred accounting 8 
treatment for future cloud-based technologies and the Critical Peak Pricing (“CPP”) 9 
Pilot Program; and (viii) potential impacts on this case from the pending subdocket in 10 
Cause No. 45564 S1. 11 

Q. ARE YOU SPONSORING ANY OF THE REVENUE REQUIREMENT SCHEDULES 12 
PROVIDED IN PETITIONER’S EXHIBIT NO. 20 IN THIS PROCEEDING? 13 

A. Yes. Within the financial schedules included in Petitioner’s Exhibit No. 20, I am 14 
specifically sponsoring or co-sponsoring the revenue requirement and supporting 15 
calculations within Schedules A (Revenue Increase and Financial Summary), 16 
Schedules B (Rate Base), and Schedules C (Income Statement and Adjustments). 17 
Petitioner’s Witness Jerasa will sponsor and support Schedules D (Capital Structure). 18 
Petitioner’s Witnesses John D. Taylor and Matthew A. Rice will sponsor and support 19 
respective portions of the Schedules E (Revenue Proof and Bill Impacts). Through 20 
my testimony, I will refer to Petitioner’s Exhibit No. 20 based on these Schedule 21 
references.  22 

Q. HAS CEI SOUTH INCLUDED THESE FINANCIAL EXHIBITS IN THEIR NATIVE 23 
FORMAT WITHIN THE DOCUMENT SUBMITTED TO THE COMMISSION IN THIS 24 
PROCEEDING? 25 

A. Yes.  26 

Q. HAS CEI SOUTH ALSO INCLUDED WORKPAPERS IN THEIR NATIVE FORMAT 27 
SUPPORTING THESE SCHEDULES WITHIN THE DOCUMENTS SUBMITTED TO 28 
THE COMMISSION? 29 

A. Yes. The Revenue Requirement files, including the workpapers, are contained in a 30 
single Excel workbook, which is marked as Petitioner’s Exhibit No. 20. For simplicity, 31 
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printed pages of selected individual worksheets from Petitioner’s Exhibit No. 20 are 1 
included as Petitioner’s Exhibit No. 21. 2 

Q. ARE YOU SPONSORING ANY ATTACHMENTS OR SCHEDULES IN THIS 3 
PROCEEDING? 4 

A. Yes. In addition to the schedules described earlier in my testimony, I am sponsoring 5 
the following attachments: 6 
• Petitioner’s Exhibit No. 2, Attachment CMB-1: CEI South Balance Sheet as 7 

of December 31, 2021 and December 31, 2022  8 
• Petitioner’s Exhibit No. 2, Attachment CMB-2: CEI South Income Statement 9 

for the twelve months ended December 31, 2021 and December 31, 2022  10 
• Petitioner’s Exhibit No. 2, Attachment CMB-3: CEI South Statement of Cash 11 

Flows for the twelve months ended December 31, 2021 and December 31, 12 
2022 13 

• Petitioner’s Exhibit No. 2, Attachment CMB-4: Phase 1 Revenue Requirement 14 
• Petitioner’s Exhibit No. 2, Attachment CMB-5: Phase 2 Exemplar Revenue 15 

Requirement 16 

Q. WERE THESE ATTACHMENTS OR SCHEDULES PREPARED BY YOU OR 17 
UNDER YOUR SUPERVISION? 18 

A. Yes, they were. 19 

III. REVENUE REQUIREMENT 20 

Q. WHAT IS THE REVENUE INCREASE REQUESTED BY CEI SOUTH? 21 
A. As reflected on Schedule A-1, the Company seeks a total revenue increase of 22 

$118,757,693 utilizing the calendar year 2025 as the forecasted test year, with rate 23 
base and capital structure balances forecasted as of December 31, 2025. This is 24 
necessary to allow the Company the opportunity to earn a fair and reasonable return 25 
on its investment at a proposed return on equity of 10.40%. The return on equity is set 26 
forth in the capital structure (Schedule D-1) sponsored by Petitioner’s Witness Jerasa. 27 

Q. WHY IS CEI SOUTH SEEKING RATE RELIEF IN THIS PROCEEDING? 28 
A. In Cause No. 44910, the Company sought and received Commission approval under 29 

Ind. Code ch. 8-1-39 (the “TDSIC Statute”) of a seven-year TDSIC plan, which started 30 
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in 2017 and completes in 2023 (the “44910 TDSIC Plan” or “2017 – 2023 TDSIC 1 
Plan”). The TDSIC Statute requires that the Company file a base rate case prior to the 2 
completion of a seven-year plan, which, for the Company, is before the end of 2023.   3 

In addition, Schedule A-1 demonstrates there is a financial need that currently exists. 4 
Petitioner’s Exhibit No. 20 demonstrates that rate base is forecasted to grow by more 5 
than 50% from December 31, 2023 to the end of the test year, and this is largely driven 6 
by the placement in service of new generation for which the Commission has issued 7 
a certificate of public convenience and necessity (“CPCN”). In addition, it has been 8 
well over a decade since the Company last filed a petition seeking a general increase 9 
in rates and charges. Petitioner’s Witness Rice explains that over the past sixteen 10 
years between test years and rate base cutoff periods between rate cases, the 11 
Company has proactively taken measures that have allowed us to delay a general rate 12 
case. Nevertheless, CEI South’s current rates are simply insufficient. 13 

Q. WHAT IS THE RATE OF RETURN FOR THE TEST YEAR, ABSENT RATE RELIEF 14 
AS PROPOSED IN THIS PROCEEDING? 15 

A. Without a base rate case, the Company is forecasting a rate of return of 3.91% for 16 
calendar year 2025. This compares to the proposed rate of return of 7.06%. 17 

IV. TEST YEAR 18 

Q. WHAT IS THE HISTORIC BASE PERIOD AND THE FORWARD-LOOKING TEST 19 
YEAR USED IN SUPPORT OF THE COMPANY’S RATE CASE? 20 

A. The Company’s historic base period is the twelve months ended December 31, 2022. 21 
This represents the most recent financial data available included in the FERC Form 1 22 
that was submitted to the Commission for 2022. The Company’s forward-looking test 23 
year is the forecasted twelve months ending December 31, 2025. 24 

Q. IS 2025 APPROPRIATE FOR THE FORWARD-LOOKING TEST YEAR? 25 
A. Yes. This is a twelve-month period beginning not later than 24 months after the date 26 

the petition in this case has been filed. The year ending December 31, 2025, with 27 
appropriate adjustments, is an appropriate test year since it is representative of the 28 
ongoing operations and economic conditions. 29 
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The testimony of Petitioner’s Witness Stephanie E. Gray will support the 2025 1 
forecasting process in further detail and support the 2025 forecasted net operating 2 
income statement (including both revenues and operating expenses). Petitioner’s 3 
Witnesses Stephen R. Rawlinson, F. Shane Bradford, and Ronald W. Bahr will support 4 
the capital expenditure forecast. I am sponsoring the forecasted and adjusted rate 5 
base (Schedule B) and adjusted net operating income statement at present and 6 
proposed rates (Schedule C), both of which are derived from these 2025 forecasts. 7 

Q. HOW DID THE COMPANY DEVELOP ITS PROPOSED REVENUE 8 
REQUIREMENT? 9 

A. As discussed in further detail by Petitioner’s Witness Gray, CEI South developed the 10 
2025 forecasted data with input provided by operations and allocated costs discussed 11 
by Petitioner’s Witness Christopher G. Wood. Workpapers in support of the forecasted 12 
data are part of Petitioner’s Exhibit No. 20. The forecasted data begins with the end of 13 
the historic base period and forecasts across the bridge periods (calendar years 2023 14 
and 2024) and then on through the future test year (calendar year 2025). The forecast 15 
data components were classified within the appropriate FERC USoA for presentation 16 
within the revenue requirement schedules. Petitioner’s Witness Gray supports the 17 
unadjusted test year levels for all income statement components. These are presented 18 
by FERC account monthly in Schedule C-1.1 in Petitioner’s Exhibit No. 20. Later in 19 
my testimony, I will discuss and sponsor necessary adjustments to the forecasted 20 
amounts. 21 

Q. DOES THE COMPANY PROPOSE TO PHASE IN RATES FOLLOWING THE 22 
ISSUANCE OF AN ORDER IN THIS CAUSE? 23 

A. Yes. The Company proposes that the rates should be set in a minimum of three 24 
phases. 25 

Q. PLEASE DESCRIBE PHASE 1. 26 
A. Upon issuance of an Order in this Cause, the Company proposes to implement rates 27 

under Phase 1 based on the actual rate base and capital structure as of December 28 
31, 2023. As described below, revenues and O&M expense will be updated to 29 
November 2024, rather than the beginning of the test year. 30 
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Q. PLEASE DESCRIBE PHASE 2. 1 
A. For Phase 2, the Company proposes to reflect most of the pro forma test year results 2 

of operations, updated to reflect the actual rate base and capital structure as of the 3 
December 31, 2024. We will implement rates as soon as possible following the 4 
beginning of the test year. 5 

Q. PLEASE DESCRIBE PHASE 3. 6 
A. For Phase 3, the Company proposes to update to reflect the fully adjusted test year 7 

and the actual rate base and capital structure as of the end of the test year. Phase 3 8 
will be implemented as soon as possible following the end of the test year. 9 

Q. HAS THIS THREE-PHASE APPROACH BEEN PROPOSED IN INDIANA GENERAL 10 
RATE CASES? 11 

A. Yes. It is modeled after the approach proposed by Indiana American Water Company 12 
in Cause No. 45870. 13 

Q. WHAT PROCESS DO YOU PROPOSE FOR THE PHASE 1 IMPLEMENTATION? 14 
A. Phase 1 will take effect as soon as possible following issuance of the Order in this 15 

Cause and the Company’s submission of the tariff and any required compliance filing. 16 
Phase 1 rates will be based upon the actual capital structure and rate base as of 17 
December 31, 2023. The Company has included a forecast of this information in its 18 
case-in-chief filed with the petition (the petition and case-in-chief were filed in 19 
December 2023). Actual data will be submitted at the time Petitioner files rebuttal. As 20 
I will explain later, pro forma results of operations at present and proposed rates will 21 
be based upon the test year data, but the operating expenses in Phase 1 will begin 22 
with November 2024 for the twelve-month period. In addition, as I will explain later, 23 
certain revenue and expense adjustments will not be included or will not be included 24 
at the full amount at Phase 1 because the changes for which these adjustments are 25 
made will not occur until the test year. A presentation of the Phase 1 revenue 26 
requirement is set forth in Attachment CMB-4, which I will explain later in my 27 
testimony. Other than the findings that are contained in the Commission’s Final Order 28 
in this Cause, all of the information that is necessary to calculate Phase 1 rates will be 29 
available before the evidentiary hearing. Accordingly, there should not be a need to 30 
build in a post-order review process for Phase 1 as there will be with later phases. 31 
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Q. WHAT PROCESS DO YOU PROPOSE FOR THE PHASE 2 UPDATE?  1 
A. Phase 2 rates shall be implemented as soon as possible after January 1, 2025 and 2 

will be based on actual net plant certified to have been completed and placed in service 3 
no later than December 31, 2024. Phase 2 rates should be subject to refund during 4 
the review period described below in the event the Commission determines that less 5 
than the certified amount of plant additions was placed in service as of that date. Prior 6 
to implementation of Phase 2 rates, CEI South will certify the net original cost rate 7 
base and the actual capital structure as of December 31, 2024 and calculate the Phase 8 
2 rates using those certified figures. CEI South will provide its certification to all parties 9 
to this proceeding. Other parties to this proceeding should be provided up to 60 days 10 
to verify or state any objection to the net plant in service numbers from those which 11 
CEI South certifies. A hearing should be convened, as necessary, to resolve any 12 
objections, and rates should be trued up, with carrying charges at the weighted 13 
average cost of capital, retroactive to the date Phase 2 rates were submitted. Pro 14 
forma results of operations for purposes of Phase 2 rates should reflect the adjusted 15 
test year results of operations except there are certain revenue and expense 16 
adjustments that will not have been fully reflected by the beginning of the test year. 17 
Accordingly, we will modify some of the adjustments, as I will explain later in my 18 
testimony. Attachment CMB-5 is an example of what the Phase 2 rate implementation 19 
would be, using the currently forecasted rate base and capital structure as of the 20 
beginning of the test year. I will explain this Attachment in further detail later in my 21 
testimony. Actual Phase 2 rates will be based upon the beginning-of-test-year 22 
submission. 23 

Q. WHAT PROCESS DO YOU PROPOSE FOR THE PHASE 3 UPDATE? 24 
A. The same process as with Phase 2, except using the end of test year rate base and 25 

capital structure. In addition, the pro forma results of operations will be based upon 26 
the fully adjusted test year presented in Petitioner’s Exhibit No. 20. 27 

Q. ARE THERE ANY INTERIM STEPS TO THE THREE-PHASE INCREASE YOU 28 
HAVE DESCRIBED? 29 

A. Yes, up to three additional interim steps between Phases 2 and 3. The Company has 30 
been authorized to accrue post-in-service carrying costs (“PISCC”) for each of the 31 
combustion turbines (“CTs”) approved in Cause No. 45564 and the Posey Solar 32 
project approved in Cause No. 45847. The CTs and Posey Solar are both projected to 33 
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be placed in service during mid-test year. If the PISCC on these projects continues to 1 
accrue until the end of the test year, rate base and Phase 3 rates will be higher than if 2 
these projects were reflected in rates at an earlier time. As such, CEI South would 3 
propose to implement interim steps to reflect the additional after-tax return and 4 
depreciation expense on each of these projects (each CT, in the event there is a delay 5 
in implementation between the two, and Posey Solar) using the capital structure in 6 
effect at the beginning of the test year and used for Phase 2. These interim steps 7 
would take effect upon filing of a certification in this Cause that the plant in question is 8 
in service. For GAAP purposes, prioritization of recovery upon implementation of each 9 
interim step should mirror what presently occurs in various rider filings, with the first 10 
dollars recovered collecting the PISCC (both debt and equity) related to these 11 
investments. The same interim-subject-to-refund basis as for Phases 2 and 3 would 12 
apply, with the same time period for other parties to raise objections. Because the 13 
number and timing of interim steps is dependent on the actual in-service dates, one 14 
cannot reliably predict precisely how many interim steps there will be, when they will 15 
occur, the overall increase at each step, or the overall ultimate reduction in Phase 3 16 
rates from using interim steps. As such, the overall revenue requirement in Petitioner’s 17 
Exhibit No. 20 is presented as if there were no interim steps. 18 

V. REVENUE REQUIREMENT SCHEDULES 19 

Q. PLEASE GENERALLY DESCRIBE THE STRUCTURE OF THE REVENUE 20 
REQUIREMENT SCHEDULES AND WORKPAPERS INCLUDED IN PETITIONER’S 21 
EXHIBIT NO. 20. 22 

A. The revenue requirement schedules support the proposed final rates at Phase 3. The 23 
Company has included within Petitioner’s Exhibit No. 20 all of its revenue requirement 24 
schedules and associated workpapers in native format, with printed copies of the 25 
schedules referenced below in Petitioner’s Exhibit No. 21. As previously explained, 26 
these calculations are organized by schedule to differentiate the components and 27 
more clearly explain each of the factors utilized to derive the proposed revenue 28 
requirement and revenue increase.  29 
• A Schedules – Revenue Increase and Financial Summary, including the gross 30 

revenue conversion factor support. 31 
• B Schedules – Rate Base, and all components with pro forma adjustments. 32 
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• C Schedules – Income Statement and all pro forma adjustments. 1 
• D Schedules – Capital Structure and Weighted Average Cost of Capital. 2 
• E Schedules – Revenue Proof and Bill Impacts, referred to as the “Revenue 3 

Model.” 4 

VI. A SCHEDULES 5 

Q. PLEASE DESCRIBE SCHEDULE A-1. 6 
A. Schedule A-1 is the overall financial summary including rate base, operating income, 7 

rate of return, and the proposed revenue increase. As indicated on this summary 8 
schedule and as I explained previously, the forecasted rate of return on a pro forma 9 
basis for calendar year 2025 without a general rate case is 3.91%, which is significantly 10 
below the level required to provide CEI South with a fair and reasonable return as 11 
recommended by Petitioner’s Witnesses Jerasa and Bulkley.  12 

Q. PLEASE EXPLAIN THE CALCULATION OF THE REVENUE DEFICIENCY FOR 13 
THE FORWARD-LOOKING TEST YEAR OF DECEMBER 31, 2025. 14 

A. The revenue deficiency is determined by multiplying the test year ending rate base of 15 
$2,820,468,760 by the proposed rate of return (equal to the weighted average cost of 16 
capital) of 7.06% to arrive at the required operating income of $199,125,094. The 17 
difference between the required operating income and the pro forma operating income 18 
without this rate case results in the operating income deficiency of $88,822,861. The 19 
operating income deficiency is multiplied by the Gross Revenue Conversion Factor 20 
(“GRCF”) to arrive at the revenue deficiency of $118,757,693.  21 

Q. IS THE PRO FORMA NET OPERATING INCOME WITHOUT THIS RATE CASE THE 22 
SAME THING AS THE PRO FORMA NET OPERATING INCOME AT THE RATES 23 
THAT ARE IN EFFECT AS OF THE DATE THE PETITION WAS FILED IN THIS 24 
CASE? 25 

A. No. CEI South believes that what matters most to customers is how much rates will 26 
change as a result of this case. The need for a rate increase is primarily driven by the 27 
increase in rate base, and a significant amount of that rate base increase is related to 28 
TDSIC and federal mandate projects that have already been reviewed and approved 29 
by the Commission and would be reflected in rates even without this case. This means 30 
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that an average customer’s rates would increase to reflect cost recovery associated 1 
with these approved projects even if this case had not been filed. The unadjusted test 2 
year revenues reflect these increases that would naturally occur between now and the 3 
end of the test year had this case not been filed. As such, the pro forma net operating 4 
income without this rate case uses the rates that would be in effect based upon a 5 
December 31, 2025 rider cutoff had this case not been filed. Those are not the same 6 
rates that are in effect in December 2023. While the schedules will refer to this as the 7 
pro forma “present rates,” that language means the pro forma results at the rates that 8 
would presently be in effect without this case.2 This is the same presentation that the 9 
Company used in its most recent gas base rate case, Cause No. 45447.  10 

Q. PLEASE DESCRIBE THE GRCF THAT IS SHOWN ON SCHEDULE A-2. 11 
A. Schedule A-2 presents the calculated GRCF of 1.3370172 which is used to determine 12 

the overall revenue increase on Schedule A-1. The GRCF uses the current statutory 13 
federal income tax rate of 21% and the statutory Indiana State Tax Rate of 4.90% 14 
effective July 1, 2021. The GRCF calculates the incremental gross revenue required 15 
to generate the incremental dollar of net operating income accounting for the effects 16 
of taxes, IURC fees, and uncollectible accounts.  17 

Q. HOW DID THE COMPANY DETERMINE THE UNCOLLECTIBLE EXPENSE (OR 18 
BAD DEBT) RATE USED IN THE CURRENT PROCEEDING? 19 

A. The uncollectible expense rate of 0.300% as depicted in the GRCF was determined 20 
based on the ratio of the three-year (2020 – 2022) average of (1) bad debt charge offs, 21 
net of collections, to (2) total revenues. 22 

 
2 At the time of filing the Petition in this Cause, CEI South has proceedings pending in Cause Nos. 
45894 and 45903. The revenue requirement model filed with the Petition assumes that CEI South’s 
relief in those Causes will be granted. To the extent the Commission’s Final Order in those Causes 
differs from that proposed by CEI South, CEI South will update Petitioner’s Exhibit No. 20 and 
Petitioner’s Exhibit No. 21 to reflect the result of any changes. Orders in these cases could affect the 
total cost recovery under the 45894 TDSIC Plan as well as the timing of recovery. It could also affect 
the method of recovery of ash pond remediation costs pending in Cause No. 45903. 
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VII. B SCHEDULES 1 

Q. PLEASE DESCRIBE THE COMPONENTS OF SCHEDULES B, RATE BASE. 2 
A. The purpose of the B Schedules is to present the forecasted rate base as of December 3 

31, 2025. The rate base summary is shown on Schedule B-1, reflecting the total rate 4 
base forecasted of $2,820,468,760. This schedule includes various components from 5 
other B Schedules, as referenced on Schedule B-1. The supporting schedule 6 
references are: B-2, plant in service; B-3, reserve for accumulated depreciation; and 7 
B-4, other rate base components, which include fuel stock, utility materials and 8 
supplies, material storeroom expense, allowance inventory, and regulatory assets 9 
related to PISCC for capital expenditure programs that will have been approved. 10 

Q. PLEASE DESCRIBE GENERALLY HOW RATE BASE IS CALCULATED FOR THIS 11 
PROCEEDING. 12 

A. CEI South began with the actual rate base as of December 31, 2022. As described in 13 
the testimony of Petitioner’s Witnesses Gray, Rawlinson, Bradford, and Bahr, the 14 
Company has forecasted capital expenditures for calendar years 2023, 2024, and 15 
2025 as part of its capital investment planning process. As associated investments are 16 
placed in service, these expenditures, along with the estimated accumulated 17 
depreciation, have been included as net utility plant in service in the Company’s 18 
December 31, 2025 forecasted rate base balance. As I discuss in greater detail later 19 
in my testimony, for other rate base components included in working capital, the 20 
Company has either maintained the actual December 31, 2022 balances or forecasted 21 
the balances based on activity during the 2023, 2024, and 2025 periods. 22 

Q. PLEASE DESCRIBE SCHEDULE B-1.1. 23 
A. Schedule B-1.1 presents a roll-forward of the rate base as determined in the 24 

Company’s last rate case to the amounts forecasted in this proceeding, by FERC 25 
major class of plant. The schedule starts with the comparison of the last authorized 26 
rate base in Cause No. 43839, as of June 30, 2009, to the rate base as of December 27 
31, 2025, noting the changes over this sixteen-year period. Petitioner’s Witnesses 28 
Rawlinson, Bradford, and Bahr discuss in greater detail in their testimony the activity 29 
that comprises the material changes in gross plant since 2009.  30 
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From the actual December 31, 2022 balances, the 2023 activity is added in Column D 1 
of Schedule B-1.1 to calculate the December 31, 2023 rate base balance. The 2023 2 
capital investment plan is supported by Petitioner’s Witnesses Rawlinson, Bradford, 3 
and Bahr. The Company has taken these capital expenditures and determined the 4 
estimated activity that will be placed in service during calendar year 2023, using the 5 
same information that supports the calculation of forecasted depreciation expense as 6 
discussed in greater detail by Petitioner’s Witness Gray. The difference between the 7 
activity included in rate base in 2023 and the capital investment plan dollars supported 8 
by Petitioner’s Witnesses Rawlinson, Bradford, and Bahr is the exclusion of any year-9 
end 2023 construction work in progress (“CWIP”) activity, which is not included in rate 10 
base at Phase 1 in this proceeding. The estimated Phase 1 rate base amount, as of 11 
December 31, 2023 in Column E, is forecasted to be $1,827,211,874. 12 

The same process is followed for 2024 capital investment plan activity. Activity for 13 
2024 is included in Column F to forecast the December 31, 2024 rate base balance. 14 
The estimated Phase 2 rate base amount, as of December 31, 2024 in Column G, is 15 
forecasted to be $1,930,379,152. Following the same process, 2025 capital 16 
investment plan activity is included in Column H to forecast the December 31, 2025 17 
rate base balance. The estimated Phase 3 rate base amount, as of December 31, 18 
2025 in Column I, is forecasted to be $2,820,468,760, as used within the revenue 19 
requirement schedules to determine the requested increase in this proceeding. 20 

Later in my testimony, I will discuss adjustments that have been included in the 21 
forecasted December 31, 2025 rate base. These adjustments have been captured in 22 
the forecasted periods. 23 

Q. PETITIONER’S WITNESS BRADFORD DESCRIBES IN HIS TESTIMONY THE 24 
RETIREMENT OF WARRICK UNIT 4. IS THAT RETIREMENT REFLECTED IN 25 
YOUR B SCHEDULES? 26 

A. Yes. As Petitioner’s Witness Bradford notes, Warrick Unit 4 has been jointly owned 27 
and operated by Alcoa Power Generating Inc. (“Alcoa”) and CEI South since 1968 28 
pursuant to a Joint Operating Agreement (“JOA”). That original agreement had an 29 
operating term of . An Amendment to the JOA for 30 
Warrick Unit 4 was executed in 2017 (the “2017 Amendment”). Under the 2017 31 
Amendment,  32 
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impacts. The first adjustment relates to the Midcontinent Independent System 1 
Operator (“MISO”) Regional Expansion Criteria and Benefit (“RECB”). The second 2 
adjustment relates to a 50 MW Solar Farm in Troy, Indiana (“Troy Solar”).3 The third 3 
adjustment relates to a 130 MW solar farm in Pike County, Indiana (“Crosstrack 4 
Solar”).4 5 

Q. PLEASE DESCRIBE THE ADJUSTMENT ASSOCIATED WITH MISO RECB 6 
INVESTMENTS. 7 

A. This adjustment reflects the removal of the utility plant in service and associated 8 
accumulated depreciation of RECB transmission plant in service. Pursuant to the 9 
Commission’s Order in Cause No. 43111, CEI South has treated MISO-approved 10 
RECB investments as FERC jurisdictional. This accounting treatment was affirmed in 11 
CEI South’s following base rate case, Cause No. 43839. As a result of this treatment, 12 
CEI South has removed the revenues, operating expenses, and associated rate base 13 
related to these investments, and treated them as non-jurisdictional. CEI South 14 
continues this accounting practice of treating RECB projects as non-jurisdictional and 15 
recovery is handled outside of base rate cases. 16 

Q. PLEASE DESCRIBE THE ADJUSTMENT ASSOCIATED WITH TROY SOLAR. 17 
A. This adjustment reflects the removal of the utility plant in service and associated 18 

accumulated depreciation of the assets associated with Troy Solar. CEI South was 19 
granted authority to recover the costs of Troy Solar using a levelized rate through the 20 
CECA annual tracker. As part of the settlement agreement in Cause No. 45086, the 21 
Order states that the project will be excluded from the calculation of the Company’s 22 
electric revenue requirement in each rate case over the life of the project. Specifically, 23 
as it pertains to this adjustment, the Order states that the project will be excluded from 24 
rate base in such future base rate cases. 25 

Q. PLEASE DESCRIBE THE ADJUSTMENT RELATED TO CROSSTRACK SOLAR 26 
PROJECT. 27 

A. This adjustment reflects the removal of the utility plant in service and associated 28 
accumulated depreciation of the assets associated with Crosstrack Solar. CEI South 29 
was granted authority to recover the costs of Crosstrack Solar using a levelized rate 30 

 
3 IURC Cause No. 45086, March 20, 2019. 
4 IURC Cause No. 45754, January 1, 2023. 
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supported by the testimony of Petitioner’s Witness Spanos. CEI South included the 1 
annualized depreciation expense based on December 31, 2025 plant in service 2 
balances in its revenue requirement schedules. The new depreciation accrual rates 3 
are forecasted to take effect in Phase 1, and the forecasted net original cost rate bases 4 
for Phases 2 and 3 reflect an effective date of the new depreciation rates in 5 
approximately November 2024. As explained by CEI South Witness Richard C. Leger, 6 
in an effort to mitigate the rate impact of the requests in this case, CEI South is not 7 
seeking to implement the depreciation rates for the new combustion turbines and 8 
Posey Solar that are recommended by Mr. Spanos. Instead, we are proposing to 9 
continue to use the depreciation rates for these projects that were approved in Cause 10 
Nos. 45564 and 45847. Depreciation rates for these generating stations will be 11 
reviewed on the next occasion that CEI South conducts a depreciation study for its 12 
electric plant. 13 

Q. PLEASE DESCRIBE SCHEDULE B-3.2. 14 
A. Schedule B-3.2 presents the calculation of the pro forma level of depreciation 15 

expense, by FERC account and subaccount, using the forecasted and adjusted 16 
December 31, 2025 gross plant in service and current approved depreciation rates, as 17 
compared to those depreciation rates proposed by Petitioner’s Witness Spanos. This 18 
schedule shows that the current approved depreciation rates would result in annual 19 
depreciation on forecasted gross plant in service of $122.478 million, whereas the 20 
proposed depreciation rates applied to the same asset base would produce annual 21 
depreciation of $143.047 million. 22 

Q. PLEASE DESCRIBE SCHEDULE B-4. 23 
A. Schedule B-4 presents the other rate base component items, forecasted as of 24 

December 31, 2025. Within this schedule, there are eleven specific items included in 25 
rate base as working capital components. 26 

The first four components are: (1) fuel stock; (2) utility materials and supplies; (3) 27 
storeroom expenses associated with the materials and supplies; and (4) allowance 28 
inventory. Each balance noted on Workpaper WPB-4.1 reflects a thirteen-month 29 
average of the actual balances for CEI South for the monthly periods ended December 30 
31, 2022, with the exception of fuel stock and utility materials and supplies. Fuel stock 31 
and utility materials and supplies were adjusted to reflect the retirement of A.B. Brown 32 
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and Warrick Unit 4, as detailed in Workpapers WPB-4.1a and WPB-4.1b. The 1 
Company does not generally forecast these balances as part of its forecasting 2 
process, so the Company has maintained the actual, historical balances as the basis 3 
for inclusion in rate base in this proceeding. 4 

The remaining seven components are regulatory assets associated with the deferral 5 
of PISCC associated with projects or programs forecasted to be approved as of 6 
December 31, 2025. The first regulatory asset is related to the Company’s Advanced 7 
Metering Infrastructure (“AMI”) project. The accounting treatment for this deferral was 8 
approved in Cause No. 44910. The second regulatory asset is related to the 9 
Company’s initial TDSIC plan. The accounting treatment for this PISCC deferral was 10 
originally approved in Cause No. 44910, with amounts approved in subsequent TDSIC 11 
proceedings. The third regulatory asset is related to the Company’s second TDSIC 12 
plan.5 The accounting treatment for this PISCC deferral has been sought in Cause No. 13 
45894. The fourth regulatory asset is related to the Company’s annual CECA 14 
proceeding.6 The accounting treatment for this PISCC deferral was originally approved 15 
in Cause No. 44909, with amounts approved in subsequent CECA proceedings. The 16 
fifth regulatory asset is related to the Company’s annual ECA proceeding. The 17 
accounting treatment for this PISCC deferral was originally approved in Cause No. 18 
45052, with amounts approved in subsequent ECA proceedings. The sixth regulatory 19 
asset is related to the PISCC associated with the F.B. Culley East Ash Pond Closure. 20 
The accounting treatment for this deferral has been sought in Cause No. 45903. It 21 
includes the PISCC that is forecasted to accrue after the completion of the project and 22 
before the commencement of recovery through the ECA, as I explained in my direct 23 
and rebuttal testimony in that Cause.7 The seventh regulatory asset is related to the 24 
PISCC associated with the natural gas Combustion Turbines (“CTs”). The accounting 25 
treatment for this deferral was originally approved in Cause No. 45564.8 26 

 
5 See note 2, supra. 
6 In addition to the PISCC deferral originally approved in Cause No. 44909 and amounts separately 
approved in subsequent CECA proceedings, this regulatory asset also includes PISCC associated with 
Posey Solar, approved in Cause No. 45847. 
7 See note 2, supra. 
8 To the extent the proposed additional interim phases are granted, the forecasted level of PISCC 
associated with the CTs and Posey Solar will be reduced. It will only be the actual amount that is 
accrued for purposes of the implementation of Phase 3 rates. 
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VIII. C SCHEDULES 1 

Q. PLEASE DESCRIBE THE COMPONENTS OF SCHEDULES C, INCOME 2 
STATEMENT AND ADJUSTMENTS. 3 

A. The C Schedules present the calculation of CEI South’s operating income for the test 4 
year, adjusted to capture items that were not within the 2025 forecast. 5 

Q. PLEASE DESCRIBE SCHEDULE C-1. 6 
A. Schedule C-1 is the pro forma income statement showing adjusted revenues and 7 

expenses under what would be the present customer rates without this case and the 8 
impact of the proposed revenue increase. This schedule shows that under the rates 9 
without this case, the Company’s pro forma rate of return forecasted for 2025 is 3.91%. 10 
The revenue increase calculated within Schedule E-4 is based on the rates submitted 11 
as part of CEI South’s proposed tariff supported by Petitioner’s Witnesses Taylor and 12 
Rice. By adjusting the current adjusted operating income statement by the impact of 13 
the proposed rates, this schedule shows that the Company’s rate of return will increase 14 
to 7.06%, which is the requested Rate of Return reflected on Schedule D-1 and 15 
discussed by Petitioner’s Witness Jerasa.  16 

Q. PLEASE DESCRIBE SCHEDULE C-1.1. 17 
A. Schedule C-1.1 presents a more detailed view of the pro forma income statement, 18 

through net operating income, for the twelve months ended December 31, 2025. 19 
Column A presents the unadjusted income statement, by FERC Account, for the 2025 20 
forecast as supported by Petitioner’s Witness Gray. Column B summarizes the pro 21 
forma adjustments required to the test year. These pro forma adjustments are detailed 22 
within the various C-3 Schedules I will discuss later in my testimony. These 23 
adjustments are numbered sequentially starting with Schedule C-3.1 and presented 24 
by FERC Account, shown on the far-left side of Schedule C-1.1. Column C then 25 
represents the pro forma income statement at present rates. Column D captures the 26 
revenue increase, as noted on Schedule C-1, to arrive at the pro forma at proposed 27 
rates income statement presented in Column E. The version of Schedule C-1.1 in 28 
native format as presented in Petitioner’s Exhibit No. 20 can be expanded to show the 29 
breakdown of the Test Year Unadjusted column on a monthly basis. 30 
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Q. IN YOUR OPINION, DOES SCHEDULE C-1.1, COLUMN E ACCURATELY 1 
REFLECT CEI SOUTH’S PROJECTED OPERATING RESULTS DURING THE TEST 2 
YEAR, WITH APPROPRIATE ADJUSTMENTS? 3 

A. Yes. 4 

Q. PLEASE DESCRIBE SCHEDULE C1.1a. 5 
A. Schedule C-1.1a presents a summarized view of the pro forma income statement, 6 

through net operating income, for the twelve months ended December 31, 2025. 7 
Column A presents the unadjusted income statement for 2025 forecasted as 8 
supported by Petitioner’s Witness Gray. Column B summarizes the pro forma 9 
adjustments required to the test year. Column C then represents the pro forma income 10 
statement at the rates that would be in effect without this case. Column D captures the 11 
revenue increase, as noted on Schedule C-1, to arrive at the pro forma at proposed 12 
rates income statement presented in Column E. 13 

Q. PLEASE DESCRIBE SCHEDULE C-2. 14 
A. Schedule C-2 reflects the Company’s operating income for the test year, the twelve 15 

months ended December 31, 2025, adjusted for several items as identified in 16 
Schedule C-3 (Summary of Adjustments to Operating Income). These adjustments 17 
will be discussed later in my testimony. 18 

Q. PLEASE DESCRIBE SCHEDULE C-2.1. 19 
A. Schedule C-2.1 provides the detail of the revenue and expenses for the test year, by 20 

account in accordance with FERC USoA. The detail provided on this schedule 21 
represents the test year amounts and is unadjusted, as supported by Petitioner’s 22 
Witness Gray. 23 

Q. PLEASE DESCRIBE SCHEDULE C-3. 24 
A. The amounts as indicated on Schedule C-3 represent a summary of the adjustments 25 

which are detailed on Schedules C-3.1 through C-3.39. The adjustments are 26 
necessary to reflect the annual effect of expenses and revenues for ratemaking 27 
purposes and establish test year expense and revenue levels appropriate for 28 
ratemaking purposes. 29 
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Q. PLEASE DESCRIBE SCHEDULES C-3.1 THROUGH C-3.12. 1 
A. Schedules C-3.1 through C-3.12 are pro forma adjustments to the Company’s test 2 

year gross revenues and represent an overall net increase in test year revenues. 3 

Q. HAS CEI SOUTH PROVIDED DETAILED CALCULATIONS SUPPORTING THE 4 
DETERMINATION OF THE PRO FORMA LEVEL OF OPERATING REVENUES 5 
WITHIN THE DOCUMENTS SUBMITTED IN THIS PROCEEDING? 6 

A. Yes. The Company has included as workpapers documents that support these 7 
adjustments, and specifically support for the amount ultimately utilized on Schedule 8 
E-4.1 for the Revenue Proof, which is supported by Petitioner’s Witness Taylor. These 9 
workpapers, referred to below as the “Revenue Model” provide detailed calculations 10 
of the test year and pro forma level of operating revenues by Rate Schedule. 11 

Q. PLEASE DESCRIBE SCHEDULE C-3.1. 12 
A. Schedule C-3.1 reflects the change to operating revenues to remove revenues from 13 

the forecast to match contracts in place that have been approved pursuant to Ind. 14 
Code § 8-1-2-24.  15 

Q. PLEASE DESCRIBE SCHEDULE C-3.2. 16 
A. Schedule C-3.2 reflects adjustments associated with the TDSIC rider related to the 17 

2017 – 2023 TDSIC Plan under Cause No. 44910 (the “44910 TDSIC” or “2017 – 2023 18 
TDSIC Plan”) and the 2024 – 2028 TDSIC Plan under Cause No. 45894 (the “45894 19 
TDSIC” or “2024 – 2028 TDSIC Plan”). The 2025 forecast includes 100% of the 44910 20 
TDSIC revenues but present rates only allow for the collection of 80% of the revenue 21 
requirement associated with the approved 44910 TDSIC investments. The 2025 22 
forecast includes the recognition of this deferral authority, and includes the deferred 23 
amount forecasted; however, this amount should be removed from the test year 24 
operating revenues as present rates and charges do not include recovery of this 25 
balance. This adjustment removes the remaining 20% deferred for recovery. Note that 26 
the annual amortization of the 20% that will have been deferred up to the anticipated 27 
order date in this Cause is reflected in Schedule C-3.21. Additionally, this adjustment 28 
annualizes the level of 45894 TDSIC recovery that would be reflected in the TDSIC 29 
based upon a December 31, 2025 cutoff. Finally, the 2025 forecast includes recovery 30 
of 100% of the 45894 TDSIC costs based upon a December 31, 2025 cutoff. The rider 31 
allows for only the collection of 80% of the revenue requirement associated with the 32 
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approved 45894 TDSIC investments. The remaining 20% is deferred for recovery. The 1 
2025 forecast includes the recognition of this deferral authority and includes the 2 
deferred amount forecasted; however, this amount should be removed from the test 3 
year operating revenues as present rates and charges do not include recovery of this 4 
balance.  5 

Q. PLEASE DESCRIBE SCHEDULE C-3.3. 6 
A. Schedule C-3.3 reflects the change in operating revenues and expenses for 7 

annualized CECA revenues and the removal of the levelized rate projects, Troy Solar 8 
and Crosstrack Solar, that are excluded from rate base. In addition, and similar to the 9 
TDSIC, this adjustment annualizes revenues in the 2025 forecast for assets in service 10 
through December 31, 2025 that are currently recovered through the CECA filing or 11 
would have been recovered through the CECA filing absent this base rate case. To 12 
clarify, Posey Solar has been authorized for recovery through the CECA to the extent 13 
not included in rate base in CEI South’s general rate case. As such, had this case not 14 
been filed, Posey Solar would be reflected in the CECA and is therefore reflected in 15 
pro forma present rate revenues. 16 

Q. PLEASE DESCRIBE SCHEDULE C-3.4. 17 
A. Schedule C-3.4 reflects adjustments associated with the ECA rider. The 2025 forecast 18 

includes 100% of the ECA revenues forecasted through December 31, 2025. This 19 
rider, currently authorized under Cause No. 45052, allows for the collection of 80% of 20 
the revenue requirement associated with the approved federally mandated projects. 21 
The remaining 20% is deferred for recovery within this base rate case in Schedule C-22 
3.23. The 2025 forecast includes the recognition of this deferral authority and includes 23 
the deferred amount forecasted; however, this amount should be removed from the 24 
test year operating revenues as present rates and charges do not include recovery of 25 
this balance. This adjustment also annualizes the revenues forecasted to be recovered 26 
through the ECA based upon a cutoff at December 31, 2025. The adjustment also 27 
reflects a decrease in forecasted O&M recovery, which corresponds to the anticipated 28 
proceeds to be received for the sale of ash from the A.B. Brown Ash Pond Project 29 
approved in Cause No. 45280. 30 
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Q. PLEASE DESCRIBE SCHEDULE C-3.5. 1 
A. Schedule C-3.5 reflects the change in operating revenues for annualized Demand 2 

Side Management Adjustment (“DSMA”) revenue and to allocate DSMA Over/Under 3 
recoveries to the rate classes from miscellaneous revenues. 4 

Q. PLEASE DESCRIBE SCHEDULE C-3.6. 5 
A. Schedule C-3.6 reflects an allocation of MISO Cost and Revenue Adjustment 6 

(“MCRA”) Over/Under recovery to the rate classes from miscellaneous revenues and 7 
to match forecasted MCRA revenues with recoverable expenses. 8 

Q. PLEASE DESCRIBE SCHEDULE C-3.7. 9 
A. Schedule C-3.7 reflects an allocation of Reliability Cost and Revenue Adjustment 10 

(“RCRA”) Over/Under recovery to the rate classes from miscellaneous revenues and 11 
to match forecasted RCRA revenues with recoverable expenses. In addition, this 12 
adjustment reflects anticipated purchases of capacity from a demand response 13 
aggregator. 14 

Q. PLEASE DESCRIBE SCHEDULE C-3.8. 15 
A. Schedule C-3.8 reflects adjustments to excess accumulated deferred income tax 16 

(“EDIT”). Currently, the Company is returning to customers the EDIT associated with 17 
the Tax Cuts and Jobs Act through the TDSIC, pursuant to the Settlement Agreement 18 
approved in Cause No. 45032 S21. As explained by Witness Rice, the Company plans 19 
to continue to pass back this EDIT per that Settlement Agreement outside of base 20 
rates, but now is proposing to do so through the Tax Adjustment Rider (“TAR”). This 21 
adjustment increases pro forma revenues by the amount forecasted to be passed back 22 
during the test year, as it will not be passed back through base rates but through the 23 
TAR. In addition, to avoid passing the amounts back twice, a similar adjustment has 24 
been made to remove the pass-back in the calculation of federal income tax.  25 

Q. PLEASE DESCRIBE SCHEDULE C-3.9. 26 
A. This is similar to Adjustment C-3.8. In Cause No. 45722, the Commission approved 27 

the issuance of Securitization Bonds. That Order also required that the EDIT 28 
associated with A.B. Brown (which was similarly being flowed back to customers 29 
through the TDSIC) be amortized and returned to customers over the life of those 30 
Securitization Bonds. Effective upon closing of those bonds, the Company filed a 31 
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revision to its EDIT credit in the TDSIC to make this change. As such, the EDIT 1 
associated with A.B. Brown is being flowed back to customers over the life of the bonds 2 
via the TDSIC. The Company will continue to flow back this EDIT over the life of the 3 
bonds but is instead proposing to reflect the pass-back through the new TAR. This 4 
adjustment removes the forecasted pass-back from base rate revenues, as it will be 5 
reflected outside base rates. Schedule C-3.9 reflects this adjustment. 6 

Q. PLEASE DESCRIBE SCHEDULE C-3.10. 7 
A. Schedule C-3.10 reflects the change in operating revenues and operating expenses 8 

for normalized FAC associated with F.B. Culley 2. 9 

Q. PLEASE DESCRIBE SCHEDULE C-3.11. 10 
A. Schedule C-3.11 reflects the removal of operating revenues and operating expenses 11 

for RECB projects. The revenues and expenses associated with these projects relate 12 
to non-jurisdictional transmission projects under the MISO Transmission Expansion 13 
Plan (“MTEP”) process. The treatment to remove the impact of these projects was 14 
established in Cause No. 43111 and affirmed in Cause No. 43839. 15 

Q. PLEASE DESCRIBE SCHEDULE C-3.12. 16 
A. Schedule C-3.12 reflects the change in operating revenues and operating expenses 17 

for various adjustments to Miscellaneous Revenue to synchronize to the forecasted 18 
test year revenue. 19 

Q. PLEASE DESCRIBE SCHEDULE C-3.13. 20 
A. Schedule C-3.13 represents an adjustment of $414,956 to increase test year 21 

expenses for the estimated incremental rate case costs associated with this 22 
proceeding. Line 1 reflects the total estimated cost of the current proceeding, 23 
$2,074,780. Line 2 reflects the amortization period of five years. CEI South has 24 
proposed a five–year TDSIC Plan and, upon Commission approval of that Plan, CEI 25 
South must file a general rate case before the end of that Plan. That is the basis for 26 
the five-year amortization period. Line 3 reflects the annual pro forma amortization. If 27 
a rate case is filed before the end of the five year amortization, CEI South would 28 
propose to recover the unamortized balance in its next general rate case. 29 
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Q. PLEASE DESCRIBE SCHEDULE C-3.14. 1 
A. Schedule C-3.14 represents the increase in operating expenses of $108,034 2 

associated with the proposed five year amortization of COVID-19 deferred expenses. 3 
Pursuant to the Commission’s June 29, 2020 Order in Cause No. 45380 following the 4 
mandated moratorium on utility disconnections, CEI South established a regulatory 5 
asset to track COVID-19 related impacts. In combination with the temporary 6 
disconnection moratorium, the Commission’s Orders with respect to extended 7 
payment plans, deferrals, and other arrangements have resulted in an increase in 8 
uncollectible accounts. Since the Commission’s authorization to do so in its June 29, 9 
2020 Order in Cause No. 45380, the Company has deferred bad debt expense 10 
associated with COVID-19 in a regulatory asset. We have chosen the same 11 
amortization period as the life of rates in this Cause. 12 

Q. PLEASE DESCRIBE SCHEDULE C-3.15. 13 
A. Schedule C-3.15 reflects the pro forma level of IURC Fees and is determined by 14 

applying a rate of 0.147% (Line 2) to the adjusted test year operating revenues of 15 
$741,397,336 (Line 1). The pro forma increase of $211,836 on Line 5 was calculated 16 
as the difference between the pro forma level of IURC assessment fee (Line 3) and 17 
the unadjusted test year assessment fee amount (Line 4). 18 

Q. PLEASE DESCRIBE SCHEDULE C-3.16. 19 
A. Schedule C-3.16 in the amount of $9,946,645 reflects an adjustment to annualize 20 

depreciation expense based on plant in service as of December 31, 2025 at the 21 
proposed depreciation rates discussed above. This is calculated by taking the 22 
annualized depreciation expense of $143,046,671 as shown in Schedule B-3.2 less 23 
the adjustments for TDSIC annualized depreciation expense of $4,004,864 (Schedule 24 
C-3.2), for CECA annualized depreciation expense of $12,011,430 (Schedule C-3.3), 25 
for ECA annualized depreciation expense of $459,384 (Schedule C-3.4), and the test 26 
year depreciation expense of $116,624,348 (Schedule C-2.1). 27 

Q. PLEASE DESCRIBE SCHEDULE C-3.17. 28 
A. Schedule C-3.17 includes expenses associated with Troy Solar and removes them 29 

from the revenue requirement calculation. CEI South was granted authority to recover 30 
the costs of Troy Solar using a levelized rate through the CECA annual tracker. As 31 
part of the Settlement Agreement in Cause No. 45086, the Order states that the project 32 
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will be excluded from the calculation of the Company’s electric revenue requirement 1 
in each rate case over the life of the project.  2 

Q. PLEASE DESCRIBE SCHEDULE C-3.18. 3 
A. Schedule C-3.18 includes expenses associated with Crosstrack Solar and removes 4 

them from the revenue requirement calculation. CEI South was granted authority to 5 
recover the costs of Crosstrack Solar using a levelized rate through the CECA annual 6 
tracker. The adjustment is shown in this fashion for Crosstrack Solar even though, as 7 
I previously explained, Crosstrack Solar is not expected to be in service before the end 8 
of the test year.  9 

Q. PLEASE DESCRIBE SCHEDULE C-3.19. 10 
A. Schedule C-3.19 reflects a pro forma adjustment increase of $38,459 in Vectren Utility 11 

Holdings, LLC (“VUH”) shared services charges for the test year. The VUH shared 12 
services charge represents the centralization of the assets that service multiple utility 13 
jurisdictions, and the subsequent charging via a lease or rental charge as operating 14 
expense to the utilities. The shared services charge includes depreciation expense, 15 
property taxes, and a fair and reasonable return on net plant. The adjusted test year 16 
amount of $4,690,415 is based on the allocated share of forecasted plant at December 17 
31, 2025, multiplied by the pre-tax rate of return proposed in this proceeding, with the 18 
return on the assets adding to the annual depreciation and property tax expense to 19 
determine the total shared services charge. This is consistent with the treatment of 20 
these costs in CEI South’s most recent gas rate case, Cause No. 45447. 21 

Q. PLEASE DESCRIBE SCHEDULE C-3.20. 22 
A. Schedule C-3.20 reflects the annual amortization expense associated with the AMI 23 

deferrals related to PISCC and deferred depreciation. Per the Final Order in Cause 24 
No. 44910 for TDSIC, accounting treatment was approved to accrue PISCC and to 25 
defer, without carrying costs, the depreciation associated with the AMI project. The 26 
total investment in the AMI project eligible for this deferred accounting authority was 27 
capped at $39 million and the total amount of deferred debt related to post-in-service 28 
carrying costs would not exceed $12 million. The deferred depreciation and deferred 29 
PISCC balance were approved to be recovered over a period of ten years, with the 30 
deferred depreciation being without carrying costs, in the Company’s next electric rate 31 
case. The forecasted December 31, 2025 regulatory asset balance for AMI PISCC 32 
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and depreciation is $16,435,272, with the amortization period representing the 1 
approved ten years. 2 

Q. PLEASE DESCRIBE SCHEDULE C-3.21. 3 
A. Schedule C-3.21 reflects the annual amortization expense associated with the 4 

regulatory assets for the TDSIC approved in 2017 in Cause No. 44910 (the “44910 5 
TDSIC”), and the TDSIC pending in Cause No. 45894 (the “45894 TDSIC”). 6 
Regulatory assets include PISCC and deferred depreciation, and 20% of the 7 
revenues. The PISCC and deferred depreciation regulatory assets have an 8 
amortization period representing the average remaining asset life of 34 years. The 9 
forecasted December 31, 2025 PISCC and deferred depreciation balance for the 10 
44910 TDSIC is $24,003,107 and for the 45894 TDSIC is $7,463,195. In addition to 11 
these regulatory assets, the statute requires that the utility recover 80% of its revenues 12 
via its approved recovery mechanism, with the remaining amount deferred. The 13 
deferred revenues regulatory assets are being amortized over seven years.9 The total 14 
annual amortization expense is $6,965,302 collectively for both TDSIC plans and all 15 
regulatory assets including PISCC, deferred depreciation, and the 20% revenue 16 
deferral. The deferrals will be updated with each phase and will not be included in the 17 
calculation until incurred. 18 

Q. PLEASE DESCRIBE SCHEDULE C-3.22. 19 
A. Schedule C-3.22 reflects the annual amortization expense associated with the 20 

regulatory assets for CECA approved in 2019 in Cause No. 44909. The Company has 21 
recorded PISCC and deferred depreciation to regulatory assets, which have an 22 
amortization period representing the average remaining asset life of 27 years. In 23 
addition, O&M expense was deferred to a regulatory asset, which is proposed to be 24 
amortized over seven years. The total annual amortization expense is $994,415 25 
collectively for all regulatory assets including PISCC, deferred depreciation, and O&M 26 
expense deferral. 27 

Q. PLEASE DESCRIBE SCHEDULE C-3.23. 28 
A. Schedule C-3.23 reflects the annual amortization expense associated with the 29 

regulatory assets for ECA approved in 2019 in Cause No. 45052. The Company has 30 

 
9 See note 2, supra. 
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recorded PISCC and deferred depreciation to regulatory assets, which have an 1 
amortization period representing the average remaining asset life of 23 years. In 2 
addition to these regulatory assets, the statute requires that the utility recover 80% of 3 
its revenues via its approved recovery mechanism, with the remaining amount 4 
deferred. The deferred revenues regulatory asset is being amortized over seven years. 5 
Finally, O&M expense has been deferred as well and the regulatory asset is also being 6 
amortized over seven years. The total annual amortization expense is $15,911,386 7 
collectively for all regulatory assets including PISCC, deferred depreciation, 20% 8 
revenue deferral, and O&M expense deferral.  9 

Q. PLEASE DESCRIBE SCHEDULE C-3.24. 10 
A. This is amortization of the PISCC that will accrue to a regulatory asset after completion 11 

of the F.B. Culley East Ash Pond project at issue in Cause No. 45903.10 Total 12 
forecasted PISCC deferral is $2,712,341 with an amortization period of seven years 13 
estimating amortization expense to be $387,477 annually. 14 

Q. YOU MENTIONED PREVIOUSLY THAT IN CAUSE NO. 45903 THERE WAS AN 15 
ISSUE CONCERNING THE PROPER METHOD OF RECOVERY ASSOCIATED 16 
WITH THESE ASH POND REMEDIATION COSTS. WHAT IS THAT ISSUE AND 17 
HOW COULD IT AFFECT THIS CASE? 18 

A. The Indiana Office of Utility Consumer Counselor (“OUCC”) has taken the position that 19 
proper accounting for these costs is through traditional cost of removal accounting, 20 
with its associated effect on net original cost rate base and the establishment of 21 
depreciation rates. While I agree that this is one proper method for recovering these 22 
costs, the federal mandate statute is an additional method providing for a timelier 23 
recovery. In any event, at the time of filing this case, this issue remains pending. As 24 
such, CEI South Witness Spanos has prepared and is sponsoring an alternative 25 
calculation of depreciation accrual rates in the event the requested CPCN in Cause 26 
No. 45903 is denied or CEI South is not permitted to recover these costs as requested 27 
therein. 28 

 
10 See note 2, supra. 
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Q. PLEASE DESCRIBE SCHEDULE C-3.25. 1 
A. Schedule C-3.25 reflects the annual amortization expense associated with the CT 2 

Project deferrals related to PISCC. Per the Final Order in Cause No. 45564, 3 
accounting treatment was approved to accrue and defer carrying costs associated with 4 
the CT Project. Line 1 represents the forecasted PISCC deferrals as of December 31, 5 
2025. Line 2 represents the amortization period of 29 years based on the approved 6 
annual depreciation rate of 3.44%. If the Company’s request to implement interim 7 
step(s) upon placement in service of the CTs is approved, this adjustment will be 8 
reduced accordingly. 9 

Q. PLEASE DESCRIBE SCHEDULE C-3.26. 10 
A. Schedule C-3.26 reflects a pro forma adjustment decrease of $560,000 to normalize 11 

integrated resource planning (“IRP”) Expense. Portions of costs incurred during an 12 
IRP are deferred and ultimately capitalized to resulting projects pursuant to the FERC 13 
USoA. There is a portion of IRP costs that are not eligible for such treatment and are 14 
expensed. As discussed by Petitioner’s Witness Rice, the expense annually is not the 15 
same between 2024 and 2026 and the majority is expected in 2025. Due to this, the 16 
pro forma adjustment normalizes the expense for the test year to an adjusted expense 17 
on Line 1 of $340,000. 18 

Q. PLEASE DESCRIBE SCHEDULE C-3.27. 19 
A. Schedule C-3.27 reflects the annualized property tax expense on the forecasted tax 20 

basis balance of assets as of December 31, 2025. The detailed pro forma property tax 21 
expense calculation is presented in workpapers supporting Schedule C-3.27 and is 22 
calculated in line with the Company’s annual property tax return. The resulting 23 
calculation yields pro forma property tax expense of $9,516,863, and a total pro forma 24 
adjustment of ($9,562,096) to property tax expense. Petitioner’s Witness Jennifer K. 25 
Story sponsors the pro forma property tax expense. 26 

Q. PLEASE DESCRIBE SCHEDULE C-3.28. 27 
A. Schedule C-3.28 reflects a pro forma adjustment of $75,808 decrease to test year 28 

expense to annualize the level of uncollectible accounts expense to the latest known 29 
level. This is calculated by taking the pro forma adjusted operating revenues on Line 30 
1 multiplied by the bad debt write-off percentage of 0.300% as described earlier in my 31 
testimony to arrive at the amount of $2,224,192. The amount of $2,300,000 on Line 2 32 
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represents the unadjusted test year uncollectible expense, which is removed from the 1 
amount on Line 1 to arrive at the adjustment to uncollectible accounts expense. 2 

Q. PLEASE DESCRIBE SCHEDULE C-3.29. 3 
A. Schedule C-3.29 reflects a pro forma adjustment of $160,653 decrease to test year 4 

expenses associated with sponsorships including Indianapolis Colts and Ford Center 5 
that should have been recorded below the line.  6 

Q. PLEASE DESCRIBE SCHEDULE C-3.30. 7 
A. Schedule C-3.30 reflects a pro forma adjustment of $347,401 decrease to test year 8 

expense associated with Deferred Medicare Tax Liability, which is sponsored by 9 
Petitioner’s Witness Story. Line 1 reflects the balance of $1,737,007. Line 2 reflects 10 
the amortization period of five years. CEI South has proposed a 5-year TDSIC Plan in 11 
Cause No. 45894 and, upon Commission approval of that Plan, CEI South must file a 12 
general rate case before the end of that Plan. That is the basis for the five year 13 
amortization period. Line 3 reflects the annual pro forma amortization. 14 

Q. PLEASE DESCRIBE SCHEDULE C-3.31. 15 
A. Schedule C-3.31 reflects a pro forma adjustment increase to test year expense to 16 

annualize the partial year operating expense associated with the CT Project, 17 
forecasted to be placed in service during the test year.  18 

Q. PLEASE DESCRIBE SCHEDULE C-3.32. 19 
A. Schedule C-3.32 reflects a pro forma adjustment increase to test year expense to 20 

annualize the partial year operating expense associated with Posey Solar, forecasted 21 
to be placed in service during the test year.  22 

Q. PLEASE DESCRIBE SCHEDULE C-3.33. 23 
A. Schedule C-3.33 reflects a pro forma adjustment decrease to test year expense 24 

associated with F.B. Culley Unit 2, which is forecasted to retire at the end of the test 25 
year. As the unadjusted expense will be incurred throughout the entirety of the test 26 
year, this is a Phase 3 adjustment only. 27 

Q. PLEASE DESCRIBE SCHEDULE C-3.34. 28 
A. Schedule C-3.34 reflects a pro forma adjustment to normalize outage operating 29 

expense. The test year includes a major outage. Planned outages do not occur every 30 
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year, and so this requires normalization of expense by averaging expense across 1 
multiple forecasted years.  2 

Q. PLEASE DESCRIBE SCHEDULE C-3.35. 3 
A. Schedule C-3.35 reflects a pro forma adjustment increase to test year expenses of 4 

$770,000 pertaining to the SAP S/4HANA Transformation Project. Petitioner’s Witness 5 
Bahr describes the SAP S/4HANA Transformation Project in more detail. 6 

Q. PLEASE DESCRIBE SCHEDULE C-3.36. 7 
A. Schedule C-3.36 reflects a pro forma adjustment decrease to test year expenses of 8 

$1,368,371 pertaining to ash transportation and ash handling operating expenses that 9 
should have been deferred to a regulatory asset during the test year. 10 

Q. PLEASE DESCRIBE SCHEDULE C-3.37. 11 
A. Schedule C-3.37 reflects a pro forma adjustment decrease to test year expenses of 12 

$159,143 pertaining to non-recurring miscellaneous forecast adjustments. The pro 13 
forma adjustment was made to correct FERC 5930 for distribution programs that 14 
should have been capitalized.  15 

Q. PLEASE DESCRIBE SCHEDULES C-3.38 AND C-3.39. 16 
A. Schedule C-3.38 and C-3.39 are calculations of the Indiana state and federal income 17 

taxes for the pro forma adjusted test year. Indiana state income taxes are calculated 18 
in detail on Schedule C-4, sponsored by Petitioner’s Witness Story. The statutory rate 19 
utilized for the Indiana income taxes is 4.90%, which was effective July 1, 2021. 20 
Federal income taxes are calculated in detail on Schedule C-5, also sponsored by 21 
Petitioner’s Witness Story. The current statutory rate utilized for the federal income 22 
taxes is 21%. The pro forma level of state and federal income tax expense is compared 23 
to the test year unadjusted tax expense to determine the required adjustment. As all 24 
the adjustments to revenue and operating expenses also include state and federal tax 25 
impacts, the net adjustment shown on Schedule C-3.38 and C-3.39 excludes all 26 
adjustments already reflected to the test year income tax expense. 27 
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IX. D SCHEDULES 1 

Q. PLEASE DESCRIBE SCHEDULE D-1. 2 
A. Schedule D-1 reflects the calculation of the overall rate of return summary which is 3 

based on the forecasted capital structure on December 31, 2025. This is sponsored 4 
by Petitioner’s Witness Jerasa, who also discusses how the forecasted balances for 5 
long-term debt and common equity were determined for December 31, 2025. 6 

Q. HAS CEI SOUTH ADJUSTED THE CAPITAL STRUCTURE COMPONENTS? 7 
A. Yes. The Commission issued an Order in Cause No. 45722 (the “45722 Order”) that 8 

stated the accumulated deferred income tax (“ADIT”) associated with the retiring A.B. 9 
Brown Units 1 and 2 shall be segregated from all other ADIT and not included in the 10 
calculation of capital structure or otherwise be used in finding CEI South’s authorized 11 
return in future rate cases. Therefore, in compliance with the 45722 Order, the 12 
Company has excluded A.B. Brown Securitization ADIT associated with the retiring of 13 
A.B. Brown Units 1 and 2. The Company has also excluded Troy Solar and Crosstrack 14 
Solar from the capital structure since both solar farms have ratemaking terms using a 15 
fixed levelized rate per kWh of produced energy for the life of the investment allowing 16 
the Company and customers to benefit from the investment tax credit to offset project 17 
costs. The Company has included a prepaid pension asset as a component of the 18 
capital structure which is an offset to zero cost capital. This methodology is consistent 19 
with previous rulings made by the Commission in CEI South Gas and CEI North’s last 20 
base rate case proceedings, Cause Nos. 45447 and 45468, respectively. Petitioner’s 21 
Witness Jerasa discusses in further detail CEI South’s proposal to include the prepaid 22 
pension asset in the capital structure. 23 

Q. ARE THERE COMPONENTS OF CEI SOUTH’S CAPITAL STRUCTURE THAT 24 
HAVE NOT BEEN FORECASTED TO DECEMBER 31, 2025? 25 

A. Yes. On Schedule D-5 Customer Advances for Construction, Other Post-Employment 26 
Benefits (“OPEB”), Prepaid Pension, and Customer Deposits are held constant as of 27 
December 31, 2022 with no forecasted assumptions or estimates to include for the 28 
forecasted test year for 2025. This is consistent with how the Company currently 29 
forecasts, with these items not discretely forecasted for changes on the forecasted 30 
balance sheet. 31 
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Q. HOW DID THE COMPANY FORECAST THE TEST YEAR BALANCE OF 1 
INVESTMENT TAX CREDIT (“ITC”)? 2 

A. The Company used the year-end balance as of December 31, 2022 as a starting point 3 
then forecasted activity associated with amortizations of the balance through 4 
December 31, 2025 to arrive at the forecasted level of ITC included in the capital 5 
structure. Petitioner’s Witness Story discusses ITC in further detail. 6 

X. RATE PHASE SCHEDULES 7 

Q. YOU PREVIOUSLY REFERENCED ATTACHMENTS CMB-4 AND CMB-5 AS 8 
REFLECTING THE ANTICIPATED REVENUE REQUIREMENT AT PHASES 1 AND 9 
2 OF THE PROPOSED RATE PHASE-IN. HOW ARE THESE TWO ATTACHMENTS 10 
PREPARED? 11 

A. Attachments CMB-4 and CMB-5 are print-outs of the Revenue Requirement model 12 
for purposes of Phase 1 (rates upon issuance of the Order in this Cause) and Phase 13 
2 (rates upon beginning of the test year). The Revenue Requirement model at each 14 
step is in the same format as Petitioner’s Exhibit No. 20. The complete Excel model 15 
for Phase 1 and Phase 2 is included in the workpapers. Attachments CMB-4 and 16 
CMB-5 are Schedules A-1 (Overall Financial Summary), Schedule A-2 (Calculation 17 
of Gross Revenue Conversion Factor), Schedule B-1 (Rate Base Summary), 18 
Schedule C-1 (Pro Forma Income Statement), Schedule C-1.1a (Current and 19 
Adjusted Pro Forma Income Statement), Schedule C-3 (Summary of Adjustments to 20 
Operating Income), and Schedule D-1 (Rate of Return Summary). 21 

Q. BEGINNING WITH ATTACHMENT CMB-4, CAN YOU BRIEFLY SUMMARIZE HOW 22 
THIS DIFFERS FROM WHAT IS SHOWN IN PETITIONER’S EXHIBIT NO. 20? 23 

A. As originally filed, Attachment CMB-4 is based upon a forecasted rate base and 24 
capital structure as of December 31, 2023. Prior to the evidentiary hearing, this 25 
Attachment will be updated to the actual rate base and capital structure as of that date. 26 
The primary difference between Attachment CMB-4 and Petitioner’s Exhibit No. 20 is 27 
to use this December 31, 2023 date for purposes of Schedule A. The billing 28 
determinants set forth in Schedule E of Petitioner’s Exhibit No. 20 have not been 29 
changed across all three phases. For Phase 1, expenses and the rates used to 30 
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forecast revenues have been modified to reflect the state of the forecast that will have 1 
occurred by the anticipated date of the Order. 2 

Q. HOW DID YOU DETERMINE WHAT FORECASTED REVENUES AND EXPENSES 3 
WILL HAVE OCCURRED BY THE ANTICIPATED DATE OF THE ORDER? 4 

A. The first step is to remove the revenues (and associated expenses) associated with 5 
the TDSIC, CECA, and ECA rates using the projected rates for these riders with a 6 
December 31, 2025 cutoff. Rates in effect at the time of the order will not have yet 7 
reflected these revenues. I have then removed amortization of PISCC and deferred 8 
depreciation associated with the CT Project and Posey Solar, because the PISCC 9 
accrual and depreciation deferral will not have commenced as of that date. These are 10 
Adjustments C-3.22 and C-3.25. In addition, I have removed amortization of the 45894 11 
TDSIC PISCC and deferred depreciation and recovery of 45894 TDSIC deferred 12 
revenues. This is Adjustment C-3.21. Further, there will be no O&M associated with 13 
the CT Project or Posey Solar until after they have been placed in service, which will 14 
not be before the test year. This affects Adjustments C-3.31 and 3.32. Finally, F.B. 15 
Culley Unit 2 will still be in service, and so O&M associated with operating that unit will 16 
still be incurred. Adjustment C-3.33 has therefore been eliminated. The remainder of 17 
the differences from this Attachment and Petitioner’s Exhibit No. 20 are to update the 18 
remaining forecasted expenses by substituting the monthly November and December 19 
2024 forecast for those months of the test year. As shown on Attachment CMB-4 and 20 
based upon the projection as of the filing of the Petition, the Phase 1 increase is 21 
projected to be approximately 6%. 22 

Q. TURNING TO ATTACHMENT CMB-5, CAN YOU EXPLAIN HOW THIS DIFFERS 23 
FROM PETITIONER’S EXHIBIT NO. 20? 24 

A. This Attachment represents an example of the anticipated revenue requirement at the 25 
beginning of the test year. The actual revenue requirement will be based upon the 26 
actual rate base and capital structure as of December 31, 2024. Otherwise, it reflects 27 
the full test year except for certain adjustments to the test year that should not be made 28 
until the end of the test year, or in Phase 3 rates. 29 
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Q. WHAT ARE THOSE ADJUSTMENTS THAT SHOULD NOT BE MADE UNTIL THE 1 
END OF THE TEST YEAR? 2 

A. As with Phase 1, the revenues (and expenses) from TDSIC, CECA, and ECA should 3 
be stated as of the beginning of the test year cutoff. In addition, there will not yet have 4 
been PISCC or deferred depreciation for the CTs or Posey Solar at the beginning of 5 
the test year. Accordingly, I have removed Adjustments C-3.22 and C-3.25. Further, I 6 
have removed the amortization of PISCC and deferred depreciation associated with 7 
the 45894 TDSIC and recovery of the 45894 TDSIC deferred revenue, which is in 8 
Adjustment C-3.21. Finally, F.B. Culley Unit 2 will continue to operate the entire test 9 
year (it is forecasted to be retired at the end of the test year). I have therefore 10 
eliminated Adjustment 3.33, which removes the F.B. Culley Unit 2 O&M. That 11 
adjustment will also be made at Phase 3. Based upon the projected data as of the 12 
filing of the case-in-chief, the Phase 2 increase is projected to be approximately 2% 13 
above Phase 1 levels. The remainder of the increase would then be reflected over the 14 
proposed interim steps as the CT Project and Posey Solar are placed in service and 15 
then ultimately Phase 3. 16 

XI. CLOUD COMPUTING AND CRITICAL PEAK PRICING ACCOUNTING-RELATED 17 
ISSUES 18 

Q. PLEASE EXPLAIN CLOUD COMPUTING AND HOW IT IS BEING USED BY THE 19 
COMPANY. 20 

A. Petitioner’s Witness Bahr is the Company’s subject matter expert regarding what cloud 21 
computing is and how it is being used by the Company. To restate the background for 22 
purposes of my testimony, he explains the delivery of Information Technology (“IT”) 23 
products, including servers, storage, databases, networking, and software, over the 24 
internet or “cloud.” Primarily, CEI South’s cloud computing arrangements (“CCAs”) are 25 
for infrastructure as a service (“IaaS”) and software as a service (“SaaS”). This is 26 
referred to as the Cloud Acceleration, Transformation, and Optimization (“CATO”) 27 
program.  28 
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Q. ARE IaaS-RELATED COSTS INCURRED UNDER A CCA ELIGIBLE TO BE 1 
CAPITALIZED PER GAAP? 2 

A. Yes. Whether or not an IaaS-type CCA may be capitalized pursuant to GAAP requires 3 
an evaluation under lease accounting guidance. As such, certain costs may be eligible 4 
to be capitalized under GAAP in instances where it can be demonstrated that control 5 
exists. Control can take various forms, such as the ability to restrict or dictate the way 6 
in which the CCA provider may utilize the underlying infrastructure. For example, 7 
control would exist where a server under an IaaS-type CCA was entirely reserved for 8 
the service recipient alone or if the service recipient had the ability to require the 9 
service be provided using specific assets. For FERC purposes, the IaaS-type CCA 10 
would be eligible to be capitalized as a capital lease assuming certain criteria are met. 11 
Additionally, certain costs, such as implementation and development costs may be 12 
eligible to be capitalized as well. 13 

Q. ARE SaaS-RELATED COSTS INCURRED UNDER A CCA ELIGIBLE TO BE 14 
CAPITALIZED PURSUANT TO GAAP? 15 

A. Yes. If the SaaS-type CCA includes an identifiable cost associated with a license, then 16 
that cost may be eligible to be capitalized pursuant to GAAP. In making this 17 
determination, it must also be demonstrated that: (1) a contractual right to take 18 
possession of the software at any time may occur without significant penalty or loss in 19 
functionality; and (2) it is feasible to run the software on the company’s own hardware 20 
or contract with another party to do so. Additionally, certain costs, such as 21 
implementation and development costs may be eligible to be capitalized as well. 22 
Determining whether a SaaS-type CCA contains a license can be difficult, however, 23 
as many of these CCAs do not contain the level of detail necessary to reasonably 24 
make that determination. In those situations, none of the costs under the SaaS-type 25 
CCA would be capitalized, despite the similarity of the economics between traditional 26 
on-premises IT solutions (“On-Prem”) and the CCA that would indicate that a capital 27 
component would exist. 28 

Q. ARE CLOUD COMPUTING COSTS ELIGIBLE TO BE CAPITALIZED AS RATE 29 
BASE FOR RATEMAKING PURPOSES? 30 

A. Yes. Northern Indiana Public Service Company (“NIPSCO”) has capitalized cloud 31 
computing costs as rate base in Cause No. 45159. As explained by NIPSCO’s witness 32 
in that Cause, cloud computing is becoming an ever more prevalent approach to IT 33 
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solutions, and the regulatory treatment of such costs should not be different than more 1 
traditional IT solutions. As such, NIPSCO included in rate base in that Cause its 2 
forecast of cloud computing costs. In addition, not all costs of the more traditional IT 3 
solutions are eligible to be capitalized pursuant to GAAP, but this Commission has 4 
authorized the capitalization of the costs that GAAP would treat as expense for 5 
regulatory purposes. This rate base treatment was authorized for Aqua Indiana, Inc. 6 
in Cause No. 45675. 7 

Q. PLEASE DESCRIBE THE COMPANY’S PROPOSED ACCOUNTING TREATMENT 8 
FOR THIRD-PARTY CCA COSTS. 9 

A. Going forward from the end of the test year in this case, CEI South is proposing to 10 
capitalize all cloud computing costs by establishing a deferred regulatory asset to 11 
reflect amounts not already included in the Company’s base rates that are incurred for 12 
third-party CCAs. Amortization of the regulatory asset would begin upon the effective 13 
date of rates in CEI South’s next rate case and would be amortized over the anticipated 14 
life of the rates in that case. 15 

Q. DO THE COMPANY’S REQUESTED RATES IN THIS CASE REFLECT THIS 16 
PROPOSED ACCOUNTING TREATMENT? 17 

A. No. The Company has only reflected in rate base the forecasted amounts that are 18 
expected to be eligible for capitalization pursuant to GAAP. The remainder of the costs 19 
are reflected in the forecasted test year O&M expenses. The Company proposes the 20 
deferred accounting treatment on a prospective basis, beginning with the end of the 21 
test year, December 31, 2025, and it would apply to the costs in excess of the amount 22 
reflected in O&M in this case. 23 

Q. WHAT IS THE BASELINE LEVEL OF THIRD-PARTY CCA COSTS INCLUDED IN 24 
THIS CASE, AND HOW WAS THIS AMOUNT CALCULATED? 25 

A. The baseline level of third-party CCA costs expected to be recorded to expense during 26 
the test year pursuant to GAAP is $813,540, which the Company proposes to recover 27 
through base rates and has included in this case: 28 
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regulatory asset a return on the balance. The Company would defer a return using the 1 
Company’s approved pre-tax weighted average cost of capital and would do so until 2 
the return on the balance begins to be recovered in rates. This is the equivalent to 3 
providing PISCC at the weighted average cost of capital (“WACC”) on the regulatory 4 
balance. Amortization of the balance would not begin until rates are in effect in the 5 
Company’s ensuing rate case. This is consistent with the Commission’s treatment of 6 
On-Prem costs in Cause No. 45675. 7 

Q. WITNESS RICE ALSO MENTIONS AN ACCOUNTING DEFERRAL REQUEST 8 
PERTAINING TO THE CRITICAL PEAK PRICING (“CPP”) PILOT PROGRAM. CAN 9 
YOU EXPLAIN THAT REQUEST? 10 

A. Yes. Petitioner ‘s Witness Rice describes a proposed pilot program that would allow 11 
for more efficient utilization of CEI South’s system by allowing customers to manage 12 
peak loads. To provide this service and to set up the pilot program, CEI South will incur 13 
anticipated costs as set forth in Table MAR-4 to Petitioner Witness. Rice’s testimony. 14 
Most of these costs are capital, but a portion are O&M. Most of the expense items are 15 
IT costs. CEI South seeks authority to defer to a regulatory asset all of the costs that 16 
would otherwise be booked to expense. CEI South seeks to commence amortization 17 
of the regulatory asset beginning with the effective date of rates in our next rate case, 18 
amortized over the life of rates in that case. Finally, CEI South seeks to include the 19 
regulatory asset in rate base upon which it is authorized to earn a return and to accrue 20 
PISCC at the WACC, 21 

XII. COSTS THAT ARE SUBJECT TO CAUSE NO. 45564 S1 22 

Q. WHAT IS THE ISSUE PENDING IN CAUSE NO. 45564 S1, AND HOW COULD IT 23 
IMPACT THE RELIEF SOUGHT IN THIS CASE? 24 

A. In Cause No. 45564, the Commission issued a CPCN for the CT Project. In that case, 25 
the Company requested authority to treat the demand charge for the interstate pipeline 26 
as a fuel cost for purposes of the FAC. The 45564 S1 subdocket was created to review 27 
and decide the proper method of recovery for the demand charge. It could be 28 
recovered through the FAC as proposed by CEI South. It is possible that the cost could 29 
be recovered through base rates. The Commission has authorized the deferral of any 30 
actual demand costs that are incurred until they are reflected in rates. If the 31 
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Commission ultimately approves CEI South’s request to recover this cost through the 1 
FAC, then there is no impact on the request in this case. If it is to be recovered through 2 
base rates, however, then the revenue requirement proposed herein would need to be 3 
updated to reflect this cost. Petitioner’s Witness Rice has recommended a process 4 
that would allow the updating of the revenue requirement for this demand cost and 5 
any resulting deferrals in the event it becomes necessary as a result of the subdocket. 6 

XIII. CONCLUSION 7 

Q. DOES THIS CONCLUDE YOUR PREPARED DIRECT TESTIMONY? 8 
A. Yes, it does.      9 
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EXECUTIVE SUMMARY 
In multiple states1,2 (see Figure 1) massive new data center campuses and a coterie of 
smaller ones have reversed years of flat or declining electricity demand, leaving utilities 
and policymakers scrambling for solutions. 

Figure 1 Existing and Projected data centers from Rewiring America's "Homegrown Energy" 
report3. 

 

Faced with this onslaught of new demand, many utilities and developers are 
depending on old habits by adding new gas plants, refurbishing coal units, or turning 
to nuclear partnerships along with extensive grid upgrades near new load centers – the 
“firm fixation.”  

It reflects a belief that only firm resources and major transmission upgrades can handle 
data centers’ needs. Yet this approach overlooks two essential truths: (1) power plants 
and data centers are both parts of a larger, interconnected system, and (2) data center 
loads, especially those driven by artificial intelligence (AI), are far more dynamic than 
the flat, baseload profiles they are often assumed to be. Firm fixation leads utilities and 
regulators to default to outdated firm-generation solutions instead of modern, modular 
approaches that consider the full complexities of today's power grid. At the scale of 
even the most compact new data centers, connecting to the grid is no small matter. 
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Regardless of approach, three features of recent growth are well known to the 
electricity industry and policy community, and to some extent the wider public. First, 
new data center load is being amplified by extreme investment interest in AI. Second, 
incremental load tends to be highly concentrated due to the nature of the growing 
individual server need for power and the geographic concentration of data centers. 
Third, the data center industry’s appetite for new growth is so large, and other facility 
capital costs so high that new project owners are willing to pay more for power than 
average existing electricity consumers.  

In a 2024 brief, Energy Innovation proposed instead that a portfolio of solutions – clean 
energy portfolios, advanced transmission technologies, demand-side flexibility, and 
efficiency – could work together to obviate the need to rush to meet demand with new 
fossil generation.4 Reality so far has deviated significantly from this vision, setting up 
the power sector for failure: Either new demand will not be met or the negative cost 
and performance impacts of doing so on other grid users will challenge electricity 
markets and other long-standing arrangements in a dangerous manner. 

The mad scramble to meet data center demand using traditional but crude resource 
investment methods can create potential missed opportunities to manage load 
growth that come from a deeper understanding of data centers. Of course, their 
electricity demand is problematic because it is concentrated, growing fast, and willing 
to outspend other users. However, it is also far more complex than the flat, 24/7 block it 
is often assumed to be. This primer identifies six defining features that provide a more 
nuanced version picture of data centers: 

• Agency and Split Incentives – Multiple actors (developers, operators, and 
tenants) and ownership or usage types of data centers create a divided 
responsibility over grid interaction and access to energy-saving incentives that 
complicates energy decisions. 

• Clustering – Facilities tend to concentrate geographically, amplifying local grid 
stress and transmission costs while creating systemic planning challenges. 

• Consumption Profiles – Loads are not 24/7 blocks. Instead, they are choppy, 
with swings of hundreds of megawatts over short intervals, undermining 
assumptions of steady baseload behavior and potentially affecting the stability 
of the grid if safeguards are not put in place. 

• Flexibility – While some AI-driven workloads can be scheduled for off-peak 
hours, this flexibility is uneven across facility types and even within users in the 
same data center campuses. While modest levels of curtailment or load-shifting 
based demand response during peak hours could ease interconnection 
bottlenecks and peak demand requirements, these may work best in 
combination with battery energy storage to overcome split incentives and other 
complexities. 



   

 

4 
 

Energy Innovation 

 

All research is licensed and available for use under CC BY 4.0T 

 

• Backup Requirements – Current reliance on diesel for backup generation is 
unsustainable. Batteries and longer-duration storage are cleaner, more scalable 
options that provide knock-on benefits for the grid if allowed to participate as 
both backup and demand response. 

• Modularity – Data centers grow in phases just as demand grows in phases 
rather than all at once, aligning poorly with “lumpy” firm large one-time 
investments in dispatchable power plants and infrastructure upgrades, while 
fitting well with modular renewables and battery deployments. 

When examined as a whole, these features undermine the firm fixation logic. One-to-
one matching of data centers with dedicated or “captive” firm power plants is 
particularly unwise for both the power generator and the new data centers, even given 
their willingness to pay for speed-to-power. Relying on captive plants for all supply such 
as pairing a nuclear plant with a large data center exposes them to outages, inflexibility, 
and stranded-asset risks, while hybrid co-location deals still rely heavily on the broader 
grid.  

Most new demand will need to be served fully or in-part through the bulk power 
system, requiring upgrades in three key areas: connection infrastructure, grid 
services (especially peak capacity), and bulk electricity supply. 

Once this is established, it’s clear that data centers can tap the grid’s advantages as a 
“system of systems” that pools variable demand and generation resources solutions 
together and ensures supply and demand match in real-time. As peak demand rises, 
this crucial service must be met, but not necessarily by firm generation. A deeper 
understanding of data center demand attributes yields a more complete solution set 
which includes data center flexibility, onsite storage, portfolios of clean energy, and 
others. 

The challenges data centers pose include lengthy interconnection queues, peak stress, 
price impacts, and rising emissions – but these are not insurmountable. Three core 
lessons emerge for policymakers and stakeholders: 

• The process of connecting any new large load is a key leverage point. It is the 
moment to ensure consumption tariffs reflect cost causation, encourage 
flexibility, and align incentives without imposing unworkable burdens later. 
Interconnection is the moment of maximum leverage: not to extract 
unreasonable concessions, but to ensure new entrants cover the full costs of the 
infrastructure they trigger, and to nudge data center developers towards 
solutions such as flexible demand or local storage that relieves local bottlenecks 
and supports the broader grid. Likewise, developers and customers should lean 
toward local fixes that speed access to the grid, improve power quality, and ease 
broader impacts—reducing the likelihood of being saddled with extraordinary 
requirements later. 
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• Demand side is a resource hiding in plain sight. Household electrification and 
distributed resources can free up tens of gigawatts (GW) at costs comparable to 
new gas plants and on a faster timetable, offering a more pragmatic and 
equitable path to integration. Yet at the state and regional level, policy 
innovation still lags behind. However, several widespread mechanisms exist to 
channel data center owners and operators’ willingness to pay into new solutions 
that help other existing customers accommodate rapid data center load growth 
in a fair, fast and equitable way. Because grid connection bottlenecks can be 
managed by multiple possible combinations of diverse resources, data centers 
don’t need to do all the work of mitigating their grid impacts onsite or through 
a single counterparty. Once a data center has invested in flexibility and 
equipment to resolve local connection issues, additional constraints such as 
upstream transmission and grid services bottlenecks as well as large 
incremental amounts of annual electricity delivery can be addressed with 
demand-side solutions from other grid users. A recent report from Rewiring 
America proposes that many of the resources needed to meet data center load 
growth could come from sponsoring household upgrades instead of new 
generation.5 

• Storage and flexibility deliver a two-for-one win. Batteries and managed 
demand not only ease all manner of data center impacts but can also accelerate 
renewable integration, providing cleaner, faster, and cheaper capacity than firm 
fossil solutions. Because batteries are increasingly essential for buffering, 
backup, and power quality, they also provide a built-in solution for integrating 
variable renewables—a two-for-one advantage. Furthermore, these renewable-
plus-battery solutions can capitalize upon existing surplus interconnection to 
more quickly connect data centers to the grid in co-located arrangements.  

This report challenges the electricity and data center industries to move beyond a 
firm fixation and adopt solutions that leverage the full capabilities of modern power 
systems.  

The next section describes six defining features of data centers: agency, clustering, 
consumption profile, flexibility, backup needs, and modularity. We then pivot to 
explaining why traditional firm responses fall short within the broader context of 
how the modern grid supplies power to consumers, especially large, new 
consumers. We will look at how new, modular solutions can meet digital demand 
more effectively. These steps will depend on a more nuanced understanding of data 
centers, as opposed to how they are often imagined.  

Our hope is that this information will empower policymakers to make wiser decisions 
when faced with AI growth and proposed public investments, avoiding a firm fixation 
on simplistic approaches and reaching for more realistic answers that embrace the full 
complexities of the challenge that rapid data center load growth presents today. By 
moving beyond simplistic assumptions, policymakers can avoid overcommitting to 
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outdated firm resources and instead adopt strategies that embrace modularity, 
flexibility, and clean energy. We want to leave policymakers with three key takeaways 
to avoid falling into a firm power matching fallacy and to instead embrace the ability to 
mix and match resources to meet data center needs.  

What began as a major strain on the grid can become the catalyst for building a 
smarter one, supporting both the digital economy’s explosive growth and the clean 
energy transition. 

COMMERCIAL AND INDUSTRIAL REALITIES 
THAT APPLY TO DATA CENTERS 

Actual data centers are not the simple “flat 24/7 block of demand” people imagine. 

Six different demand features of data centers explain the diversity of data center types 
(agency, clustering, and profile) and their internal workings (flexibility, backup, and 
modularity).  
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Figure 2 Actual data centers are not the simple “flat 24/7 block of demand” people imagine. 

 

 

Data Center Feature 1: Agency and the split-incentive problem   

Planning and operating a data center involves many decision-makers. Some data 
centers (often called co-locations or “colos”) are facilities where customers can rent 
space to house their servers and equipment or just run their software on provided 
equipment. This means the facility is developed and owned by a different company 
from those that rent rack space, buy computing capacity, and ultimately consume 
electricity. Multiple actors force complicated decisions around electricity supply. 

If we want new data centers to adapt their development approach to better integrate 
with the grid and increase their “speed-to-power,” policymakers must understand the 
planning, construction, and operation of modern data centers. Many different actors 
are involved, creating a classic split-incentive problem. Loosely speaking, apart from the 
users or clients, three groups of actors dictate the energy and resource impacts of data 
centers: developers, facility operators, and service providers. These tend to be separate 
entities. Overlap sometimes occurs, but usually not enough to prevent split-incentive 
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issues. More than half (and an even larger fraction of the current pipeline)6 of data 
centers are categorized as co-location facilities—large facilities that rent out space to 
multiple separate entities. 

Figure 3 Distribution of server types by data center type. 2024 United States Data Center Energy 
Usage Report7 

 

We illustrate the split incentives by cataloguing some of the key concerns for each of 
the three types of decision-makers in the life of a data center. In early stages, data 
center development is mostly a real estate bet: developers acquire land, water, and 
electric connection rights and then these rights pass on to the projects they sell. The 
natural incentive for developers is to keep the range of future owners they could sell to 
as wide as possible. Hence, they are unlikely to want to enter contracts or agreements 
(or support legislation) that might prematurely impair any of the land, water, and power 
consumption rights for their projects. For example, they may not want to agree to be a 
flexible consumer in return for faster interconnection (load interconnection currently 
takes three to 11 years) because that might scare off some prospective buyers.  

Similarly, owner/operators that lease capacity to data centers customers do not 
necessarily have much insight into how flexible these customers are or how their 
customers’ usage pattern might change over time. They are conservative about 
aspects such as whether the tenant-user would be interested in avoiding on-peak 
usage, participating in time-varying rates, accessing clean energy tariffs, or 
participating in a demand-response program. Obviously, renters must abide by some 
rules (via master service agreements or service-level agreementsi) about behavior that 
impacts power quality (voltage, frequency, harmonics, transients, etc.) or broader 

 
i A master service agreement is an umbrella standardized contractual framework between a utility and the 
“customer of record” (which could be a data center owner/operator, a tenant/end-customer, or a special 
purpose entity created to hold the contract) across multiple facilities in the utility’s territory. A load serving 
agreement is more specific to power delivery at a given site.  



   

 

9 
 

Energy Innovation 

 

All research is licensed and available for use under CC BY 4.0T 

 

electrical concerns (like grounding, interference, and surge protection), but that still 
leaves a lot of uncertainty for the data center owner/operator. Violations may also pass 
undetected until a severe problem occurs.  

Because data centers are also large electricity consumers, utilities will want to know if 
contracts are backed by the ultimate users (e.g., hyperscalersii) or an intermediate 
company that could go bankrupt or disappear. Grid investments involve assets with 
multi-decadal lifetimes, while the service life of cutting-edge chips can be two to three 
years. Utilities and their regulators have a strong interest in recovering any incremental 
costs of investments needed to serve data centers and will look for contractual 
arrangements to make this happen.  

Data Center Feature 2: Clustering, data centers are attracted by similar 
conditions or to each other 

Data center locations tend to be concentrated in a few regions rather than evenly 
distributed. This clustering amplifies stress on already energy-dense grids. The main 
drivers are favorable conditions—reliable power, dense fiber, skilled workforce, tax 
regimes, and land—but anchor investments by hyperscalers or AI campuses could also 
accelerate the process. Policymakers should avoid treating projects as one-offs and 
consider the likelihood of a single facility snowballing into a larger cluster. 

“Clustering” describes how data centers in the U.S. tend to collect in a handful of regions 
rather than being evenly distributed. Clustering creates stress for the bulk power 
system because it takes already energy-dense loads and adds even more load nearby. 
The easiest explanation for clustering is that it derives from favorable existing 
conditions: reliable electricity, dense fiber connectivity, neighboring trained workforce, 
supportive tax regimes, and land availability.  

Large anchor projects also draw in more data center development: Once a hyperscaler 
or AI training facility establishes itself, it signals viability, brings new infrastructure, and 
lowers costs for additional entrants. Policymakers wanting to provide support for a big 
project by promises of jobs and tax revenue, risk underestimating the impacts of this 
attractive force as welcoming one project may quickly lead to a cascade of follow-on 
facilities, with both outsized benefits and mounting strains.8 

Recent history reveals a pattern whereby anchor investments amplify favorable local 
conditions into enduring centers of digital infrastructure. Northern Virginia’s “Data 
Center Alley” grew from early fiber and internet exchange into the world’s largest 
concentration of data centers. Amazon Web Services (AWS) was an early and steady 

 
ii A hyperscaler is a cloud service provider or operator that builds and manages massive data center networks 
supporting millions of virtual servers and petabytes of data, operating globally and designed to scale 
seamlessly across regions. Examples might include Amazon Web Services (AWS), Microsoft Azure, Google 
Cloud Platform (GCP), Meta (Facebook), Apple, Alibaba Cloud, and Tencent Cloud. 
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investor in this cluster. iii  Today, Data Center Alley reportedly handles roughly ~70 
percent of the world’s internet traffic, contains over 12 million square feet of 
commissioned data center space, and sustains hundreds of megawatts of power load.9. 
Reno’s Tahoe-Reno Industrial Center became a global hub after Switch and Apple 
established major campuses, followed by Google and others 10. Central Ohio offers a 
newer case: Google and AWS each invested in major builds, quickly attracting 
colocation providers.11. Atlanta and Phoenix look to be on similar paths12.  

In theory, diverse types of data centers should reinforce these patterns. Colocation 
facilities are drawn to network-dense hubs where they can maximize interconnection 
to other facilities. For example, enterprise servers might want to easily connect to 
multiple cloud providers––providers of cornerstone internet services stand to benefit 
from the reduced latency proximity affords, especially for content delivery like 
streaming video and games and so on. Hyperscalers could function as anchors, just like 
a department store in a shopping mall, investing billions into single campuses that 
create the vendor ecosystems others rely on. However, AI-focused facilities, with their 
unprecedented power needs, can also reshape the landscape by displacing other data 
centers competing for the same power network and generation resources.13  

Electric power infrastructure both attracts and is stressed by clustering. Access to 
transmission lines and substations is a prerequisite, but as clusters grow, demand can 
overwhelm grids. Northern Virginia now faces multi-year waits for new hookups 14 . 
Reno’s growth has raised water concerns and left Nevada utilities facing a potential 
doubling in necessary electrical infrastructure (also spurring them toward large 
renewable additions)15. Ohio illustrates the stakes most vividly: By March 2023, the utility 
AEP Ohio imposed a moratorium on new data center service agreements in Central 
Ohio, pending further study citing grid strain. Eventually regulators approved a new 
tariff16 requiring data centers to pay for 85 percent of subscribed capacity whether it is 
used or not, with penalties for cancellation or under-performance and a four-year on-
ramp iv . Clustering behavior can easily outrun planning and force regulators into 
reactive steps, introducing delays before more pro-active policies and tariffs can be put 
in place. 

The policy lesson is not to avoid clusters—after all, they bring new jobs, tax revenue, and 
digital infrastructure—but to keep a skeptical eye on benefits claimed by developers 
and focus on smart planning. This should consider the multiple interests of 
stakeholders affected by a data center cluster and work in advance to align land use, 

 
iii AWS is certainly not the only part of this story but has been called out as a major player. Dan Swinhoe, “The 
Amazon Factor in Virginia,” Data Center Dynamics, November 6, 2024, 
https://www.datacenterdynamics.com/en/analysis/the-amazon-factor-in-virginia/. Amazon also touts its 
$51.9 billion investment in Virginia between 2011 and 2021 (capital + operations) in its data center 
infrastructure in Fairfax, Loudoun, and Prince William counties. Roger Wehner, “Learn About AWS’s Long-
Term Commitment to Virginia,” Amazon, June 7, 2023, 
https://www.aboutamazon.com/news/aws/aws-commitment-to-virginia. 
iv Under the decision, new data centers can access up to 50 percent capacity in the first year, 65 percent in 
the second, 80 percent in the third, and 90 percent in the fourth before getting full access to the grid. 
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grid upgrades, generation, flexible loads, and permitting frameworks, ensuring that 
benefits can be captured without bottlenecks or backlash once clusters grow. 

Data Center Feature 3: Consumption profile  

Data center electricity usage is not steady or 24/7. Up close, it can be quite choppy and 
challenging. Batteries could act as a buffer—a keystone solution to managing power 
quality. 

Data centers exhibit considerable 
variability, especially going between 
operational and idle states. In 
Lawrence Berkeley National 
Laboratory’s (LBNL) 2024 United 
States Data Center Energy Usage 
Report, the authors explain that in 
2014 colos reported 21 percent 
utilization rates, hyperscalers 45 
percent – rising to an estimated 35 
percent and 50 percent respectively in 
2027. The same report models AI 
learning centers and AI inferencing at 
80 percent and 40 percent utilization 
rates, respectively. These don’t directly 
translate into electricity consumption 
load factors because some electricity is used for other purposes like cooling that don’t 
follow a 1:1 relationship with computing load. 

Even looking at the whole power consumption profile of a data center, it’s important to 
differentiate between actual load factor (the percentage of possible 24/7 full power use 
that a data center in fact uses) and availability (the percentage of maximum power a 
data center expects to have if it wants it, i.e., the option to use power). Whether power 
comes from on-site generation or from the grid, it needs to be prepared to provide 
power when the data center wants it, and back off when the data center doesn’t.  

Figure 4 Server utilization by data center type. 2024 
United States Data Center Energy Usage Report 
(LBNL). 
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Big swings in data center 
demand will clearly be a 
challenge, even for the most 
flexible on-site generation. 
Given the scale at which many 
data centers operate, these 
swings can still create problems 
for large regional grids v . The 
CEO of Hitachi Energy 
reportedly commented “there 
can be swings of 200, 300 MW 
within a ten-minute period as 
data centers move from learn vs 
stop learn mode, and that these 
types of swings would not be 
acceptable from other grid 

customers.”  

At smaller time scales, large numbers of similar chips in one place switch on and off 
and can create an aggregate resonance effect vi . Existing electrical standards are 
inadequate for screening out these behaviors, and utilities may not have sufficient 
sensors to properly trace back issues to a particular data center. In aggregate, the 
evidence points to data centers deteriorating power quality metrics in their environs.17  

More research needs to be done that focuses on new large digital loads, including 
variable generation resources with inverters that center around things like low-voltage 
ride through or fault clearing. For more information, context, and solutions on some of 
the challenges with interconnecting these large loads, see GridLab’s recent Practical 
Guidance and Considerations for Large Load Interconnections. 

Data centers are not a “perfect baseload” fit to directly couple with large mechanical 
generators or even the grid, and they will need significant electrical equipment to 
buffer this connection and prevent extra wear and tear on co-located generation or 
nearby grid users. Even if some data centers can learn to be flexible, incorporating 
battery energy storage, especially as the hardware cost decreases, will likely become a 
key element in managing data center impacts on the grid. When good wind and solar 
resources are available nearby, batteries can play a dual role in managing both load and 
generation variability at multiple time scales. Consider the Lancium Clean Campus in 
under construction in Abilene, Texas: “In addition to the 1.2 GW grid interconnection, 

 
v  See the GridLab report Practical Guidance and Considerations for Large Load Interconnections, with 
special attention to July 2024 Northern Virginia Data Center Event called out in Figure 1.2. 
vi Some of these resonance issues can potentially be solved by on-chip energy management and storage. 
Rouslan Dimitrov et al., “How New GB300 NVL72 Features Provide Steady Power for AI,” Nvidia, July 28, 2025, 
 https://developer.nvidia.com/blog/how-new-gb300-nvl72-features-provide-steady-power-for-ai/?utm.  

Figure 5 8 Node trace of power consumption in an AI 
learning cluster. 2024 United States Data Center Energy 
Usage Report (LBNL). 
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Lancium’s power plan for the site includes large-scale behind-the-meter battery 
storage and solar resources, which serve to ensure grid reliability, and economic and 
carbon optimization.”18 

Data Center Feature 4: Flexibility, or the lack thereof 

Flexibility could be key to quickly connecting new data centers, especially those 
involved with AI learning. Managed demand is possible, but on-site batteries may be 
a better solution where split incentives or onsite needs make demand control too rigid 
or complex.  

Data centers can be flexible, but different functions involve different levels of flexibility. 
This is probably hardest to achieve for co-location data centers because the third-party 
owner which interfaces with the grid and with utilities is not the one deciding what 
servers inside its facility are doing. Additionally, data centers are tasked with fluctuating 
sets of applications, creating uncertainty about how reliable or persistent demand 
management can be as a means of providing flexibility.  

Data centers fully owned by large hyperscalers provide a higher degree of control over 
the whole facility. But the diversity of services being provided, often with low latency 
(response times) needs, may create constraints on what the hyperscaler can do. 
Hyperscale data centers provide both regular services—like AWS’ cloud computing—
and AI workloads such as inference, which involves answering client queries using pre-
processed AI models.  

For AI learning data centers, which create these large learning models, the goal is to 
cram as many chips as possible into the same square mile with the fastest internal 
connectivity so that the collection can operate as one big parallel machine19. Much of 
the possible flexibility here comes from adjusting the timing of computing batches, yet 
matching these adjustments to power supply flexibility needs is not a given, especially 
when considering that data center operators will want to prioritize computation over 
flexibility. This is a consequence of the relatively larger size of the capital investment in 
computing hardware versus energy generation and distribution for most applications.  

Flexibility is a particularly important quality for data centers because they are such a 
large component of load growth, and just a little flexibility would reduce the need for 
new peaking resources and speed up interconnection 20 . A 2025 analysis 21  by the 
Nicholas Institute for Energy, Environment & Sustainability at Duke University finds that 
just 0.5 percent to 1 percent flexibility opens significant space on the grid: 98 GW of new 
load could be integrated at an average annual load curtailment rate of 0.5 percent, and 
126 GW at a rate of one percent. This level of flexibility is similar to what is provided by 
demand-response programs that exist today for other loads, but as far as speeding up 
interconnection, it may be the AI-driven hyperscalers and learning centers, acting more 
directly under their owners’ control and schedules, that can achieve more. 
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AI loads are fundamentally more flexible than generic data center loads because they 
can be processed in batches, easily scheduled, and often internally orchestrated. For 
example, in a presentation22 to the Texas grid operator Electric Reliability Council of 
Texas (ERCOT), the company Emerald AI demonstrated how it could implement 
flexibility at a data center. The company argued there is enormous potential to control 
AI data center load, and that “major hyperscalers are amenable to curtailing up to 25 
percent for up to 200 hours in return for priority interconnection of 1 GW.”  

No one knows if any particular data center’s operations will remain stable enough to 
guarantee a given level of flexibility or willingness to curtail over the lifetime of 
matching local grid upgrades. In some cases, the data center load can be flexible 
(willing to forgo some batches of work) but not exactly in the way that best serves the 
local grid. Some amount of local battery energy storage (providing multiple value 
streams like integrating local on-site variable energy, backup, and power quality 
services) could also help data centers be more flexible at their grid interface, especially 
those with less direct control over internal processes.  

Data Center Feature 5: Backup needed for disturbances and outages 

Most data centers require backup. Demand flexibility and short-duration batteries can 
either eliminate or lighten the load for traditional backup solutions. 

Many data center customers aspire to high availability—as much as 99.999 percent 
uptime—hence the need for backup power to take over in case of any grid failure. The 
Uptime Institute, a widely followed source for industry tier certification in data center 
design, build, and operations,23 defines four reliability tiers (I through IV) with increasing 
expectations for performance under challenging conditions, with an eye towards 
worst-case scenario planning. Many data centers serving enterprise needs require at 
least a Tier III level of reliability, either because of a direct need, like maintaining 
accessibility to data under adverse conditions, or as a proxy for operational 
trustworthiness. For mission-critical operations—major banks, stock exchanges, the 
military, or hyperscalers serving global customers—a Tier IV level of availability may be 
required.  

Because Tier III and Tier IV facilities require 72 and 96 hours of on-site power capacity, 
respectively, simple economics dictate that backup is usually in the form of diesel 
generators with fuel storage on-site. Batteries can also be used to help ride-through 
disturbances in power supply,vii providing faster response times and reducing fuel and 
maintenance expenses on diesel. However, with today’s technology, battery energy 
storage systems (BESS) that can cover critical needs for three to four days are not 

 
vii In current facilities, this ride-through comes via the uninterrupted power system (UPS) usually provided by 
old-school lead-acid batteries, but modern lithium-ion battery energy systems can provide these services 
along-side the bulk of backup power needs. 
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economically feasible, especially without some form of on-site generation to sustain 
their state of charge.viii   

However, diesel does not scale well: As data centers get much larger, massive tank 
farms for the generators’ on-site fuel require complex fire protection, spill containment, 
and environmental risk mitigation. Furthermore, many air districts (e.g., Virginia, 
California, or Oregon) place strict caps on generator run time and cumulative emissions 
in a site or region. Placing more than a hundred diesel generators on one site creates a 
cumulative permitting challenge and may well face serious local resistance along with 
the prospect of delays or outright rejection from regulators. Somewhat cleaner gas 
generators (turbinesix or reciprocating engines) are usually connected to a pipeline and 
require large propane or liquefied natural gas storage facilities to satisfy on-site 
capacity requirements.  

Some large hyperscalers are opting to target better up-time based on statistical 
estimates rather than explicit proxies for reliability. For example, Microsoft has publicly 
committed to reducing the use of diesel generators by 2030. To that end, it contracted 
with Saft, a subsidiary of TotalEnergies, to install four battery energy storage systems, 
each in groups of four megawatt hours (MWh) and capable of 80 minutes of on-site 
power, to replace diesel backup.24 In the U.S., Microsoft’s newest Azure region in San 
Jose, California is also being built diesel-free, but is using natural gas turbines for 
backup (plus batteries for ride-through). In general, the U.S. grid is quite reliable, with 
the one-in-ten reliability standardx mostly achieved at the transmission service level.xi 
Most outages that do occur are less than one or two hours, so a battery can carry 
enough of the backup burden to get the facility to a high level of reliability while hardly, 
if ever, using on-site generation. 

As longer-duration storage solutions like Form’s 100-hour battery 25  or thermal 
batteries26 connected to local renewables and steam turbines in local energy parks27 
emerge, data centers will be able to free themselves from fossil fuel backups while 
taking advantage of integrated design to combine multiple uses of batteries for 
flexibility, power quality, and backup. 

 
viii To see how this is done in detail, see the NREL Vulcan platform demonstration in collaboration with Verrus. 
Deepthi Vaidhynathan et al., “Vulcan Test Platform: Demonstrating the Data Center as a Flexible Grid Asset” 
(National Renewable Energy Laboratory, June 2025), https://www.nrel.gov/docs/fy25osti/94844.pdf.  
ix Although gas turbines face significant supply chain cost and delivery challenges currently. GridLab, Gas 
Turbine Cost Report, https://gridlab.org/gas-turbine-cost-report/.  
x The one-in-ten reliability standard is a standard that applies for the bulk power system (i.e. transmission 
level) requiring transmission planners, system operators and reliability planners to aim for nor more than one 
“event” of involuntary load-shedding in ten years. If one “event” was 24 hours, that is already 99.97 percent 
up-time. 
xi Actual recent figures for grid performance are quite good (see table 1.1). North American Electric Reliability 
Corporation, 2024 State of Reliability, June 2024, 
https://www.nerc.com/pa/RAPA/PA/Performance%20Analysis%20DL/NERC SOR 2024 Technical Assessme
nt.pdf. 
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Data Center Feature 6: Modularity—data centers are built in phases 

Data centers expand in discrete phases, from racks to halls to entire campuses, with 
uncertain demand and rapidly rising power density. This modular growth pattern 
matches well with the modularity of renewables-plus-batteries deployment, which 
can be built in parallel to meet incremental load without the risks of lumpy firm power 
investments. 

For utilities and data center developers, timing capital investments can be challenging. 
Matching these investments with energy supply for their increasingly electric power 
sub-components compounds the challenge. Building a new data center means 
committing to constructing a large building and grid capacity without knowing if 
consumers will come, how quickly they will deploy, or how their consumption will 
evolve over time. Tenants in a co-location situation, hyperscalers, and AI data centers 
may not immediately have all the chips available (or face some other bottleneck) so 
may want to deploy in phases: slowly building up electrical demand over time until 
reaching full capacity, if all the anticipated demand materializes. With a chip service life 
of around two to three years, the balance between increased efficiency and increased 
computing power may mean newer chips could either increase or decrease electricity 
demand in each physical asset footprint.xii  

The digital world’s infrastructure is itself modular—built from discrete, substitutable 
units. Data centers are not just abstract systems of bytes and tokens; they are also 
collections of tangible components: chips, servers, and, above all, racks. The rack is the 
main unit of reference: a cabinet holding multiple slender servers or “rack units.” Racks 
are grouped into “pods” of 20–30, and an enterprise client might deploy a couple of 
pods at a time in either a dedicated or co-location facility. Some tenants lease only a 
handful of racks in a shared space, while hyperscalers may build entire halls of 200–400 
racks, with multiple halls forming a single phase of expansion on a large campus28. 

The modular nature of data centers lets developers manage financial risk by building 
in phases, with the option to add new capacity quickly but in a planned way. Each 
phase, however, carries high stakes not only in capital cost but also in power demand. 
A 2024 Uptime Institute report29, states finds that four- to six-kilowatt (kW) racks remain 
common, with a trend towards higher consumption today. Meanwhile, AI applications 
and high- performance computing are pushing the development of liquid-cooled racks 
with incredible increases in power density. Vertiv, an Ohio-based company that 
designs, manufactures, and services critical infrastructure for data centers, reported in 
its 2024 Investor Event Presentation30 that extreme rack densities already reach 250 kW 

 
xii This is certainly a question in flux. Google has reported that over a recent 12-month period, the energy 
footprint of the Median Gemini Apps text prompt dropped by 33x! At a given facility this can be achieved by 
increased throughput or reduced energy use, or both. Amin Vahdat and Jeff Dean, “Measuring the 
Environmental Impact of AI Inference,” Google Cloud, August 21, 2025, 
https://cloud.google.com/blog/products/infrastructure/measuring-the-environmental-impact-of-ai-
inference. 



   

 

17 
 

Energy Innovation 

 

All research is licensed and available for use under CC BY 4.0T 

 

per rack today and could exceed one MW within five years. That means a space the size 
of a bedroom closet could consume more power than a thousand average homes. As a 
result, a single phase of development for a data center might range from on the low 
end at 250 kW (two-dozen at 10–12 kW per rack) on the low end to 250 MW at the high 
end (a 1,000 liquid-cooled 250 kW racks) at the high end, with extra overhead for 
cooling.  

The extreme end of data center development is exemplified by data center developer 
Vantage’s recently announced plans 31 to build its $25 billion Frontier campus situated 
on 1,200 acres in Shackleford County, Texas, with an eventual total consumption of 1.4 
GWs—close to average total consumptions of the states of either Rhode Island or 
Delaware. And this project is not alone: a September 2025 ERCOT staff report32  to 
ERCOT’s board details 130 GW of non-crypto data center load in the interconnection 
queue through 2030.33  In the last few years, Texas has met new additional load with 
new, mostly clean generation. Of the 428 GWs of generation requests as of August 31, 
2025, 204 GWs are for wind and solar and 180 GWs are for energy storage (together 90 
percent of all requests).  

Data center development may come in all levels of power consumption. However, 
because developers rarely build, install, and commission data centers in a single phase, 
projects of all sizes need a power supply that can grow and expand with them. When 
covering the incremental energy demand from a new data center, a large new single 
firm resource is an unwieldy indivisible capital investment. A modular approach with 
renewables plus batteries reduces risk and provides better economics: You’re not 
committing to a single lump-sum investment in a 500 MW gas turbine; you can phase 
investments, optimize based on real usage, and spread spending—and risk—over time. 

With computing loads that grow unevenly, modular investments let operators respond 
dynamically—deploy more solar, wind, or storage as AI racks come online. As a bonus, 
you can avoid supply chain bottlenecks because incremental installation bypasses the 
big lead times and equipment backlogs associated with large generator orders, 
enabling continuous expansion without project delays. Just as data centers grow in 
discrete steps, modular renewables and batteries let the grid grow in parallel. 

These six features highlight why data center demand is complex, not just a flat, 24/7 
block of constant load. We now turn to how supply options can, and cannot, match this 
demand. 

 THE BEST WAY TO MEET DATA CENTER 
DEMAND IS DIVERSE RESOURCE PORTFOLIOS 
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When thinking about how to supply new demand from the rapidly growing data center 
industry, the key point to remember is one-to-one matching with “firm” resources 
will not “solve” the load growth needs from data centers. 

In this section, we explain why single, stand-alone generation resource matching for 
any given industrial load has rarely been the historical course, and how and why that 
might change. We then describe the three resource buckets that new data center 
projects need to acquire to use the existing bulk power system. Finally, we discuss how 
the data center demand features described in the preceding section create further 
challenges and barriers in acquiring these resources.  

Debunking the one-to-one matching myth 

If you imagine data centers as large capital assets running power through expensive 
electronics 24/7, it seems natural to imagine a dedicated “captive” 24/7 power plant 
built to match this demand, with historical precedent for this one-to-one matching. For 
example, in the post-war era aluminum producer Alcoa built smelters near cheap grid 
sources of hydropower in New York and the Pacific Northwest along with captive coal 
plants in Indiana and Texas to feed the company’s aluminum smelters and mills. Today, 
industrial facilities use on-site combined-heat-and-power (CHP) plants to consume 
both the electricity and waste heat from fuel-driven power plants to operate industrial 
facilities with high end-use efficiency, and thus lower energy costs. According to the 
U.S. Energy Information Administration’s (EIA) latest Manufacturing Energy 
Consumption Survey from 2022, U.S. manufacturers produce around 17 percent of their 
electricity needs on-site (Table 11.1) and that on-site generation is 97 percent co-
generation (Table 11.3).xiii  

Single plants may not “play nice” with data centers 

The demand characteristics of data centers described in the prior section raise 

immediate concerns regarding matching a captive plant with a data center. For 
example, while a data center may want 24/7 availability, its actual consumption will 
ramp up and down significantly with a profile that a large, single on-site generator 
might struggle to meet. Many fossil generators have a minimum dispatch level they 
cannot fall below, and “ramp rates” limits dictate how quickly they can adjust up and 
down. Furthermore, a modular, phased build-out does not lend itself to a single 
matching resource because in order to provide sufficient power for the full buildout, 

 
xiii This survey defines co-generation as “the production of electrical energy and another form of useful energy, 
such as heat or steam, through the sequential use of energy. Cogeneration includes electricity generated 
from fossil fuels, such as natural gas, fuel oils, and coal; wood; and other biomass.” In practice, the steam/heat 
is the main other energy output, so co-generation is often used as synonymous with CHP. 
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the single resource would have to operate at lower, inefficient, dispatch levels during 
earlier phases of data center construction and operation. 

Beyond a mismatch with the demand characteristics of data centers described in the 
prior section, there are additional reasons to question using a captive plant as a 1-1 
match for a data center. 

Captive power plants are not highly reliable alone 

Table 4 from the North American Electric Reliability Corporation (NERC) 2024 State of 
Reliability Overview 34 , shows the recent weighted forced outage rate (rate of 
unexpected failure) was 11.7 percent for coal, 7.7 percent for gas, 6.4 percent for hydro, 
and 2 percent for nuclear. Another relevant consideration is planned maintenance, like 
cleaning out coal boilers, maintaining and inspecting gas turbines, or refueling nuclear 
plants every 18-24 months. xiv  This means a single supposedly “firm” plant will be 
unavailable for a double-digit percentage of time—not what data centers are looking 
for. 

If an industry is set on self-supply, one strategy is to over-supply generation. Alcoa’s 
Warrick, Indiana aluminum smelter and mill built three captive 144 MW coal plants 
alongside a 300 MW coal unit shared 50/50 with the local utility Vectren. With a total 
capacity of 732 MW but serving a local load of 550 MW,35 the facility was clearly resilient 
to losing one unit and still running. But this effectively meant carrying 25 percent more 
capacity than necessary, without a guarantee of full reliability. Alcoa mitigated this 
extra cost by selling excess power to the grid and importing power from Unit 4 or the 
broader grid when necessary. This illustrates the general case that a grid connection 
remains both a sink for surplus and an important backup option; most on-site power is 
not fully independent and large loads will still want interconnection to the bulk power 
system. In fact, payment for grid backup (usually called “standby rates”) is a common 
feature of CHP tariffs.36. 

What happens when the power plant is no longer needed? 

An interesting postscript to the Alcoa Warrick plant story is that Alcoa announced it 
would shut down its aluminum smelter in 2016 (although it had partial restarts post 
2018) because of poor market conditions 37  and transferred major rolling mill and 
finishing operations to Kaiser Aluminum in 2021.38 It is now left with an unattractive coal 
generation asset, whose generation capacity now exceeds Alcoa’s local demand and 

 
xiv  This is on average a 32-day process. Aaron Larson, “Planning Is Key to Successful Nuclear Refueling 
Outages,” POWER Magazine, September 1, 2023, 
 https://www.powermag.com/planning-is-key-to-successful-nuclear-refueling-outages/. 
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will likely struggle to sell surplus capacity in the broader power market along with most 
coal assets,39 which comes with significant environmental remediation liabilities.xv  

This is always the risk with a captive power plant: One day the load will vanish because 
of changing economics. Investors will want to know if Plan B exists and that the captive 
plant is in and of itself an attractive asset with a bright future.  

Co-location of prime power generation assets with data centers today 

Grid bottlenecks create considerable talk about co-locating “prime power” 
generation xvi  with new data centers. This might include leveraging existing nearby 
assets (for example, the Talen-Susquehanna deal which co-locates a data center next 
to a nuclear plant 40 ), restarting mothballed generators, or building new on-site 
resources (such as gas plants). But these arrangements are not true one-to-one 
matches of generation with load, since they still depend heavily on a grid connection 
for full functionality, sometimes at the expense of other consumers. 

For example, in the Talen-Susquehanna deal, the data center is physically adjacent to a 
pair of nuclear units. It is unlikely the units’ output will ramp precisely in step with data 
center consumption. Therefore, matching local supply with demand creates net 
output—nuclear output minus on-site data center consumption—variability which 
must be managed by the grid operator. During the refueling of one nuclear unit, the 
other must pick up the data center load, thereby reducing exports to the grid. In effect, 
the grid acts as backup. 

Hybrid arrangements using on-site power together with the grid can address 
bottlenecks. They combine physical and financial hedges. The Talen-Susquehanna 
deal, for instance, was eventually reshaped into a power purchase agreement after 
regulatory push-back.41. These hybrid deals share many of the properties—and many of 
the drawbacks—of other on-site generation deals discussed above. 

If land is available, the best way to provide on-site prime power is not with a single firm 
resource but by using an energy park42 with renewables and batteries, with backup 
from longer- duration storage and/or gas generators.43 Then most of the generation is 

 

In 2024, Sierra Club and Environmental Integrity Project intervened in a case against Alcoa Warrick for “100+ 
permit violations” in 2022 and 2023, including releases of mercury, aluminum, chlorine, copper, fluoride, 
nickel, and zinc into the Ohio River. Environmental Integrity Project, “Groups Intervene in State Action to Stop 
Aluminum Smelting Plant’s Illegal Dumping of Heavy Metals in Ohio River,” February 21, 2024, 
https://environmentalintegrity.org/news/groups-intervene-in-state-action-to-stop-aluminum-smelting-
plants-illegal-dumping-of-heavy-metals-in-ohio-river. There are also lingering questions regarding 
compliance for Warrick’s “ash ponds” under the Environmental Protection Agency’s Coal Combustion 
Residuals rules. Hoosier Environmental Council, “Today’s EPA Action Means More Coal Ash Cleanup for 
Indiana” (press release), April 25, 2024, https://www.hecweb.org/wp-content/uploads/2024/04/PRESS-
RELEASE-Todays-EPA-Action-Means-More-Coal-Ash-Cleanup-for-Indiana.pdf.  
xvi Prime power is the continuous everyday power that powers the data center, as opposed to backup power 
There is also “bridge power” which is local generation which acts as prime power until a grid connection is 
put in place, and then becomes either backup or just a part of the supply portfolio. 
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clean, faster, and cheaper to deploy than other generation and helpful for hyperscaler 
emissions commitments. In addition, the combined resource is more reliable, with 
fewer large points of failure than a handful of fossil units – a good Plan B if load never 
fully materializes or decreases. Included energy park resources would reflect a 
microcosm of trends in the wider U.S. market where the large majority of generation 
coming online44 and waiting in interconnection queues are renewables and batteries.45     
 

Figure 6 Solar, battery storage to lead new U.S. generating capacity additions in 2025. US EIA. 

 

Providing new electricity supply for data centers from the bulk power grid 

Given that most data centers will need to get some, if not all, of their power from the 
bulk power system, it is helpful to review how large commercial or industrial loads do 
this. The power grid is a system of systems including physical transmission and 
distribution poles and wires, the generation and loads they connect, operations and 
dispatch, power markets, and power purchase agreements.  

As soon as a large new load decides to connect to the bulk power system, its needs can 
be disaggregated and met in many ways.  

The grid resources a new data center project must collect to successfully draw from the 
bulk power system fall into three broad buckets: connection, grid services, and bulk 
electricity. 
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New large data centers will require connection and network upgrades 

How data centers connect to the grid depends on their size: scale matters. Smaller 
enterprise and co-location data centers (tens of MW or less) will often connect to a 
distribution system’s high-end network (i.e., somewhere between 13.8 and 69 kilovolts) 
and may tie into an existing distribution substation with a new feeder. The utility 
typically owns and operates the primary substation equipment, while the data center 
customer owns the step-down transformer to its facility. The local utility conducts the 
impact studies and plans local upgrades to ensure compliance with NERC standards. 
Too many connections in the same area may trigger transmission upgrades and 
inclusion in transmission planning studies. In some geographies, like Virginia, this may 
involve an independent system operator (ISO) such as PJM xvii  in planning and 
approving upgrades. 

Larger data center campuses will have their own complex internal grid that connects 
directly to a bulk power system transmission substation. The data center must file a 
large load interconnection request with the local transmission owner or ISO. Tariffs and 
agreements will include matters like covering study costs, equipment ownership, and 
who pays for upgrades. The state may also require approvals for siting, environmental 
review, and cost recovery. The connection process can become long and painstaking 
once local capacity on the grid becomes tight. In Virginia’s Dominion utility territory, 
data centers larger than 100 MW face up to a seven- year wait for power hookups.46 

One important feature of new connection costs is that they are usually covered by the 
new load because cost causality is clear. Unfortunately, this may not hold true for more 
upstream transmission impacts where transmission upgrade costs are traditionally 
socialized more widely. A recent Natural Resources Defense Council (NRDC) report47 
tells the story in PJM: “Tight supply conditions led PJM to approve a $5 billion 
transmission expansion project to meet new data center demand in Virginia, where 
data centers already account for around a quarter of the state’s electricity demand. The 
costs for this project were distributed by the Federal Energy Regulatory Commission 
(FERC), PJM, and utilities using varying cost allocation methods. Maryland residential 
customers were left with a bill of approximately $330 million, and Virginia residents had 
to foot $1.25 billion for transmission designed largely for a handful of data center 
customers in only a small region of the state.” 

Data centers create new stresses on a bulk power system planned around peak 
demand; they also consume other grid services 

The main grid service data centers require regardless of size is peak capacity: the ability 
to serve up to their maximum interconnection rating during periods of system peak. 

 
xvii Also referred to as a regional transmission operator, PJM covers 13 states in the mid-Atlantic and is one of 
the largest power markets in the world. 
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Going back to PJM (often a source of current examples because it already serves so 
many data centers), the ISO’s board chair communicated about future reliability 
concerns because: “PJM’s 2025 long-term load forecast shows a peak load growth of 32 
GW from 2024 to 2030. Of this, approximately 30 GW is projected to be from data 
centers.”48 

PJM’s conundrum is how to keep the grid reliable as data center demand grows faster 
than new generation. Its “non-capacity-backed load” proposal would classify very large 
new loads (less than 50 MW) as customers outside the capacity market.49. The idea is to 
avoid shifting costs to others, but critics say that the 50 MW cutoff is arbitrary, 
curtailment rules could distort market signals, and contract and siting decisions may 
be disrupted.50. PJM is still debating whether the non-capacity-backed load should be 
voluntary or mandatory in shortage zones before filing at FERC for the 2028/29 delivery 
year.51  

One challenge with resources like peak capacity is that once a project has been 
approved for interconnection, been built, and paid its share of costs, it becomes a load 
like any other. At that point, it is very difficult for the market to discriminate against it 
without creating efficiency concerns or legal risks. Data centers do more than strain 
peak supply; like all large loads with some variation, they also draw on ancillary services 
and other grid management resources. 

If incremental demand is not met with increased supply, prices and emissions will rise 

As the recent Nicholas Institute report52 points out, some amount of flexibility from data 
centers could significantly reduce costs and delays associated with connection and 
peak demand constraints from new data centers. The report estimates peak load 
bottlenecks could be avoided for around 100 GW of so-called “curtailment-enabled 
headroom” on the U.S. grid. However, even if data centers avoid consumption during 
the most problematic hours, they still need power the rest of the time. Absent new 
supply on those same grids, the extra generation available off-peak will be from more 
expensive, and typically dirtier, marginal generation units. 

Data centers’ need to draw most of their power from existing units is thus a problem 
for other electricity customers because absent new matching supply, it will drive up 
their wholesale electricity costs. It is also problematic for the data centers themselves, 
which frequently are tied to corporations that have carbon reduction goals which are 
incompatible with increased emissions from existing fossil power plants. Conversely, 
new supply (especially cheap and clean supply) arriving quickly enough to offset data 
center consumption without requiring a large amount of new grid infrastructure 
creates potential for “beneficial electrification53” where more power over the same wires 
reduces other consumers’ costs54. 
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Further consequences: Challenges and barriers specific to data centers 

Connecting large new data center loads through the lens of three resource buckets 
faces three broad challenges required by all such loads. But these resource buckets also 
interact with the six more specific data center demand characteristics outlined in the 
preceding section. 

Connection challenges specific to data centers 

Because the source of many connection issues—or at least more expensive upgrades—
come down to a limited set of hours and circumstances, flexibility is often cited as a 
master key for easing or speeding up connection. But flexibility is not always as simple 
to implement as first imagined, and other connection challenges specific to data 
centers are not necessarily circumvented with a touch of flexibility.  

• Agency: Especially for co-location data centers, the operator is stuck between 
wanting to be more flexible to satisfy grid constraints and the imperative to be 
as generic as possible in contracts with tenants to accommodate as broad a 
class of customers as possible. Typical quality of service and service-level 
agreements also act as a barrier for to tapping flexibility.55 Intervenors in public 
utility cases also question whether policies for ensuring new data centers 
cover all their incremental costs are effective56. 

• Clustering: Clustering leads to many data centers on the same part of the grid, 
necessitating more upstream transmission upgrades, as in the Virginia case 
mentioned cited by NRDC, mentioned above. 

• Consumption profile: Big swings in power demand and power quality 
impacts on other consumers make data centers trickier for utilities and 
transmission providers to study and interconnect than simple 24/7 constant 
loads. Standard protection schemes and the collective behavior of 60 data 
centers recently caused a large reliability problem in Virginia in July 2024 
when these data centers all dropped off the grid at once and caused a sudden 
surge in excess electricity that strained grid resources.57 

• Flexibility: Some data centers are not flexible at all; others could be flexible but 
not in a manner consistent or predictable enough to satisfy the engineers 
running interconnection studies. These engineers are only likely to be satisfied 
after adding sophisticated energy management systems and large batteries, 
along with the promise of judicious backup power.  

• Backup: As mentioned, backup power could be leveraged to facilitate 
connection or provide so-called “bridge power”58 for data centers that cannot 
wait for interconnection. Unfortunately, backup power (used either for 
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flexibility or bridge power) tends to be dirty, leading to siting and local 
community environmental concerns.5960 

• Modularity: With a modular or phased build-out, a data center may ask up 
front for a large enough connection to accommodate all future phases, 
leading to stranded asset risk if all phases do not materialize. 

Grid services challenges specific to data centers 

Just as for solving connection issues, flexibility can help tamper the impact of new data 
centers on system-wide needs like peak capacity issues. A large overlap exists between 
local grid and larger grid issues with peak planning. However, as described in the prior 
section, flexibility is not always easy to implement or deploy in a manner which solves 
all challenges. Furthermore, the specific features of data centers tend to create 
additional challenges beyond help from simple load flexibility measures. 

• Agency: Utilities often see new fossil resources like gas peakers as the easiest 
way to resolve new peak demand issues from data centers.61 Because gas 
turbines are increasingly expensive, this may not be a good deal for other 
utility customers and may also entrench future emissions, working against 
many data center providers’ and host states’ clean power goals. Because 
eventual data center owner/operators tend to build where developers have 
prepared the ground, the fact that these developers may perceive emissions 
goals as secondary to “speed-to-power,” and that utilities choose their own 
procurement path creates an agency mismatch. 

• Clustering: The clustering of data centers tends to amplify their effects on the 
regional grid, with sharper surges in demand for grid services that cannot be 
accommodated fast enough through new resources builds.  

• Consumption profile: While data centers don’t run all the time, they plan their 
infrastructure for peak computing demand. This creates a knock-on effect for 
the bulk power system, which plans for peak power demand. 

• Flexibility: Flexibility is not always a simple feature to implement or deploy. 
• Backup: On-site backup power is a poor substitute for system resources 

because of expense as well as siting and local environmental concerns. 
• Modularity: While the broader grid is in a good position to adjust to a phased 

build out of data center demand, this requires either coordination with the 
local utility or strong forward signals in the market to avoid disruptive demand 
shocks for grid services.  

Bulk electricity challenges specific to data centers 

Certain subcategories here (consumption profile, flexibility, modularity) concern time 
domains that do not apply when considering total annual consumption. 
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• Agency: As with grid connection and services, intermediate entities between 
electricity provisioners and data center owner/operators with emissions goals 
may not consider the environmental impacts of reliance on using spare 
capacity from existing marginal resources. 

• Clustering: Clustering means more annual electricity drawn from the same 
grid. This creates a greater need for new supply, amplifying the problems of 
price and emissions increases. 

• Consumption profile: A variable but not necessarily predictable profile for 
large data center loads could create new challenges for grid operators, even at 
off-peak times. 

• Flexibility: Data center demand flexibility could potentially alleviate emission 
concerns by targeting off-peak consumption more towards time periods with 
lower marginal emissions. This requires an extra layer of control on top of 
whatever that data center might have already committed to ease grid 
connection and mitigate impacts on grid operational resources. 

• Backup: Supplying too much of the actual annual electricity use from backup 
power creates problematic environmental impacts. 
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TAKEAWAYS FOR POLICYMAKERS AND 
OTHER STAKEHOLDERS 
Figure 7 Three key takeaways 

 

Many organizations (Clean Air Task Force/Brattle,62 GridLab,63 NRDC,64 the Bipartisan 
Policy Center,65 and the Regulatory Assistance Project66) have provided detailed and 
useful guides for coping with the challenges of meeting new data center loads.  

This section distills the key lessons from the features and challenges discussed above. 

Interconnection is the key point of leverage to influence when and how data 
centers join the grid 

Accommodating large, dense new loads affects every grid participant, and the 
challenges show up at multiple scales. Geographically, they range from the substation 
where the data center connects to the entire interconnected system. In time, they span 
from sub-second transients to hours of local and bulk stress to the accumulation of 
annual demand. 
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When issues are tied directly to a data center’s load or its immediate connection, cost-
causation principles are easier to apply. But at larger scales, like meeting new annual 
demand or rising peaks across a region, the problem is less about the nature of data 
centers than the pace and size of their growth. At that point, they can reasonably argue 
for being treated like any other customer buying power “at the pump,” without special 
obligations. 

This tension is what policymakers need to keep in mind. Interconnection is the 
moment of maximum leverage: not to extract unreasonable concessions, but to ensure 
new entrants cover the infrastructure costs they trigger, and to nudge them toward 
implementing solutions like flexible demand or local storage that relieve local 
bottlenecks and support the broader grid. Likewise, developers and customers should 
lean toward local fixes that speed access to the grid, improve power quality, and ease 
broader impacts—reducing the likelihood of being saddled with extraordinary 
requirements later. 

Using other demand-side resources 

In one of our earlier reports on meeting the load growth challenge,67 we pointed out 
the importance of using demand-side resources to meet this challenge most 
efficiently. Often the discussion of demand-side solutions focuses on direct measures 
at a data center, especially in the wake of the efficiencies revealed in the DeepSeek 
announcement.68  However, data centers can meet their resource needs with other 
demand-side resources elsewhere on the grid. Recently, Voltus, an aggregator of 
distributed energy resources (DERs), announced a deal with Cloverleaf Infrastructure—
a data center developer—to meet new capacity needs from data centers with market-
accredited capacity from DERs.69 This kind of transaction compensates other existing 
customers and thus helps accommodate the rapid rise of data center loads fairly, 
speedily, and equitably. Since connecting to the grid can involve mixing and matching 
resources to relieve bottlenecks, once a data center has invested in the flexibility and 
extra equipment needed to resolve local connection issues, there is no reason why 
more upstream connection issues, grid services bottlenecks, and the need for a large 
amount of annual electricity delivery cannot be resolved with demand-side solutions 
from other grid users.  

A recent Rewiring America report proposes many of the resources to meet data center 
load growth could come from sponsoring household upgrades.70 The report finds that 
if hyperscalers paid 50 percent of the up-front cost of installing heat pumps in the tens 
of millions of U.S. households that currently use inefficient electric heating, cooling, and 
water heating, they could free up a total 30 GW of capacity on the grid. In addition, if 
hyperscalers paid 30 percent of the up-front cost of rooftop solar and storage in every 
single-family household in the U.S., they could add 109 GW of capacity on the grid. The 
cost of these upgrades would be comparable to the report’s estimate of $315/kW-year 
to build and operate a new gas power plant. 
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Storage and flexibility relieve data center challenges; they can also ease 
interconnection of new variable renewables 

On-site prime generation solutions built around renewables and flexibility (modulating 
demand and using batteries) may provide cheaper, cleaner, and faster means for 
meeting new and existing data center demand. Because batteries are increasingly 
essential for buffering, backup, and power quality, they also provide a built-in solution 
for integrating variable renewables—offering a two-for-one advantage.  

Furthermore, these renewable-plus-battery solutions can take advantage of existing 
surplus interconnection71 to more quickly connect data centers to the grid in “power 
couples.”72 

By exploring the nuanced solutions, policymakers can avoid overcommitting to 
outdated firm resources and instead adopt strategies that embrace modularity, 
flexibility, and clean energy. Doing so will support both the digital economy’s explosive 
growth and the clean energy transition. 
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A. Introduction 
1. Title: Emergency Operations 

2. Number: EOP-011-4 

3. Purpose: To address the effects of operating Emergencies by ensuring each 
Transmission Operator and Balancing Authority has developed plan(s) to mitigate 
operating Emergencies and that those plans are implemented and coordinated 
within the Reliability Coordinator Area as specified within the requirements. 

4. Applicability: 

4.1. Functional Entities: 

4.1.1 Balancing Authority 

4.1.2 Reliability Coordinator 

4.1.3 Transmission Operator 

4.1.4 Distribution Provider identified in the Transmission Operator’s Operating 
Plan(s) to mitigate operating Emergencies in its Transmission Operator Area 

4.1.5 UFLS-Only Distribution Provider identified in the Transmission 
Operator’s Operating Plan(s) to mitigate operating Emergencies in its 
Transmission Operator Area 

4.1.6 Transmission Owner identified in the Transmission Operator’s Operating 
Plan(s) to mitigate operating Emergencies in its Transmission Operator Area 

5. Effective Date: See Implementation Plan for Project 2021-07. As provided therein, each 
Distribution Provider, UFLS-Only Distribution Provider, and Transmission Owner that 
receives notification from the Transmission Operator that it is required to assist in the 
mitigation of operating Emergencies in the Transmission Operator Area under 
Requirement R7 shall become compliant with Requirement R8 within 30 calendar months 
of the notification. 
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B. Requirements and Measures 
R1. Each Transmission Operator shall develop, maintain, and implement one or more 

Reliability Coordinator-reviewed Operating Plan(s) to mitigate operating Emergencies 
in its Transmission Operator Area. The Operating Plan(s) shall include the following, as 
applicable: [Violation Risk Factor: High] [Time Horizon: Real-Time Operations, 
Operations Planning, Long-term Planning] 

1.1. Roles and responsibilities for activating the Operating Plan(s); 

1.2. Processes to prepare for and mitigate Emergencies including: 

1.2.1. Notification to its Reliability Coordinator, to include current and 
projected conditions, when experiencing an operating Emergency; 

1.2.2. Cancellation or recall of Transmission and generation outages; 

1.2.3. Transmission system reconfiguration; 

1.2.4. Redispatch of generation request; 

1.2.5. Operator-controlled manual Load shed, undervoltage load shed (UVLS), 
or underfrequency load shed (UFLS) during an Emergency that accounts 
for each of the following: 

1.2.5.1. Provisions for manual Load shedding capable of being 
implemented in a timeframe adequate for mitigating the 
Emergency; 

1.2.5.2. Provisions to minimize the overlap of circuits that are 
designated for manual Load shed, UVLS, or UFLS and circuits 
that serve designated critical loads which are essential to the 
reliability of the BES; 

1.2.5.3. Provisions to minimize the overlap of circuits that are 
designated for manual Load shed and circuits that are utilized 
for UFLS or UVLS; 

1.2.5.4. Provisions for limiting the utilization of UFLS or UVLS circuits 
for manual Load shed to situations where warranted by 
system conditions; 

1.2.5.5. Provisions for the identification and prioritization of 
designated critical natural gas infrastructure loads which are 
essential to the reliability of the BES as defined by the 
Applicable Entity; and 

1.2.6. Provisions to determine reliability impacts of: 

1.2.6.1. Cold weather conditions; and 

1.2.6.2. Extreme weather conditions. 

M1. Each Transmission Operator will have a dated Operating Plan(s) developed in 
accordance with Requirement R1 and reviewed by its Reliability Coordinator; 
evidence such as a review or revision history to indicate that the Operating Plan(s) has 
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been maintained; and will have as evidence, such as operator logs or other operating 
documentation, voice recordings or other communication documentation to show 
that its Operating Plan(s) was implemented for times when an Emergency has 
occurred, in accordance with Requirement R1. 

R2. Each Balancing Authority shall develop, maintain, and implement one or more 
Reliability Coordinator-reviewed Operating Plan(s) to mitigate Capacity Emergencies 
and Energy Emergencies within its Balancing Authority Area. The Operating Plan(s) 
shall include the following, as applicable: [Violation Risk Factor: High] [Time Horizon: 
Real-Time Operations, Operations Planning, Long-term Planning] 

2.1. Roles and responsibilities for activating the Operating Plan(s); 

2.2. Processes to prepare for and mitigate Emergencies including: 

2.2.1. Notification to its Reliability Coordinator to include current and projected 
conditions when experiencing a Capacity Emergency or Energy Emergency; 

2.2.2. Requesting an Energy Emergency Alert, per Attachment 1; 

2.2.3. Managing generating resources in its Balancing Authority Area to 
address: 

2.2.3.1. Capability and availability; 

2.2.3.2. Fuel supply and inventory concerns; 

2.2.3.3. Fuel switching capabilities; and 

2.2.3.4. Environmental constraints. 

2.2.4. Public appeals for voluntary Load reductions; 

2.2.5. Requests to government agencies to implement their programs to 
achieve necessary energy reductions; 

2.2.6. Reduction of internal utility energy use; 

2.2.7. Use of Interruptible Load, curtailable Load, and demand response; 

2.2.8. Provisions for excluding critical natural gas infrastructure loads which are 
essential to the reliability of the BES, as defined by the Applicable Entity, as 
Interruptible Load, curtailable Load, and demand response during extreme 
cold weather periods within each Balancing Authority Area; 

2.2.9. Provisions for Transmission Operators to implement operator-controlled 
manual Load shedding, undervoltage Load shedding, or underfrequency 
Load shedding in accordance with Requirement R1 Part 1.2.5; and 

2.2.10. Provisions to determine reliability impacts of: 

2.2.10.1. Cold weather conditions; and 

2.2.10.2. Extreme weather conditions. 

M2. Each Balancing Authority will have a dated Operating Plan(s) developed in 
accordance with Requirement R2 and reviewed by its Reliability Coordinator; 
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evidence such as a review or revision history to indicate that the Operating Plan(s) 
has been maintained; and will have as evidence, such as operator logs or other 
operating documentation, voice recordings, or other communication 
documentation to show that its Operating Plan(s) was implemented for times when 
an Emergency has occurred, in accordance with Requirement R2. 

R3. The Reliability Coordinator shall review the Operating Plan(s) to mitigate operating 
Emergencies submitted by a Transmission Operator or a Balancing Authority 
regarding any reliability risks that are identified between Operating Plans. [Violation 
Risk Factor: High] [Time Horizon: Operations Planning] 

3.1. Within 30 calendar days of receipt, the Reliability Coordinator shall: 

3.1.1. Review each submitted Operating Plan(s) on the basis of compatibility and 
inter-dependency with other Balancing Authorities’ and Transmission Operators’ 
Operating Plans; 

3.1.2. Review each submitted Operating Plan(s) for coordination to avoid risk to 
Wide Area reliability; and 

3.1.3. Notify each Balancing Authority and Transmission Operator of the results 
of its review, specifying any time frame for resubmittal of its Operating 
Plan(s) if revisions are identified. 

M3. The Reliability Coordinator will have documentation, such as dated emails or other 
correspondences that it reviewed, Transmission Operator and Balancing Authority 
Operating Plans, within 30 calendar days of submittal in accordance with 
Requirement R3. 

R4. Each Transmission Operator and Balancing Authority shall address any reliability risks 
identified by its Reliability Coordinator pursuant to Requirement R3 and resubmit its 
Operating Plan(s) to its Reliability Coordinator within a time period specified by its 
Reliability Coordinator. [Violation Risk Factor: High] [Time Horizon: Operation 
Planning] 

M4. The Transmission Operator and Balancing Authority will have documentation, such as 
dated emails or other correspondence, with an Operating Plan(s) version history 
showing that it responded and updated the Operating Plan(s) within the timeframe 
identified by its Reliability Coordinator in accordance with Requirement R4. 

R5. Each Reliability Coordinator that receives an Emergency notification from a 
Transmission Operator or Balancing Authority within its Reliability Coordinator Area 
shall notify, within 30 minutes from the time of receiving notification, other Balancing 
Authorities and Transmission Operators in its Reliability Coordinator Area, and 
neighboring Reliability Coordinators. [Violation Risk Factor: High] [Time Horizon: Real- 
Time Operations] 

M5. Each Reliability Coordinator that receives an Emergency notification from a Balancing 
Authority or Transmission Operator within its Reliability Coordinator Area will have, 
and provide upon request, evidence that could include, but is not limited to, operator 
logs, voice recordings or transcripts of voice recordings, electronic communications, 
or equivalent evidence that will be used to determine if the Reliability Coordinator 
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communicated, in accordance with Requirement R5, with other Balancing Authorities 
and Transmission Operators in its Reliability Coordinator Area, and neighboring 
Reliability Coordinators. 

R6. Each Reliability Coordinator that has a Balancing Authority experiencing a potential or 
actual Energy Emergency within its Reliability Coordinator Area shall declare an 
Energy Emergency Alert, as detailed in Attachment 1. [Violation Risk Factor: High] 
[Time Horizon: Real-Time Operations] 

M6. Each Reliability Coordinator, with a Balancing Authority experiencing a potential or 
actual Energy Emergency within its Reliability Coordinator Area, will have, and 
provide upon request, evidence that could include, but is not limited to, operator 
logs, voice recordings or transcripts of voice recordings, electronic communications, 
or equivalent evidence that it declared an Energy Emergency Alert, as detailed in 
Attachment 1, in accordance with Requirement R6. 

R7. Each Transmission Operator shall annually identify and notify Distribution Providers, 
UFLS-Only Distribution Providers and Transmission Owners that are required to 
assist with the mitigation of operating Emergencies in its Transmission Operator 
Area through operator-controlled manual Load shedding, undervoltage Load 
shedding, or underfrequency Load shedding. [Violation Risk Factor: Lower] [Time 
Horizon: Operations Planning, Long-term Planning] 

M7. Each Transmission Operator will have documentation, such as dated emails or other 
correspondences that it identified and notified Distribution Providers, UFLS-Only 
Distribution Providers and Transmission Owners annually in accordance with 
Requirement R7. 

R8. Each Distribution Provider, UFLS-Only Distribution Provider, and Transmission Owner 
notified by a Transmission Operator per R7 to assist with the mitigation of operating 
Emergencies in its Transmission Operator Area shall develop, maintain, and 
implement a Load shedding plan. The Load shedding plan shall include the following, 
as applicable: [Violation Risk Factor: High] [Time Horizon: Real-Time Operations, 
Operations Planning, Long-term Planning] 

8.1. Operator-controlled manual Load shedding, undervoltage Load shedding, or 
underfrequency Load shedding during an Emergency that accounts for each of the 
following: 

8.1.1. Provisions for manual Load shedding capable of being implemented in a 
timeframe adequate for mitigating the Emergency; 

8.1.2. Provisions to minimize the overlap of circuits that are designated for 
manual, undervoltage, or underfrequency Load shed and circuits that 
serve designated critical loads which are essential to the reliability of the 
BES; 

8.1.3. Provisions to minimize the overlap of circuits that are designated for 
manual Load shed and circuits that are utilized for UFLS or UVLS; 

8.1.4. Provisions for limiting the utilization of UFLS or UVLS circuits for manual 
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Load shed to situations where warranted by system conditions; and 

8.1.5. Provisions for the identification and prioritization of designated critical 
natural gas infrastructure loads which are essential to the reliability of 
the BES as defined by the Applicable Entity. 

8.2. Provisions to provide the Load shedding plan to the Transmission Operator for 
review. 

M8. Each Distribution Provider, UFLS-Only Distribution Provider, and Transmission Owner 
notified by a Transmission Operator per R7 to assist with the mitigation of operating 
Emergencies in its Transmission Operator Area will have a dated Load shedding 
plan(s) developed in accordance with Requirement R8 and evidence that the Load 
shedding plan(s) was provided to its Transmission Operator; evidence such as a 
review or revision history to indicate that the Load shedding plan(s) has been 
maintained; and will have as evidence, such as operator logs or other operating 
documentation, voice recordings or other communication documentation to show 
that its Load shedding plan(s) was implemented for times when an Emergency has 
occurred, in accordance with Requirement R8. 
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C. Compliance 
1. Compliance Monitoring Process 

1.1. Compliance Enforcement Authority: “Compliance Enforcement Authority” (CEA) means 
NERC or the Regional Entity, or any entity as otherwise designated by an Applicable 
Governmental Authority, in their respective roles of monitoring and/or enforcing compliance 
with the mandatory and enforceable Reliability Standards in their respective jurisdictions. 

1.2. Evidence Retention: The following evidence retention period(s) identify the period of 
time an entity is required to retain specific evidence to demonstrate compliance. For 
instances where the evidence retention period specified below is shorter than the time 
since the last audit, the CEA may ask an entity to provide other evidence to show that it 
was compliant for the full-time period since the last audit. 

 
The applicable entity shall keep data or evidence to show compliance as identified 
below unless directed by its CEA to retain specific evidence for a longer period of time as 
part of an investigation. 

• The Transmission Operator shall retain the current Operating Plan(s), evidence of 
review or revision history plus each version issued since the last audit and 
evidence of compliance since the last audit for Requirements R1 and R4. 

• The Balancing Authority shall retain the current Operating Plan(s), evidence of 
review or revision history plus each version issued since the last audit and 
evidence of compliance since the last audit for Requirements R2 and R4. 

• The Reliability Coordinator shall maintain evidence of compliance since the last 
audit for Requirements R3, R5, and R6. 

• The Transmission Operator shall maintain evidence of compliance since the last 
audit for Requirement R7. 

• The Distribution Provider, UFLS-Only Distribution Provider, and Transmission 
Owner shall retain the current Load shedding plan, evidence of review or revision 
history plus each version issued since the last audit and evidence of compliance 
since the last audit for Requirements R8. 

1.3. Compliance Monitoring and Enforcement Program: As defined in the NERC Rules of 
Procedure, “Compliance Monitoring and Enforcement Program” refers to the 
identification of the processes that will be used to evaluate data or information for the 
purpose of assessing performance or outcomes with the associated Reliability Standard. 
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Attachment 1-EOP-011-4 
Energy Emergency Alerts 

 
Introduction 
This Attachment provides the process and descriptions of the levels used by the Reliability 
Coordinator in which it communicates the condition of a Balancing Authority which is 
experiencing an Energy Emergency. 

A. General Responsibilities 

1. Initiation by Reliability Coordinator. An Energy Emergency Alert (EEA) may be 
initiated only by a Reliability Coordinator at 1) the Reliability Coordinator’s own 
request, or 2) upon the request of an energy deficient Balancing Authority. 

2. Notification. A Reliability Coordinator who declares an EEA shall notify all Balancing 
Authorities and Transmission Operators in its Reliability Coordinator Area. The 
Reliability Coordinator shall also notify all neighboring Reliability Coordinators. 

B. EEA Levels 
Introduction 
To ensure that all Reliability Coordinators clearly understand potential and actual Energy 
Emergencies in the Interconnection, NERC has established three levels of EEAs. The 
Reliability Coordinators will use these terms when communicating Energy Emergencies to 
each other. An EEA is an Emergency procedure, not a daily operating practice, and is not 
intended as an alternative to compliance with NERC Reliability Standards. 

The Reliability Coordinator may declare whatever alert level is necessary, and need not 
proceed through the alerts sequentially. 

1. EEA 1 — All available generation resources in use. Circumstances: 

• The Balancing Authority is experiencing conditions where all available 
generation resources are committed to meet firm Load, firm transactions, and 
reserve commitments, and is concerned about sustaining its required 
Contingency Reserves. 

• Non-firm wholesale energy sales (other than those that are recallable to meet 
reserve requirements) have been curtailed. 

2. EEA 2 — Load management procedures in effect. Circumstances: 

• The Balancing Authority is no longer able to provide its expected energy 
requirements and is an energy deficient Balancing Authority. 

• An energy deficient Balancing Authority has implemented its Operating 
Plan(s) to mitigate Emergencies. 
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• An energy deficient Balancing Authority is still able to maintain minimum 
Contingency Reserve requirements. 

During EEA 2, Reliability Coordinators and energy deficient Balancing Authorities have the 
following responsibilities: 

2.1 Notifying other Balancing Authorities and market participants. The energy deficient 
Balancing Authority shall communicate its needs to other Balancing Authorities and 
market participants. Upon request from the energy deficient Balancing Authority, 
the respective Reliability Coordinator shall post the declaration of the alert level, 
along with the name of the energy deficient Balancing Authority on the RCIS website. 

2.2 Declaration period. The energy deficient Balancing Authority shall update its 
Reliability Coordinator of the situation at a minimum of every hour until the EEA 2 is 
terminated. The Reliability Coordinator shall update the energy deficiency 
information posted on the RCIS website as changes occur and pass this information 
on to the neighboring Reliability Coordinators, Balancing Authorities and 
Transmission Operators. 

2.3 Sharing information on resource availability. Other Reliability Coordinators of 
Balancing Authorities with available resources shall coordinate, as appropriate, with 
the Reliability Coordinator that has an energy deficient Balancing Authority. 

2.4 Evaluating and mitigating Transmission limitations. The Reliability Coordinator shall 
review Transmission outages and work with the Transmission Operator(s) to see if 
it’s possible to return to service any Transmission Elements that may relieve the 
loading on System Operating Limits (SOLs) or Interconnection Reliability Operating 
Limits (IROLs). 

2.5 Requesting Balancing Authority actions. Before requesting an EEA 3, the energy 
deficient Balancing Authority must make use of all available resources; this includes, 
but is not limited to: 

2.5.1 All available generation units are on line. All generation capable of 
being on line in the time frame of the Emergency is on line. 

2.5.2 Demand-Side Management. Activate Demand-Side Management within 
provisions of any applicable agreements. 

3. EEA 3 —Firm Load interruption is imminent or in progress. Circumstances: 

• The energy deficient Balancing Authority is unable to meet minimum 
Contingency Reserve requirements. 

During EEA 3, Reliability Coordinators and Balancing Authorities have the following 
responsibilities: 

3.1 Continue actions from EEA 2. The Reliability Coordinators and the energy deficient 
Balancing Authority shall continue to take all actions initiated during EEA 2. 
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3.2 Declaration Period. The energy deficient Balancing Authority shall update its 
Reliability Coordinator of the situation at a minimum of every hour until the EEA 3 is 
terminated. The Reliability Coordinator shall update the energy deficiency 
information posted on the RCIS website as changes occur and pass this information 
on to the neighboring Reliability Coordinators, Balancing Authorities, and 
Transmission Operators. 

3.3 Reevaluating and revising SOLs and IROLs. The Reliability Coordinator shall evaluate 
the risks of revising SOLs and IROLs for the possibility of delivery of energy to the 
energy deficient Balancing Authority. Reevaluation of SOLs and IROLs shall be 
coordinated with other Reliability Coordinators and only with the agreement of the 
Transmission Operator whose Transmission Owner (TO) equipment would be 
affected. SOLs and IROLs shall only be revised as long as an EEA 3 condition exists, or 
as allowed by the Transmission Owner whose equipment is at risk. The following are 
minimum requirements that must be met before SOLs or IROLs are revised: 

3.3.1 Energy deficient Balancing Authority obligations. The energy deficient 
Balancing Authority, upon notification from its Reliability Coordinator of 
the situation, will immediately take whatever actions are necessary to 
mitigate any undue risk to the Interconnection. These actions may 
include Load shedding. 

3.4 Returning to pre-Emergency conditions. Whenever energy is made available to an 
energy deficient Balancing Authority such that the Systems can be returned to its 
pre- Emergency SOLs or IROLs condition, the energy deficient Balancing Authority 
shall request the Reliability Coordinator to downgrade the alert level. 

3.4.1 Notification of other parties. Upon notification from the energy 
deficient Balancing Authority that an alert has been downgraded, the 
Reliability Coordinator shall notify the neighboring Reliability 
Coordinators (via the RCIS), Balancing Authorities, and Transmission 
Operators that its Systems can be returned to its normal limits. 

Alert 0 - Termination. When the energy deficient Balancing Authority is 
able to meet its Load and Operating Reserve requirements, it shall 
request its Reliability Coordinator to terminate the EEA. 

3.4.2 Notification. The Reliability Coordinator shall notify all other Reliability 
Coordinators via the RCIS of the termination. The Reliability Coordinator 
shall also notify the neighboring Balancing Authorities and Transmission 
Operators. 
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Department of Energy 
Washington, DC 20585 

 

Order No. 202-25-10 

Pursuant to the authority vested in the Secretary of Energy by section 202(c) of the Federal 
Power Act (FPA),1 and section 301(b) of the Department of Energy Organization Act,2 and for the 
reasons set forth below, I hereby determine that an emergency exists in the PJM Interconnection, 
L.L.C. (PJM) region due to a shortage of electric energy, a shortage of facilities for the generation 
of electric energy, and other causes.  Issuance of this Order will meet the emergency and serve the 
public interest. 

Order Nos. 202-25-4 and 202-25-8 

The Eddystone Generating Station is a power plant owned by Constellation Energy 
Corporation (Constellation Energy) and located in Eddystone, PA.  Units 3 and 4 (Eddystone 
Units), each with 380 MW of generation capacity, are subcritical steam boiler-turbine generator 
units that can run on either natural gas or oil, depending on market conditions.  The Eddystone 
Units were initially scheduled for retirement on May 31, 2025. 

Order No. 202-25-4, issued pursuant to FPA section 202(c), required that the Eddystone 
Units remain in operation for 90 days, until August 28, 2025.  Subsequently, Order No. 202-25-8, 
issued pursuant to FPA section 202(c), required the Eddystone Units remain in operation for 90 
days, until November 26, 2025.  Those orders were based on my determination that emergency 
conditions existed in the PJM region.  I explained that there was a potential shortage of electric 
energy and a shortage of facilities for generation of electric energy.  I stated that the potential loss 
of power to homes and local businesses presents a risk to public health and safety.  I determined 
that the operational availability and economic dispatch of the Eddystone Units was necessary to 
best meet the emergency and serve the public interest.  My determination was based on a number 
of different facts. 

First, in congressional testimony, PJM’s president and CEO recently stated that its system 
faces a “growing resource adequacy concern” due to load growth, the retirement of dispatchable 
resources, and other factors. 3   Through 2030, PJM anticipates reliability risk from increasing 
electricity demand, generator retirement outpacing new resource construction, and characteristics 

 
1 16 U.S.C. § 824a(c). 
2 42 U.S.C. § 7151(b). 
3 Keeping the Lights On: Examining the State of Regional Reliability, Before the H. Comm. on 
Energy and Com., S. Comm. on Energy, 119th Cong. (Mar. 25, 2025) (testimony of Mr. Manu 
Asthana, President and CEO of PJM) (Asthana Test.) at 4-5, available at 
https://www.congress.gov/119/meeting/house/118040/witnesses/HHRG-119-IF03-Wstate-
AsthanaM-20250325.pdf. 
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of resources in PJM’s interconnection queue. 4   Upcoming retirements, including the planned 
retirement of the Eddystone Units, would exacerbate these resource adequacy issues. 

Second, PJM indicated that resource constraints could exist within its service territory 
under peak load conditions, stating that “available generation capacity may fall short of required 
reserves in an extreme planning scenario.”5  In its February 2023 assessment “Energy Transition 
in PJM: Resource Retirements, Replacements & Risks (Four Rs Report),” PJM highlighted 
increasing reliability risks in the coming years due to the “potential timing mismatch between 
resource retirements, load growth and the pace of new generation entry” under “low new entry” 
scenarios for renewable generation.6 

Third, in December 2024, PJM filed revisions with the Federal Energy Regulatory 
Commission (FERC) to Part VII of its Open Access Transmission Tariff, known as the Reliability 
Resource Initiative (RRI), to address near-term resource adequacy concerns.  In a February 2025 
order, FERC accepted the revisions and found “the possibility of a resource adequacy shortfall 
driven by significant load growth, premature retirements, and delayed new entry.”7 

Continuing Emergency Conditions  

The emergency conditions that led to the issuance of Order No. 202-25-4 and Order No. 
202-25-8 continue, both in the near and long term. 8   The production of electricity from the 
Eddystone Units will continue to be critical to maintaining reliability in PJM over the coming 
winter months.  According to U.S. Environmental Protection Agency data, the Eddystone Units 

 
4  Id.; see also PJM Interconnection, L.L.C., 190 FERC ¶ 61,084, at P 15 (2025) (PJM 
Interconnection) (PJM states that, in 2023, “it found that generator retirements, load growth, the 
pace of new entry, and the operating characteristics of the intermittent and limited duration 
resources that make up a large part of PJM's interconnection queue pose increasing reliability risks 
through 2030.”). 
5 PJM Summer Outlook 2025: Adequate Resources Available for Summer Amid Growing Risk, 
PJM. (May 9, 2025), https://insidelines.pjm.com/pjm-summer-outlook-2025-adequate-resources-
available-for-summer-amid-growing-risk/. 
6 Energy Transition in PJM: Resource Retirements, Replacements & Risks, PJM (Four Rs 
Report) at 1, (Feb. 24, 2023), https://www.pjm.com/-/media/DotCom/library/reports-
notices/special-reports/2023/energy-transition-in-pjmresource-retirements-replacements-and-
risks.ashx. 
7 PJM Interconnection, 190 FERC ¶ 61,084 at P 14. 
8  Further, it likely would be difficult for the oil-fired units to resume operations once retired.  
Specifically, practical issues, such as employment, contracts, and permits, may greatly increase 
the timeline for resumption of operations during the period they are needed.  Further, if 
Constellation Energy were to begin disassembling the units or other related facilities, the 
associated challenges would be greatly exacerbated.  Thus, continued operation is required in such 
cases so long as the Secretary determines that an emergency exists. 
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generated 26,434 MWh between June 2025 and September 2025, 9  providing vital generation 
capacity to the region.  Over the course of the summer, PJM issued Hot Weather Alerts and/or 
Maximum Generation Alerts (EEA 1) to manage grid reliability covering a total of 20 days, 
including days in June, July, and August.10 

PJM’s resource adequacy concerns are well documented.  In January 2025, PJM reached a 
new record peak for winter demand, exceeding the previous winter peak set in 2015 11 and in PJM’s 
2025 Long-Term Load Forecast, PJM noted that “20-year annualized growth rate in the 2025 
Long-Term Load Forecast for the winter peak is up to 2.4%.” 12   Further, PJM’s risk profile 
continues to shift from the summer season to the winter season.  For example, in a March 2025 
presentation, PJM estimated that 87.8% of the expected unserved energy for the 2025/2026 
delivery year falls in the winter season. 13 

The evidence also indicates that there is a potential longer term resource adequacy 
emergency in the PJM region. 

In a news release expressing support for Order No. 202-25-4, PJM explained that it has 
“repeatedly documented and voiced its concerns over the growing risk of a supply and demand 
imbalance driven by the confluence of generator retirements and demand growth.  Such an 
imbalance could have serious ramifications for reliability and affordability for consumers.” 14 

 
9 See Custom Data Download, EPA CAMPD (Clean Air Markets Program Data), 
https://campd.epa.gov/data/custom-data-download (search criteria Emissions >> Monthly  >> 
Unit (default) >>Apply >>“2025” and “June, July, August, September.” The data can then be 
filtered to only include the Eddystone Generating Station. 
10 See PJM Emergency Procedures Postings for the period between June 1 and August 31, 
Emergency Procedures, https://emergencyprocedures.pjm.com/ep/pages/dashboard.jsf (search 
range set to: effective from 06/01/2025 until 08/31/2025). 
11 Jan. 22 Update: Extreme Cold Produces PJM Record for Winter Electricity Demand, PJM (Jan. 
22, 2025), https://insidelines.pjm.com/jan-22-update-extreme-cold-produces-pjm-record-for-
winter-electricity-demand/. 
12  2025 Long-Term Load Forecast Report Predicts Significant Increase in Electricity Demand, 
PJM Interconnection, L.L.C. (Jan. 30, 2025), https://insidelines.pjm.com/2025-long-term-load-
forecast-report-predicts-significant-increase-in-electricity-demand/. 
13  2026/27 BRA IRM, FPR, and ELCC Class Ratings: Shift Towards More Winter Risk, PJM 
Resource Adequacy Planning Special Planning Committee, at 8 (Mar. 13, 2025), 
https://www.pjm.com/-/media/DotCom/committees-groups/committees/pc/2025/20250313-
special/2026-2027-irm-fpr-elcc-and-winter-risk.pdf.  
14 PJM Statement on the U.S. Dept. of Energy 202(c) Order of May 30, PJM Interconnection, 
L.L.C. (May 31, 2025), https://insidelines.pjm.com/pjm-statement-on-the-u-s-department-of-
energy-202c-order-of-may-30/.  Further, PJM concluded, “In light of these concerns, PJM 
supports the U.S. Department of Energy’s Order, issued May 30, pursuant to Section 202(c) of 
the Federal Power Act, to defer the retirements of certain generators operating in PJM’s 
footprint . . . .”  Id. 
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PJM has indeed voiced these concerns for years.  In its February 2023 Four Rs Report, PJM 
cautioned that 40 GW of thermal generation are at risk of retirement by 2030. 15  PJM also noted 
that, while there were then 290 GW of renewable generation capacity in the PJM interconnection 
queue, historically, the rate of completion for renewable projects is approximately five percent. 16  
PJM determined that the pace of new capacity additions “would be insufficient to keep up with 
expected retirements and demand growth by 2030.” 17  PJM estimated that, depending on the pace 
of new capacity additions, reserve margin erosion would occur between 2026 and 2028. 

More recently, in its December 2024 RRI filing with FERC, PJM stated that “[c]oncerns 
about resource adequacy . . . have only increased since the Four Rs Report . . . .” 18  PJM warned 
that its “resource adequacy concerns are increasing at an extraordinary pace.” 19  PJM went on to 
explain, its “resource adequacy concerns are driven in large part by significant load growth caused 
by, among other things, large data centers” and that its preliminary analysis shows “substantial 
increases [in load additions] since the 2024 forecast” for both the summer and winter seasons. 20   
According to PJM, “load growth and generator retirements are significantly outpacing the entry of 
new generation in the PJM Region with this trend expected to continue unabated based on all 
available evidence.” 21  Although the RRI process will help expedite the construction of needed 
new capacity, it is unlikely to result in the addition of any new generation capacity in the next few 
years. 22 

In support of the RRI filing, PJM submitted an affidavit from Donald Bielak, PJM’s 
Director, Interconnection Planning.  Mr. Bielak characterized the increase in forecasted load 
growth throughout PJM as “extraordinary” and “unprecedented,” stating that it “could not have 
been foreseen as recently as a year ago.” 23   Mr. Bielak expressed the opinion that the “rapid” 
retirement of thermal generation resources, “extreme” forecasted load growth, and “delays in new 
generation resources achieving commercial operation,” would adversely affect resource adequacy 
throughout PJM’s electricity grid. 24 

 
15 Four Rs Report at 2. 
16 Id. 
17 Id. at 16, Table 1. 
18 PJM Interconnection, L.L.C., FERC Docket No. ER25-712, Tariff Revisions for Reliability 
Resource Initiative at 10 (Dec. 13, 2024). 
19 Id. 
20 Id. at 10-11.  See also id. at 13 (“the exponential load growth resulting from development of 
new data centers and the intense energy needs of Artificial Intelligence technology overshadows 
any relaxation in the pace of fossil fuel generation retirements . . . .”). 
21 Id. at 14. 
22 See id., Attachment C (Affidavit of Mr. Donald Bielak), at PP 18-19 (explaining that projects 
studied in Transition Cycle #2, which includes RRI projects, “could be constructed and in 
commercial operation by the 2029/30 Delivery Year or sooner.”). 
23 Id. at P 10. 
24 Id. at P 12. 
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On February 11, 2025, FERC accepted PJM’s RRI filing. 25  In its order on rehearing, FERC 
concluded, “PJM identified increasing reliability risks arising in the next few years and significant 
resource adequacy issues anticipated by the 2030/31 delivery year. The record supports that these 
resource adequacy concerns are likely to manifest.” 26 

NERC has raised similar concerns.  According to NERC’s 2024 Long Term Reliability 
Assessment, “PJM could face future resource adequacy challenges, impacting system reliability 
and PJM’s ability to serve load.” 27  NERC assessed the PJM region at an elevated risk starting in 
2026, 28 explaining that “[r]esource additions are not keeping up with generator retirements and 
demand growth.” 29  NERC stated that the loss of-load hour (LOLH) and expected unserved energy 
(EUE) risks are concentrated in the winter months (especially January), in both 2026 and 2028. 30  

Order Nos. 202-25-4 and 202-25-8 were preceded by executive orders on January 20, 2025, 
and April 8, 2025, in which President Donald J. Trump underscored the dire energy challenges 
facing the Nation due to growing resource adequacy concerns.  Specifically, in Executive Order 
14262, “Strengthening the Reliability and Security of the United States Electric Grid,” President 
Trump emphasized that “the United States is experiencing an unprecedented surge in electricity 
demand driven by rapid technological advancements, including the expansion of artificial 
intelligence data centers and increase in domestic manufacturing.” 31  President Trump likewise 
recognized, in Executive Order 14156, “Declaring a National Energy Emergency,” that the “United 
States’ insufficient energy production, transportation, refining, and generation constitutes an 
unusual and extraordinary threat to our Nation’s economy, national security, and foreign policy.” 32 

The Executive Order adds: “Hostile state and non-state foreign actors have targeted our domestic 
energy infrastructure, weaponized our reliance on foreign energy, and abused their ability to cause 
dramatic swings within international commodity markets.” 33 

 
25 PJM Interconnection, 190 FERC ¶ 61,084 at P 263. 
26 PJM Interconnection, L.L.C., 192 FERC ¶ 61,085, at P 25 (2025). 
27 Long-Term Reliability Assessment, North American Electric Reliability Corporation, at 92 (Dec. 
2024), 
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_Long%20Term%
20Reliability%20 Assessment_2024.pdf at 92. 
28 Id. at 4. 
29 Id. at 7. 
30 Id. at 91-92. 
31 Executive Order No. 14262, 90 Fed. Reg. 15521 (Apr. 8, 2025) (Strengthening the Reliability 
and Security of the United States Electric Grid), https://www.whitehouse.gov/presidential-
actions/2025/04/strengthening-thereliabilityand-security-of-the-united-states-electric-grid/. 
32 Executive Order No. 14156, 90 Fed. Reg. 8433 (Jan. 20, 2025) (Declaring a National Energy 
Emergency), https://www.whitehouse.gov/presidential-actions/2025/01/declaring-a-national-
energy-emergency/. 
33 Id. 
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The Department of Energy’s (Department) July 2025 Resource Adequacy Report: 
Evaluating the Reliability and Security of the United States Electric Grid, issued pursuant to the 
President’s directive in Executive Order 14262, details the myriad challenges affecting the Nation’s 
energy outlook.  It concludes, “Absent decisive intervention, the Nation’s power grid will be unable 
to meet projected demand for manufacturing, re-industrialization, and data centers driving artificial 
intelligence (AI) innovation.” 34  The prolific growth of data centers for the development of AI, as 
well as their immense energy needs, presents a new and unexpected source of load growth.  For 
example, PPL Electric Utilities has 11.7 GW of advanced data center requests in Pennsylvania 
through to 2030. 35   As of December 2024, Dominion Energy has 40.2 GW of contracted data 
center capacity, which is an 18.2 GW increase over the amount from July 2024, an approximately 
88% increase. 36   Regarding the PJM region, the Department’s analysis performed this year in 
collaboration with the national labs modeled the effects of approximately 25 GW of load growth 
in PJM, of which 15 GW came from data centers, as well as approximately 17 GW of announced 
coal, gas, and oil generation retirements. 37   Under these assumptions, the model estimated 
approximately 430.3 loss of load hours in an average weather year.  Under worst weather year 
assumptions, the model estimated 1,052 loss of load hours and a max unserved load of 
approximately 21.335 GW. 38 

Grid operators, including PJM, have likewise acknowledged the Nation’s current energy 
crisis.  For instance, during a March 25, 2025, hearing before the United States House of 
Representatives Committee on Energy and Commerce, Manu Asthana, President and CEO, PJM, 
testified that there was a “growing resource adequacy concern . . . impacting a significant part of 
our country.” 39  Mr. Asthana explained that the “rate of electricity demand is anticipated to increase 
significantly in the future due to development of large data centers in the PJM service 
Area . . . [and] increases in demand coming from the transportation and heating sectors and from 

 
34 See also Resource Adequacy Report: Evaluating the Reliability and Security of the United 
States Electric Grid, U.S. Department of Energy (July 2025), at 1, 
https://www.energy.gov/sites/default/files/2025-  
07/DOE%20Final%20EO%20Report%20%28FINAL%20JULY%207%29.pdf. 
35 See PPL Corporation Q2 2025 Investor Update, PPLC Corporation, at 7 (July 31, 2025),  
https://filecache.investorroom.com/mr5ir_pplweb2/1245/PPL_2025_Q2_Investor_Update_vFIN
AL.pdf  
36 See Dominion Energy Virginia, Q4 2024 Earnings Call, at 18 (Feb. 12, 2025),  
https://s2.q4cdn.com/510812146/files/doc_financials/2024/q4/2025-02-12-DE-IR-4Q-2024-
earnings-call-slidesvTCII.pdf. 
37 Resource Adequacy Report: Evaluating the Reliability and Security of the United States 
Electric Grid, U.S. Department of Energy, at 28 (July 2025), 
https://www.energy.gov/sites/default/files/2025- 
07/DOE%20Final%20EO%20Report%20%28FINAL%20JULY%207%29.pdf. 
38 Id. at 27. 
39 Asthana Test. at 4. 
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industrial growth.” 40   Mr. Asthana noted that, though various reforms instituted by PJM had 
succeeded in bringing new generation online and preventing the retirement of existing units, supply 
conditions within PJM are still tightening. 41  Therefore, Mr. Asthana stated that PJM “encourage[s] 
all generation owners who have signaled an intent to retire their units to reconsider their decision 
to support resource adequacy and grid reliability.” 42 

Pursuant to section 202(c)(4)(B) of the FPA, the Department has consulted with the primary 
Federal agency with expertise in the environmental interest protected by the laws or regulations 
that may conflict with this Order.  The agency did not submit additional conditions for inclusion 
in this Order. 

ORDER  

FPA section 202(c)(1) provides that whenever the Secretary of the Department of Energy 
determines “that an emergency exists by reason of a sudden increase in the demand for electric 
energy, or a shortage of electric energy or of facilities for the generation or transmission of electric 
energy,” then the Secretary has the authority “to require by order . . . such generation, delivery, 
interchange, or transmission of electric energy as in its judgment will best meet the emergency and 
serve the public interest.” 43  This statutory language constitutes a specific grant of authority to the 
Secretary to require the continued operation of the Eddystone Units when the Secretary has 
determined that such continued operation will best meet an emergency caused by a sudden increase 
in the demand for electric energy or a shortage of generation capacity. 

Such is the case here.  As described above, the emergency conditions resulting from 
increasing demand and shortage from accelerated retirements of generation facilities supporting 
the issuance of Order Nos. 202-25-4 and 202-25-8 will continue in the near term and are also likely 
to continue in subsequent years.  This could lead to the loss of power to homes and local businesses 
in the areas affected by curtailments or outages, presenting a risk to public health and safety.  Given 
the responsibility of PJM to identify and dispatch generation necessary to meet load requirements, 
I have determined that, under the conditions specified below, continued additional dispatch of the 
Eddystone Units is necessary to best meet the emergency arising from increased demand, 
determined shortage, and other causes and serve the public interest under FPA section 202(c). 

To ensure the Eddystone Units will be available if needed to address emergency conditions, 
the Eddystone Units shall remain in operation until February 24, 2026. 44 

 
40 Id. 
41 Id. at 9-10. 
42 Id. at 10. 
43 Although the text of FPA section 202(c) grants this authority to “the Commission,” section 
301(b) of the Department of Energy Organization Act transferred this authority to the Secretary 
of the Department of Energy.  See 42 U.S.C. § 7151(b). 
44 16 U.S.C. § 824a(c)(4). 
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Based on my determination of an emergency set forth above, I hereby order: 

A. From November 26, 2025, PJM and Constellation Energy shall take all measures 
necessary to ensure that the Eddystone Units are available to operate.  For the duration 
of this Order, PJM is directed to take every step to employ economic dispatch of the 
Eddystone Units to minimize cost to ratepayers.  Constellation Energy is directed to 
comply with all orders from PJM related to the availability and dispatch of the 
Eddystone Units. 

 
B. To minimize adverse environmental impacts, this Order limits operation of dispatched 

units to the times and within the parameters as determined by PJM pursuant to 
paragraph A.  PJM shall provide a daily notification to the Department (via 
AskCR@hq.doe.gov) reporting whether the Eddystone Units has operated in 
compliance with the allowances contained in this Order. 
 

C. All operation of the Eddystone Units must comply with applicable environmental 
requirements, including but not limited to monitoring, reporting, and recordkeeping 
requirements, to the maximum extent feasible while operating consistent with the 
emergency conditions.  This Order does not provide relief from any obligation to pay 
fees or purchase offsets or allowances for emissions that occur during the emergency 
condition or to use other geographic or temporal flexibilities available to generators. 
  

D. By December 11, 2025, PJM is directed to provide the Department of Energy (via 
AskCR@hq.doe.gov) with information concerning the measures it has taken and is 
planning to take to ensure the operational availability of the Eddystone Units consistent 
with this Order.  PJM shall also provide such additional information regarding the 
environmental impacts of this Order and its compliance with the conditions of this 
Order, in each case as requested by the Department of Energy from time to time. 
  

E. Constellation Energy is directed to file with the Federal Energy Regulatory 
Commission Tariff revisions or waivers to effectuate this Order, as needed.  Rate 
recovery is available pursuant to 16 U.S.C. § 824a(c). 

  
F. This Order shall not preclude the need for the Eddystone Units to comply with 

applicable state, local, or Federal law or regulations following the expiration of this 
Order. 
 

G. Because this Order is predicated on the shortage of facilities for generation of electric 
energy and other causes, the Eddystone Units shall not be considered capacity 
resources. 
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H. This Order shall be effective from 00:00 PM Eastern Standard Time (EST) on 
November 26, 2025, and shall expire at 00:00 EST on February 24, 2026, with the 
exception of applicable compliance obligations in paragraph D. 
 

Issued in Washington, D.C. at 2:30PM EST on this 25th day of November 2025. 
 
 
_____________________ 
Chris Wright 
Secretary of Energy 
 
 

cc:  FERC Commissioners 
Chairman Laura V. Swett 
Commissioner David Rosner 
Commissioner Lindsay S. See 
Commissioner Judy W. Chang 
Commissioner David A. LaCerte 
  
Pennsylvania Public Utility Commissioners 
Chairman Stephen M. DeFrank 
Vice Chair Kimberly M. Barrow 
Commissioner Kathryn L. Zerfuss 
Commissioner John F. Coleman, Jr. 
Commissioner Ralph V. Yanora 
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STATE OF INDIANA 

 

INDIANA UTILITY REGULATORY COMMISSION 

 

PETITION OF NORTHERN INDIANA PUBLIC SERVICE

COMPANY LLC PURSUANT TO IND. CODE §§ 8‐1‐2‐42.7,

8‐1‐2‐61 AND 8‐1‐2.5‐6 FOR (1) AUTHORITY TO MODIFY

ITS  RETAIL  RATES  AND  CHARGES  FOR  ELECTRIC 

UTILITY SERVICE THROUGH A PHASE IN OF RATES;

(2) APPROVAL OF NEW SCHEDULES OF RATES AND

CHARGES,  GENERAL  RULES  AND  REGULATIONS,

AND  RIDERS  (BOTH  EXISTING  AND  NEW);  (3)

APPROVAL  OF  REVISED  COMMON  AND  ELECTRIC

DEPRECIATION RATES APPLICABLE TO ITS ELECTRIC 

PLANT  IN  SERVICE;  (4)  APPROVAL  OF  NECESSARY

AND  APPROPRIATE  ACCOUNTING  RELIEF,

INCLUDING,  BUT  LIMITED  TO,  AUTHORITY  TO

CAPITALIZE AS RATE BASE ALL EXPENDITURES FOR

IMPROVEMENTS  TO  PETITIONER’S  INFORMATION

TECHNOLOGY  SYSTEMS  THROUGH  THE  DESIGN,

DEVELOPMENT, AND IMPLEMENTATION OF A WORK

AND ASSET MANAGEMENT (“WAM”) PROGRAM, TO

THE  EXTENT  NECESSARY;  AND  (5)  APPROVAL  OF

ALTERNATIVE  REGULATORY  PLANS  FOR  THE

PARTIAL WAIVER OF 170 IAC 4‐1‐16(f) AND PROPOSED

REMOTE  DISCONNECTION  AND  RECONNECTION

PROCESS  AND,  TO  THE  EXTENT  NECESSARY,

IMPLEMENTATION OF A LOW INCOME PROGRAM. 
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CAUSE NO. 46120 

            

 

NORTHERN INDIANA PUBLIC SERVICE COMPANY LLC’S  

OBJECTIONS AND RESPONSES TO THE  

INDIANA OFFICE OF UTILITY CONSUMER COUNSELOR’S  

NINTH SET OF DATA REQUESTS 

            

 

Northern Indiana Public Service Company LLC (“NIPSCO”), pursuant to 170 IAC 

1‐1.1‐16,  the  discovery  provisions  of  Rules  26  and  37  of  the  Indiana  Rules  of  Trial 

Procedure, and the October 9, 2024 docket entry in this Cause, by counsel, hereby submits 
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the  following  Objections  and  Responses  to  the  Indiana  Office  of  Utility  Consumer 

Counselor’s Ninth Set of Data Requests (“Requests”).  

General Objections  

All  of  the  following  General  Objections  are  incorporated  by  reference  in  the 

response to each of the Requests:   

1. The responses provided to the Requests have been prepared pursuant to a 

reasonable investigation and search conducted in connection with the Requests in those 

areas where information is expected to be found.  To the extent the Requests purport to 

require more than a reasonable investigation and search, Petitioner objects on grounds 

that  they seek  to  impose an undue burden and unreasonable expense and exceed  the 

scope of permissible discovery.   

2. To  the  extent  that  the Requests  seek production  of  electronically  stored 

information, Petitioner objects to producing such information from sources that are not 

reasonably accessible because of undue burden or cost.   

3. The  responses  provided  to  the  Requests  set  forth  the  information  in 

reasonably  complete  detail.    To  the  extent  that  the  requesting  party  contends  that  a 

Request calls for more detail, Petitioner objects to the Request on the grounds that it is 

overly broad, seeks to impose an undue burden and unreasonable expense, and exceeds 

the scope of permissible discovery.   



  

 

4. Petitioners objects  to  the Requests  to  the  extent  they  seek documents or 

information which are not relevant  to  the subject matter of  this proceeding and  to  the 

extent they are not reasonably calculated to lead to the discovery of admissible evidence.    

5. Petitioner  objects  to  the  Requests  to  the  extent  they  seek  an  analysis, 

calculation,  compilation  or  study which  has  not  already  been  performed  and which 

Petitioner objects to performing.   

6. Petitioner  objects  to  the  Requests  to  the  extent  they  are  vague  and 

ambiguous and do not provide a reasonable basis from which Petitioner can determine 

what information is sought.     

7. Petitioner objects to the Requests to the extent they seek information that is 

subject to the attorney/client, work product, settlement negotiation or other applicable 

privileges.   

8. Petitioner  objects  to  the  Requests  to  the  extent  they  purport  to  require 

Petitioner to supply information in a format other than that in which Petitioner normally 

keeps such information.   

9. Petitioner objects to the Requests to the extent that they seek production of 

documents created during an unreasonably long or unlimited period, on the grounds that 

the  Requests  are  overly  broad,  seek  to  impose  an  undue  burden  and  unreasonable 

expense, and exceed the scope of permissible discovery.   
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10. Petitioner objects to the Requests to the extent they request the production 

of  information  and  documents  not  presently  in  Petitioner’s  possession,  custody  or 

control.   

11. Petitioner objects to the Requests to the extent they request the production 

of (a) multiple copies of the same document; (b) additional copies of the same document 

merely  because  of  immaterial  or  irrelevant  differences;  and  (c)  copies  of  the  same 

information  in  multiple  formats  on  the  grounds  that  such  Requests  are  irrelevant, 

overbroad, unreasonably  burdensome, unreasonably  cumulative  and duplicative, not 

required  by  the  Commission  rules,  and  inconsistent  with  practice  in  Commission 

proceedings.    

12. The responses constitute the corporate responses of Petitioner and contain 

information gathered from a variety of sources.  Petitioner objects to the Requests to the 

extent  they  request  identification of  and personal  information  about  all persons who 

participated  in  responding  to  each  data  request  on  the  grounds  that:  (a)  they  are 

overbroad and unreasonably burdensome given the nature and scope of the requests and 

the many people who may be consulted about them; and (b) they seek information that 

is subject to the attorney/client and work product privileges.  Petitioner also objects to the 

Requests to the extent they request identification of witnesses to be called in Petitioner’s 

case‐in‐chief or rebuttal who can answer questions regarding the information supplied 

in the responses on the grounds that: (a) Petitioner is under no obligation to call witnesses 



  

 

to respond to questions about information provided in discovery; and (b) the Requests 

seek information subject to the work product privilege.   

13. Petitioner assumes no obligation to supplement these responses except to 

the extent required by Ind. Tr. R. 26(E) (1) and (2).   

Without waiving  these  objections,  Petitioner  responds  to  the  Requests  in  the 

manner set forth in the attached.  

Dated this 4th day of November, 2024.  
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As to objections:  

 

 

_______________________________________ 

Tiffany Murray (No. 28916‐49) 

Bryan M. Likins (No. 29996‐49) 

NiSource Corporate Services ‐ Legal 

150 West Market Street, Suite 600 

Indianapolis, Indiana 46204 

Murray Phone: (317) 649‐6424 

Likins Phone:  (317) 684‐4922 

Fax: (317) 684‐4918 

Murray Email: tiffanymurray@nisource.com    

Likins Email:  blikins@nisource.com  

 

Nicholas K. Kile (No. 15203‐53) 

Hillary J. Close (No. 25104‐49) 

Lauren M. Box (No. 32521‐49) 

Lauren Aguilar (No. 33943‐49) 

Barnes & Thornburg LLP 

11 South Meridian Street 

Indianapolis, Indiana 46204 

Kile Phone (317) 231‐7768 

Close Phone (317) 231‐7785 

Box Phone (317) 231‐7289 

Aguilar Phone (317) 231‐6474 

Fax:  (317) 231‐7433 

Kile Email: nicholas.kile@btlaw.com  

Close Email: Hillary.close@btlaw.com   

Box Email: lauren.box@btlaw.com  

Aguilar Email: lauren.aguilar@btlaw.com 

 

Attorneys for Petitioner 

Northern Indiana Public Service Company LLC 

 



  

 

CERTIFICATE OF SERVICE 

 

The  undersigned  hereby  certifies  that  the  foregoing  was  served  by  email 

transmission upon the following: 

Adam J. Kashin 

Matthew Kappus 

Lorraine Hitz  

Michael Eckert 

Indiana Office of Utility Consumer Counselor 

115 W. Washington Street, Suite 1500 South 

Indianapolis, Indiana 46204 

akashin@oucc.in.gov  

mkappus@oucc.in.gov  

lhitz@oucc.in.gov  

With a copy to: 

kremy@oucc.in.gov 

aparonish@oucc.in.gov 

carmstrong@oucc.in.gov  

chewilliams@oucc.in.gov  

infomgt@oucc.in.gov   

 

Jennifer Washburn 

Reagan Kurtz 

Citizens Action Coalition of Indiana, Inc. 

1915 West 18th Street, Suite C 

Indianapolis, Indiana 46202 

jwashburn@citact.org   

With a copy to:  

rkurtz@citact.org  

 

Nikki G. Shoultz  

Kristina K. Wheeler 

Bose McKinney & Evans LLP  

111 Monument Circle, Suite 2700 

Indianapolis, Indiana 46204  

nshoultz@boselaw.com  

kwheeler@boselaw.com  

With a copy to: 

lbood@boselaw.com  

 

Anne E. Becker  

Lewis & Kappes, P.C. 

One American Square, Suite 2500 

Indianapolis, Indiana 46282  

abecker@lewis‐kappes.com    

with a copy to: 

atyler@lewis‐kappes.com  

etennant@lewis‐kappes.com  

James W. Brew 

Stone Mattheis Xenopoulos & Brew, PC  

1025 Thomas Jefferson St., N.W. 

3th Floor, West Tower  

Washington, DC 20007  

jbrew@smxblaw.com  

With a copy to: 

AMG@smxblaw.com  

Anthony Alfano 

United Steelworkers 

7218 W. 91st St. 

Bridgeview, IL  60455 

aalfano@usw.org 

With a copy to: 

Antonia Domingo 

adomingo@usw.org 
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Todd A. Richardson 

Joseph P. Rompala 

Emily R. Vlasak 

Lewis & Kappes, P.C. 

One American Square, Suite 2500 

Indianapolis, Indiana 46282 

trichardson@lewis‐kappes.com   

jrompala@lewis‐kappes.com   

evlasak@lewis‐kappes.com  

with a copy to: 

atyler@lewis‐kappes.com  

etennant@lewis‐kappes.com 

Keith L. Beall 

Clark, Quinn, Moses, Scott & Grahn, LLP 

320 N. Meridian Street, Suite 1100 

Indianapolis, Indiana 46204 

kbeall@clarkquinnlaw.com  

 

A courtesy copy has also been provided by email transmission upon the following: 

   Barry A. Naum 

Spilman Thomas & Battle, PLLC 

1100 Bent Creek Boulevard, Suite 101 

Mechanicsburg, Pennsylvania 17050 

bnaum@spilmanlaw.com  

 

 
 

Dated this 4th day of November, 2024. 

   

Tiffany Murray  
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OUCC Request 9-001: 

Please refer to NIPSCO MSFR 0635 providing historical and test year materials and 
supplies monthly balances. 

a. Please provide a detailed breakdown of historical materials and 
supplies monthly ending balances by subaccount or category for 
January 2020 through September 2024.  

b. Please provide supporting data, calculations, documents, and 
methodology supporting NIPSCO’s forecasted decrease in materials 
and supplies monthly ending balances from $147,390,643 at the end of 
November 2025 to $133,826,242 in December 2025 when Schahfer Units 
17 and 18 retire. 

  
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation or compilation which has not already been performed 
and which NIPSCO is unable to prepare.   

Response: 

Subject to and without waiving the foregoing general and specific objections, NIPSCO 
submits the following response. 

a. Please see OUCC Request 9-001 Attachment A (2020), OUCC Request 9-001 
Attachment B (2021), OUCC Request 9-001 Attachment C (2022), and OUCC 
Request 9-001 Attachment D (2023).  NIPSCO continues to compile information 
responsive for 2024 and will supplement as soon as the information is 
available.  The support provided in OUCC Request 9-001 Attachments A 
through D can only capture information available at that specific point in time 
and does not specifically align with the balances and timing included in 
NIPSCO MSFR 0635.  In addition, this is not a report that NIPSCO runs for 
every month so the detailed breakdown for February 2023, September 2023, 
and November 2023 is not available for those periods. 

b. Please see Petitioner’s Confidential Exhibit No. 18-S2 (Redacted) (p. 689), 
specifically Workpaper RB 13-S2, page [.4], for support of the referenced 
amounts as of November 30, 2025 by location. The forecasted balance through 
November 2025 is held constant to the December 31, 2023 amounts supported 
in this workpaper, therefore the workpaper amounts are also representative of 
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the November 30, 2025 forecasted balance requested.  Please also see 
Petitioner’s Confidential Exhibit No. 18-S2 (Redacted) (p. 692), specifically 
Workpaper RB 13-S2, page [.7], for support of the referenced amounts as of 
December 31, 2025 by location. The reduction is attributed to the removal of 
the Schahfer Gen Station balance on line 18.  
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OUCC Request 9‐002: 

Please confirm that NIPSCO does not include emission allowance inventory or 

allowance consumption costs in the test year.   

Objections:   

 

Response: 

Confirmed.  NIPSCO  did  not  include  emission  allowance  inventory  or  allowance 

consumption costs in the Forward Test Year. 
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OUCC Request 9‐003: 

If NIPSCO includes emission allowance inventory and/or allowance consumption 

costs in the test year, please provide the following by allowance type (SO2, Annual 

NOx, and Seasonal NOx): 

a.  For the months of January 2020 through September 2024: 

i. Beginning monthly balances; 

ii. The number of allowances added or purchased; 

iii. The value or price of allowances added or purchased; 

iv. The number and price of emission allowances sold; 

v. Gains or losses on emission allowances sold; 

vi. The number and cost of allowances consumed and the associated 

weighted average inventory cost at which they were charged; 

and 

vii. Brokerage fees. 

 

Objections:   

 

Response: 

Not applicable. Please see NIPSCO’s response to OUCC Request 9‐002. 
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OUCC Request 9-004: 

Please state the total investment cost necessary for NIPSCO to continue operating 
Schahfer Units 17 and 18 after December 31, 2025. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
seeks information that is confidential, proprietary, and/or trade secret.   
 
NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request is vague and ambiguous as the term “investment cost 
necessary” is undefined such that the nature of information sought is unclear.  
 
NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request is overly broad and unduly burdensome in that this 
Request is not limited to a specific time. 
Response: 

Subject to and without waiver of the foregoing general and specific objections, NIPSCO 
is providing the following response: 

The request contains an erroneous premise.  NIPSCO cannot operate Schahfer Units 17 
and 18 beyond December 31, 2025 and also complete the CT Project, for which a CPCN 
was approved by the Commission on October 16, 2024 in Cause No. 45947.  Completion 
of the CT Project requires reuse of Schahfer’s MISO interconnection rights, and 
NIPSCO’s commitment to MISO to use those interconnection rights for the CT Project 
is due on December 31, 2024 (12 months before Schahfer’s retirement date). NIPSCO 
has received preapproval of a significant future generation transition decision – to 
operate a nearly 400MW natural gas peaking unit -  and that preapproval relies upon 
the 2025 retirement of Schahfer Units 17 and 18. Relating specifically to this Cause, 
because Schahfer’s retirement is set to occur by the end of the Future Test Year, 
NIPSCO’s case includes approximately $70 million in associated reductions to its 
proposed revenue requirement that will not be realized if that retirement date did not 
occur as expected.   

The request is also untimely. The economics in support of Schahfer’s retirement have 
been public record since 2018, and the retirement date for Units 17 and 18 has already 
been delayed once. NIPSCO’s 2021 IRP demonstrated that retirement of Units 17 and 
18 by December 31, 2023 was most economic for customers, but NIPSCO made the 
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decision to delay retirement as a result of disruptions across the renewable industry 
including the COVID-19 pandemic, Department of Commerce involvement, and 
international supply chain disruption. This least-cost resource portfolio also included 
the addition of significant renewable generation, which NIPSCO has now added and 
is in the process of adding to its portfolio (1950MW in solar, wind, and solar plus 
storage as of December 31, 2025 (Figure 3 in Witness Cocking’s direct testimony))  - as 
well as retirement of Michigan City Unit 12 by December 31, 2028, and the addition of 
a thermal peaking resource, which was recently approved by the Commission.  
Substantial planning and Commission-approved action is underway to execute this 
transition, as evidenced by the rate base additions proposed in this Cause.   

NIPSCO has conducted two analyses since its 2021 IRP that are responsive to this 
Request – one of which has already been filed with the Commission in Cause No. 45772. 
Based on his 2022 analysis, NIPSCO Witness Augustine’s 45772 testimony concluded 
that retaining NIPSCO’s coal units to 2035 (Portfolio 3) resulted in significantly higher 
costs than the preferred portfolio from the 2021 IRP.  This is because the capital and 
operating costs of delayed solar and storage projects and the additional solar, storage, 
and gas peaking capacity in the preferred portfolio from NIPSCO’s 2021 IRP (all of 
which have now been approved by the Commission) were found to be lower than the 
capital (including mandated environmental technology), O&M, fuel, and emissions 
costs that would have to be incurred to continue operating the existing coal fleet over 
the long-term.  Mr. Augustine’s 2022 analysis filed in Cause No. 45772 is attached as 
OUCC Request 9-004 Confidential Attachment A.  

Since 2022, as noted above, NIPSCO has received approval for a CPCN (Cause No. 
45947) to complete the gas CT Project to be located at the site of the soon-to-be retired 
Schahfer plant.  In anticipation of filing this electric rate base rate case, NIPSCO 
updated certain assumptions from its 2018 IRP with additional information that is now 
known today to confirm the preferred portfolio remained the least-cost option for 
customers. This refreshed 2024 analysis, with refreshed assumptions under the 2018 
IRP’s portfolio construct, is attached as OUCC Request 9-004 Confidential Attachment 
B.  

OUCC Request 9-004 Confidential Attachments A and B reflect estimated costs to 
continue to operate Schahfer Units 17 and 18 through 2035 (Confidential Attachment 
A) and in perpetuity (Confidential Attachment B).  Those estimated costs are as of a 
point in time and reflect information known at the time each analysis was conducted. 
The methodologies associated with these analyses are generally consistent with 
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NIPSCO’s 2018 and 2021 IRPs, which were viewed favorably by stakeholders and the 
IURC.   

Pulled from the 2024 analysis, OUCC Request 9-004 Confidential Attachment C shows 
NIPSCO’s calculation of what it considers a reasonable estimate, based on presently 
available information, of the total investment cost necessary to operate Schahfer Units 
17 and 18 through 2027.  This calculation relies on assumptions related to costs to install 
required environmental controls and to continue the ongoing replacement, repair, and 
operation of equipment installed when the units were placed in service in the mid 
1980s. As discussed below and importantly, this estimate does not incorporate costs 
associated with the feasibility of reversing course on a long-planned-for plant 
retirement within the next twelve months without compromising service reliability and 
the delivery of other generation projects, already found to be reasonable and necessary. 
For example, by significantly jeopardizing construction of the approved CT Project that 
provides needed load-following generation, NIPSCO’s compliance with now-
approved MISO resource adequacy and capacity accreditation rules would be 
upended. NIPSCO would need to install a wastewater treatment system and convert 
the Unit 14 and 15 bottom ash handling system by the December 31, 2025 compliance 
date established in Schahfer’s IDEM water permit (National Pollutant Discharge 
Elimination System (“NPDES”) permit), which is not feasible, and which would be 
required to operate Schahfer Units 17 and 18 for one day beyond 2025. Operating 
Schahfer Units 17 and 18 beyond 2025 would expose NIPSCO to financial risk; NIPSCO 
has not estimated the cost of that risk but expects it would be substantial.   

Based on the above, as shown in OUCC Request 9-004 Confidential Attachment C, 
NIPSCO calculates that operating Schahfer Units 17 and 18 beyond 2025 would require 
more than $1 billion of additional investment through 2027.   
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OUCC Request 9‐005: 

Please confirm the estimated annual O&M costs for NIPSCO to continue operating 

Schafer Units 17 and 18 after December 31, 2025. 

Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 

information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 

NIPSCO is providing the following response: 

See the “2024 Coal Assumptions” tab in OUCC Request 9‐004 Confidential Attachment 

B. 
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OUCC Request 9‐006: 

Please confirm the estimated cost and lead time needed to install wastewater 

treatment systems on Schahfer Unit 17 and on Schahfer Unit 18 if these units 

continued to operate past December 31, 2025. 

Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 

seeks information that is confidential, proprietary, and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 

NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Request 9‐004. See OUCC Request 9‐006 Confidential 

Attachment A  for NIPSCO’s  estimate  to  install  a wastewater  treatment  system  on 

Schahfer Units 17 and 18.  NIPSCO estimates it would take approximately three to four 

years to install a wastewater treatment system on Schahfer Units 17 and 18.  It is not 

feasible to install a wastewater treatment system on Schahfer Units 17 and 18 by the 

December 31, 2025 compliance date.  
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OUCC Request 9-007: 

Please confirm the estimated annual O&M cost to operate wastewater treatment 
systems on Schahfer Units 17 and on Schahfer Unit 18 if they continued to operate 
past December 31, 2025. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s responses to OUCC Request 9-004 and 9-006.  See OUCC Request 9-007 
Confidential Attachment A.   
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OUCC Request 9‐008: 

Please confirm the estimated cost and lead time necessary to install dry bottom ash 

handling on Schahfer Unit 17 and on Schahfer Unit 18 if the units continued to 

operate past December 31, 2025. 

Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 

information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 

NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Requests 9‐004, 9‐010, and 9‐011. 
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OUCC Request 9‐009: 

Please confirm the estimated annual O&M cost for the dry bottom ash handling 

system for Schahfer Units 17 and 18 if the units continued to operate past December 

31, 2025.   

Objections:   

NIPSCO objects  to  this Request on  the grounds and  to  the extent  that  this Request 

solicits an analysis, calculation, or compilation which has not already been performed 

and which NIPSCO objects to performing. 

Response: 

See objection. 
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OUCC Request 9-010: 

Please confirm whether Schahfer Units 17 and 18 would be able to use the dry bottom 
ash handling system previously built to serve Schahfer Units 14 and 15. Please 
explain why or why not. 
Objections: 

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

Yes.  See OUCC Request 9-010 Confidential Attachment A. 
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OUCC Request 9-011: 

If it is possible to use the Schafer Units 14 and 15 dry bottom ash handling system, 
please confirm the cost and lead time necessary to re-route Schahfer Units 17 and 18’s 
bottom ash wastewater stream to this system. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Request 9-010. 
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OUCC Request 9-012: 

Please confirm whether it is feasible to construct a Coal Combustion Residuals (CCR) 
Rule-compliant lined surface impoundment to hold Schahfer Units 17 and 18 bottom 
ash wastewater. Please explain why or why not. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request is 
vague and ambiguous as the term "feasible" is undefined.  For purposes of this Request, 
NIPSCO interprets “feasible” to mean it is practically capable of being carried out.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

It is not feasible to construct a CCR Rule-compliance lined surface impoundment to 
hold Schahfer Units 17 and 18 bottom ash wastewater. As described in the Schahfer 
Waste Disposal Area Part A Demonstration Annual Progress Report dated October 26, 
2024:1 

NIPSCO previously evaluated the feasibility of constructing new 
alternative CCR and non-CCR waste management options on-Site, even 
though RMSGS will cease all coal-fired generation in just over one more 
year (i.e., no later than December 2025). As in 2020 and confirmed in 2022 
(Demonstration Addendum 2), due to Site-specific factors (e.g., space 
limitations, shallow depth to groundwater and thus the inability to 
reasonably achieve the 40 CFR §257.60(a) five-foot separation from the 
upper limit of the uppermost aquifer), permitting and/or regulatory hurdles 
including permit application review timeframes, potential supply chain 
issues relative to equipment and construction materials availability, and 
building timeframes, construction of new alternative management facilities is 
infeasible. (emphasis added) 

 

 

 
1  Available at https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/ccr/r.m.-schahfer/r.m.-
schahfer-generating-station-closure-and-post-closure-care/nipsco-llc-rmsgs-wda-part-a-demonstration-
annual.pdf?sfvrsn=31fae551_3 
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OUCC Request 9-013: 

Please confirm the estimated cost and lead time necessary to construct a CCR Rule-
compliant lined surface impoundment to hold Schahfer Units 17 and 18’s bottom ash 
wastewater. 
Objections:   

NIPSCO objects to this Request on grounds and to the extent that this Request solicits 
an analysis, calculation, or compilation which has not already been performed and 
which NIPSCO objects to performing. 

Response: 

See objection.  See also NIPSCO’s response to OUCC Request 9-012. 
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OUCC Request 9-014: 

Please confirm the estimated annual O&M cost associated with a CCR Rule-compliant 
lined surface impoundment serving Schahfer Units 17 and 18 if NIPSCO were to 
continue their operation after December 31, 2025.   
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 

Response: 

See objection. See also NIPSCO’s response to OUCC Request 9-012. 
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OUCC Request 9-015: 

Please confirm whether Schahfer Units 17 and 18 currently have dry fly ash handling 
systems. 
Objections:   

 

Response: 

Yes.  Schahfer Units 17 and 18 currently have dry fly ash handling systems. 
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OUCC Request 9-016: 

Please confirm the estimated annual disposal cost for CCR material from Schahfer 
Units 17 and 18 if these units were to continue operating after December 31, 2025. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 
Response: 

See objection. 
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OUCC Request 9-017: 

Please confirm the estimated cost lead time necessary to construct and install 
Selective Catalytic Reduction (SCR) systems on Schahfer Units 17 and 18. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See OUCC Request 9-017 Confidential Attachment A.  
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OUCC Request 9-018: 

Please confirm the estimated annual O&M cost to operate SCRs on Schahfer Units 17 
and 18. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 

Response: 

See objection. 
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OUCC Request 9-019: 

Please confirm the estimated cost and lead time necessary to convert Schahfer Units 
17 and 18 to co-fire on natural gas. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation or compilation which has not already been performed 
and which NIPSCO objects to performing. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

NIPSCO completed one estimate of the cost to “fully convert” Schahfer Units 17 and 18 
to gas-fired units as part of its 2018 IRP for the portfolio titled “6b,” which assumed a 
2023 conversion of the units to natural gas. The conversion cost and ongoing FOM and 
CapEx costs are highlighted in the “CapEx” and “FOM” tabs in OUCC Request 9-019 
Attachment A.  Additional details around the assumptions for these costs can be found 
in Section 4.10.5 of the 2018 IRP report (pg. 63-64).1  

“Fully converting” to natural gas would not include the costs of coal handling and ash 
disposal, which would be included in “co-firing” the unit. “Fully converting” assumes 
a 15% capacity de-rate (when the analysis was conducted in 2018).  

NIPSCO has not studied the current lead time to convert Schahfer Units 17 and 18 to 
natural gas.  

 

 
1  https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/2018-nipsco-
irp.pdf?sfvrsn=83256851 16.  
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OUCC Request 9-020: 

Please confirm the approximate date when Schahfer Units 17 and 18 last had a major 
turbine overhaul or replacement. Please explain. 
Objections:   

 

Response: 

The last major turbine overhauls for Units 17 & 18 at Schahfer were: 

Unit 17 – Fall of 2017 

Unit 18 – Fall of 2018 
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OUCC Request 9-021: 

If Schahfer Units 17 and 18 were to continue to operate after December 31, 2025, 
please identify the major repairs, maintenance, or replacement of equipment NIPSCO 
anticipates would need to be completed. Please provide the cost associated with each 
such project. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Request 9-004. 
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OUCC Request 9-022: 

If NIPSCO were to add required environmental controls and investments to continue 
operating Schahfer Units 17 and 18 after December 31, 2025, please identify the cost 
NIPSCO anticipates Schahfer Units 17 and 18 would need to be offered into the MISO 
energy market to break even. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 
 
NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request is overly broad and unduly burdensome in that this 
Request is not limited to a specific time. 
 
NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request seeks information that is confidential, proprietary 
and/or trade secret.   
Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 

NIPSCO’s latest dispatch analysis with Schahfer Units 17 and 18 operating beyond 2025 
was conducted as part of Mr. Augustine’s 2022 analysis included in OUCC Request 9-
004 Confidential Attachment A.  
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OUCC Request 9-023: 

Please provide the last two analyses NIPSCO conducted, including any internal 
analyses not publicly shared to date, demonstrating whether retiring Schahfer Units 
17 and 18 by the end of December 31, 2025, is NIPSCO’s most economical option 
available. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Request 9-004. 
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OUCC Request 9-024: 

Please confirm all additional investments that will be necessary to continue Michigan 
City Unit 12’s operation if it retired January 1, 2032, instead of December 31, 2028. 
Please also provide the related estimated capital and annual O&M costs associated 
with each investment. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
documents or information that are beyond the scope of this proceeding and are not 
relevant to the subject matter of this proceeding and are therefore not reasonably 
calculated to lead to the discovery of admissible evidence, as it seeks information 
beyond the Forward Test Year in this Cause. 

NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request solicits an analysis, calculation, or compilation which 
has not already been performed and which NIPSCO objects to performing. 
Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 
NIPSCO last evaluated operation of Michigan City until 2032 in its 2021 IRP 
(https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/2021-nipsco-
integrated-resource-plan.pdf?sfvrsn=f6ae0251 6).  In that analysis, NIPSCO evaluated 
four different retirement dates for MC12, including 2032, 2028, 2026, and 2024.  
NIPSCO concluded that earlier retirement continued to show cost savings and that a 
retirement date between 2026-2028 was preferred (no later than 2028).  Please refer to 
the 2021 IRP pages 214-218: section 9.1.7 “Evaluation of Each Existing Fleet Portfolio – 
Results” and section 9.1.8 “Existing Fleet Analysis Scorecard Summary” for the 
details on the portfolios that were analyzed.  Portfolio 1 included a 2032 retirement 
date for Michigan City Unit 12 and had a higher customer cost than portfolios 2, 3, 4, 
and 6, which all assumed earlier retirement dates for Michigan City Unit 12.  The 
“Retirement CapEx” and “Retirement FOM” tabs of Confidential Appendix D to the 
2021 IRP contain the annual capital and FOM projections associated with a 2032 
retirement date for Michigan City Unit 12 as of the time of the 2021 analysis. 
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No updated analysis has been performed on Michigan City Unit 12 with a specific 
2032 retirement date since 2021 IRP.   
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OUCC Request 9-025: 

Please confirm all additional investments that will be necessary to continue Michigan 
City Unit 12’s operation if Michigan City Unit 12 retired after January 1, 2032, but 
before January 1, 2039. Please also provide the estimated capital and O&M costs 
associated with each investment. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
documents or information that are beyond the scope of this proceeding and are not 
relevant to the subject matter of this proceeding and are therefore not reasonably 
calculated to lead to the discovery of admissible evidence, as it seeks information 
beyond the Forward Test Year in this Cause. 

 
NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request solicits an analysis, calculation, or compilation which has 
not already been performed and which NIPSCO objects to performing. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 
NIPSCO has not evaluated a retirement date for Michigan City 12 after January 1, 2032, 
but before January 1, 2039. In order to operate Michigan City Unit 12 after 2032 and 
retire before 2039, NIPSCO would need to retrofit the facility to co-fire with natural gas 
by 2030 to comply with the EPA Emission Guidelines for Existing Steam Generating 
Units.   

NIPSCO has not evaluated the cost of retrofitting the Michigan City facility to co-fire 
with natural gas.   
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OUCC Request 9-026: 

Please confirm the estimated cost and lead time necessary to convert  Michigan City 
Unit 12 to co-fire on natural gas if the unit were to continue operation past 2028. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
documents or information that are beyond the scope of this proceeding and are not 
relevant to the subject matter of this proceeding and are therefore not reasonably 
calculated to lead to the discovery of admissible evidence, as it seeks information 
beyond the Forward Test Year in this Cause. 

NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request solicits an analysis, calculation, or compilation which has 
not already been performed and which NIPSCO objects to performing. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 
NIPSCO has not evaluated any costs or lead times associated with converting Unit 12 
to run on natural gas or co-fire with coal and natural gas.  
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OUCC Request 9-027: 

Please confirm the approximate date when Michigan City Unit 12 last had a major 
turbine overhaul or replacement. Please explain. 
Objections:   

 

Response: 

The last turbine major overhaul for Unit 12 at Michigan City Generating Station was in 
the Spring of 2019. 
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OUCC Request 9-028: 

If Michigan City Unit 12 were to retire January 1, 2032, instead of the end of 2028, 
please confirm the major repairs, maintenance, or replacement of equipment that 
would need to be completed. Please provide the cost associated with each such 
project. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
documents or information that are beyond the scope of this proceeding and are not 
relevant to the subject matter of this proceeding and are therefore not reasonably 
calculated to lead to the discovery of admissible evidence, as it seeks information 
beyond the Future Test Year in this Cause. 

NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request solicits an analysis, calculation, or compilation which has 
not already been performed and which NIPSCO objects to performing. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 
See NIPSCO’s response to OUCC Request 9-024. 
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OUCC Request 9-029: 

If Michigan City Unit 12 were to retire after January 1, 2032, but before January 1, 
2039, please confirm the major repairs, maintenance, or replacement of equipment 
that would need to be completed. Please provide the cost associated with each 
project. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
documents or information that are beyond the scope of this proceeding and are not 
relevant to the subject matter of this proceeding and are therefore not reasonably 
calculated to lead to the discovery of admissible evidence, as it seeks information 
beyond the Forward Test Year in this Cause. 

NIPSCO further objects to this Request on the separate and independent grounds and 
to the extent that this Request solicits an analysis, calculation, or compilation which has 
not already been performed and which NIPSCO objects to performing. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 
See NIPSCO’s response to OUCC Request 9-025. 

 



Cause No. 46120 
Northern Indiana Public Service Company LLC’s 

Objections and Responses to 
Indiana Office of Utility Consumer Counselor’s Ninth Set of Data Requests  

 
 

OUCC Request 9-030: 

Please confirm whether the Schahfer landfill currently has sufficient disposal capacity 
to support extending the retirement date of Michigan City Unit 12 until January 1, 
2032. If not, please confirm and explain whether it is possible to expand the current 
landfill and state the expected cost of such an expansion. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 
Response: 

The Schahfer landfill does not have sufficient disposal capacity to support extending 
the retirement date of Michigan City Unit 12 until January 1, 2032. Expanding the 
current landfill could be possible, but no analysis has been performed as to the expected 
cost of such an expansion. 
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OUCC Request 9-031: 

Please confirm whether the Schahfer landfill currently has sufficient disposal capacity 
to support extending the retirement date of Michigan City Unit 12 until January 1, 
2039. If not, please confirm and explain whether it is possible to expand the current 
landfill and state the expected cost of such an expansion. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request 
solicits an analysis, calculation, or compilation which has not already been performed 
and which NIPSCO objects to performing. 
Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 
 

The Schahfer landfill does not have sufficient disposal capacity to support extending 
the retirement date of Michigan City Unit 12 until January 1, 2039. Expanding the 
current landfill could be possible, but no analysis has been performed as to the expected 
cost of such an expansion. 
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OUCC Request 9-032: 

Please provide the last two analyses NIPSCO conducted, including any internal 
analyses not publicly shared, showing whether retiring Michigan City Unit 12 by 
December 31, 2028, is the most economical option available. 
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s response to OUCC Request 9-004. 
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OUCC Request 9-033: 

Since its previous Integrated Resource Plan (IRP), please confirm whether NIPSCO 
has analyzed the cost to extend the retirement dates of Schahfer Unit 17, Schahfer 
Unit 18, and/or Michigan City Unit 12. If so, please provide any and all such analyses.   
Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 
information that is confidential, proprietary and/or trade secret.   

Response: 

Subject to and without waiver of the foregoing general and specific objections, 
NIPSCO is providing the following response: 

See NIPSCO’s responses to OUCC Requests 9-004, 9-023, and 9-032. 
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OUCC Request 9‐034: 

Please confirm whether NIPSCO anticipates significant load growth within the next 

10 years from data centers or other large load customers. If yes, please quantify this 

load growth and the expected annual growth, by year, over the next 10 years. 

Objections:   

NIPSCO objects to this Request on the grounds and to the extent that this Request seeks 

publicly available information. 

NIPSCO further objects to this Request on the separate and independent grounds and 

to  the extent  that  this Request seeks documents or  information  that are beyond  the 

scope of this proceeding and are not relevant to the subject matter of this proceeding 

and  are  therefore  not  reasonably  calculated  to  lead  to  the  discovery  of  admissible 

evidence. 

Response: 

Subject to and without waiver of the foregoing general and specific objections, NIPSCO 

is providing the following response: 

In  its 2024  Integrated Resource Plan  (“IRP”), NIPSCO  is analyzing  five  (5) different 

scenarios  that  are  intended  to  evaluate  various  “future  states  of  the world”.    This 

includes the “Domestic Resiliency (DR)” scenario, which evaluates high load from new 

large  loads  and  industrial  onshoring MISO‐wide,  as well  as  higher  electric  vehicle 

penetration.   The  IRP  includes  2,600 MW  of data  center  load  in  its Reference  case 

portfolios  by  2035  (details  are  listed  in  the  public  slides),  and  it  also  includes  an 

Emerging High  Load  sensitivity with  8,600 MW  of  data  center  load  through  2035 

(details are also listed in the public slides).  

The  public  stakeholder  materials  for  the  2024  IRP  are  available  online  at: 

https://www.nipsco.com/our‐company/about‐us/regulatory‐information/irp.  

NIPSCO would specifically direct attention to the following slides: 

‐ Stakeholder Meeting #2, slides 17 to 25, 46 to 50, 57 to 60, 133 to 136,  

‐ Stakeholder Meeting #3, slides 14 to 15  

‐ Stakeholder Meeting #4, slides 21 to 54 

‐ Stakeholder Meeting #5, slides 64 and 67 to 69 for the high load sensitivity 



Cause No. 46120 

Northern Indiana Public Service Company LLC’s 

Objections and Responses to 

Indiana Office of Utility Consumer Counselor’s Ninth Set of Data Requests  

 

The IRP represents a snapshot in time based on what is known today. NIPSCO will 

continue to evaluate future states of the world, including data center and large load 

customers, in future IRPs.  
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Disclaimer 
This document is prepared for informational purposes only, to support the application of the 
provisions of the Tariff and the services provided thereunder. MISO may revise or terminate this 
document at any time at its discretion without notice. While every effort will be made by MISO to 
update this document and inform its users of changes as soon as practicable, it is the 
responsibility of the user to ensure use of the most recent version of this document in 
conjunction with the Tariff and other applicable documents, including, but not limited to, the 
applicable NERC Standards. Nothing in this document shall be interpreted to contradict, amend, 
or supersede the Tariff. MISO is not responsible for any reliance on this document by others, or 
for any errors or omissions or misleading information contained herein. In the event of a conflict 
between this document, including any definitions, and either the Tariff, NERC Standards, or 
NERC Glossary, the Tariff, NERC Standards, or NERC Glossary shall prevail. In the event of a 
conflict between the Tariff and the NERC Standards, or NERC Glossary, the Tariff shall prevail 
until or unless the Federal Energy Regulatory Commission (“FERC”) orders otherwise. Any 
perceived conflicts or questions should be directed to the Legal Department. 
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Revision History 
Doc Number Description Revised by: Effective Date 

BPM-011-r31 Included language related to Final PRMR 
allocation process in Section 5.6 and other 
editorial changes 
Updated PRA Formulations in Appendix M 

MISO Staff FEB-21-2025 

BPM-011-r30 Annual Review Complete including UCAP/ISAC 
ratio related process improvement, GADS 
events/performance submission, timeline change 
for multiple process such as state notifying MISO 
on utilizing their own PRM, full responsibility 
transactions, confirm/convert SAC etc, edits for 
RBDC (MRI/RBDC curve development, RBDC opt 
out process, PRMR determinations for PRA and 
settlements etc) 

MISO Staff OCT-01-2024 

BPM-011-r29 Annual Review Complete. Edits include GVTC 
test extension updates, 31-day rule and ZRC 
replacement updates, LMR and ER registration 
updates, OY CIL CEL removal Appendix K 
timeline updates and Attachment Y updates to 
schedule 53 resources and the UCAP/ISAC ratio 
process and timeline. 

N. Przybilla OCT-01-2023 

BPM-011-r28 Clarify and add additional context surrounding 
ZRC replacement and the 31-day outage rule in 
section 6.4 while ensuring language is consistent 
with Module E-1 of the MISO Tariff. 

N. Przybilla May-31-2023 

BPM-011-r27 Updates to all sections to facilitate the 
implementation of seasonal auctions & seasonal 
accreditation (FERC Docket No. ER22-495). 
Includes updates from annual BPM review  

MISO Staff October-31-
2022 

BPM-011 r26 Replacement of 4.2.12 Battery Storage 
Accreditation with Electric Storage Resource.   
Add Electric Storage Resource to section 4.2.8. 
BTMG Qualification Requirements.  Update Appx 
K.  Correct Appendix N – Demand and Energy 
Forecast Characteristics. 

M. Guerriero AUG-15-2022 

BPM-011-r25 2021 Annual review complete.  Edits include:  
Hybrid resources, detail added to States 
establishing PRM, detail for 90/120 day outages, 
clarification for BTMG wind UCAP, Updated to 

MISO Staff JUL-01-2021 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 4 of 268 

OPS-12 Public 

reference new DSRI tool instead of MCS, updated 
RAN related LMR accreditation (ER20-1846), new 
DR Test Deferral process, Battery Storage 
accreditation, reorganized Appx I XEFORd, added 
Process Load reporting section, updated App K 
Timeline. 

BPM-011-r24 2020 Annual review complete. Edits include new 
Appendix W (DR LOLE), Deliverable ICAP (ER20-
1942, ER20-2005), GVTC testing clarification, 
ZDB example, and other minor clarifications. 

G. Alexander DEC-15-2020 

BPM-011-r23 Revisions to address treatment of resources on 
long term outage which FERC approved under 
Dock No. ER20-129-000. 

T. Bachus MAR-31-2020 
 

BPM-011-r22 2019 Annual Review Complete. Edits include: 
general clean up, ER19-2559 (PRA Process 
Timeline) & ER18-2363 (Locational Filing), web 
links, ER UCAP intermittent qualification, Appx R 
CONE calculation, removing Att W (ER19-650 
RAN Phase 1 LMR filing) by imbedding language 
into applicable LMR sections. 

E. Thoms OCT-1-2019 

BPM-011-r21 Added LMR Registration FAQ to address ER19-
650-000 

E. Thoms FEB-20-2019 

BPM-011-r20 Multiple updates. Revisions supporting changes to 
the out-year transfer study process. Additional 
revisions to support the Module E-1, Locational 
Tariff update which created External Resource 
Zones and several other changes. 

M. Sutton NOV-01-2018 

BPM-011-r19 Revisions to Section 4.2.8 clarifying language 
when a Qualifying Facility participates as a 
BTMG. Addition of SER Type II resource. Annual 
Review completed. 

J. Harmon SEP-28-2018 

BPM-011-r18 Annual Review Complete 
Includes revisions to Section 4.2.8.5 clarifying 
deliverability options for BTMG. 

J. Harmon JAN-22-2018 

BPM-011-r17 Annual Review Complete J. Harmon AUG-25-2017 
BPM-011-r16 Several updates. Updated Wind UCAP values; 

added section regarding Solar capacity credit; 
Revised provisions for Zonal Deliverability Benefit; 
Inclusion of Suspended resources in the PRA; 
Retail Choice coincident load forecast reporting 
process. Annual Review completed. 

J. Harmon JUL-15-2016 
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BPM-011-r15 Annual Review completed. Included Inter-zonal 
replacement, sub regional constraints in PRA, 
PRMR and LCR relationship, external resource 
and host BA qualification requirements, GVTC 
deferral, and refueling versus repowering. 
Additions to section 5.2.1 for Local Resource 
Zone reevaluation process and Generation 
Limited Transfers 

J. Milli / 
M. Sutton / 
S. Quadri / 
J. Cole / 
R. Westphal 

SEP-01-2015 

BPM-011-r14 Annual Review completed. Remove netting of 
Demand Response. Update SFT and Transfer 
Analysis provisions. 

J. Milli SEP-01-2014 

BPM-011-r13 Updated LRZ map, timeline, and added 
catastrophic outage provisions 

C. Clark JAN-01-2014 

BPM-011-r12 Annual review and updated to reflect Tariff orders C. Clark AUG-01-2013 
BPM-011-r11 Updated to reflect Module E-1-1 Tariff  C. Clark OCT-01-2012 
BPM-011-r10 Updated GVTC language for Hydro and ROR. C. Clark SEP-28-2012 
BPM-011-r9 Annual Review completed and Updated 

Registration tables and added new section for 
qualifying PPAs. 

C. Clark APR-15-2012 

BPM-011-r8 MISO Rebranding Changes JUL-19-2011 G. Krebsbach JUN-13-2011 
BPM-011-r8 Annual Review and added Dispatchable 

Intermittent Resource, minor clarifications  
C. Clark JUN-13-2011 

BPM-011-r7 Updated UCAP calculations for plan year 
2011/2012, undated must offer provisions, 
updated External Resources cross-border 
deliverability provisions, updated minor 
clarifications 

M. Heraeus / 
C. Clark 

Dec-1-2010 

BPM-011-r6 Corrected errors and added “must offer” language 
and Units with Low Service Hours  

M. Heraeus / 
C. Clark 

JUN-1-2010 

BPM-011-r5 Corrected errors and inadvertent omissions M. Heraeus MAR-3-2010 
BPM-011-r4 Resource Adequacy Improvements Tariff Filing 

updates. Changed numbering to BPM -011 
K. Larson DEC-21-2009 

TP-BPM-003-r3 Removed stakeholder comments from section 6.4 
that were provided during drafting of TP-BPM-
003-r2. Amended section 4.4.3.14.4.3.1. 

T. Hillman JUN-01-2009 

TP-BPM-003-r2 Revised to reflect the December 28th, 2007 
(ER08-394) filing and subsequent Commission 
required compliance filings through May 2009 to 
revise Module E-1 to comprehensively address 
long-term Resource Adequacy Requirements 

T. Hillman JUN-01-2009 
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J Moser  JAN-06-2009  
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the Midwest ISO, Inc. (Tariff) relating to 
implementation of the Day-Ahead and Real-Time 
Energy and Ancillary Services Markets and to 
integrate proposed changes to the Balancing 
Authority Agreement. 

TP-BPM-003 Updated template J. Moser APR-01-2008 
N/A   Section 3.2.1 Determination of Requirements – 

Non-valid statements were removed. 
  Section 3.2.3 Default Requirements – Minor 
revisions were made for clarification. 
  Section 3.2.4 Compliance with the Midwest ISO 
Requirements – Paragraph on after-the-fact 
ECAR “must offer” compliance was removed. 
  Section 4.1 Commercial Pricing Node Load 
Forecast – Minor revisions were made for 
clarification. 
  Section 5.2.1 Procedure for Designating a 
Network Resource for Resource Adequacy 
Purposes – LD Contracts bullet updated to reflect 
FERC Order 890. 
  Section 5.2.3 Designating Network Resources 
External to the Midwest ISO – The second bullet 
point was revised for clarification. 
  Section 5.3 Determination of Compliance with 
Network Resource Requirements – This section 
was deleted. 
  Section 5.4 (5.3) Network Resource Must Offer 
Requirement – Paragraph on after-the-fact ECAR 
“must offer” compliance was removed. 
  Section 5.5 Financial Transmission Rights – This 
section was deleted. 
  Section 5.6 (5.4) Updating Network Resource 
Designations – RE references have been updated 
to reflect the current NERC Regions. 
  Section 6.1.3 Liquidated Damage and Similar 
Contracts – Entire section updated to reflect 
FERC Order 890. 
  Section 6.1.4 Hubbing Transactions – This 
section was deleted. 
  Section 8 Data Requirements – Entire section 
updated to reflect 
FERC order 890 

 DEC-12-2007 
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1 Introduction 
This introduction to the Midcontinent Independent System Operator, Inc. (MISO) Business 
Practices Manual (BPM) for Resource Adequacy Requirements includes basic information 
about this BPM and the other MISO BPMs. The first section (Section 1.1) of this Introduction 
provides information about the MISO BPMs. The second section (Section 1.2) is an introduction 
to this BPM. The third section (Section 1.3) identifies other documents in addition to the BPMs, 
which can be used by the reader as references when reading this BPM. 

1.1 Purpose of the MISO Business Practices Manuals 
The BPMs developed by MISO provide background information, guidelines, business rules, and 
processes established by MISO for the operation and administration of the MISO markets, 
provisions of transmission reliability services, and compliance with the MISO settlements, billing, 
and accounting requirements. A complete list of MISO BPMs is available for reference through 
MISO’s website. 

1.2 Purpose of this Business Practices Manual 
This Resource Adequacy Business Practices Manual describes MISO’s and other entities’ roles 
and responsibilities related to maintaining Resource Adequacy, which is ensuring that Load 
Serving Entities (LSE) serving Load in the MISO Region have sufficient Planning Resources to 
meet their anticipated peak Demand requirements plus an appropriate reserve margin. 
 
The Resource Adequacy BPM will conform and comply with MISO’s Energy Markets Tariff, 
NERC operating policies, and the applicable Regional Entity (RE) reliability principles, 
guidelines, and standards to facilitate administration of efficient Energy Markets. 
 
This document benefits readers who want answers to the following questions regarding the 
Resource Adequacy Requirements (RAR). 

• How is Resource Adequacy determined? 
• How do the multiple state jurisdictions relate regarding Resource Adequacy 

Requirements (RAR)? 
• What are the responsibilities of the different entities regarding Resource Adequacy? 
• How are specific resources identified and qualified, including contracted resources, 

for Resource Adequacy purposes? 
• What is a Zonal Resource Credit (ZRC) and how can it be used to comply with RAR? 
• What are the deliverability requirements for Planning Resources? 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 14 of 268 

OPS-12 Public 

• How are Demand Response Resources (DRR Type I and Type II) incorporated in the 
Resource Adequacy process? 

• How does an LSE comply with its obligations under the changes to Module E-1 of 
the Tariff? 

• What are the procedures for participating in Planning Resource Auctions? 
• What are the settlement provisions for the Planning Resource Auctions? 
• What are the procedures for tracking and settling retail and wholesale customer 

switches? 
 
This document provides the necessary detail to aid a MISO Market Participant’s (MP) 
understanding of its primary responsibilities and obligations to the reliable operation of MISO’s 
Balancing Authority Footprint, as a result of MISO’s Resource Adequacy Requirements. 

1.3 References 
Other reference information related to this document includes: 

• MISO BPMs 
• MISO’s Open Access Transmission, Energy and Operating Reserve Markets Tariff 
• NERC – Resource and Transmission Adequacy Recommendations, dated June 15, 

2004 
• Federal Energy Regulatory Commission (FERC) Order Nos. 890, Order 890 - A, and 

Order 890 -B. 
• Module E Capacity Tracking (MECT) tool Users Guide 
• LOLE Study Reports 
• Wind & Solar Capacity Credit Report 
• PowerGADS User’s Manual 
• CIL/CEL Study Reports 
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2 Overview of Resource Adequacy 
Achieving reliability in bulk electric systems requires, among other things, that the amount of 
resources exceeds customer Demand by an adequate margin. The margins necessary to 
promote Resource Adequacy needs to be assessed on both a near-term operational basis and 
on a longer-term planning basis. 
 
The focus of Resource Adequacy is on the longer-term planning margins that are used to 
provide sufficient resources to reliably serve Load on a forward-looking basis. In the real-time 
operational environment, resources committed through the Resource Adequacy Requirements 
have a capacity obligation to be available to meet real-time customer Demand and 
contingencies. Therefore, Planning Reserve Margins (PRMs) must be sufficient to cover: 

• Planned maintenance 
• Unplanned or forced outages of generating equipment 
• Deratings in the capability of Generation Resources and Demand Response 

Resources 
• System effects due to reasonably anticipated variations in weather 
• Load Forecast Uncertainty 

2.1 Planning Reserve Margin Requirement Overview 
Each LSE’s total obligation will be referred to as the Planning Reserve Margin Requirement 
(PRMR). Coincident Peak Demand forecasts are submitted by LSEs using a 50%/50% forecast 
(50% probability the forecast will be over, and 50% probability the forecast will be under, the 
projected peak Demand) which will include distribution losses. An LSE’s Initial Planning 
Reserve Margin Requirement (Initial PRMR) is described in Section 3 (Establishing Initial 
Planning Reserve Margin Requirements) of this BPM. 

2.2 Planning Resources Overview 
The resources used to achieve long-term Resource Adequacy are called Planning Resources, 
and consist of Capacity Resources, Load Modifying Resources and Energy Efficiency 
Resources. The relationships and key attributes of the Planning Resource types are as follows: 

• Capacity Resources consist of electrical generating units, stations known as 
Generation Resources, External Resources (if located outside of the MISO 
Balancing Authority Area), Electric Storage Resources (ESR), Hybrid Resources, 
and resources that can be dispatched to reduce Demand known as Demand 
Response Resources that participate in the Energy and Operating Reserves Market 
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and are available during Emergencies. Thermal Generation Resources are 
accredited based on the methodology described in Appendix Y (Schedule 53 
Resources). Wind Resources will be accredited based on the ELCC study that MISO 
conducts. Non-wind intermittent generation resources will be accredited based on 
historical performance during the critical hours within each Season, where new 
resources will receive the class average for that resource type until enough historical 
data is accrued.  Non-Schedule 53 Capacity Resources that report to GADS are 
quantified by applying seasonal forced outage rates to Installed Capacity (ICAP) 
values to calculate the Seasonal Accredited Capacity (SAC) for the resource. 

• Load Modifying Resources (LMR) include Behind-the-Meter Generation (BTMG) and 
Demand Resources (DR) which are available during capacity and transmission 
Emergencies declared by MISO if used to meet Module E-1 requirements. 

• Energy Efficiency Resources include installed measures on retail customer facilities 
that achieve a permanent reduction in electric Energy usage while maintaining a 
comparable quality of service. 

 
A Market Participant (MP) can use Capacity Resources, LMRs, and Energy Efficiency 
Resources, up to their SAC values, to comply with their Resource Adequacy Requirements via 
a Fixed Resource Adequacy Plan or Reliability Based Demand Curve Opt Out (RBDC Opt Out) 
as described in Section 5.3 ( Pre-PRA arrangement of capacity scheduling) of this BPM, or 
through self-scheduling their Zonal Resource Credits in the Planning Resource Auction(s) 
(PRA) as detailed in Section 5.5.6 (Resource Offers) of this BPM.  A Market Participant can also 
sell ZRCs from Capacity Resources, LMRs, and Energy Efficiency Resources bilaterally before 
the Planning Resource Auction(s) or offer them in the Planning Resource Auction(s) as 
described in Section 5.5 (Planning Resource Auction) of this BPM. 
 
MISO will determine Seasonal Accredited Capacity (SAC) values for all qualified Capacity 
Resources, Load Modifying Resources and for all Energy Efficiency Resources for each Season 
within the Planning Year. 

2.3 Resource Adequacy Requirements Overview 
Planning Resources that clear the Planning Resource Auction(s) (PRA) or that are designated 
in a Fixed Resource Adequacy Plan (FRAP) or RBDC Opt Out will be obligated to provide 
capacity in the Day-Ahead and Real Time Markets (DA/RT) for each Season cleared within the 
Planning Year unless replaced by another Planning Resource, as per Module E-1 Section 
69A.3.1.h. Capacity Replacement Non-Compliance Charge(s) (CRNCC) may be applicable as 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 17 of 268 

OPS-12 Public 

per Module E-1 Section 69A.3.1h. Load Serving Entities (LSEs) that serve Load during the 
Planning Year will be obligated to pay for capacity from Planning Resources in the PRA 
pursuant to the relevant Auction Clearing Price (ACP) for the Local Resource Zone (LRZ) where 
the Load is located unless the Planning Resource was designated in a FRAP or RBDC Opt Out. 
 
LSEs that have a Planning Reserve Margin Requirement (PRMR) will be obligated to procure 
capacity equal to their Final PRMR pursuant to the relevant ACP for the LRZ where they have 
PRMR unless, and to the extent that the LSE meets its Final PRMR via a  FRAP or RBDC Opt 
Out per Section 5.3  of this BPM, or unless and to the extent that the LSE chooses to reduce its 
Final PRMR that is cleared in a given auction(s) by electing to pay the Capacity Deficiency 
Charge per Section 5.7 of this BPM. 

2.4 Settlements/Performance Requirements Overview 
The seasonal Planning Reserve Margin Requirement (PRMR) obligations of LSEs will be 
established for each Season of the Planning Year and will be settled based upon the applicable 
Planning Resource Auction(s) (PRA) clearing price for an LSE’s Final Planning Reserve Margin 
Requirement, unless covered by a FRAP or RBDC Opt Out, or unless the LSE elects to pay the 
Capacity Deficiency Charge. Once each planning period begins, LSEs and MPs will have the 
corresponding charges and credits from each applicable PRA included on their daily settlement 
statements for all loads and Planning Resources cleared in a PRA as documented in further 
detail in the Market Settlements BPM. 
 
LMRs with ZRCs that either cleared the PRA or were used in a FRAP or RBDC Opt Out will 
have a performance obligation to be available during system Emergencies  per section 4.2.7 
(Demand Resource Qualification Requirements) iof this BPM. 
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3 Establishing Initial Seasonal Planning Reserve Margin 
Requirements 

3.1 Overview 
The Initial seasonal Planning Reserve Margin Requirement (PRMR) is the number of MWs in 
ZRCs required to meet an LSE’s Resource Adequacy Requirements (RAR). The RAR is 
established to ensure that LSEs have enough Planning Resources to reliably serve load for the 
applicable Seasons. 
 
The Initial seasonal PRMR is expressed in the following equation per Load Serving Entity (LSE) 
per Local Resource Zone (LRZ) 
 
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑃𝑅𝑀𝑅𝐿𝑅𝑍 =  ∑ [(𝐶𝑃𝐷𝑓𝐿𝐵𝐴 − 𝐹𝑅𝑃𝐿𝐵𝐴 + 𝐹𝑅𝑆𝐿𝐵𝐴) × (1 + 𝑇𝐿𝐿𝐵𝐴%) × (1 + 𝑃𝑅𝑀𝑅𝑇𝑂)]𝐿𝐵𝐴   
 

Where attributes are seasonal for the following: 
Initial PRMRLRZ = Initial Planning Reserve Margin Requirement per LRZ 
CPDfLBA = Coincident Peak Demand forecast per LBA 
FRPLBA = Full Responsibility Purchase per LBA 
FRSLBA = Full Responsibility Sale per LBA 
TLLBA% = Transmission Loss Percentage of LBA 
PRM RTO = Planning Reserve Margin in Unforced Capacity set by LOLE Studies 

3.1.1 Agency Contracts Supporting Resource Adequacy Requirements 

An LSE may contract with other entities to comply with RAR. The contracted entity may perform 
functions on behalf of the applicable LSE including, but not limited to, submitting the LSE’s 
forecasted CPD forecast or share of CPD forecast. 
 
Each individual LSE is ultimately responsible for conformance with the RAR, even if the LSE 
enters a contract with a third party acting on its behalf. If requested by MISO, each LSE that 
contracts with another entity to comply with any part of the Resource Adequacy Requirements 
must notify MISO of the arrangement. The LSE must provide MISO with the name of the 
organization representing them, primary and alternate contact information for the individuals 
representing them, and the scope of responsibilities the contracted entity will provide. 
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3.1.2 Validation of Firm Transmission Service for Load 

Each LSE shall document, as described in Module B – Transmission Service, to MISO that the 
LSE has obtained sufficient firm Transmission Service to serve its load for each Season in the 
Planning Year. Load not served by Network Integrated Transmission Service (NITS) must have 
Firm Point-to-Point Transmission Service or a firm Grandfathered Agreement (GFA), when 
applicable—however, Demand does not require firm MISO Transmission Service when the LSE 
meets its Initial PRMR using its own Behind-the-Meter Generation (BTMGs), Demand 
Resources (DRs), and Energy Efficiency Resources, and does not use the MISO Transmission 
System to serve such Demand. 
 
Additionally, Energy Resource Interconnection Service (ERIS) requires a completed firm 
Transmission Service Request (TSR) submitted through OASIS OATI that has been approved 
by the Generation and Interchange team at MISO in order to be considered towards 
deliverability that is used to convert Seasonal Accredited Capacity (SAC) to Zonal Resource 
Credits (ZRCs). This information will be entered into the MECT on the Convert SAC screen by 
Market Participants (and in the Registrations screen, if applicable). 

3.2 Demand and Energy Forecasts 
MISO collects a variety of load forecasts for Resource Adequacy and other planning processes 
via the MECT tool. This section describes each of these forecasts and what entity is responsible 
for providing them. Please See Appendix O for the list of parties responsible for reporting 
Demand and Energy forecasts. 
 
Demand and Energy forecasts that are not subject to retail choice load switching should be 
reported by the respective LSE. Demand and Energy forecasts that are subject to retail choice 
load switching should be reported by the respective Electric Distribution Company (EDC). The 
EDC calculates a Peak Load Contribution (PLC) MW value for each retail choice LSE that 
represents a share of the EDC’s Initial PRMR. If an LSE disagrees with their PLC value 
calculated by their EDC, the LSE will work with its EDC to revise the PLC prior to the final EDC 
forecast submission deadline. See Appendix K for all Demand and Energy forecast deadlines. 
 
All Demand (Energy) forecasts must reflect a 50% probability that the Demand (Energy) will not 
exceed the forecasted Demand (Energy) for the relevant time period. Any manual or ex-post 
adjustments to the forecasts derived from the LSE’s chosen forecasting method that are offered 
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due to catastrophic event impacts (such as COVID-19) must be supported analytically and 
quantitatively. 
 
For a detailed description of each forecast’s characteristics refer to Appendix N. 

3.2.1 Non-Coincident Peak Demand and Energy for Load Forecasts 

Non-Coincident Peak Demand and Energy for Load forecasts are collected for the purposes of 
facilitating FERC Form 714 and NERC Modeling Data and Analysis (MOD) Standards reporting 
along with other planning processes at MISO. 
 
The MISO FTR Administration team uses the Non-Coincident Peak forecast value for the 
upcoming planning year in the annual Auction Revenue Rights (ARR) allocation process. This 
forecast should not include transmission losses or Grandfathered Agreements (GFAs) but 
should include Demand Resources and Behind-The-Meter-Generation (BTMG). Load served by 
GFAs is reported separately via the same MECT section. 
 
Please refer to NERC’s Reliability MOD Standards for a complete definition for the non-
Coincident Peak Demand forecast and FERC’s Form 714 for the Energy for Load forecast. 
Below are general guidelines; if a conflict should arise between the guidelines below and the 
respective NERC standards documents, defer to the latter. 
 
The Non-Coincident Peak Demand and Energy for Load forecasts are reported on a monthly 
basis for forecast years 1 and 2 and on a seasonal basis for forecast years 3 through 10. 
 
Seasons for the purposes of these forecasts are defined as shown below: 

Summer: June through August 
Fall: September through November 
Winter: December through February 
Spring: March through May 

 
For seasonal reporting of the Non-Coincident Peak Demand forecast, the single highest peak 
hour during the Season should be reported in MW. The ARR allocation section of the Non-
Coincident Peak Demand Forecast submission screen, should be calculated and submitted on 
an annual peak for a given Planning Year for use in the FTR annual Auction Revenue Rights 
process.  For Energy for Load forecasts, the summation of each month or season’s Energy for 
load (GWh) should be reported as appropriate. 
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For all forecasts submitted, each LSE shall ensure that it counts its customer Demand once and 
only once. 
 
Non-Coincident Peak Demand and Energy for Load forecast must be reported in the MECT by 
11:59 pm EST on November 1 prior to the Planning Year. 
 
For a detailed description of each forecast’s characteristics refer to Appendix N. 

3.2.2 Coincident Peak Demand Forecast 

The seasonal Coincident Peak Demand forecasts (CPD forecast) are used as the basis for 
determining each LSE’s seasonal obligation. The seasonal CPD forecasts shall be based upon 
considerations including, but not limited to, average historical weather conditions, economic 
conditions and expected Load changes (addition or subtraction of Demand). 
 
For a detailed description of each forecast’s characteristics refer to Appendix N. 
 
A document describing the desired approach to be used by LSEs in preparing the seasonal 
CPD forecasts, the information required in each annual filing, and the process used in reviewing 
the CPD Forecasts can be found on MISO’s website: Peak Forecasting Methodology Review 
Whitepaper. This document was written for when LSEs submitted an annual Coincident Peak 
Forecast, but the same methodology described in the paper can be performed at a seasonal 
level. 
 
The seasonal CPD forecasts must be provided for each Asset Owner/LBA combination. 
Providing the CPD forecasts by Asset Owner is required by MISO’s settlements process. 
Reporting by LBA allows MISO to apply the appropriate seasonal Transmission Losses towards 
the Initial PRMR and Final PRMR calculation. Seasonal Transmission Losses will be made 
available on the public website by MISO for each LBA. For more information on Transmission 
Losses see Appendix L. 
 
The CPD forecasts must be reported via the MECT tool by 11:59 EST on November 1 prior to 
the Planning Year. 
 
The CPD forecasts are reported differently in non-retail choice and retail choice areas as 
described in the following subsections. 
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3.2.3 Forecast Reporting 

LSEs with Demand and Energy that are not subject to retail choice load switching are required 
to provide MISO with Demand and Energy forecasts no later than 11:59 p.m. EST on November 
1 each year, for the following Planning Year. The seasonal CPD forecasts must be reported for 
each Asset Owner by LBA. 
 
LSEs with Demand and Energy that is subject to retail choice load switching are not required to 
provide MISO with Demand and Energy forecasts. Electric Distribution Companies (EDCs) are 
responsible for submitting forecasts in areas that have Demand and Energy that is subject to 
retail choice load switching.  
 
EDCs are defined as the company that distributes electricity to retail customers through 
distribution substations and/or lines owned by the company. The EDC of a retail choice area 
provides MISO with a seasonal peak forecasted Demand coincident with MISO’s seasonal peak 
and must provide this data no later than 11:59 p.m. EST on November 1 prior to the Planning 
Year. 
 
EDCs must provide both MISO and the respective retail choice LSEs with each retail customer’s 
initial seasonal Peak Load Contribution (PLC) in the EDC’s service territory no later than 11:59 
p.m. EST on December 15 prior to the Planning Year. 
 
All new EDCs are required to work with the MISO Client Services and Readiness department 
(https://help.misoenergy.org/) to set up access to the MECT tool and identify the relationships 
between the EDC and the LSEs in the EDC area. A Help Center ticket will need to be created to 
detail the access and relationship additions for the new EDC. The MISO Client Services and 
Readiness team will provide the new EDC with the required registration forms. Once the EDC 
setup is completed, all MPs with commercial pricing nodes participating in the retail choice load 
switching program are required to provide the name of the EDC where the commercial pricing 
node is located. 

3.2.3.1 Provider of Last Resort 

The Provider of Last Resort (POLR) will be responsible for meeting any Initial PRMR from 
Demand left unclaimed by retail choice LSEs in the EDC service territory. The Transmission 
Provider will work with the POLR and EDC to ensure that the POLR will serve any remaining 
Demand that is not allocated to LSEs. 
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3.2.4 Wholesale Load Customers 

To ensure wholesale customers are accounted for, LSEs serving wholesale customers during 
the prompt Planning Year must include the Demand and Energy attributed to those wholesale 
customers in their Demand and Energy forecasts by 11:59 p.m. EST on November 1 prior to the 
Planning Year via the MECT tool. 
 
An LSE that has previously served a wholesale customer and does not intend on serving that 
customer for the prompt Planning Year may or may not be required to report that customer in 
their forecasts. 
 
Case 1: LSE knows the entity that will serve the wholesale customer next Planning Year: 

In this case, the existing LSE is not responsible for submitting the Energy or Demand 
attributed to the wholesale customer in their forecasts. However, they must state the 
entity responsible for serving the customer in their supporting documentation. 

 
Case 2: LSE does not know who will serve the wholesale customer next Planning Year: 

In this case, the existing LSE is responsible for submitting the Energy or Demand 
attributed to the wholesale customer in their forecasts. 
 
MISO will work with the wholesale customer regarding their forecasts and contact the 
wholesale customer to determine who the responsible LSE is. Once the responsible 
LSE is identified, MISO will transfer the Demand from the old LSE to the new LSE prior 
to the Planning Resource Auction. 

3.2.5 Review of CPD Forecasts 

Starting November 1, MISO will begin reviewing all forecasts and a randomly chosen set of 
supporting documentation submitted by LSEs and EDCs in order to give all parties adequate 
time to resolve any identified forecasting issues with MISO. The review will focus on whether the 
forecast methodology adequately and reasonably forecasts peak Demand, Energy, and/or 
Demand reduction capability of the submitting entity. The forecast review process will be 
completed no later than March 1 of each year prior to the annual PRA. If necessary, MISO may 
develop the required seasonal CPD forecasts for any Market Participants serving Load in the 
Transmission Provider Region or serving Load on behalf of a Load Serving Entity or other 
Market Participants that do not submit CPD forecasts and supporting documentation by the 
November 1 deadline. 
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3.3 Full Responsibility Transactions 
Full Responsibility Transactions (FRT) are referenced differently depending on which side of the 
transaction is being addressed. The sale side of an FRT is called a Full Responsibility Sale 
(FRS) and the purchase side is called a Full Responsibility Purchase (FRP). Both the FRS and 
FRP are a transfer of Demand. As a result, the seasonal obligation (Initial PRMR and Final 
PRMR) calculation will reflect the associated transfer of transmission losses and PRM. FRTs 
may only be entered for Demand that is not subject to retail choice load switching. 
 
The FRS results in an increase in Demand and FRP results in a decrease in Demand. This can 
be interpreted as the purchaser paying the seller to take on Demand and its associated 
seasonal Initial PRMR. This transfer of Demand also results in a transfer of the associated 
transmission losses and PRM.  

• The seller of an FRS is contractually obligated to deliver power and Energy to the 
purchaser with the same degree of reliability as provided to the seller’s own native 
load. With Full Responsibility Service to an LSE within MISO’s Region, sellers are 
responsible for all of that LSE’s Initial PRMR associated with the sale. 

 
Example: 
 
Asset Owner MM1: 
Seasonal CPDf = 10 MW 
Seasonal PRM = 6.2% 
Seasonal Transmission Loss % = 2% 
Asset Owner MM1 is the Buyer of the FRT for the total amount of 5 MW 
MM1’s Initial PRMR = (10 – 5) * (1 + 0.062) * (1 + 0.02) = 5.4 MW 
 
Asset Owner SS2: 
Seasonal CPDf = 20 MW 
Seasonal PRM = 6.2% 
Seasonal Transmission Loss % = 2% 
Asset Owner SS2 is the Seller of the FRT for the total amount of 10 MW 
SS2’s Initial PRMR = (20 + 10) * (1 + 0.062) * (1 + 0.02) = 32.5 MW 
 
Asset Owner BB3: 
Seasonal CPDf = 50 MW 
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Seasonal PRM = 6.2% 
Seasonal Transmission Loss % = 2% 
Asset Owner BB3 is the Buyer of the FRT for the total amount of 5 MW 
Asset Owner BB3 is the Seller of the FRT for the total amount of 10 MW 
BB3’s Initial PRMR = (50 – 5 + 10) * (1 + 0.062) * (1 + 0.02) = 59.6 MW 

 
The LSE (purchaser) may contract with other entities (sellers) to be responsible for capacity 
payments based upon the ACP for all or part of its load delivered to the purchaser through an 
FRP/FRS agreement. Each purchaser and seller must agree on which of their transactions are 
to be reported as an FRP/FRS. If the purchaser and seller cannot agree upon whether a 
particular transaction is an FRP/FRS agreement, then either party may invoke the dispute 
resolution procedures in the Tariff. FRP/FRS agreements are treated effectively like a transfer of 
forecasted Demand and the associated Initial PRMR from one LSE to another. An LSE with an 
FRP agreement is required to input the forecasted Coincident Peak Demand information for the 
transferred Demand into the MECT. An MP with a FRS agreement is required to meet the RAR 
obligation derived from the Demand as though it was their load, as described in Section 3. If the 
seller under an FRP/FRS agreement is not an LSE subject to the MISO Tariff, then the 
purchaser under an FRP/FRS agreement will remain responsible for any capacity payments 
associated with the FRP/FRS agreement. 
 
If the seller under an FRS/FRP agreement is not an LSE subject to the MISO Tariff (“non-
jurisdictional”), then the purchaser who is responsible for any RAR deficiencies may coordinate 
with the non-jurisdictional party to ensure that any RAR obligations associated with transferred 
Demand are met. A purchaser may request that the seller communicate the proper validations 
and confirmations to the purchaser or confirm validation of RAR obligations in the MECT to the 
purchaser. Such purchaser also can request that MISO coordinate with the non-jurisdictional 
party to intermediate the exchange of information from the seller to the purchaser. Such 
coordination will not relieve the purchaser from their responsibility for any RAR deficiencies 
associated with the FRP/FRS agreement. 
 
The LSE with the FRS is responsible for compliance with LSE requirements. The obligation to 
serve the load is shifted but the obligation to forecast the Demand remains with the original LSE 
(purchaser). Both the purchasing and selling parties will be required to enter and verify the FRT 
into the MECT Full Responsibility Transaction screen. The parties must enter an FRT into the 
MECT along with documentation detailing their contract between the purchasing and selling 
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parties to enable MISO to track the load and capacity obligations shift. This must be done by the 
fifth business day of February and the settlement will be between LSEs for all FRTs.  
 
The Initial PRMR cannot be a negative number as a result of the FRT. 

3.4 Planning Reserve Margin 
This section describes the Loss of Load Expectation (LOLE) study process used by MISO to 
establish the Planning Reserve Margin (PRM) for each Season of the prompt MISO Planning 
Year. A MISO Planning Year runs from June 1 through May 31. 

3.4.1 Determination of Seasonal Planning Reserve Margin 

MISO will perform probabilistic analyses annually to establish the system-wide seasonal PRMs. 
This probabilistic analysis will utilize a Loss of Load Expectation (LOLE) study which assumes 
that there are no internal transmission limitations. Additionally, MISO will perform probabilistic 
analyses to establish the seasonal Local Reliability Requirements (LRRs) for each Local 
Resource Zone. MISO will publish the results by November 1 preceding the applicable Planning 
Year. 
 
The LOLE study shall be consistent with Good Utility Practice, the reliability requirements of the 
Regional Entities (RE), and applicable states in the MISO Region. The PRM analyses shall 
consider factors including, but not limited to: the Generator Forced Outage rates of Capacity 
Resources, Generator Planned Outages, expected performance of Load Modifying Resources 
(LMRs), Intermittent Resources, Energy Efficiency Resources, load forecast uncertainty, and 
the Transmission System’s import and export capabilities with external systems. The seasonal 
PRMs that are calculated in the LOLE probabilistic modeling software are determined on an 
ICAP and UCAP basis. The preliminary PRMRICAP values are the sum of the ICAP ratings of the 
resources utilized in the simulation to achieve the reliability criteria. Similarly, the sum of the 
UCAP ratings of these same resources utilized in the simulation to achieve the reliability criteria 
is the total UCAP-rated MW needed, or the preliminary PRMRUCAP Values. PRMR values are 
finalized after MISO has received the updated LSE-submitted load forecasts on November 1 
and validated the load forecasts. 
 
MISO will calculate and publish on its website the estimated seasonal PRM for each of the nine 
subsequent Planning Years, to provide information for long-term resource planning, without 
establishing any enforceable specific resource planning reserve requirements. 
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See the Resource Adequacy page on MISO’s public website for current and previous LOLE 
study reports. 

3.4.2 LOLE Analysis 

MISO will determine the appropriate PRM for each Season of the applicable Planning Year 
based on the probabilistic analyses of being able to reliably serve MISO’s forecasted seasonal 
Coincident Peak Demand. This probabilistic analysis will utilize a LOLE study which assumes 
that there are no internal transmission limitations.  
 
MISO’s LOLE study will first calculate the annual PRM such that the summation of LOLE across 
the year is one (1) day in ten (10) years, or 0.1 day per year. The minimum PRM requirement 
will be determined through LOLE analyses by either adding a negative output unit with no 
outage rates, or by adding increments of a positive output combustion turbine (CT) Planning 
Resource with nominal capacity values that correspond with the most recent annual calculation 
of Cost of New Entry (CONE) as described in Section 6.3 and that have class average outage 
rates, until a 0.1 day per year solution is reached. 
 
A minimum of 0.01 day per Season LOLE will be used to calculate the seasonal PRMs and 
LRRs in Seasons with less than 0.01 day per year LOLE risk upon the annual summation of 
LOLE reaching the 0.1 day per year reliability criteria. 
 
The LOLE model will initially be run with no adjustments to the capacity. If the LOLE in a given 
Season is less than the reliability criteria day per year for that Season, a negative output unit 
with no outage rates will be added until the LOLE reaches the reliability criteria for that Season. 
This is comparable to adding Coincident Peak Demand. If the LOLE is greater than the reliability 
criteria, proxy units based on a unit of typical size and outage rates will be added to the model 
until the LOLE reaches the reliability criteria. 
 
MISO will also determine the Local Reliability Requirement (LRR) for each LRZ consistent with 
the LOLE achieving 0.1 day per year for each LRZ. The minimum amount of capacity above 
seasonal Coincident Peak Demand required to meet the reliability criteria of a 0.1 day per year 
LOLE value will be utilized to establish the system-wide seasonal PRMs. The minimum amount 
of capacity above the seasonal Zonal Coincident Peak Demand required to meet the reliability 
criteria of a 0.1 day per year LOLE value will be utilized to establish the seasonal LRR for each 
LRZ. When determining LRRs, risk-deficient Seasons will have a minimum reliability criteria of 
0.01 LOLE per Season. 
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3.4.3 Loss of Load Expectation (LOLE) Working Group 

MISO establishes seasonal Unforced Capacity requirements applicable in the Planning 
Resource Auction (PRA) based on LOLE probabilistic analyses conducted by MISO Resource 
Adequacy and in coordination with members of the LOLE Working Group (LOLEWG). The 
duties of the working group are to help guide MISO in implementing the study methods outlined 
in this section. The analyses will conform to the Electric Reliability Organization (ERO) 
standards, including those established by applicable Regional Entities for reliability and 
resource adequacy. The LOLEWG will review and provide recommendations to MISO on the 
methodology and input assumptions to be used in performing the LOLE analyses, as well as 
reviewing the results of the LOLE analyses and related sensitivity cases. MISO will be the entity 
ultimately responsible for conducting the LOLE study and determining the seasonal PRMs, 
except as set forth in Section 3.4.5. 
 

3.4.4 Generator Outage Data for LOLE Study 

The probabilistic study will use a LOLE model capable of sequential Monte Carlo simulation. 
Primary inputs are the generation data submitted to MISO through the PowerGADS tool and 
forecasted Demands provided as described above in this Section 3. If applicable to the 
generator type, Asset Owners are obligated to report outage event data as well as Generator 
Verification Test Capacity (GVTC) for Generation Resources and External Resources through 
the PowerGADS tool in the MISO Market Portal. Annualized planned outage rates and seasonal 
forced outage rates are developed for each applicable resource from the submitted outage 
event data and, together with the capabilities of each resource, are the key generator inputs to 
the LOLE model. Outage parameters for the LOLE model are established using outage event 
data from the past five calendar years, as submitted to PowerGADS. 
 
The LOLE study will account for all system-wide forced outage causes captured in the EFORd 
metric. The EFORd term is defined as: 
 

Equivalent Forced Outage Rate while in Demand (EFORd): A measure of the probability 
that a generating unit will not be available for the applicable Season due to forced 
outages or forced deratings when there is Demand on the unit to generate. 

 
More information on EFORd calculations can be found in Appendix I of this BPM. 
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3.4.5 State Authority to Set PRM 

The only entity other than MISO that may establish a PRM for any Season during the Planning 
Year is a state regulatory authority regarding those regulated entities under their jurisdiction. If a 
state regulatory authority establishes a minimum seasonal PRM for the LSEs under their 
jurisdiction, then that state-set seasonal PRM would be adopted by MISO for jurisdictional LSEs 
in such state. Other entities, such as reserve sharing groups or NERC regional entities, do not 
have the authority to establish a seasonal PRM under Module E-1. MISO will translate any 
state-set seasonal PRM into the same terms as MISO’s seasonal PRM (e.g., utilizing a UCAP 
basis) to facilitate comparison and compliance with PRMR. 
 
MISO will perform the Loss of Load Expectation (LOLE) study to establish the seasonal PRM 
and publish the results by November 1 preceding the Planning Year. State regulatory authorities 
choosing to instead elect a state set seasonal PRM must notify MISO in writing by December 1 
for the upcoming PRA. The notice shall be from an authorized representative of the state 
regulatory authority and include the seasonal PRMs, a list of those LSEs to which the seasonal 
PRMs apply, and a statement that the entities to which the seasonal PRM applies have been 
duly notified. In scenarios where an LSE crosses state boundaries and one of the states opts to 
set its own seasonal PRM, the state regulatory authority must work with the impacted LSEs to 
submit to MISO the pro-rata distribution of seasonal Coincident Peak Forecasts and seasonal 
Zonal Coincident Peak Forecasts among the states. 

Any disputes regarding the applicability of the seasonal PRM information submitted by a state 
regulatory authority and an affected entity shall be resolved in accordance with applicable 
dispute resolution measures established by the state regulatory authority. If the state regulatory 
authority makes any changes to information initially submitted to MISO as a result of such a 
dispute, the changed information shall be submitted to MISO by the state regulatory authority on 
or before December 31. If no such changes are submitted, the original information submitted by 
the state regulatory authority will be used by MISO. 

MISO shall update the MECT with the state-set seasonal PRM by January 31.  

 

4 Qualifying and Quantifying Planning Resources 

4.1 Overview 
This section identifies the qualification requirements for each type of Planning Resource. 
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All Planning Resources that qualify will have a SAC value determined by MISO. The benefits of 
SAC include: 
 

• Fair recognition of the contribution each unit provides towards Resource Adequacy; 
• Market signals that will promote generating unit availability performance; and in turn, 

the improved system availability will promote improved regional Resource Adequacy; 
and 

• Supporting bilateral trades by recognizing the SAC value of each resource, while 
shifting the resource performance risk to owners of Planning Resources, where such 
risk more properly belongs. 

 
Planning Resources consist of Capacity Resources, Load Modifying Resources, and Energy 
Efficiency Resources. Capacity Resources consist of Generation Resources, Electric Storage 
Resources, External Resources, and Demand Response Resources. Load Modifying 
Resources consist of Behind the Meter Generation and Demand Resources. Energy Efficiency 
Resources are resources registered with MISO that permanently reduce electricity Demand. A 
Hybrid Resource may also qualify as a Planning Resource to the extent that such Hybrid 
Resource is a Generation Resource or Capacity Resource. 
 
Capacity Resources backed by behind-the-meter-generation that have met all requirements to 
supply capacity in the MISO Resource Adequacy construct will have SAC MWs calculated 
based on data submitted by the Asset Owner, as described in the Appendix H - Non-Schedule 
53 Seasonal Accredited Capacity (SAC) Calculations for Planning Resources - of this 
document. BTMG, DR, Energy Efficiency Resources, and External Resources must follow the 
registration procedures documented in the applicable subsections of this document to be 
eligible to supply capacity in the MISO Resource Adequacy construct. 
 
Generation Resources backed by behind-the-meter-generation that have not provided at least 
one Season of historical performance data will have their SAC calculated for them after they are 
registered in MISO’s Commercial Model, provided that the Resource meets the Capacity 
Resource Module E-1 requirements. Planning Resources that are pseudo-tied between MISO 
Local Balancing Areas will be modeled in the Local Resource Zone based on the LBA in which 
they are physically located. The following table outlines the relationship and key attributes of the 
Planning Resource types that are committed to providing capacity. 
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 Planning Resource 

 
Capacity Resource 

Load Modifying 
Resource Energy 

Efficiency 
Resource 

 

Generation, 
ESR, and 
External 

Demand 
Response 
Resources BTMG 

Demand 
Resource 

Capacity Verification X X X X X 
Must Offer X X    
GADS Data Entry  X X X   
Must Respond to Emergency 
Operating Procedures X X X X  

 

4.2 Planning Resources 
4.2.1 Generation Resource, but not Dispatchable Intermittent Resource or 

Intermittent Generation 

4.2.1.1 Qualification Requirements 

Generation Resources may qualify as Capacity Resources provided that: 
• They are registered with MISO as documented in the Market Registration BPM. 
• Generation Resources must be deliverable to Load within MISO’s Region. The 

deliverability of Generation Resources to Network Load within MISO’s Region shall 
be determined by System Impact Studies pursuant to the Tariff that are conducted by 
MISO, which consider, among other factors, the deliverability of aggregate resources 
of Network Customers to the aggregate of Network Load. Generation Resources that 
pass the deliverability test receive Network Resource Interconnection Service. 

• Generation Resources that do not pass the deliverability test may procure firm 
Transmission Service (or utilize a GFA) in conjunction with Energy Resource 
Interconnection Service (ERIS) to meet the deliverability requirements. 

o Firm Transmission Service must either be a Firm Point-to-Point (PTP) 
Transmission Service Request (TSR) or a Firm Network Integration 
Transmission Service (NITS) Scheduling Right (SR). 

▪ NITS SRs should reference the OASIS NITS Application number and 
Resource Name used in the SR. 
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o Firm transmission service (PTP TSR or NITS SR) must cover the entire 
applicable Season within the Planning Year in total or in aggregate and be 
submitted in the MECT. The resource is only deliverable to the LBA identified 
in the Firm Transmission study that grants the NITS SR or PTP TSR.  

• Generation Resources with ERIS may participate in MISO’s Interim Deliverability 
Study process as described in BPM-015. The following generic parameters apply for 
the Interim Deliverability Study: 

o MISO may grant conditional NRIS applicable for the next Planning Year 
o MISO may grant conditional ERIS applicable for the next Planning Year 
o MISO may grant conditional External-NRIS (E-NRIS) applicable for the next 

Planning Year.  
o MISO may implement a Quarterly Operating Limit (QOL) on a portion of a 

Generation Resource due to transmission study overloads. MW amount 
subject to QOL can qualify as capacity in the PRA. The MW amount subject 
to QOL is not required to procure replacement capacity if the QOL is reduced 
in a subsequent MISO quarterly study. 

• Generation Resources with a Provisional Interconnection Agreement are not 
qualified to participate in the PRA. 

• Generation Resources that were accepted by the Transmission Provider and 
confirmed by a Network Customer as a designated Network Resource under the 
OASIS reservation process in place prior to either the initial effective date of the 
Energy Market in 2005 or that Transmission Owner’s integration date are considered 
as deliverable. 

o This may include Generation Resources that were issued ‘local’ NRIS 
through a Generator Interconnection Agreement consistent with Module E-1 
Section 69.3.1.g paragraph v. In such instances, ‘local’ NRIS is processed in 
similar fashion as ERIS for the purposes of demonstrating deliverability for 
participation in the Planning Resource Auction. As with resources with ERIS, 
firm Transmission Service must be demonstrated to cover the entire auction 
period for the level of participation desired in order to qualify for participation 
in the PRA. 

• Internal purchase power agreements (PPAs) will not be qualified by MISO. 
• Generation Resources greater than or equal to 10 MW (based on Generation 

Verification Tested Capacity (GVTC)) must submit their Generator Availability Data 
System (GADS) data (including, but not limited to, NERC GADS) into the MISO 
PowerGADS database through the MISO Market Portal. Quarterly GADS Event and 
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Performance Data must be submitted by the end of the month following the quarter 
(April for Q1, July for Q2, October for Q3, and January for Q4). The submitted data 
must have passed Level 2 Validation without any errors. Units that fail to submit 
Level 2 Validated quarterly GADS data will be disqualified for participation in the 
PRA. 

• Generation Resources less than 10 MW based upon GVTC are not required to report 
their GADS data. 

• Generation Resources less than 10 MW based upon GVTC that begin reporting 
GADS data must continue to report GADS data each Planning Year. 

• The seasonal XEFORd for new Generation Resources in service less than one full 
Season will be the seasonal EFORd class average for the resource type. A 
Generation Resource will use the class average value until 3 consecutive seasonal 
months of data is available. Forced outage rates are used for the capacity 
accreditation of non-Schedule 53 Generation Resources. 

• Generation Resources that have been retired prior to the Planning Year will not 
qualify as a Planning Resource. 

• Generation Resources that are in approved “Suspension” status qualify as a 
Planning Resource through the ICAP Deferral process. 

• If Generation Resources used to meet Resource Adequacy Requirements retire or 
suspend during the Planning Year, they must be replaced effective with their change 
of status date. Generation Resources with approved “Suspension” status must 
participate as a Planning Resource in the next Planning Year subject to provisions 
regarding physical withholding in Module D of the Tariff. 

• Generation Resources that plan to retire during the Planning Year will be subject to 
test for Physical Withholding. 

• Generation Resources that are or plan to be suspended will be subject to test for 
Physical Withholding. 

• Generation Resources that have been designated as a System Support Resource 
(SSR) may participate in the PRA. 

• Generation Resources must demonstrate capability on an annual basis as described 
below. 

• Generation Resources undergoing conversion to natural gas are not required to 
submit GVTC prior to returning. Changes in performance will be reflected in the 
resource’s rolling XEFORd. 

 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 34 of 268 

OPS-12 Public 

When to Perform and Submit a Generation Verification Test Capacity (GVTC) 
• Generation Resources, External Resources, ESR, Demand Response Resources 

backed by behind the meter generation, or Behind the Meter Generation (BTMG) 
that qualified as Planning Resources for the current Planning Year must submit their 
GVTC no later than October 31 in order to qualify as a Planning Resource for the 
upcoming Planning Year. GVTC can be completed by completing a real power test 
or based on operational data. The GVTC must be completed during the test period of 
September 1 through August 31 prior to the upcoming Planning Year. 

• A real power test is required to demonstrate a modification that increases the rated 
capacity of a unit, and a revised GVTC should be submitted to MISO no later than 
March 1 prior to the Planning Year. The initial GVTC, even if a Planning Resource is 
unable to test and the GVTC is 0, must be submitted by October 31 prior to the 
Planning Year. 

• A real power test is required when returning from a suspended state and the GVTC 
must be submitted to MISO. A real power test is required when any unit returns to 
service in MISO after an absence (including but not limited to, catastrophic events, or 
a period during which it was not qualified as a Planning Resource under Module E-
1). 

• A real power test is required for Planning Resources in an approved “Suspension” 
status. If a Planning Resource is unable to complete a real power test, the MP 
responsible for that Planning Resource must include this item, including timing and 
cost requirements, when requesting a facility specific reference level.  

The GVTC for a new or returning Non-Intermittent Generation resource is due by March 1 prior 
to the Planning Year unless the GVTC has been deferred via the ICAP Deferral process as 
described in Section 4.5. See Appendix J – GVTC Testing Requirements. 
 
GVTC Test Extension Request 

A Market Participant for a Generation Resource required to submit GVTC results must 
use Reasonable Efforts to submit GVTC results by October 31 prior to the upcoming 
Planning Year. If circumstances prevent the Market Participant from submitting the 
GVTC results for the Generation Resource by October 31, the Market Participant must 
notify the Transmission Provider no later than five (5) Business Days after October 31 
and request an extension. The extension request must include a reasonable explanation 
and justification for missing the deadline, estimated seasonally corrected GVTC values, 
and an expected completion date prior to the upcoming Planning Year. An extension 
may also be requested for re-testing and submitting after the October 31 deadline.  The 
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estimated seasonally corrected GVTC values are only an estimate to be used in initial 
SAC posting and the actual test results will be used for the final SAC posting. The 
Transmission Provider will review each extension request on a case-by-case basis to 
determine whether to approve or deny the request to extend the GVTC deadline. Denial 
of an extension will not preclude the Market Participant for the Generation Resource 
from utilizing the ICAP Deferral process.  Test results for Approved GVTC Test 
Extension Requests must be submitted by January 15 prior to the upcoming Planning 
Year. 

 
Reporting is accomplished through MISO’s PowerGADS reporting system as described in the 
Net Capability Verification Test User Manual. 

4.2.1.2  SAC Determination 

The SAC values for a Generation Resource are based on an evaluation of the type and volume 
of interconnection service, GVTC values, the XEFORd value of non-Schedule 53 Generation 
Resources as described in Appendix H – Non-Schedule 53 Seasonal Accredited Capacity 
(SAC) Calculations for Planning Resources and Appendix I – XEFORd Calculation, and SAC 
value for Schedule 53 Resources as applicable and described in Appendix Y – SAC 
Calculations for Schedule 53 Resources.   
 
Generation Resources relying either fully or in part on Energy Resource Interconnection Service 
(ERIS) coupled with firm Transmission Service to demonstrate deliverability must procure firm 
Transmission Service up to the Resource’s ICAP level in order to receive their full SAC 
allocation.  
 
If a Generation Resource’s procured firm Transmission Service coupled with ERIS is less than 
the Generation Resource’s ICAP value, the SAC allocation would be pro-rated based on Tariff 
Module E-1 Section 69A.4.5. 
 
The SAC methodology is implemented to address the fact that not all Generation Resources 
contribute equally to Resource Adequacy. By adjusting the capacity rating of a unit based on its 
availability, SAC provides a means to recognize the relative contribution that each resource 
makes towards Resource Adequacy. When the PRM requirement is similarly adjusted by the 
weighted average EFORd of all the pooled resources, the generating units with better than 
average availability will reflect higher values than units with below average availability. 
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In order for a Generation Resource to convert its entire calculated Total SAC into Zonal 
Resource Credits, the Generation Resource must be fully deliverable up to its ICAP. 
Deliverability is determined by any combination as outlined in Module E-1 Section 69A.3.1.g of 
the Tariff. 
 
If a Generation Resource is not fully deliverable up to its ICAP, the resource will be eligible to 
convert a value less than the Total SAC into Zonal Resource Credits as outlined in Appendix H 
– Non-Schedule 53 Seasonal Accredited Capacity (SAC) Calculations for Planning Resources, 
as well as in Appendix Y – SAC Calculations for Schedule 53 Resources.   
 
  

4.2.1.3  Intermittent Generation and Dispatchable Intermittent Resources - 
Qualification Requirements 

Intermittent Generation and Dispatchable Intermittent Resources are subclasses of Generation 
Resources and may qualify as Capacity Resources if they meet the same qualification 
requirements in Sec. 4.2.1.1 Qualification Requirements and the alternate GADS reporting 
procedure as described below: 
 

For existing Intermittent Generation and Dispatchable Intermittent Resources (eg. run-of-
river hydro, solar, biomass), Market Participants must supply MISO with a minimum of 
one entire Planning Year of hourly net output data for each season in which the resource 
would be accredited. 
 
For existing Intermittent Generation and Dispatchable Intermittent Resources not 
classified as run-of-river hydro or wind, Market Participants may submit up to three (3) 
Planning Years of hourly net output data, for a total of 9 months considered for each 
seasonal lookback period, during typical seasonal peak hours, where the typical seasonal 
peak hours are hours ending in 15, 16, and 17 EST for the Summer, Fall and Spring 
Seasons, and hours ending in 8, 9, 19, and 20 EST for the Winter Season. Seasonal 
accreditation for existing Intermittent Generation and Dispatchable Intermittent Resources 
not classified as run-of-river hydro or wind is determined as an average of the hourly net 
output.  
 
For Intermittent Generation and Dispatchable Intermittent Resources classified as run-of-
river hydro, Market Participants may submit up to fifteen (15) Planning Years of hourly net 
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output data, for a total of 45 months considered for each seasonal lookback period, 
during typical seasonal peak hours, where the typical seasonal peak hours are hours 
ending in 15, 16 and 17 EST for the Summer, Fall and Spring Seasons, and hours ending 
in 8, 9, 19 and 20 EST for the Winter Season. Seasonal accreditation for fun-of-river 
hydro resources is determined as a median of the provided hourly net output.  
 
For resources on qualified extended outage where data does not exist for some or all of 
the previous historical seasonal months, a minimum of 30 consecutive days’ worth of 
historical net output data during the relevant typical seasonal peak hours, must be 
provided prior to participating in the PRA.  
 
New Intermittent Generation or Dispatchable Intermittent Resources that do not have a 
minimum of 30 consecutive days’ worth of seasonal historical operating data during the 
typical seasonal peak hours may participate in the PRA and will receive class average 
accreditation values if the resource will be in operation by the start of a Season in the 
applicable Planning Year. 
 

4.2.1.4  Dispatchable Intermittent Resources and Intermittent Generation 
Resource - SAC Determination 

The Seasonal Accredited Capacity (SAC) for Intermittent Generation and Dispatchable 
Intermittent Resources will be determined by MISO based on historical performance, availability, 
and type and volume of Interconnection Service. Examples of SAC calculations for these 
resources can be found in Appendix V – Solar and Run-of-River Hydro Capacity Credit. 
 
Intermittent Generation and Dispatchable Intermittent Resources that are powered solely by 
wind will have their SAC values determined based on Interconnection Service volumes and their 
respective wind capacity credit established via seasonal Effective Load Carry Capacity (ELCC) 
analyses as described in Appendix A – Wind Capacity Credit. 
 

1.1.1.1.1 4.2.1.5  Wind Capacity Credit 

MISO calculates specific wind capacity credit (%) for each wind resource and applies it to its 
registered maximum capability (MW) in the Commercial Model or its registered Capacity (MW) 
through the LMR or External Resource registration process. MISO uses historical wind 
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availability information to calculate a seasonal Effective Load Carrying Capacity (ELCC) to 
determine a wind capacity credit. Wind capacity credits are determined for each individual wind 
resource based on its average capacity factor during MISO’s top eight (8) coincident peaks that 
occurred during the Season for the previous three Planning Years. 
 
A new wind resource with no commercial operation history during the Season will receive a wind 
capacity credit equivalent to the MISO system wide wind capacity credit from the seasonal 
Effective Load Carrying Capacity (ELCC) analyses for their initial Planning Year, and thereafter 
metered data will be used to calculate its future resource-specific wind capacity credit.  
 
If an existing wind resource has no historical metered data available, or was inoperable for a 
Season, then the existing wind resource will receive a seasonal capacity credit of 0%. 
 
An increase in unit capacity for Intermittent Generation and Dispatchable Intermittent Resources 
that are solely powered by wind after the SAC values have been established will require written 
notification from the Market Participant to a member of the Resource Adequacy department to 
update the values. This notification is due by March 1 prior to the applicable Planning Year.  
 
BTMG wind will have their SAC values determined from their historical net output during periods 
of MISO system peak Demand for the three Planning Years prior.  
 
For more information regarding the methodology for calculating wind capacity credits, see 
Appendix A – Wind Capacity Credit of this BPM and MISO’s wesbite (misoenergy.org / Planning 
/ Resource Adequacy / PRA Documents / select the appropriate Planning Year) for the Wind 
and Solar Capacity Credit Report. Additionally, Appendix H – Seasonal Accredited Capacity 
(SAC) Calculations for Planning Resources details the determination of convertible SAC using 
the deliverability-adjusted capacity factor. 
 

1.1.1.1.2 4.2.1.6  Solar Capacity Credit 

Solar resources will have their SAC values determined based on the three (3) most recent 
Planning Years of historical average net output during typical seasonal peak hours, where the 
typical seasonal peak hours are hours ending in 15, 16, and 17 EST for the Summer, Fall and 
Spring Seasons, and hours ending in 8, 9, 19 and 20 EST for the Winter Season. 
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Solar resources that have been upgraded or returning from extended outages shall submit all 
operating data for the prior Season with a minimum of 30 consecutive days to have their 
capacity registered with MISO.  
 
Solar esources with less than 30 days of metered values would receive seasonal class 
accreditation for their initial Planning Year in operation. Seasonal class accreditation for a new 
solar resource in the Summer, Fall, and Spring Seasons is 50% and 5% for the Winter Season. 
Refer to Appendix V - Solar and Run-of-River Hydro Capacity Credit for additional examples 
and determination of convertible SAC. 
 

4.2.2 Use Limited Resources 

4.2.2.1 Use Limited Resources – Qualification Requirements 

Use Limited Resources are defined as Generation Resources or External Resource(s), that due 
to design considerations, environmental restrictions on operations, cyclical requirements (such 
as the need to recharge or refill), or for other non-economic reasons, are unable to operate 
continuously, but are able to operate for a minimum set of consecutive operating hours. A 
Capacity Resource may be defined as a Use Limited Resource if it: 

• Is capable of providing the Energy equivalent of its claimed Capacity for a minimum 
of at least four (4) continuous hours each day across MISO’s peak; 

• Notifies MISO of any outage (including partial outages) and the expected return date 
from the outage; 

• Demonstrates GVTC and submits the results to MISO; 
• Is a dispatchable resource(s) in which the unit(s) have physical limitations; 
• Identifies the resource as use limited when registering the asset, subject to MISO 

approval. 
o MISO will review the conditions of the asset or PPA to determine if the 

resource qualifies as a Use Limited Resource. 
o MISO will consider how the resource has historically operated and any 

proposed changes in its operation to determine if the resource qualifies as a 
Use Limited Resource. 

 
Use Limited Resources are a subclass of Generation Resources and may qualify as Capacity 
Resources if they meet the same qualification requirements in Section 4.2.1.1 Qualification 
Requirements. 
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• MISO may qualify a resource classified as a Diversity Contract as a Use Limited 
Resource seasonally provided the resource meets all of the requirements of both an 
External and Use Limited Resource. 

• Use Limited Resources must demonstrate GVTC on an annual basis as described in 
Section 4.2.1.1 Qualification Requirements. See Appendix J – GVTC Testing 
Requirements for additional details. 

• Use Limited Resources with any new or untested additional capacity are eligible for 
the ICAP Deferral Process as described in Section 4.5 ICAP Deferral. 

4.2.2.2 Use Limited Resources – SAC Determination 

The SAC values for a Use Limited Resource are based on an evaluation of the resource type 
and volume of Interconnection Service, GVTC value, and XEFORd value of such Use Limited 
Resource as described in Appendix H – Non-Schedule 53 Seasonal Accredited Capacity (SAC) 
Calculations for Planning Resources. 
 
In addition, a Use Limited Resource with contract provisions that prevent the resource from 
meeting its Must Offer requirement will have a decrease in the SAC calculation to the extent that 
the contract provisions are less than the required Must Offer requirement of 4 hours across the 
forecasted peak for each day during the registered Season. Use Limited Resources unable to 
meet the Must Offer requirements will have their SAC prorated relative to the percentage of 
hours meeting the Must Offer requirement and to the must offer hours for the Season. 
 

4.2.3 External Resources 

MPs may register an External Resource by providing the information listed below to MISO 
Resource Adequacy to qualify such resources as Capacity Resources. External Resources are 
registered through the MECT tool for each Planning Resource Auction and reviewed and 
approved by MISO Resource Adequacy staff. An MP that owns an External Resource or 
contracts for an External Resource through a power purchase agreement (PPA) may register its 
External Resources. An MP must denote within the registration if the External Resource being 
registered is a Use Limited Resource. External Resources that are also Use Limited Resources 
must meet all requirements in Section 4.2.2.1 “Use Limited Resources – Qualification 
Requirements” and be approved by MISO Resource Adequacy. 
 
An MP must submit the completed registration form for existing External Resources in the 
MECT by February 1 prior to the upcoming Planning Year. New External Resource registrations 
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or existing registrations with increased capacity are to be submitted in the MECT by March 1 
prior to the upcoming Planning Year. Existing registrations with increased capacity are required 
to submit the original GVTC by October 31 prior to the upcoming Planning Year. The completed 
registration form requires the MP to certify that the registration information is accurate and that 
the qualifying MWs from External Resources are not being registered by another party. MISO 
will notify the MP within 15 days after a completed registration form is received regarding 
accreditation of the External Resource. MISO will review the External Resource registration 
form for completeness and accuracy, and will notify the MP when it has been determined 
whether or not the External Resource qualifies for the applicable Planning Resource Auction, or 
whether there are any outstanding deficiencies in the registration. 
 

4.2.3.1 External Balancing Authority Qualification Options 

MISO has established host/external Balancing Authority qualification criteria that applies to 
Balancing Authorities that could impact Energy schedules associated with qualifying External 
Resources. The Balancing Authority qualification criteria ensures that Energy schedules 
corresponding to the qualifying External Resources will only be interrupted in a manner that 
provides consistency, transparency, and reliability. 
 
An executed PPA or External Resource owned prior to April 3, 2014 will continue to qualify as a 
Planning Resource for the initial full term of the PPA or ownership of the resource, if it is only 
interruptible as a last resort under Requirement 2 of NERC Standard EOP-011. A Diversity 
Contract executed prior to April 3, 2014 will continue to qualify as a Planning Resource, if it is 
only interruptible as a last resort under Requirement 2 of the NERC Standard EOP-011 between 
June 1 and September 30. 
 
Resources or PPAs that are submitted to MISO for qualification as External Resources must 
have their corresponding Energy schedules flow through host/external Balancing Authorities 
that comply with one of the three options outlined below to qualify. 
 
A. Scheduled Interruption Linked to Performance of a Specific Generator in the External 
Balancing Authority 
In the case of unit specific sales, if the MISO Balancing Authority Area is experiencing an 
Energy Emergency, the external Balancing Authority will not interrupt the schedule from the 
External Resource unless the generator being used to serve a unit-specific sale has a forced or 
planned outage. 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 42 of 268 

OPS-12 Public 

 
This type of External Resource would be treated similarly to internal generation because those 
internal resources constitute Capacity Resources, even when they can be interrupted for forced 
or planned outages. This provision ensures that the generator delivering the Energy in support 
of the PPA can be specifically identified. 
 
B. Slice-of-System Curtailed Pro-Rata with Load in the Source Balancing Authority when 
Source Balancing Authority is in Emergency Procedures 
PPA or External Resource fleets in this category will qualify as Planning Resources, so long as 
the associated capacity schedule only will be curtailed pro-rata, along with load in the source 
Balancing Authority, and only when the source Balancing Authority is operating under 
Emergency Procedures. 
 
Under this situation and as an example, a PPA with a 1,000 MW export schedule from an 
external Balancing Authority with a 3,000 MW load will be curtailed pro-rata along with the load 
when the external Balancing Authority is operating under Emergency Procedures. That is, 
curtailment would take place three-quarters to firm load and one quarter to the firm schedule. 
This pro-rata treatment is triggered when MISO experiences emergency conditions at the same 
time as the external Balancing Authority. 
 
C. Slice-of-System in a Balancing Authority that Coordinates Planning Reserve 
Qualifications and Shares Emergency Responsibilities with MISO’s Balancing Authority 
In addition to the slice-of-system treatment noted in category B above, a slice-of-system PPA or 
External Resource fleet can qualify as External Resources under this category, and MISO and 
the external Balancing Authority will share Load Shedding on a pro-rata basis in proportion to 
the load in the area under the Capacity Emergency, so long as the requirements of this category 
are met. This qualification category has several requirements for the host Balancing Authority: 

1. It must be in MISO’s Reliability Coordination Area. 
2. It must share Operating Reserves with the MISO Balancing Authority. 
3. It must have a Seams Operating Agreement with MISO containing several features. 

The Seams Operating Agreement must: 
a. Ensure that the host Balancing Authority has established planning reserve 

processes and criteria similar to MISO. 
b. Specify the actions that will be taken by both entities, MISO and the host 

Balancing Authority, during Emergency Procedures prior to implementing 
Load Shedding. 
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c. Specify that the host Balancing Authority will submit load estimates to MISO 
in a similar manner as submitted by other Load Serving Entities under 
Module E-1, provide generator testing data for all resources used to serve 
firm requirements of the host Balancing Authority, and provide transparency 
to such resource plans in the form of a FRAP or RBDC Opt Out, pursuant to 
Module E-1. 

 
With these requirements in place, when both Balancing Authorities have exhausted other 
emergency operating actions and are in a firm load shedding event, load shedding is shared on 
a pro-rata basis in proportion to the load in the area under the capacity emergency. 
 
For example, if the load of an external Balancing Authority in capacity emergency is 3,000 MW, 
and the load of the area in MISO in capacity emergency is 17,000 MW, then pro-rata load shed 
is 3/20 of the total for the external Balancing Authority and 17/20 for the area in MISO in the 
capacity emergency. 

4.2.3.2 External Resources - Qualification Requirements 

The following information will be required to register an External Resource: 
• Demonstration of firm Transmission Service from the External Resource to the MISO 

border, and that; 
• Firm Transmission Service has been obtained within MISO to deliver the Capacity 

Resource MWs seeking to be qualified from the External Resource(s) to the Load 
Zone CPNode within MISO. The Load Zone CPNode will be interpreted as the Local 
Balancing Authority (LBA) that MISO’s OASIS reservation sinks in for Network 
Customers, or either; 

o The External Resource has Network Resource Interconnection Service under 
Attachment X. 

o The External Resource was accepted by the Transmission Provider and 
confirmed by a Network Customer as a designated Network Resource under 
the OASIS reservation process in place prior to either the initial effective date 
of the Energy Market in 2005 or that Transmission Owner’s integration date. 

• External Resources may procure firm Transmission Service (or utilize a 
Grandfathered Agreement) to meet the deliverability requirements. 

o Firm Transmission Service must either be in the form of a firm Point-to-Point 
(PTP) Transmission Service Request (TSR) or firm Network Integration 
Transmission Service (NITS) Scheduling Rights (SR). 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 44 of 268 

OPS-12 Public 

▪ NITS Scheduling Rights should reference the OASIS NITS Application 
Reference number or Assignment Reference number, and Resource 
Name of the Scheduling Right. 

o Firm Transmission Service (PTP TSR or NITS SR) must cover the entire 
applicable Season within the Planning Year in aggregate and be submitted in 
the MECT once approved. The resource is only deliverable to the LBA 
identified in the firm transmission study that grants the NITS SR or PTP TSR. 

• Demonstrates that any External Resources or portions of External Resources being 
registered as Capacity Resources to serve the Load of the LSE are not otherwise 
being used as capacity resources in any other RTO/ISO or in another state resource 
adequacy program, is available in the event of an Emergency, and performs an 
annual GVTC test and reports the data via MISO’s PowerGADS (or alternatively, 
submits a populated Non-GADS Performance Template to the MECT) by October 31 
for returning resources and March 1st for new resources. 

• External Resources that have been retired prior to the applicable Planning Year will 
not qualify as a Planning Resource. 

• If External Resources used to meet Resource Adequacy Requirements retire or 
suspend during the Planning Year, they must be replaced effective with their change 
of status date. 

• External Resources greater than or equal to 10 MW based on their GVTC must 
submit generator availability data to PowerGADS through the MISO Market Portal. 
This 10 MW threshold applies to individual generator sizes and not to contracted 
capacity values in PPAs and does not apply to Intermittent Resources or Intermittent 
Generation. Quarterly GADS Event and Performance Data must be submitted by the 
end of the month following the quarter (April for Q1, July for Q2, October for Q3, and 
January for Q4). The submitted data must pass Level 2 Validation without any errors. 
Units that fail to submit Level 2 Validated quarterly GADS data will be disqualified for 
participation in the PRA. 

• External Resources less than 10 MW based upon GVTC that begin reporting GADS 
data must continue to report such information. 

• Border External Resources and Coordinating Owner External Resources will be 
modeled, for LOLE and PRA purposes, in the LRZ where their firm Transmission 
Service crosses the MISO border. All remaining External Resources will be modeled 
in an External Resource Zone based on their associated External Balancing 
Authority. 
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• A PPA may qualify as a Planning Resource if it is valid for the entire Season or is 
unavailable for no greater than thirty-one (31) days in total for each Season it is 
being used. If an amended PPA or interim operating plan exists for the Season in 
which the MP seeks capacity credit, this will be used in calculating the capacity value 
provided the PPA or interim operating plan contains a capacity amount. 

• For a PPA to qualify as a Capacity Resource, it must demonstrate that it complies 
with the requirements found in Section 69A.3.1.c of the Tariff. 

• External Resources that are in service and registering as a Planning Resource for 
the first time must submit GVTC, and if greater than or equal to 10 MW based on 
GVTC must submit GADS data (if applicable) prior to being approved as a Capacity 
Resource. 

• An External Resource registration needs to point to a Load Zone CPNode. Along 
with firm Transmission Service, this acts as verification of deliverability to the load 
being served by the External Resource. 

• All External Resources being used as a Planning Resource are required to perform a 
real power test according to MISO’s Generator Test Requirements and submit the 
GVTC data to MISO’s PowerGADS no later than October 31 to qualify as a Planning 
Resource. The test shall be performed between September 1 and August 31 of the 
prior Planning Year and be corrected to the average temperature of the date and 
times of MISO’s coincident seasonal peaks, measured at or near the generator’s 
location, for the last 5 years, or provide past operational data that meets these 
requirements to determine its GVTC and submit its GVTC data to MISO’s 
PowerGADS. 

o Resources that do not submit real power tests through GADS must submit a 
populated Non-GADS Performance Template via MECT as substitute. 
Existing resources must do this by October 31, while new resources should 
submit this template by March 1. 

• External Resources undergoing gas conversion are not required to submit GVTC prior 
to returning.  

• MPs who register a slice-of-system External Resource are responsible for ensuring 
proper outage and GVTC data is submitted to MISO through PowerGADS, unless a 
populated Non-GADS Performance Template is submitted via MECT for the External 
Resource. This information is due no later than October 31 of the prior Planning Year 
to qualify as a Planning Resource. 
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When to Perform and Submit a Generation Verification Test Capacity (GVTC) 
• External Resources that qualified as Planning Resources for the current Planning 

Year shall submit their GVTC data no later than October 31 in order to qualify as a 
Planning Resource for the upcoming Planning Year. GVTC can be met by a real 
power test or past operational data must be provided during the test period between 
September 1 and August 31 prior to the upcoming Planning Year. 

• A real power test is required to demonstrate a modification that increases the rated 
capacity of a unit, and then submit the revised GVTC to MISO by March 1. The initial 
GVTC should be submitted by October 31 prior to the Planning Year. 

• A real power test is required when returning from a suspended state and the results 
of the GVTC should be submitted to MISO via the PowerGADS system. 

• A real power test is required when any unit returns to MISO after an absence 
(including but not limited to, catastrophic events, or not qualified as a Planning 
Resource under Module E-1) or being qualified as a Planning Resource for the first 
time and must be submitted to MISO no later than March 1 prior to the Planning 
Year. 

• The GVTC for a new External Resource is due before a Market Participant registers 
the new External Resource in the MECT and must be submitted by March 1 prior to 
the upcoming Planning Year. 

• See Appendix J – GVTC Testing Requirements. 
• External Resources with any new or untested additional capacity are eligible for the 

ICAP Deferral process as described in Section 4.5 ICAP Deferral. 
• Reporting is accomplished through MISO’s PowerGADS reporting system as 

described in MISO’s Capacity Verification Manual, which is located on MISO’s 
PowerGADS > Tools > Guide. 

 

4.2.3.3 Submission of new External Resource Registrations 

A Market Participant must register their new External Resource via the Registrations screen in 
the MECT by March 1 prior to the Planning Year. To guarantee new resources can be used in 
an LSE’s FRAP or RBDC Opt Out, registrations  must be submitted no later than February 15 
prior to the Planning Year. The registering entity must be a Market Participant prior to 
registering an External Resource. Any entity that is not a Market Participant, but desires to 
register an External Resource, must contact the Client Services and Readiness team at MISO 
Help Center (https://help.misoenergy.org/) to become a Market Participant. The resource 
information submitted through the Registrations screen will require the Market Participant to 
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certify that the registration information is accurate, complete, and that the qualified MWs from 
the External Resource are not being registered by another party or used in another Balancing 
Area for capacity purposes. Appendix F, External Resources, contains the information that must 
be submitted by an MP through the MECT on the Registrations screen.  

4.2.3.4 Amendments to Accredited External Resource Registration Data 

The Market Participant can amend the registration for an External Resource for an upcoming 
Planning Year by providing MISO notification no later than March 1 if the original registration 
was submitted by the deadline. 

4.2.3.5 Renewal of External Resource for Subsequent Planning Years 

Renewed External Resource registrations must be submitted by February 1 prior to the 
upcoming Planning Year. MISO will review the renewed External Resource registration 
information for completeness and accuracy and ensure it complies with the qualification 
requirements for an External Resource. MISO will notify the Market Participant within 15 days 
after the renewed registration form has been submitted as to whether or not the External 
Resource has been accredited as an External Resource, or whether there are any deficiencies 
within the registration that must be corrected. If the External Resource is accredited as an 
External Resource, it will be given a unique name for tracking purposes and made available in 
the MECT for use by the MP during the applicable Planning Year. 

4.2.3.6 Review of Power Purchase Agreements 

Market Participants that have entered into power purchase agreement(s) for future Planning 
Years must provide to MISO the documentation that demonstrates the active power purchase 
agreement and MISO will make a preliminary determination of whether the agreement(s) would 
qualify as External Resources from power purchase agreement(s) as set forth in sections 
69A.3.1.c.(i) through 69A.3.1.c.(v) of the Tariff. PPAs meeting these requirements are 
considered conforming. Market Participants must submit this documentation as part of the 
External Resource registration process and will be reviewed by MISO Resource Adequacy staff.  
 
MISO Resource Adequacy and Legal staff will review the submitted agreement(s) and respond 
within 60 days of receipt of the request. MISO will provide written confirmation as to whether the 
contract meets the current Tariff requirements. Any such determination is based upon the 
existing version of the Tariff, which may be modified from time to time subject to the acceptance 
of such modifications by the Federal Energy Regulatory Commission. The Market Participant 
requesting an advanced review of their agreements will need to follow the procedures 
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applicable to the planning period for which such External Resource is intended to be relied upon 
to meet capacity requirements. This includes the provision of the appropriate GVTC and GADS 
data and other requirements then in effect for registering an External Resource as set forth in 
the Tariff and in Section 4.2.3 External Resources, to have the External Resource modeled in 
the MECT and qualified as a Capacity Resource. Any subsequent modifications to the PPA will 
be subject to a new confirmation determined by MISO regarding the portion of the term. 
 
PPAs that do not meet the requirements of Section 69A.3.1.c (i) through (v) of the Tariff are 
considered non-conforming and must provide MISO with all the following information in order to 
qualify as a Capacity Resource: 

a) The PPA was executed prior to October 20, 2008; 
b) NERC regional entity has accredited the PPA to satisfy resource adequacy 

requirement provisions; 
c) The PPA has provided reliable capacity to the Transmission Provider Region; 
d) The supplier(s) of capacity in the PPA commit(s) to provide the capacity to an LSE in 

the Transmission Provider Region in a defined amount at a defined location based 
upon the supplier(s)’ portfolio of generation assets; 

e) Energy from the PPA cannot be interrupted for economic reasons and will only be 
interrupted for force majeure type conditions as a last resort during Emergency 
conditions; 

f) Either the purchaser(s) or the supplier(s) of capacity in the PPA has committed to 
offer energy into the Day-Ahead Energy and Operating Reserves Market and all pre-
Day-Ahead and the first post Day-Ahead Reliability Assessment Commitment 
processes for all periods for which Energy is available under the PPA, consistent 
with the must offer provisions in Section 69A.5; 

g) The physical resource(s) backing the PPA are identified by the supplier of the PPA; 
h) The portion of the physical resources backing the PPA has not otherwise been 

registered by any other entity as Capacity Resources in the MISO Region or as 
capacity resources in any other region; and 

i) If the PPA is renewed, the PPA will be modified to comply with the terms of Section 
69A.3.1.c (i) through (v) and (vii). 

4.2.3.7 External Resources – SAC Determination 

The Seasonal Accredited Capacity (SAC) for External Resources will be accredited based on 
seasonal GVTC values and seasonal Transmission Service, and seasonal XEFORdd (where 
applicable) values of such External Resources, are based on the methodology documented in 
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Appendix H – Non-Schedule 53 Seasonal Accredited Capacity (SAC) Calculations for Planning 
Resources. MISO will determine SAC values for External Resources that are Intermittent 
Generation as described in Section 4.2.1.4 – Dispatchable Intermittent Resources and 
Intermittent Generation Resource – SAC Determination. External Resources, from PPAs, with 
varying monthly capacity values will be credited with the monthly capacity value of the contract 
that corresponds with the seasonal peak Demand month, unless the resource(s) supporting the 
PPA are considered Intermittent Generation. 

4.2.3.8 Dually Connected Border External Resources 

Border External Resources can have interconnection facilities which connect to multiple LRZs. 
In those instances, these resources would be modeled in a single Local Resource Zone with 
which the resource has the greatest connectivity. Connectivity is measured using shift factor 
analysis that evaluates the generator’s impact on flows on the Transmission System. The 
analysis is performed based on the latest models and input files used in support for the 
upcoming PRA. The study model is created by ramping the resource up and sinking the output 
to the MISO footprint. Line loadings in the connected LRZs are compared with those of the base 
model to determine the impact of the unit. The study will include consideration of tie line flow, 
impact on historical constraints, and impacts on the connected LRZs as a whole. Results of the 
analysis will be posted on MISO’s website prior to the Planning Resource Auction. Details 
regarding the resource’s impact on individual transmission lines will not be published. 

4.2.3.9 SAC Determination – Fixed Capacity PPA 

Market Participants may register External Resources where the supplier has guaranteed 
delivery of a fixed MW value of capacity. Market Participants must contact MISO Resource 
Adequacy for a review of this type of PPA. Subsequent approval of such contracts by MISO 
results in an accreditation of XEFORd and the SAC will be set equal to the ICAP of the External 
Resource registered. PPAs backed by an Intermittent Resource do not qualify as this type of 
PPA. 

4.2.3.10 SAC Determination – Full Requirements PPA 

Market Participants may register External Resources to model a full requirements power 
purchase agreement with a counterparty. This results in the ICAP of the External Resource 
being increased for the Planning Reserve Margin, applicable Transmission Losses, and the 
Forced Outage rating. This adjusted ICAP will be used in the External Resource’s SAC and 
Must Offer calculations. Market Participants must contact MISO Resource Adequacy for a 
review of these types of contracts. 
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𝐼𝐶𝐴𝑃𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 = ∑ (
𝐼𝐶𝐴𝑃𝑖 𝑥 (1 + 𝑃𝑅𝑀𝐿𝑅𝑍) 𝑥 (1 + 𝑇𝐿𝐿𝐵𝐴)

(1 − 𝑋𝐸𝐹𝑂𝑅𝑑𝑖)
)

𝐺𝐴𝐷𝑆 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠

 

 
Where: 
ICAPadjusted: PPA Percent x Resource ICAP or amount owned by MP 
XEFORdi: XEFORd of selected GADS resource 
PRMLRZ: Planning Reserve Margin Requirement for the Local Resource Zone that the External 
Resource will be serving Load in 
TLLBA: Transmission Losses for the LBA that the External Resource will be serving load in 
 

4.2.4 DRR Type I and Type II – Qualification Requirements 

Demand Response Resources (DRR) Type I and Type II may qualify as Capacity Resources 
provided that the following criteria are met. (All references to generation availability and testing 
in this section pertain to DRRs backed by generation.): 

• DRR Type I and Type II backed by behind the meter generation (that are not 
Intermittent Generation and Dispatchable Intermittent Resources) must submit 
generator availability data (including, but not limited to, NERC GADS) into the 
PowerGADS tool through the Market Portal. 

• DRR Type I and Type II must demonstrate seasonal capability on an annual basis. 
Verification of DRR Type I and Type II capability will be in accordance with the 
guidelines established by the applicable Regional Entity, unless superseded by 
specific verification guidelines set by the applicable state authorities. 

• DRRs may qualify as Capacity Resources if they meet the same qualification 
requirements in Section 4.2.1.1 Qualification Requirements. 

• DRRs must demonstrate seasonal corrected GVTC on an annual basis as described 
in Section 4.2.1.1 Qualification Requirements. See Appendix J – GVTC Testing 
Requirements for additional details. 

• DRRs with any new or untested additional capacity are eligible for the ICAP Deferral 
Process as described in Section 4.5 ICAP Deferral. 

4.2.4.1 DRR Type I and Type II – SAC Determination 

MISO will determine the SAC value for each Demand Response Resources backed by behind 
the meter generation based on an evaluation of GVTC value and XEFORd values of such 
generator. If such behind the meter generation facility is interconnected to the Transmission 
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System, MISO will consider the type and volume of the interconnection service when 
determining the Unforced Capacity. If GADS data is not required to be submitted by the MP, 
then a class average EFORd of the resource type will be used to calculate the forced outage 
rate (XEFORd) for the resource. 
 
A XEFORd value of zero will be applied to all DRR that interrupts or controls load but is not 
backed by behind the meter generation. 
 
SAC MW options for units with derates prior to the GVTC test date is further explained in 
Appendix J.4 – Generation Verification Test Capacity During a Derate. 
 

4.2.5  Load Modifying Resource Obligations and Penalties 

Load Modifying Resources (LMRs) consist of Demand Resources (DR) and Behind the Meter 
Generation (BTMG). A Demand Resource shall mean a resource registered with MISO defined 
as Interruptible Load or Direct Load Control Management and other resources that result in 
additional and verifiable reductions in end-use customer Demand during an Emergency. 
 
Behind the Meter Generation is defined as a generation resource used to serve wholesale or 
retail load that is located behind a Load Zone CPNode. BTMG is not included in MISO’s 
Setpoint Instructions. An LMR that exclusively relies only on a generator to accomplish the load 
reduction and remains synchronously connected to the grid, or injects onto the grid, must 
register as a BTMG.  In scenarios where LMRs represent an interruptible program that 
disconnects the load from the grid and activates a local backup generator to provide power on 
an asynchronous island, independent from the grid, a DR registration may be used. 
 
BTMG and DR requirements to qualify as an LMR are covered in Sections 4.2.6 - BTMG 
Qualification Requirements and 4.2.7 - Demand Resource (DR) Qualification Requirements of 
this BPM. 
 
LMRs differ from Capacity Resources in that they do not have a must offer requirement, 
however, they must be available for use within MISO as defined in this BPM during Emergency 
events (including capacity and transmission events) declared by MISO unless unavailable 
because of maintenance, Force Majeure or other reasons outlined in this BPM. LMRs 
communicate to MISO their availability through the Demand Side Resource Interface (DSRI). 
MPs with LMR assets must provide updates to availability specific to each LMR that is listed in 
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the DSRI. The DSRI is populated with the monthly Demand Reduction Capability Forecast 
values provided at the time of the LMR registration.  If the LMR partially clears, the value in the 
DSRI will be adjusted by the % of the total seasonal ZRCs a resource clears in a Planning 
Resource Auction (PRA) or used in a Fixed Resource Adequacy Plan (FRAP) or RBDC Opt Out 
times the Demand Reduction Capability Forecast. If the LMR only partially clears the PRA, 
MISO will grant an opportunity to adjust the monthly MW values to account for the cleared LMR 
ZRCs. It is critical that LMR availability always be current as the Scheduling Instructions 
(dispatch directives) and ultimately performance and availability review will utilize the 
information in the DSRI at the time the Scheduling Instruction is issued and how the Market 
Participant responds to the Scheduling Instruction.  If the LMR is on any type of derate, outage 
or otherwise not available, the LMR availability should be adjusted by decrementing the 
availability in the DSRI by reducing the “MWs available for MISO” for the affected LMR. The 
following are two examples of a 40 MW BTMG LMR derated by 25 MWs, and a 25 MW DR LMR 
derated by the full 25 MWs and is completely in outage: 

 
If a BTMG is scheduled to be deployed by the MP, the “Self Scheduled MWs” section in the 
DSRI should be increased for LMR MWs that are scheduled to be deployed and the “MWs 
available for MISO” amount should be reduced to reflect the remaining MWs available for 
additional MISO deployment. If a DR is scheduled to be deployed by the MP, or it simply has 
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reduced load for the end-use at the facility then the “Self Scheduled MWs” section in the DSRI 
should be increased for LMR MWs that are scheduled to be deployed or has been already 
reduced, and the “MWs available for MISO” amount should be reduced to reflect the remaining 
MWs available for additional MISO deployment.  Derates and outages that occur where load is 
not reduced should not be entered as “MWs available for MISO” or “Self Scheduled MWs”. The 
following are two examples of a 40 MW BTMG LMR coming online for a test between 0600 – 
2100, and a 25 MW DR LMR available for only 5 MWs for MISO because there is reduced load 
at the facility: 

 
 
For specifics on DSRI functionality, please see the MP LMR Users Guide located in the 
Learning Center. 
 
If an Emergency is declared by MISO that requires LMR deployment, MISO will issue 
Scheduling Instructions in the DSRI using the LMR availability information (“MWs available for 
MISO” and “Self Scheduled MWs”) provided by MPs. Self Scheduled MWs are included in a 
Scheduling Instruction to ensure that the MW deployed voluntarily by an MP continue to be 
deployed if required during an Emergency.  Self Scheduled MWs are not subject to notification 
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times because they are already planned to be performing at those levels, as decided by the MP; 
however, MWs available for MISO are subject to notification times whenever Scheduling 
Instructions are created. The LBA and the MP will receive a notification of the Scheduling 
Instructions via a MISO Communications System (MCS) message (LMR Implementation MCS 
message type).  MPs will also receive a Scheduling Instructions event banner within the DSRI 
application as shown below (with audible alerts until acknowledged).  
 

 
 
Market Participants with LMRs must have personnel operating on a 24x7 basis that can receive 
and respond to MCS messages, Operator Interface Declarations and Messages, and LMR 
Scheduling Instructions events in the DSRI. The MP will need to acknowledge receipt of the 
Scheduling Instruction and update the remaining availability, if any, of the LMR(s) being used to 
meet the Scheduling Instruction in DSRI to reflect the MW amount available in the specified 
time(s). This update and acknowledgement should be done within one (1) hour of receiving the 
Scheduling Instruction from MISO. Also, before the Emergency deployment, the MP that 
registered the LMR(s) should submit the specific designation of LMRs and associated MWs 
used to meet the total MWs contained in the Scheduling Instruction via the Resource 
Deployment tab of the LMR Scheduling Instruction Event in the DSRI. 
 
MPs that report LMR availability (including self-scheduled MWs) in the DSRI that is less than 
the performance obligation based on the MW value that is being used to meet RAR, may be 
requested to provide documentation and/or metering data to MISO for the dates and hours that 
MISO declared an Emergency. Meter data for the LMRs used to meet the MWs requested in the 
Scheduling Instruction mustbe uploaded in the Demand Response Tool within 103 days of the 
Emergency event or as requested by MISO. 
 
MISO will not violate registration parameters (e.g., notification time) and real time availability 
updates provided by MPs when issuing a Scheduling Instruction. MISO does, however, rely on 
real time availability updates provided by MPs when issuing a Scheduling Instruction. 
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4.2.5.1 LMRs with Dual Registration 

Market Participants that register LMRs are eligible to also register in the Energy market as 
Emergency Demand Resources and/or Demand Response Resources. 
 
LMRs that have some capability registered as Emergency Demand Response (EDR) or 
Demand Response Resource (DRR) should adjust their availability in DSRI to reflect net LMR 
MWs available to MISO (e.g. decrement total LMR capability by EDR offer amount and DRR 
cleared Day-Ahead or pending Real Time offer).  It is the responsibility of the Market Participant 
to ensure no double counting of MWs offered across the dual registration types.  Double 
counted MWs may be subject to underperformance penalties. 

1.1.1.1.3 4.2.5.1.1 LMRs Also Registered as Demand Response Resource (DRR) 

DRR Type I and Type II that have converted SAC to ZRCs which were used to meet seasonal 
Resource Adequacy Requirements (RAR) are categorized as Capacity Resources under 
Module E-1 (Section 69A.3.1.b) and therefore are not LMRs. However, a DRR that does not 
convert all its associated SAC may also register the remaining SAC of the resource as an LMR. 
In this case, the SAC converted and used to meet RAR under the LMR designation would follow 
the respective LMR requirements and likewise the DRR SAC if converted and used to meet 
RAR would carry the must offer requirement. The combined SAC converted to ZRCs between 
the DRR designation and the LMR designation cannot exceed the assigned SAC value of the 
singular resource. 

1.1.1.1.4 4.2.5.1.2 LMRs Also Registered as an Emergency Demand Resource 
(EDR) 

A resource may qualify as an Emergency Demand Response (EDR) under Schedule 30 to 
participate in the Energy market regardless of whether it qualifies as an LMR under Module E-1. 
An LMR may also dually register and qualify as an EDR. In the case of a dual LMR / EDR 
registration, the resource may be dispatched as an EDR when there is a pending EDR offer 
(EDR offers are made daily). If the resource is not dispatched as an EDR, it maintains its LMR 
obligations, and its performance will be evaluated as such. Being dual registered requires the 
resource to meet the most stringent of the two designations’ requirements. Also, the tolerance 
band allowed for an EDR does not apply when dual registered. MISO will not assign LMR 
penalties to Emergency Demand Response (EDR) resources that have already been assessed 
penalties under Schedule 30 of the Tariff. 
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For more information regarding the dual registration of LMRs as EDRs, please see Section 6.4 
of BPM-026 Demand Response. 

1.1.1.2 4.2.5.2 LMR Performance Obligations 

The registered capacity of accredited LMRs that has been converted to ZRCs and has cleared 
in the PRA must be available as outlined above for use in the event of an Emergency declared 
by MISO. MISO will populate the DSRI with the monthly Demand Reduction Capability Forecast 
values provided at the time of the LMR registration.  If the LMR partially clears, the value in the 
DSRI will be adjusted by the % of the total seasonal ZRCs a resource clears times the Demand 
Reduction Capability Forecast. MPs should keep these values up to date to ensure the 
availability is accurate as Scheduling Instructions will be based on the LMR Availability in the 
DSRI. The Available MWs for MISO should be consistent with the availability indicated in the 
LMR’s registration. A Market Participant utilizing LMRs to meet Resource Adequacy 
Requirements will be subject to the penalties described in Section 69A.3.9 of the Tariff if the 
LMR is included in the Market Participant’s response to Scheduling Instructions and the LMR 
fails to respond.  

 
A Demand Resource (DR) must respond with an amount greater than or equal to the target 
level of load reduction or reduce Demand at or below the registered firm service level. DRs that 
registered with a Firm Service Level Measurement & Verification methodology that partially 
clear, will have the uncleared portion of the resource added to their registered firm service level 
(FSL) when evaluating performance. A BTMG must provide the target level of generation 
increase as indicated on the Market Participant’s Resource Deployment tab of the LMR 
Scheduling Instruction Event in the DSRI when responding to Scheduling Instructions 
Combined, the Market Participant’s DR and BTMG responses must meet the total MWs 
contained in their Scheduling Instruction. 
 
This “target” level MW is indicated by the MP via the DSRI’s Resource Deployment tab of the 
LMR Scheduling Instruction Event which outlines which LMRs were utilized and the associated 
MW levels to meet the total MWs contained in the Market Participant’s Scheduling Instruction. 
An LSE shall be assessed the costs that were otherwise incurred to replace the Energy 
deficiency at the time the LMR was dispatched. 
 
MISO will not assign LMR penalties to Emergency Demand Response (EDR) resources that 
have already been assessed penalties under Schedule 30 of the Tariff. LMR values entered in 
the DSRI availability will also be considered when evaluating whether target levels of generation 
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increase, or Load reduction have been met. For more information regarding the performance 
assessment of an LMR, please see BPM-026 Section 6.2. 
 
The operators of LMRs that improperly report to MISO that an LMR is unavailable in the DSRI 
prior to receiving a Scheduling Instruction or the LMR does not respond when included in a 
Market Participant’s response to Scheduling Instructions will have an opportunity to provide 
documentation of the specific circumstances that would justify exemption from such penalties. A 
penalty will not be assessed for any portion of the target level of Load reduction for a DR, or 
target level of generation increase for a BTMG, which had already been accomplished for other 
reasons (i.e., for economic considerations, self-scheduling at or above the amount of BTMG 
committed in a Planning Resource Auction, or local reliability concerns) and properly reflected in 
the hourly availability in the DSRI for each resource. Likewise, for certain LMRs that are 
temperature dependent (e.g., a Demand Resource program involving air conditioning load), the 
target level of Load reduction or target level of generation increase may be adjusted and the 
hourly availability in the DSRI should be updated to properly reflect the anticipated capability of 
the resource. 

4.2.6 BTMG Qualification Requirements 

MPs with BTMGs can qualify as LMRs by: 
• Submitting monthly availability (in megawatts) and notification time (in hours) for the 

upcoming Planning Year. 
• Intermittent BTMG (e.g., solar, wind, run-of-river hydro, etc.) are exempt from 

submitting the additional documentation for monthly availability and notification time 
as they are not dispatched via the DSRI. 

• Confirming through the registration process such BTMG can be available to provide 
Energy with no more than 6 Hours advance notice from MISO or the LBA and 
sustain Energy production for a minimum of four (4) consecutive Hours. 

• Confirming through the registration process that the BTMG is capable of being 
interrupted and available at least the first (5) times as needed during the Summer 
and Winter and at least the first (3) times as needed during the Spring and Fall by 
MISO or the LBA for emergency event purposes, consistent with the registration 
information of the physical capability of the BTMG. 

• Confirming that the BTMG is equal to or greater than 100 kW (an aggregation of 
smaller resources that can produce Energy may qualify in meeting this requirement if 
located in the same LRZ). 
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• Behind the Meter Generation must demonstrate GVTC on an annual basis as 
described in Sec. 4.2.1.1 Qualification Requirements. See Appendix J – GVTC 
Testing Requirements for additional details. 

• Behind the Meter Generation with any new or untested additional capacity are 
eligible for the ICAP Deferral Process as described in Sec. 4.5 ICAP Deferral. 

• Submitting generator availability data (including, but not limited to, NERC GADS) into 
a database through the Market Portal for non-intermittent BTMG greater than or 
equal to 10 MW based on GVTC. Non-intermittent BTMG less than 10 MW based 
upon GVTC that begin reporting generator availability data must continue to report 
such information. Behind the Meter Generation that is an intermittent resource must 
submit information in accordance with Section 4.2.1.3 Intermittent Generation and 
Dispatchable Intermittent Resources - Qualification Requirements. Quarterly GADS 
Event and Performance Data must be submitted by the end of the month following 
the quarter (April for Q1, July for Q2, October for Q3, and January for Q4). The 
submitted data must have passed Level 2 Validation without any errors. Units that 
fail to submit Level 2 Validated quarterly GADS data will be disqualified for 
participation in the PRA. 

• For wind resources being registered as BTMG, the following information is required: 
o Resources with commercial operation history of metered values during at 

least one Season would submit metered values in MW terms for all Hours in 
the test period.  

o Resources with no commercial operation history of metered values during the 
Season would receive class average for each Season within the Initial 
Planning Year. 

• For solar resources being registered as BTMG, the following information is required: 
o Resources with at least 30 consecutive days of metered values for that 

Season would submit metered values in MW terms for all hours in the test 
period. 

o Resources with less than 30 consecutive seasonal days of metered values 
would receive class average for the Seasons within the Initial Planning Year. 

• For storage resources that do not report to GADS (including but not limited to, 
batteries, flywheels, compressed air, and pumped storage) being registered as 
BTMG, the following information is required: 

o Resources with commercial operation history of metered values during no 
less than 30 consecutive days in a specific Season would submit historic 
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availability for the top 8 coincident system peak hours for a minimum of one 
and a maximum of three of the most recent applicable Planning Years for 
each Season.  

o Resources with less than 30 consecutive days of metered values during a 
Season would receive class average accreditation for the Initial Planning 
Year. 

• Internal purchase power agreements (PPAs) will not be qualified by MISO. 
• BTMGs that have been retired prior to the Season will not qualify as a Planning 

Resource. 
• If BTMGs used to meet Resource Adequacy Requirements retire or suspend during 

the Planning Year, they must be replaced effective with their change of status date. 

4.2.6.1 Submission of New BTMG Registrations 

An MP must register its new BTMG via the Registration screen in the MECT by March 1 prior to 
the Planning Year. The registering entity must be an MP prior to registering a BTMG. In order to 
guarantee new Resources can be used in an LSE’s FRAP or RBDC Opt Out, registrations 
should be submitted no later than February 15 prior to the Planning Year. An entity that is not a 
MP, but desires to register a BTMG, must contact the Customer Registration team at 
register@misoenergy.orgMISO Help Center (https://help.misoenergy.org/) to become a MP. 
During the registration process the MP will be required to certify that the registration information 
is accurate, complete, and that the qualified MWs from the BTMG are not being registered by 
another party. Appendix E contains the information that must be submitted by an MP through 
the MECT registration screens. MISO will review the BTMG registration information for 
completeness and accuracy and ensure it complies with the qualification requirements for 
BTMG. MISO will endeavor to notify the MP within 15 days after the registration form was 
submitted regarding whether the BTMG has been accredited as an LMR, or whether there are 
any deficiencies that must be corrected. If the BTMG is accredited as an LMR, it will be given a 
unique name for tracking purposes and made available in the MECT screens for use by the MP. 

4.2.6.2 Termination of BTMG Accredited as LMR 

Because BTMGs need to be accredited seasonally, the “Effective Stop Date” will default to the 
last day of the applicable Season. 
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4.2.6.3 Amendments to Accredited BTMG Registration Data 

The Market Participant can amend the registration for a BTMG for an upcoming Planning Year 
by providing MISO notification no later than March 1 if the original registration was submitted by 
February 1. 
 
The Market Participant may modify any of the non-end date information submitted in the 
registration, which may affect the BTMG’s qualification, including, but not limited to, a change in 
operation, or either an increase or decrease in MW capability. The Market Participant shall 
submit new or amended registration information in the MECT by March 1 prior to a Planning 
Year for MISO to determine whether the resource still qualifies as a BTMG. The Market 
Participant will still need to provide MISO with a GVTC by the original test date as outlined in the 
BPM. Any modifications in the capability of an existing BTMG must have updated test and 
registration information submitted to MISO via the MECT by March 1. 
 
Renewal of BTMG for subsequent Planning Years 
BTMG must be reviewed for accreditation as an LMR on an annual basis. An MP can request 
renewal of BTMG accreditation for subsequent Planning Years through the MECT registration 
screens. Renewal of BTMG must be requested by February 1sr prior to the Planning Year. 
 
NOTE: BTMGs must submit GVTC and/or operational data by the October 31 deadline, per 
Section 4.3, to have SAC values determined. MISO will review the revised BTMG registration 
information for completeness and accuracy and ensure it complies with the qualification 
requirements for BTMG. MISO will endeavor to review the registration for approval within 15 
days after the revised registration form was submitted to determine whether the BTMG has 
been accredited as an LMR, or whether there are any deficiencies that must be corrected. If the 
BTMG is accredited as an LMR, then it will be given a unique name for tracking purposes and 
be made available in the MECT screens for use by the MP during the applicable Planning Year. 

4.2.6.4 Behind the Meter Generation (BTMG) – SAC Determination 

The SAC value for a BTMG is based on an evaluation of the applicable type and volume of 
interconnection service, GVTC (or historical output at peak if intermittent), line losses if not 
interconnected to MISO, and XEFORd value of such BTMG.  
 
BTMG that are intermittent resources will have their SAC determined consistent with the 
methodology described for similar resource fuel types as described in Section 4.2.1.3, 
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Intermittent Generation and Dispatchable Intermittent Resources – Qualification Requirements, 
through 4.2.1.7, Other Intermittent Generation and Dispatchable Intermittent Resources. 

4.2.6.5  BTMG Deliverability 

Each BTMG resource owner must coordinate with their Distribution Provider (DP) to ensure 
local distribution service for the BTMG resource to qualify as an LMR type Planning Resource 
for participation in the PRA. The majority of BTMG is interconnected at distribution-level voltage; 
however, it is possible for BTMG to be interconnected at transmission-level voltage. 
Additionally, MPs with BTMG must coordinate with their LSE, DP, and Transmission Owner 
(TO) to determine eligibility to participate in the PRA. This section will outline the roles and 
responsibilities of an LSE, DP, TO, and MISO for an individual BTMG to participate in the PRA 
including specific methodologies available to the BTMG MP to demonstrate deliverability. 
Responsibilities of an entity may differ depending if the Point of Interconnection is on the 
distribution system or transmission system and will be noted. 
 

1.1.1.2.1 4.2.6.5.1  Roles and Responsibilities to Determine Eligibility for PRA 
Participation 

Additional descriptions of the role and responsibility of each entity is below. The MP owning a 
BTMG is responsible for providing an attestation to MISO that proper coordination has occurred 
with each entity. 
 
Load Serving Entity (LSE): Collaborate with BTMG MP to establish eligibility for a BTMG to 
participate in the wholesale market (e.g., PRA) in accordance with the relevant state regulatory 
framework. 
 
Distribution Provider (DP): Ensure reliability of distribution system and assess access to the 
transmission system. Typically, the DP completes an interconnection study to assess the 
reliability impacts on the distribution system. The DP is responsible for determining engineering 
studies, facility upgrades, and/or agreements required to permit access of a BTMG to the 
transmission system. 
 
Transmission Owner (TO): Determine when the transmission system is utilized by a BTMG to 
serve load and coordinate with the DP and MISO on engineering and facility studies as 
appropriate. The TO typically ensures studies are completed, per their direction, to ensure 
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transmission facilities (including other interconnected generators) are not impacted by an 
additional injection of Energy from a BTMG onto the transmission system. Studies will vary 
depending on the specific Point of Interconnection. 
 
MISO: Accountable for ensuring BTMG has demonstrated deliverability for use in the PRA 
(additional details below) and ensuring the BTMG MP has provided attestation of coordination 
with the LSE, DP, and TO. 

1.1.1.2.2 4.2.6.5.2  Definition of “Excess BTMG” 

Deliverability of BTMG is established relative to the portfolio of total BTMG assets owned or 
under contract by an LSE in a singular LBA. A BTMG that utilizes the transmission system or a 
volume of BTMG exceeding an LSE’s “net PRMR” in a singular LBA is considered “Excess 
BTMG” and will need to demonstrate deliverability utilizing an option described in Sec. 4.2.6.5.3  
– Options for BTMG to Demonstrate Deliverability. It is possible for the volume of “Excess 
BTMG” SAC to be less than the SAC of a singular BTMG. In this instance, the MP is eligible to 
demonstrate deliverability for a portion of a generator or multiple generators. MISO will 
collaborate with the BTMG MP to establish the specific Point of Injection onto the Transmission 
System. 
 
The term “net PRMR” is utilized rather than Initial PRMR because it is possible for an LSE to 
have a portfolio of ZRCs that include registered Demand Resources (DR) and Demand backed 
Demand Response Resources (DRRdemand) that reduce the expected peak Demand by an LSE 
and result in a net injection onto the Transmission System. Net injection onto the Transmission 
System is “Excess BTMG” as represented by the figure below. 
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1.1.1.2.3 4.2.6.5.3  Options for BTMG to Demonstrate Deliverability 

Below are the multiple options for a MP with BTMG to demonstrate deliverability: 
 
Option 1: BTMG utilizing the distribution system to offset Initial PRMR. BTMG used to offset an 
LSE’s load utilizing only the distribution system is considered deliverable up to the volume of 
“net PRMR” of an LSE in a singular LBA. No additional studies are required. 
 
Option 2: Firm Transmission Service. The MP of the BTMG can apply for Point-to-Point or 
Network Integration Transmission Service using a type of “Monthly” or “Yearly” depending on 
the Point of Interconnection (POI). A BTMG with a POI on the distribution system can utilize 
“Yearly” type firm Transmission Service to facilitate a system impact study, if required. A BTMG 
with a POI on the Transmission System can use “Monthly” or “Yearly” type of firm Transmission 
Service since an ERIS study would have been completed. A Network Customer may designate 
a BTMG as a Network Resource through OATI OASIS utilizing firm Transmission Service. 
 
Option 3: Interconnection Service of NRIS or External NRIS (E-NRIS). The MP of the BTMG 
can enter the Generator Interconnection Queue and apply for NRIS or E-NRIS. An MP can 
apply for E-NRIS with a BTMG that has a POI on the distribution system. A BTMG with a POI on 
the Transmission System is eligible for NRIS. The BTMG would be part of a MISO Definitive 
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Planning Phase (DPP) study and required to submit an application and deposits as appropriate. 
Refer to BPM-015 Generation Interconnection for additional details.  
 
Option 4: Historical determination of deliverability. BTMG used to offset an LSE’s Initial PRMR 
located in the same LBA and historically demonstrated deliverability prior to integration with 
MISO, as accepted by MISO or a Transmission Owner, is considered deliverable. Individual 
BTMGs may have demonstrated deliverability by confirmation by a Network Customer as a 
designated Network Resource or completion of a Market Transition Deliverability test prior to an 
LSE joining MISO. 

4.2.6.6  Measurement and Verification of BTMG 

See Attachment TT of the Tariff and BPM-026 Demand Response. 

4.2.7 Demand Resource (DR) – Qualification Requirements 

MPs with DR can qualify the DR as an LMR by: 
 

• Submitting monthly availability (in megawatts) and notification time (in hours) for the 
upcoming Planning Year. 

• Registering the reduction capability of the DR excluding transmission losses,  
consistent with conditions at MISO’s seasonal Coincident Peak. 

• Confirming through the registration process such DR can be available to reduce 
Demand with no more than six (6) Hours advance notice from MISO or the LBA and 
sustain the reduction in Demand for a minimum of four (4) consecutive Hours. 

• Confirming through the registration process that the total DR load reduction is not 
exclusively accomplished and dependent on the dispatch of a BTMG owned or 
operated by a wholesale or retail customer. 

• Confirming through the registration process that the DR is equal to or greater than 
100 kW (an aggregation of smaller resources within an LBA that can reduce Demand 
may qualify in meeting this requirement if they are within the same Load Zone 
CPNode). 

• Confirming through the registration process that the DR is capable of being 
interrupted at least the first (5) times during the Summer and Winter and at least (3) 
times as needed during the Spring and Fall as needed by MISO or the LBA for 
Emergency purposes, consistent with the registration information of the physical 
capability of the DR. 
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• Confirming that the Market Participant has the authority to reduce demand using the 
DR. In the case of an ARC registering a DR, this would include uploading into the 
MECT registration a copy of the signatory pages between the ARC and the load 
asset customers.  MISO does not accept an attestation by the ARC as an artifact to 
demonstrate the Market Participant possesses ownership or equivalent contractual 
rights in a Demand Resource. 

• Documenting in the MECT the DR’s capability to reduce demand to a targeted 
Demand reduction level or firm service level at the MISO seasonal Coincident Peak. 
All DR owners should demonstrate Demand reduction capability of at least 50% of 
their registered capability via Scheduling Instructions from a MISO Event or conduct 
a real power test for accreditation and provide a procedure document detailing the 
steps followed to implement the Demand reduction. Additional details regarding the 
demonstration of Demand reduction capability are in section 4.2.7.8 below. If a DR 
opts not to demonstrate Demand reduction capability for accreditation, one of the 
following options may be used for accreditation:  

o Provide documentation from the state that has jurisdiction accrediting the DR 
program. Additionally, if not specified in the state documentation, provide 
documentation supporting the capacity of the DR being registered. 

o Verification from a third-party auditor that is unaffiliated with the MP that 
documents the DR’s ability to reduce to the targeted Demand reduction level 
or firm service when called upon to perform by MISO or the LBA. 

o If past performance data does not exist to demonstrate Demand reduction 
capability, then a mock test can be provided. The mock test should show: 

▪ The Demand resource’s seasonal meter data from the previous 
planning year. New resources can provide documentation supporting 
estimated seasonal Demand. 

▪ Documentation showing a mock execution or drill of implementing the 
Demand resource without implementing the Demand reduction. 

o Accreditation documentation, including past performance data, mock test, 
third party audit, or state commission documentation, supporting the MW 
being registered should be from the calendar year (January 1 to December 
31) immediately preceding the applicable Planning Year. Renewed 
registrations must submit revised documentation on an annual basis for 
accreditation. 

• If the DR opts out of demonstrating Demand reduction capability via Scheduling 
Instruction or a real power test, then the DR will be subject to three (3) times the 
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underperformance penalties during a MISO Emergency event. Specifically, 
undelivered MWs will be penalized at a rate of LMP times three (3), rather than LMP. 
The RSG component of the penalty will not be multiplied times three (3), nor will any 
capacity penalties or lost capacity revenue. Only a DR with a regulatory restriction 
will be eligible to waive the penalty. 

• Documenting in the MECT the Measurement and Verification (M&V) protocol that will 
be used to determine if such DR performed when called upon by MISO or the LBA 
during Emergencies. A DR that is sensitive to temperature changes must identify the 
extent of such temperature sensitivity with sufficient detail to enable MISO to verify 
whether the DR would be subject to the penalties set forth in Section 69A.3.9 of the 
Tariff. Temperature sensitivity must at a minimum include identifying the measure 
used for temperature changes and elasticity of the LSE’s load to weather. An MP 
that registers a DR as a Planning Resource must confirm that the DR is able to meet 
all of the requirements in Section 69A.3.5 of the Tariff. 

• DR that has been retired prior to the Planning Year will not qualify as a Planning 
Resource. 

• For every season an MP registers a DR, the underlying customer accounts for ARC 
registrations must be registered under a single DR registration name for every 
season in which it is registered. The registered capability and tested status can be 
different for each Season. 

4.2.7.1 Demand Resource Registration Process 

DR can be registered to be used as a Planning Resource and receive SAC MW that can be 
converted to ZRCs. 
 
Submission of new DR Registrations 
An MP may register new DR via the Registration screen in the MECT by March 1 prior to the 
Planning Year. To guarantee new Planning Resources can be used in an LSE’s FRAP or RBDC 
Opt Out, registrations of a DR intended to be used in a FRAP or RBDC Opt Out should be 
submitted no later than February 15 prior to the Planning Year. The registering entity must be 
an MP prior to registering a DR. Any entity that is not a MP, but desires to register a DR, should 
contact the Customer Registration team at MISO Help Center (https://help.misoenergy.org/) to 
become a MP. The MP will be required to certify that the registration information is accurate, 
complete, and that the qualified MWs from the DR are not being registered by another party. 
Appendix D – Registration of DRs contains the information that must be submitted by an MP 
through the MECT Registrations screen. MISO will review the DR registration information for 
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completeness, accuracy, and ensure it complies with the qualification requirements for DR. 
MISO will endeavor to review the registration within 15 days after the registration was submitted 
to determine whether the DR has been accredited as an LMR, or whether there are any 
deficiencies that must be corrected. If the DR is accredited as an LMR, it will be given a unique 
name for tracking purposes and made available in the MECT screens for use by the MP. 
 
Submission of ARC (Aggregator of Retail Customers) LMR Registrations 

The LBA and LSE will verify the following: 

• LBA name 
• LSE name 
• RERRA name 
• CPNode name 
• End use customer account number 
• Meter identification number(s) 
• Maximum level of participation (MWs) 
• Address of the assets in the ARC registration.  

The maximum level of participation for each asset within an LMR resource should be no greater 
than that asset’s load as evaluated by the LBA or LSE.   

The assets’ load should be calculated as the average load of the assets up to the last three 
years’ seasonal MISO system peak hours. One or two years of load data may be used if the full 
three years is not available, but an explanation must be submitted as to why the full three years 
are not available. For example, a new facility that has only been in operation for two years 
would be a reason less than three years of load data is accepted.  

It is the responsibility of the Market Participant to provide an explanation which demonstrates 
why historical average peak load is not representative of expected future peak load for an asset 
and propose an alternative method of calculating the maximum level of participation for review 
and approval by MISO and the LSE. 

If during registration review, the LBA or LSE is identified to be incorrect for assets in a 
registration, the registration will be rejected. The Market Participant can submit a new 
registration once the Market Participant has identified the correct LBA or LSE. This will restart 
the review timeline for MISO, the LBA, the LSE, and RERRA.  

Any modification to the assets during the review will restart the review timeline for MISO, the 
LBA, the LSE, and RERRA.  
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Instances where the ARC LMR’s customer changes LSEs: 

• The LSE identified by the ARC LMR should be correct at the time of the ARC LMR’s 
registration submitted to the Module E Capacity Tracking (MECT) tool. Otherwise, the 
ARC LMR Registration will be rejected.  

• If the ARC LMR’s LSE changes during the registration process, the ARC LMR 
registration can be revised. The date the registration was submitted will be sent along to 
the LSE for their review. 

• It is the responsibility of the ARC LMR’s customers and the ARC to identify LSE 
changes. 

• It is the responsibility of the ARC LMR to notify MISO, the old LSE, and the new 
LSE when changes to the ARC LMR’s customer’s LSE occur. 

4.2.7.2 Termination of Demand Resource Accredited as LMR 

Because DRs need to be accredited annually, the “Effective Stop Date” will default to the last 
day of the applicable Planning Year. 

4.2.7.3 Amendments to Accredited DR Registration Data 

The Market Participant can amend the registration for a DR for an existing upcoming Planning 
Year by providing MISO notification no later than March 1, if the original registration was 
submitted by the February 1 due date. 
 
The MP may modify any of the non-end date information submitted in the registration, which 
may affect the DR’s qualification, including, but not limited to, a change in operation, number of 
interruptions, advisory notice period, maximum duration, or accreditation amount as either an 
increase or decrease in either its targeted MW level or firm service level. The MP shall submit 
registration information in the MECT Registrations screen by March 1 prior to the Planning Year 
for MISO to determine whether the resource still qualifies as an LMR. 

4.2.7.4 Renewal of DR for subsequent Planning Years 

A DR must be reviewed annually for accreditation as an LMR. A MP can request renewal of DR 
accreditation for subsequent Planning Years through the MECT Registrations screen. Renewal 
of DR must be requested by February 1 prior to the Planning Year. MISO will review the 
renewed DR registration information for completeness and accuracy and ensure it complies with 
the qualification requirements for DR. MISO will endeavor to notify the MP within 15 days after 
the renewed registration form was submitted regarding whether the DR has been accredited as 
an LMR, or whether there are any deficiencies that must be corrected. If the DR is accredited as 
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an LMR, it will be given a unique name for tracking purposes and made available in MECT for 
use by the MP during the applicable Planning Year. Section 4.2.7.3 Amendments to Accredited 
DR Registration Data rules also apply to renewed DRs in subsequent Planning Years. 

4.2.7.5 Demand Resources – SAC Determination 

A Demand Resource must be registered and accredited with MISO and will receive 100 percent 
of its capacity rating for the Planning Year. Seasonal capacity values for Demand Resources 
will be based on documentation from the state, third party auditor, past performance, or mock 
test consistent with their ability at MISO’s seasonal Coincident Peak Demand. Since DR is a 
reduction in Demand, SAC is adjusted upward by applying the MISO PRM and transmission 
loss percentage for the LBA to the capacity rating.  

4.2.7.6 Demand Resource Deliverability 

The owner of ZRCs converted from DR may use them as part of a FRAP or RBDC Opt Out or 
offer them into the PRA. The DR ZRCs are considered deliverable regardless of the LRZ where 
the DR physically resides. 

4.2.7.7 Measurement and Verification of Demand Resource 

See Attachment TT of the Tariff and BPM-026 Demand Response. 

4.2.7.8 Demand Resource – Testing Requirements 

The testing period for a DR to demonstrate Demand reduction capability is the calendar year 
(January 1 to December 31) immediately preceding the applicable Planning Year unless a test 
deferral is submitted (see section 4.2.7.9 Demand Response Test Deferral).  For example, the 
testing period for the 2025-26 Planning Year will be January 1, 2024 to December 31, 2024.  
DR shall demonstrate seasonal Demand reduction capability for a minimum of 1-hour duration 
with an attestation that the DR can continue the reduction for a minimum of 4 consecutive 
hours. Results should be submitted in accordance with LMR registration deadlines and attached 
to the LMR registration. 
 
Test results should be adjusted to MISO seasonal Coincident Peak conditions. Upward 
adjustments shall not exceed +50% of each DR and may include, but not limited to, factors such 
as temperature, humidity, and/or other process load variations. Downward adjustments are 
allowed down to the 100kw minimum total for a DR registration.  Adjustments to test results 
should be documented and submitted with the test results to support the capacity accreditation 
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for the DR.  Adjustments to DR test results are subject to MISO review and approval during the 
LMR registration process each year. 
 
DR are required to demonstrate performance of at least 50% of their registered seasonal 
capability via Scheduling Instructions from a MISO Event or conduct a real power test. If a DR is 
only able to demonstrate at 50% to 80% of their intended registered MW capability, an 
attestation from an officer of the Market Participant registering the DR, or from a financially 
responsible entity, must be provided to MISO during the registration process documenting the 
reasons for the difference between the registered capability and the demonstrated amount (i.e., 
industrial process, temperature, etc.). If demonstrating greater than 80% of the registered 
capability, the DR shall need to provide documentation supporting the adjustments made to 
normalize the MW capability to seasonal peak conditions. 
 
Results may be uploaded to the documentation section of the LMR registration in MECT and 
may include: (1) test results including the meter data for the entire day of the tests, (2) historical 
meter data for 10 days around the MISO seasonal Coincident Peak with the MISO seasonal 
Coincident Peak as a midpoint, to calculate the capacity baseline, and (3) any other supporting 
documentation necessary for the LMR capability adjustment. The templates used for submitting 
the requested meter data may be found on the MISO public website under Markets and 
Operations > Demand Response. 
 
If a DR is unable to demonstrate performance of at least 50% of the registered MW capability of 
the DR [only partially performs], the DR must retest the underperforming portion(s) of the DR or 
create separate registrations for the portions of the DR that did not exceed the 50% 
performance threshold.  If the DR is unable to demonstrate performance of at least 50% of the 
registered MW capability during the testing period, the DR may still qualify for the PRA by opting 
out of the testing requirement, provided that the DR will then be subject to the three (3) times 
penalty provisions for underperformance described in Section 4.2.9 Electric Storage Resource. 
 
If a DR underperforms during a MISO Emergency event and that event is chosen by the DR 
owner to satisfy the testing requirement, the tested portion of the DR will equal the actual 
reduction achieved during the event.  If a DR only partially tests, the entire DR may be 
registered, however, separate registrations will be required.  For example, the tested portion of 
the DR would be one registration and the untested portion of the DR would be another 
registration. If a DR is made up of an aggregation of different physical locations, each location 
can demonstrate performance—or elect not to—separately. Tested locations may be 
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aggregated together and untested locations may be aggregated together in registrations, as 
long as all locations are within the same Load Zone CP Node. Separate registrations for tested 
versus untested resources are required in order for MISO to accurately assess penalties for 
underperformance during a MISO Emergency event, as the untested DR would be subject to 
the three (3) times penalty, unless the untested DR is not required to test per qualification 
requirements in 4.2.9 Electric Storage Resource. 
 
When testing a DR, accurate availability should be reflected in the DSRI by showing the DR as 
self-scheduled. If an MP plans to test DR greater than 20 MW, the MP should notify MISO 
operations two (2) Business Days prior to conducting a test by submitting the DR Testing 
Notification Template to the MISO ITOC (ITNOCRequests@misoenergy.org). The DR Testing 
Notification Template should include: (1) LMR name, (2) MP, (3) Load Zone CP Node, (4) 
expected MW reduction, (5) expected reduction date and hour(s), (6) notification time, and (7) 
operator contact information in case MISO Operations has questions.  New DR and DR that did 
not clear the PRA will not be able to update the DSRI, however, these DR should still notify 
MISO by utilizing the DR Testing Notification Template. 
 
 
4.2.7.9  Demand Response Test Deferral 
 
The MP must provide written notification to MISO (https://help.misoenergy.org) of their intention 
to defer Demand Response testing by February 1 prior to the upcoming Planning Year. This DR 
Testing Deferral Notice must be from an officer of the company and include the following 
information: 

• Company Name 
• NERC ID of Company 
• Planning Resource Name 
• Local Balancing Authority (LBA) or External Balancing Authority (BA) where located 
• Expected DR test value (MW) 
• Estimated completion date of DR test 
 

Once the DR test is completed, information pertaining to it must be submitted via written 
notification to MISO (https://help.misoenergy.org). 
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A Demand Resource providing such notice must satisfy credit requirements by March 1 prior to 
the Planning Year totaling the ICAP value registered, but not tested, multiplied by $2,400/MW, 
where $2,400 is the product of 3 * 4 * $200 to account for the three (3) times Energy penalty 
assumed under the waiver, the four (4) hours of LMR requirements, and a $200 LMP as a proxy 
for pricing under emergency conditions. 
 
If the Market Participant submits the real power test results on or before the last business day of 
the month prior to the Season the DR was used in a FRAP or RBDC Opt Out or cleared the 
auction within the Planning Year that are equal to or greater than the expected DR test value, 
then the Transmission Provider will adjust the Market Participant’s credit requirement to account 
for these changes within twenty (20) Business Days after that real power test is submitted. 

If SAC associated with a Planning Resource for which DR testing has been successfully 
deferred are unconverted to ZRCs, the Market Participant may provide notice to the 
Transmission Provider that it wishes to forfeit the deferred DR value, in which case the 
Transmission Provider will adjust the Market Participant’s DR value and credit requirement 
within twenty (20) Business Days. 

A Market Participant that provides a DR Test Deferral Notice and that either (1) has not 
submitted any real power test result for such DR by the last business day of the month prior to 
the Season the DR was used in a FRAP or RBDC Opt Out or cleared the auction within the 
Planning Year, or (2) has submitted a real power test result by the last business day of the 
month prior to the Season the DR was used in a FRAP or RBDC Opt Out or cleared the auction 
within the Planning Year that demonstrates fewer megawatts are available than the expected 
DR test value submitted in the DR Test Deferral Notice, shall be subject to a penalty equal to 
three (3) times the Hourly Real-Time Ex Post LMP at the Load CPNode for any such deficiency 
and distributed pursuant to the Market Participants representing the LSEs in the Local 
Balancing Authority Area(s) that experienced the Emergency that required the use of an LMR. 
Such revenues shall be distributed on a Load Ratio Share basis. In addition, such Market 
Participant shall not have their credit released until a real power test result demonstrating the 
availability of all megawatts submitted in the DR Test Deferral Notice is submitted and verified 
by the Transmission Provider, or the end of the Planning Year, whichever is earlier.    

 

4.2.8 Energy Efficiency Resources 

Energy Efficiency (EE ) Resources are installed measures on retail customer facilities that 
achieve a permanent reduction in electric Energy usage while maintaining a comparable quality 
of service. The EE Resource must achieve a permanent, continuous reduction in electric Energy 
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consumption (during the defined EE Performance Hours) that is not reflected in the peak load 
forecasts used for the PRA for the Planning Year for which the EE Resource is proposed. The 
EE Resource must be fully implemented at all times during the Season within the Planning 
Year, without any requirement of notice, dispatch, or operator intervention. Examples of EE 
Resources are efficient lighting, appliance, or air conditioning installations; building insulation or 
process improvements; and permanent load shifts that are not dispatched based on price or 
other factors. 
 
The reduction in electric Energy consumption due to existing EE programs that is reflected in 
the CPD forecast cannot qualify as an EE Resource. All the requirements to offer or commit an 
EE Resource in MISO’s capacity planning market are detailed in the sections below. One of the 
major requirements includes the measurement and verification of the EE Resource’s Nominated 
EE Value for a Season within the Planning Year. The Nominated EE Value is the expected 
average Demand (MW) reduction, excluding transmission losses, during the defined EE 
Performance Hours in each Season of the Planning Year. The EE Performance Hours are 
between the hour ending 13:00 Eastern Prevailing Time (EPT) and the hour ending 19:00 EPT 
during all days of the applicable Season the EE Resource is seeking capacity accreditation, 
inclusive, of such Planning Year, that are not a weekend or federal holiday. 
 
A Measurement & Verification (M&V) plan describes the methods and procedures for 
determining the Nominated EE Value of an EE Resource and confirming that the Nominated EE 
Value is achieved. The EE Resource provider must submit an initial Measurement & Verification 
plan for the EE Resource by February 1 prior to the PRA in which the EE Resource is to be 
initially offered. The EE Resource provider must submit an updated Measurement & Verification 
plan for the EE Resource by February 1 prior to the next PRA in which the EE Resource is to be 
subsequently offered. Post-installation of the EE Resource, the EE Resource provider must 
submit an initial Post-Installation M&V Report for the EE Resource by March 1 prior to the first 
Planning Year that the EE Resource is committed to PRA. The EE Resource Provider must 
submit updated Post-Installation M&V Reports by March 1 prior to each subsequent Planning 
Year that the resource is committed. Failure to submit an updated Post-Installation M&V Report 
by March 1 prior to a subsequent Planning Year or failure to demonstrate that post-installation 
M&V activities were performed in accordance with the timeline in the approved M&V Plan will 
result in a Nominated EE Value equal to zero MWs of seasonal ZRCs for the Planning Year. 
 
The last Post-Installation M&V Report submitted and approved by MISO prior to the Planning 
Year that the EE Resource is committed will establish the Nominated EE Value that is used to 
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measure PRA commitment compliance during the Planning Year. Details regarding seasonal 
PRA commitment compliance and the associated penalty for failure to deliver the unforced 
value of a seasonal PRA capacity commitment are detailed below. 
 
MISO reserves the right to audit the results presented in an initial or updated Post-Installation 
M&V Report. The M&V Audit may be conducted at any time, including during the defined EE 
Performance Hours. If the M&V Audit is performed and results finalized prior to the start of a 
Planning Year, the Nominated EE Value confirmed by the Audit becomes the Nominated EE 
Value that is used to measure seasonal PRA commitment compliance during the Planning Year. 
If the M&V Audit is performed and results are finalized after the start of a Planning Year, the 
Nominated EE Value confirmed by the M&V Audit becomes the Nominated EE Value 
prospectively for the remainder of that Planning Year. 
 
Energy Efficiency installations that are installed prior to any given Planning Year are eligible to 
participate in seasonal PRAs or be used in a FRAP or RBDC Opt Out for that Planning Year 
and three subsequent Planning Years. For example, an EE Resource installed and qualified 
prior to June 1, 2013, could participate in the seasonal PRAs or be used in a FRAP or RBDC 
Opt Out for 2013/14, 2014/15, 2015/16, and 2016/17 Planning Years provided the EE Resource 
registers and meets the qualification requirements for each Planning Year. After four years, the 
EE Resource could no longer be used as a Planning Resource but would continue to be 
included as a reduction in the Demand forecast. 

4.2.8.1 Energy Efficiency Resource – Measurement and Verification 

See Attachment UU of the Tariff. 
 
 

4.2.9 Electric Storage Resource 

An Electric Storage Resource (ESR) is a resource capable of receiving electric Energy from the 
grid and storing it for later injection of Energy back to the grid. The ESR includes all 
technologies and/or storage mediums, including but not limited to, batteries, flywheels, 
compressed air, and pumped storage. The location of an ESR may be at any point of grid 
interconnection, on either the Transmission System or a local distribution system. An ESR must: 

• be capable of injecting a minimum of 100 kW;  
• be capable of complying with MISO’s Setpoint instructions;  
• have the appropriate metering equipment installed; and  
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• be physically located within the MISO Balancing Authority Area.  

4.2.9.1 Electric Storage Resource - Qualification Requirements 

An ESR may qualify as a Capacity Resource for the Planning Resource Auction (PRA) provided 
the resource is a Use Limited Resource that is able to continuously discharge for a minimum of 
4 hours across the expected peak hour each Operating Day and meets the following criteria: 

• An ESR must demonstrate discharge capability during each of the seasonal auctions 
the ESR will be used to meet RAR.  

• Verification of capability will be based on the power (MW) and the Energy rating 
(MWh) via data included in a populated Non-GADS Performance Template and 
submitted to MISO through the MECT.   

• For an upcoming PRA, the following data for the ESR must be submitted to the 
MECT by October 31 to qualify for the PRA using the Non-GADS Performance 
Template: Nameplate Capacity, Net Energy Rating (MWh), and Hourly Equivalent 
Discharge Amount (MW) from the ESR testing (minimum of 1 hour and a maximum 
of 4 hours). 

• An ESR must demonstrate deliverability in order to qualify as a Capacity Resource 
for participating in the PRA. If an ESR is interconnected to the MISO Transmission 
System, the Resource can either obtain Network Resource Interconnection Service 
(NRIS) under Attachment X or procure Firm Transmission Service in conjunction with 
Energy Resource Interconnection Service (ERIS). If an ESR is interconnected to the 
Distribution System, the Resource will be subject to coordination with Distribution 
Provider, Transmission Owner, and MISO Transmission Service. For more 
information, see section "4.2.8.5.1 - Roles and Responsibilities to Determine 
Eligibility for PRA Participation." 

 

4.2.9.2 Electric Storage Resource - Hourly Equivalent Discharge Amount 
(MW) 

The Hourly Equivalent Discharge Amount (MW) of an ESR will be calculated as: 
 

𝑇𝑜𝑡𝑎𝑙 𝑁𝑒𝑡 𝐸𝑛𝑒𝑟𝑔𝑦(𝑀𝑊ℎ)

𝑇𝑜𝑡𝑎𝑙 𝐻𝑜𝑢𝑟𝑠 𝑡𝑒𝑠𝑡𝑒𝑑
 

 
where The Total Net Energy Rating (MWh) and the Total Hours tested are based on the data 
submitted to MISO through a populated Non-GADS Performance Template. 
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4.2.9.3 Reporting Historical Data 

Market Participants will use MISO’s Non-GADS Performance Template found on the Resource 
Adequacy page of the MISO website to submit the appropriate unit and operational data for the 
upcoming Planning Year. A populated Non-GADS Performance Template must be submitted to 
MISO by October 31 of each year via the Module E Capacity Tracking (MECT) tool to be eligible 
for accreditation in the Planning Resource Auction applicable to the following Planning Year.   

Reporting availability data for an ESR is not required if the ESR has less than 10 MW of 
nameplate capacity and the Market Participant has never provided such data for the ESR. 

4.2.9.4 ESR Capacity Accredited Value Determination 

MISO will determine the accreditation for each ESR based upon an evaluation of its 
demonstrated capability, resource availability, and Interconnection Service if applicable. ESRs 
must demonstrate deliverability prior to participating in the PRA. Deliverability will be 
demonstrated by the Market Participant and verified by MISO depending upon the Point of 
Interconnection of the resource. A class average unavailability rate will be applied to an ESR to 
determine a default class average capacity accreditation value prior to being in service long 
enough to calculate a unit-specific forced outage rate. A 5% unavailability rate will be assumed 
until sufficient ESRs exist (30 or more individual units) to come up with an average value. The 
accreditation of an ESR with sufficient historical data is calculated through the Non-GADS 
Performance Template. 

4.2.10 Qualifying Facilities (QF) 

Certain generators may be recognized as a Qualifying Facility under PURPA. MISO offers three 
modeling options that facilitate market participation for QF generators. Each of the options, 
described below, are reflected differently in the PRA. Each QF should coordinate with its LSE to 
determine eligibility.1 
 
Gross Modeling: Load and generation associated with a QF are modeled separately in the 
PRA. Load associated with the QF would be included in the LSE’s Demand forecast submitted 
to MISO and generation is modeled as a Generation Resource with a CPNode. QF generators 
utilizing this option are required to meet the accreditation requirements for testing and 

 
 

1Additional details can be found in MISO’s Qualifying Facilities White Papers on the MISO website. Markets and Operations-> Markets and 
Operations-> Whitepapers. 
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deliverability as described in Section 4.2.1 Generation Resource but not Dispatchable 
Intermittent Resource or Intermittent Generation. 
 
Hybrid Modeling: When QF generation exceeds the associated QF load, both load and 
generation may be modeled as a single Generation Resource CPNode. The expected net 
injection onto the transmission system (e.g., QF generation – process load served by QF 
generation) is modeled as the GVTC. QF generators utilizing this option are required to meet 
the accreditation requirements for testing and deliverability as described in Section 4.2.1 
Generation Resource but not Dispatchable Intermittent Resource or Intermittent Generation. 
 
BTMG Modeling: Load and generation associated with a QF are modeled separately in the 
PRA. Load associated with the QF would be included in the LSE’s Demand forecast submitted 
to MISO and generation is modeled as a BTMG. QF generators utilizing this option are required 
to meet the accreditation requirements for testing and deliverability as described in Section 
4.2.6 BTMG Qualification Requirements. 

4.2.11 Hybrid and Co-Located Resources 

For purposes of accreditation, Hybrid Resources and Co-Located Resources will be accredited 
in two phases: Phase I – Sum of Parts accreditation and Phase II – Availability-based 
accreditation. Phase I applies in the initial service life of a Hybrid Resource or Co-Located 
Resource before operating history is available. Phase II applies once a Hybrid Resource or Co-
Located Resource has historical operating data. See Appendix X – Hybrid and Co-Located 
Resource Accreditation for details. 

4.3 Confirmation and Conversion of SAC MW 
A ZRC represents 1 MW-day of qualified Seasonal Accredited Capacity (SAC) from a Planning 
Resource for a specific Season of a Planning Year, tracked to the nearest tenth of a MW, pursuant 
to the applicable ZRC qualification procedures described herein. To create a ZRC, an MP must 
confirm the SAC MW and then convert SAC MW from each qualified Planning Resource to 
seasonal ZRCs through the Convert SAC screen in MECT. SAC confirmation and conversion 
must be completed per the timeline specified in appendix K. 
 
When seasonal ZRCs are converted from SAC by the Asset Owner, the seasonal ZRCs are 
populated into the available ZRC account for that Asset Owner. MISO will keep track of how 
many ZRCs the MP has created, and how many remaining SAC MWs for each Planning 
Resource are available for conversion to ZRCs. Once created, MISO will track ZRCs back to the 
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specific Planning Resources that they were created from to assist with establishing clearing 
requirements, the auction clearing process, and market mitigation monitoring. 

4.4 ZRC Transactions 
4.4.1 Transfer of ZRCs 

Available ZRCs can be transferred between MPs using the MECT. This is accomplished in the 
‘ZRC Transactions’ tab in the MECT. Both the ‘Buyer’ and ‘Seller’ are required to account for a 
ZRC transaction in the MECT. The ’Seller’ is required to submit the transaction in the MECT and 
the ’Buyer’ is required to confirm the transaction reported. Once the transaction has been 
submitted and confirmed by both parties, the ZRC transaction volumes will be subtracted from 
the seller’s available ZRC account and added to the buyer’s available ZRC account. ZRC 
transactions are from the transaction date to the end of that Season. In situations where the 
ZRC transaction is only intended for part of a Season, the ZRCs can be transferred back to the 
original MP and would be effective for the rest of the Season. The Market Participant that 
registered the Planning Resource is responsible for complying with all Tariff requirements. The 
MECT allows transactions based the ZRC balance in the Seller’s portfolio. ZRC transactions 
can occur throughout the PRA auction cycle, including during the Offer window. ZRC 
transactions can also be utilized during the Planning Year to facilitate ZRC replacement 
transactions. 

a.  ICAP Deferral 

i. Summary 
ICAP Deferrals allow Market Participants (MPs) to participate in the Planning Resource Auction 
(PRA) using Zonal Resource Credits (ZRCs) that have been credited to the following: 

For Schedule 53 Resources: 
• an untested new Planning Resource;  
• new Schedule 53 Resources that have not or will not achieve the Commercial 

Operation Date (COD) by March 1 prior to the upcoming Planning Year, an existing 
Planning Resource that is returning to operation from a catastrophic outage or 
suspension; an existing Planning Resource where the Market Participant’s GVTC 
extension request was denied or the Market Participant missed the GVTC submittal 
deadline and failed to request an extension; 

• an existing Planning Resource that is returning to the MISO market. 
• For Non-Schedule 53 Resources: 
• an untested new Planning Resource;  
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• new  Non Schedule 53 Resources that have not or will not achieve the Commercial 
Operation Date (COD) by March 1 prior to the upcoming Planning Year 

• an existing Planning Resource that is returning to operation from a catastrophic 
outage or suspension;  

• an existing Planning Resource increasing its capability through increases to GVTC or 
Interconnection Service (IS);  

• an existing Planning Resource where the Market Participant’s GVTC extension 
request was denied or the Market Participant missed the GVTC submittal deadline 
and failed to request an extension; 

• an existing Planning Resource that is returning to the MISO market. 
•  

Schedule 53 Resources that submit ICAP Deferral will get SAC class average for the deferred 
season(s) while non-Schedule 53 Resources will get the lesser of GVTC or IS, multiplied by (1- 
class average XEFORd). 

ii. Requirements and Timeline 
The MP must provide written notification to MISO (https://help.misoenergy.org) of its intention to 
defer ICAP by February 15 prior to the upcoming Planning Year. This ICAP Deferral Notice 
should state that the Planning Resource will demonstrate deliverability, demonstrate commercial 
operation including filing a COD Notification (Appendix E to the GIA) with MISO Resource 
Integration (ResourceIntegration@misoenergy.org), have confirmed Transmission Service , 
and/or perform a real power test to submit its GVTC after March 1, but before the last Business 
Day, prior to the start of the deferred Season. The ICAP Deferral Notice can be found in 
Appendix T of this BPM. The ICAP Deferral Notice must be from an officer of the company and 
include the following information:  

• Company Name 
• NERC ID of Company 
• Planning Resource Type 
• Planning Resource Name/CPNode Name/Unit Number 
• Local Resource Zone (LRZ) or External Resource Zone (ERZ) where Planning 

Resource is located 
• Planning Resource Fuel Type 
• Estimated ICAP Value in MW 
• Estimated Completion Date of ICAP 
•  Reason for deferring (See Appendix U)Season(s) to be deferred 
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• Generator Interconnection Agreement (GIA) Number (only necessary if deferral 
includes upgrades to Interconnection Service) 

• Expected NRIS and ERIS values 
• GVTC / COD declaration for intermittent resources 
• Commercial Operation Date 
• TSR Number 
• Other ICAP Type 

 
Once the GVTC test is completed, information pertaining to it must be submitted via written 
notification to MISO (https://help.misoenergy.org/) by the last Business Day prior to a Seasons’ 
start date for all deferred ZRCs that cleared in the PRA or were included as part of a FRAP or 
RBDC Opt Out.  For intermittent resources COD declaration is used to meet the GVTC 
submittal requirement. For intermittent BTMG an attestation of COD must be submitted to 
MISO. 
 
New resources must have (i) an executed GIA or an unexecuted GIA accepted by FERC and (ii) 
be registered in the June Commercial Model prior to the upcoming Planning Year at the time of 
the ICAP Deferral request. For modeling SAC in the PRA, the resource must be modeled in the 
March model prior to the PRA in order to offer into the PRA accordingly. For example, the 
resource needs to be in the March 2025 Commercial Model to participate in the 2025-2026 
Planning Resource Auction. 
 
The MP requesting the ICAP Deferral must post 90 days of credit for the ICAP value of the 
untested ZRCs no later than March 1 prior to the upcoming Planning Year. The credit will be 
based on the 90 days of daily CONE for the LRZ in which the resource is located. 
 
MISO will adjust the Market Participant’s credit requirements within ten (10) Business Days of 
the full ICAP being met and has been validated by MISO or when the MP provides written 
notification to MISO Resource Adequacy that a Planning Resource replacement has been 
completed. 

4.5.3 Uncleared ZRCs with ICAP Deferrals 
If the untested ZRCs will not be used in a FRAP or RBDC Opt Out or will not be offered into the 
PRA, the MP that registered the resource may provide notice to MISO by March 1 that it wishes 
to forfeit the deferred ICAP value. MISO will recalculate the resulting Seasonal Accredited 
Capacity (SAC) value and will adjust the credit requirements within ten (10) Business Days after 
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receiving the notice. Furthermore, if the untested ZRCs do not clear the PRA, MISO will release 
credit back to the MP that submitted the ICAP Deferral Notice. 

4.5.4 ICAP Deferral Non-Compliance Charge 
The MP that submitted the ICAP Deferral request is responsible for completing ICAP or 
resource replacement by the last Business Day of prior to a Seasons’ start date for all deferred 
ZRCs that cleared in the PRA or were included as part of a FRAP or RBDC Opt Out. Any ICAP 
not completed or replaced by the last Business Day prior to a Seasons’ start date will be subject 
to the ICAP Deferral Non-Compliance Charge for each day the ICAP or the Planning Resource 
replacement is not completed. 
 
The ICAP Deferral Non-Compliance Charge will be based on the sum of the applicable 
seasonal Auction Clearing Price (ACP) and daily CONE based on the LRZ or ERZ of the 
Planning Resource, multiplied by the number of ZRCs that have not been replaced or tested. 
 
The distribution of ICAP Deferral Non-Compliance Charge will be allocated pro-rata based on 
each LSE’s share of the total seasonal Final Planning Reserve Margin Requirements (PRMR) in 
MISO. 
 
Please refer to Appendix U for Examples of ICAP Deferrals. 
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5 Resource Adequacy Requirements 

5.1 Overview 
MISO’s Resource Adequacy construct ensures that adequate Planning Resources are 
maintained for each Local Resource Zone (LRZ) to meet the MISO footprint’s seasonal Final 
Planning Reserve Margin Requirement (Final PRMR). An LSE can meet its seasonal Final 
PRMR by any of the following ways: 

1) Self-scheduling of ZRCs 
2) Fixed Resource Adequacy Plan (FRAP) 
3) Participating in the Planning Resource Auction (PRA) 
4) Paying the Capacity Deficiency Charge (CDC)  
5) Reliability Based Demand Curve Opt Out (RBDC Opt Out) 

 
 

5.2 Local Resource Zones 
MISO developed Local Resource Zones (LRZ) to reflect the need for an adequate amount of 
Planning Resources to be in the appropriate physical locations within the MISO Region to 
reliably meet Demand and LOLE requirements. MISO will provide the details of each LRZ no 
later than September 1 of the year prior to a Planning Year. The geographic boundaries of each 
of the LRZs will be based upon analysis that considers: (1) the electrical boundaries of Local 
Balancing Authorities; (2) state boundaries; (3) the relative strength of transmission 
interconnections between Local Balancing Authorities; (4) the results of previous LOLE studies; 
(5) the relative size of LRZs; and (6) market seams compatibility. MISO may re-evaluate the 
boundaries of LRZs if there are changes within the MISO Region including, but not limited to, 
any of the preceding factors, significant changes in membership, the Transmission System 
and/or Resources. 
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Figure 5: Local Resource Zones Map 

5.2.1 Change in LRZ Configuration 

MISO, after working with stakeholders and submitting a Tariff revision to Attachment VV that 
has been accepted by the Federal Energy Regulatory Commission, may change the 
configuration of the LRZs if a re-evaluation trigger has occurred and after consideration of the 
criteria outlined for consideration in setting LRZ boundaries. Changes to LRZ configuration will 
only be applicable to future Planning Years that have not already been cleared through the 
PRA. MISO will share any re-evaluation triggers and the results of the analysis documenting the 
impacts of the proposed LRZ boundary changes with stakeholders in an open and transparent 
manner prior to making any filings to change LRZ boundaries. 
 
Once the boundaries of an LRZ have changed, its boundaries should stay constant for at least 
three years to provide stable future locational signals. 
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5.2.1.1   Re-evaluation Triggers 

The Transmission Provider may re-evaluate the boundaries of LRZs if there are significant 
changes in the Transmission Provider Region. Such changes are called re-evaluation triggers, 
and they include, but are not limited to, the following: 

1) Significant changes in membership: 
Re-evaluation may occur for LRZs where there are membership changes in the 
MISO system or for areas which neighbor the regions where there is a membership 
change. Re-evaluation may occur prior to or in the cycle immediately following the 
integration of new members into the MISO system. 

2) Significant changes in the Transmission System: 
Transmission infrastructure must be on target to be in-service by June 1 of the year 
which would follow a filing for an LRZ boundary changes (i.e., the transmission must 
be in-service for the first summer where the zonal changes will go into effect). The 
changes to the transmission system should impact transmission constraints 
represented in the MISO Resource Adequacy construct for the zone(s) being 
reevaluated. 

3) Significant changes in Resources: 
Changes to the resource mix may include the addition of significant new generation 
or the retirement of significant existing generation. The resource changes should be 
shown to modify the transmission system flows in the zone(s) being studied, 
impacting transmission constraints represented in the MISO Resource Adequacy 
construct. 

 
The existence of a trigger will not guarantee that a zonal change will be implemented; the trigger 
will allow the analysis to proceed and will be considered as part of the final decision on whether 
or not to change zonal boundaries. 

5.2.1.2    Re-evaluation Considerations 

Once a re-evaluation trigger has been met, the geographic boundaries of the zone or zones 
may be re-evaluated. This re-evaluation will be based upon an analysis that considers the 
following factors. 

1) Electrical Boundaries of Local Balancing Authorities 
2) State boundaries 
3) Relative strength of transmission interconnection between Local Balancing 

Authorities 
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4) Results of LOLE studies 
5) Relative Size of LRZs 
6) Natural geographic boundaries such as lakes and rivers 

 
The electric boundaries of Local Balancing Authorities, state boundaries, and natural 
geographic boundaries will be considered by inspection. Additional information on the process 
used to analyze the other criteria is below. 
 
Relative Strength of Transmission Interconnections between Local Balancing Authorities 
Multiple aspects of the transmission system are considered in this portion of the evaluation. 
These aspects are first investigated individually, and the final assessment considers all of the 
factors. The assessment includes the following: 

• Previously identified LOLE results (Capacity Import and Export Limit constraints) 
• Constraint variation(s) 
• Transmission projects 
• Physical ties including post-contingency connectivity and transmission service 

 
LOLE results identified for Capacity Import and Export Limit analysis before and after the 
boundary change is applied will be considered. Zonal transfer analysis yields a list of 
constraints. The most limiting constraint after redispatch determines a zone’s limit in the LOLE 
study. In the re-evaluation analysis, the less limiting constraints are also considered since 
reconfigurations impact the transfer level at which constraints are limiting. Also, while there can 
only be one limiting constraint, multiple constraints can be seen at similar transfer levels. For 
example, assume the most limiting constraint is at a transfer level of 100 MW. There are two 
additional constraints at 99 MW and one at 90 MW. Since these transfer levels are very close, 
all four are considered in this evaluation. 
 
Constraint variation is caused by reconfiguration of Local Resource Zones. This variation is 
caused by changing the generation that is used to create the transfer. Zonal definitions 
determine which generators are used in the transfer analysis so any change in zonal definition 
may result in a difference in the impact the transfer has on the constraint. It is possible that a 
constraint has an impact above the threshold before reconfiguration and less than the threshold 
afterwards which is considered in this evaluation. 
 
The impact of approved MTEP Appendix A and Target A transmission projects is considered. If 
a project mitigates a constraint and the project is expected to be in service prior to the Planning 
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Year under consideration, then the impact of the transmission project to the LOLE results is 
considered. 
 
MISO will consider the number of ties of any reconfigured zone. Generally, a reconfigured zone 
should have two or more ties with the rest of MISO. Two or more ties between the zones are 
optimal when planning for contingencies so the zones are still connected post-contingency. Any 
LBA being added to an existing LRZ should have two or more ties with an LBA in the new LRZ. 
Any other impacted LRZs should have contiguous LBAs with two or more ties. Further 
consideration is needed if an LBA leaving an LRZ results in an LRZ with unconnected LBAs. In 
addition, confirmed transmission service between zones may be considered when evaluating 
reconfigurations. Confirmed long-term transmission service indicates transmission capacity 
between the zones has been previously evaluated. 
 
The Results of LOLE Studies 
LOLE studies will be performed with the LRZ configuration being considered. The results of this 
analysis will be compared with the prevailing LRZ configuration. This LOLE analysis includes a 
MISO PRM model analysis (Section 3.5), LRZ LRR determination (Section 5.2.2.2), and 
capacity import and export limit analysis (Section 5.2.2.1) for the LRZ configuration being 
considered and for the prevailing LRZ configuration. The results of this analysis and comparison 
with the prevailing system results will be used as one factor in determining whether LRZ 
changes are warranted, in conjunction with the other LRZ considerations. 
 
Relative size of LRZs 
The relative size of an LRZ will contain no less than 2,000 MW of Demand. 

5.2.1.3   Determination of LRZ Boundaries 

Following the determination of an LRZ re-evaluation trigger, the conclusion of all analysis with 
consideration of stakeholder feedback will determine whether the LRZ boundaries will be 
changed. This determination will be based upon the benefits and/or risks that the LRZ boundary 
changes would present on the system. MISO’s final determination will be shared with 
stakeholders and the changes will be filed with FERC. 

5.2.1.4   External Resource Zones 

MISO developed External Resource Zones (ERZs) to reflect the physical location of External 
Resources and establish Auction Clearing Prices for such External Resources (other than 
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Coordinating Owner and Border External Resources). An ERZ will be created for each External 
Balancing Authority adjacent to MISO with Planning Resources participating in the MISO PRA. 
Current External Resource Zones: 

ERZ Area(s) 

EZ20 KCPL, OPPD, WAUE 

EZ22 PJM 

EZ23 OVEC 

EZ24 LGEE 

EZ26 AECI 

EZ27 SPA 

EZ28 TVA 

 
External resources ZRCs are counted toward the MISO North/Central region and the MISO 
South region based on transmission shift factors that are calculated annually.  

5.2.1.5   Establishing Sub-Regional Resource Zones (SRRZ) 

MISO will also establish SRRZs applicable for each Planning Year. A SRRZ is a zone, 
comprised of an LRZ or combination of two or more LRZs, to administer constraints in 
accordance with applicable seams agreements, coordination agreements, or transmission 
service agreements. 
 
Currently, MISO has two SRRZs: MISO South, defined as LRZs 8, 9 and 10, and MISO 
Midwest, defined as LRZs 1-7. These SRRZs are a result of the settlement agreement between 
MISO, SPP, and the other Joint Parties. This agreement established Regional Directional 
Transfer Limits (RDTL) that limit the amount of total transfer between these two SRRZs in the 
PRA. The RTDL from South to Midwest is 2,500 MW and the RTDL from the Midwest to South 
is 3,000 MW. 
 
MISO shall establish the Sub-Regional Export Constraint (SREC) and Sub-Regional Import 
Constraint (SRIC) for each Season by March 1 prior to the Planning Year. The methodology for 
determining the SREC and SRIC for each SRRZ is described below. 

1.1.1.2.4 5.2.1.5.1 Determination of Seasonal SREC and SRIC 

The following steps describe the steps MISO will utilize to calculate the SREC and SRIC. 
1. Begin with the Regional Directional Transfer Limits (RDTL) between the two SRRZs 
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2. Complete a feasibility analysis to review operational events from the previous 
seasonal peaks to determine if a further reduction to the Regional Directional 
Transfer Limit is warranted for reliability. 

3. Decrement the initial RDTL (from step 1) based upon completed feasibility analysis 
4. Subtract from the net RDTL (from step 3) the sum of Firm Reservations on MISO 

OASIS that utilize the contract path between South and Midwest and are exporting 
the MISO BA for the applicable Season of the Planning Year. This difference 
determines the SREC and SRIC to be utilized for that Season of the Planning Year. 

 
Example from the 2016-2017 Planning Year 
1. The RDTL from South to Midwest is 2,500 MW and from Midwest to South is 3,000 MW. 
2. MISO’s feasibility analysis for the 2016-2017 Planning Year determined that no additional 

reduction of the RDTL was required; 0 MW. 
3. The net RDTL for 2016-2017 is equal to the initial RDTL; South to Midwest is 2,500 MW and 

from Midwest to South is 3,000 MW. 
 
4. The MISO OASIS Reservations, in each direction, that exported from the MISO BA for the 

2016-2017 Planning Year were summed: 
 South to Midwest Direction: 1,624 MW 
 Midwest to South Direction: 206 MW 
 
Final SREC and SRIC applied for the 2016-2017 Planning Year: 
 South SRRZ SREC: 876 MW 
 South SRRZ SRIC: 2,794 MW 
 North SRRZ SREC: 2,794 MW 
 North SRRZ SRIC: 876 MW 

1.1.1.2.5 5.2.1.5.2 Regional Directional Transfer Limit Feasibility Analysis 

On an annual basis, prior to administrating the PRA, MISO will review operational data from the 
previous seasonal peaks to determine if operational events experienced in the past and 
forecasted expected conditions for the applicable Planning Year Season warrant a reduction in 
the initial RDTL between the MISO South and Midwest Regions. MISO will review the results of 
the feasibility analysis with stakeholders prior to implementing in a PRA. 
 
The following data sources are considered for the feasibility analysis: 
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– Studies that assess MISO transfer capability between Regions 
– Studies that assess load diversity between Balancing Authorities 
– Transmission system constraints 
– Congestion history on relevant transmission constraints 
– Capacity or Transmission Emergency alerts, warnings, or events 

5.2.2 Local Requirements and Transfer Capability 

5.2.2.1   Calculation of Transfer Limits for the Planning Resource Auction(s) 

MISO will determine the seasonal import and export limits for each LRZ by performing a transfer 
analysis study. The study produces Zonal Import Ability (ZIA) and Zonal Export Ability (ZEA) 
values which represent a zone’s ability to import and export capacity in every Season, 
respectively. The seasonal ZIA and ZEA values are adjusted by the amount of exports 
(Controllable Exports (CE)) to non-MISO load from the zone to determine a zone’s seasonal CIL 
and CEL. Seasonal CIL and CEL determine the maximum amount of ZRCs that can be 
imported or exported respectively to/from that zone in that Season. The seasonal ZIA is an input 
to the calculation of the seasonal Local Clearing Requirement (LCR) for each LRZ, as described 
in Section 5.2.2.3 (Establishment of Local Clearing Requirement). Seasonal LCR, CEL, and CIL 
are inputs to the Planning Resource Auction clearing process. Transfer analysis will be 
performed on seasonal Powerflow models appropriate for the upcoming Seasons in the next 
planning year.  
 
Transfer analysis is not required to calculate an ERZ CEL; instead, MISO will determine the 
seasonal CEL of each ERZ by determining the volume of SAC for External Resources within 
that zone. The seasonal CEL will be set to the MW SAC in the ERZ no later than eight (8) 
business days before the last business day in March. 
 
 
 
 
Transfer Analysis 
Transfer capability is the measure of the ability of interconnected electric systems to reliably 
transfer power from one area to another under certain system conditions. The incremental 
amount of power that can be transferred will be determined through First Contingency 
Incremental Transfer Capability (FCITC) analysis. First Contingency Total Transfer Capability 
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𝑀𝑎𝑐ℎ𝑖𝑛𝑒 1 𝑃𝑜𝑠𝑡 𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝐷𝑖𝑠𝑝𝑎𝑡𝑐ℎ = 25.8 

 
General Assumptions 
Power flow models and input files are required to determine the import and export limits of each 
LRZ in each Season. Input files (subsystem and contingency) from MTEP studies built for 
timeframes matching the effective period of the transfer limit study will be used. Single-element 
contingencies in MISO and seam areas are evaluated. Other than the power flow model, all 
other input files will be the same across all Seasons within the Planning Year.  
 
Subsystem files will be modified to include required source and sink definitions, details are 
provided in the next two sections (Import and Export Limit Determination Sections). The 
monitored file will include all facilities under MISO functional control and Seam facilities 100 kV 
and above. 
 
Power flow models will contain approved MISO MTEP Appendix A and Target A projects with 
effective dates on or before the effective date of the study model. Planning Resources, internal 
and external to MISO will be dispatched in the base model according to the Generator Modeling 
and Transactions/Interchanges sections of the Transmission Planning Business Practices 
Manual, or BPM-020. The following generators are excluded from the incremental transfer 
analysis dispatch: 

• Nuclear 
• Generators with negative dispatch  
• Hydro 
• Wind 
• Solar 

 
Wind and solar will be ramped down for transfers and will not be ramped up. Maximum wind 
output will be limited to base dispatch in the power flow model which is set by the wind capacity 
credit. MISO and external area interchange in the base case will be set to the net of the 
expected firm transactions with its neighbors. 
 
If a Transmission Owner has identified a zonal import limit that is binding as a result of the 
exclusion of nuclear (headroom) or other resources in the sink of the transfer study, the TO may 
inform MISO of the limitation and MISO will evaluate the ZIA and update accordingly, at MISO’s 
sole discretion. 
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Seasonal Zonal Import Ability (ZIA) and Seasonal Capacity Import Limit (CIL) 
Determination 
To determine an LRZ’s seasonal limits, a generation-to-generation transfer is modeled from a 
source subsystem to a sink subsystem. For import limits, the limit is determined for the sink 
subsystem. Import limits are found by increasing MISO generation resources in adjacent Local 
Balancing Authorities (LBAs) while decreasing generation inside the LRZ under study. LBAs 
that are interconnected with the LRZ under study are considered adjacent. Tiers are used to 
define the generation pool used for import studies and are comprised of the adjacent systems of 
the zone being studied. 

• Tier 1 – Generation in the MISO LBAs adjacent to the LRZ under study 
• Tier 2 – Tier 1 plus generation in MISO LBAs adjacent to Tier 1 

 
Figure 5.1: Tiered import illustration 

 
 
Import limit studies are analyzed first using Tier 1 generation only. If no constraint is identified, 
the source is expanded to include Tier 2 and the transfer is retested. If a constraint is identified, 
redispatch is tested. If redispatch mitigates the constraint completely and an additional 
constraint is not identified, the source is expanded to include Tier 2 and the transfer is retested. 
If constraints are identified using Tier 1 generation, Tier 2 generation is not needed to determine 
the zone’s import limit. 
 
The results of the analysis produce the seasonal Zonal Import Ability. This value will be used to 
determine the seasonal CIL after accounting for exports to non-MISO load. 
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Figure 5.2: Example - MISO LBAs Used for First Test of LRZ 7 import limits 

 

 
Figure 5.3: Example - MISO LBAs Used for Second Test of LRZ 7 import limits 
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Seasonal Zonal Export Ability (ZEA) and Seasonal Capacity Export Limit (CEL) 
Determination 
The LRZ being studied for a seasonal export limit, is the source subsystem for the transfer. 
Available generation within the LBA(s) contained in that particular LRZ is increased 
proportionately while all generation dispatched, except for nuclear, wind and other intermittent 
resources, in all other MISO LBAs is decreased proportionately. This method produces the 
seasonal ZEA which is used to determine the seasonal CEL after accounting for exports to non-
MISO load. 
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Figure 5.4: Example - MISO LBAs Used for LRZ 7 export limits 

 
Redispatch 
LOLE study redispatch is based on prior MTEP study methods. The base assumptions are as 
follows: 

• No more than 10 conventional plants or wind plants will be used 
• Redispatch limited to 2,000 MW total (1,000 MW up and 1,000 MW down) 
• Nuclear units are excluded 
• Wind and other intermittent resources can only be ramped down 

 
For import redispatch scenarios, all generation resources in the zone being studied and 
adjacent systems (Tier 1 or Tiers 1 & 2) used for the transfer will be eligible to be ramped up. All 
MISO generation resources will be eligible to be ramped down. If the limiting constraint is a 
Reciprocal Coordinated Flowgate (RCF), MISO will work with the Seam entity to determine if an 
adjustment to external dispatch is appropriate and impactful. 
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For export redispatch scenarios, only MISO generation resources within the zone being studied 
are eligible to be ramped up. All MISO generation resources are eligible to be ramped down. As 
with import redispatch, if the limiting constraint is a Reciprocal Coordinated Flowgate (RCF), 
MISO will work with the Seam entity to determine if an adjustment to external dispatch is 
appropriate and impactful. 
 
Adjustment for Exports to Non-MISO Load 
FERC issued an order on December 31, 2015 which required studies to be neutral to units 
within MISO areas that are exporting to non-MISO load. MISO identifies and removes the 
impact of these exporting units on zonal area interchange. These adjustments result in an 
increase to CIL and decrease to CEL for zones with exports to non-MISO load.  
 
Generation Limited Transfer 
When conducting transfer analysis, the source subsystem might run out of generation to 
dispatch before identifying a constraint caused by a transmission limit. MISO has developed a 
process referred to as Generation Limited Transfer, or GLT, to identify transmission constraints 
in these situations.  
 
After running the FCITC analysis to determine import and export limits for each LRZ, MISO will 
determine whether a zone is experiencing a GLT. If the LRZ is experiencing a GLT, MISO will 
adjust the base model dependent on whether the analysis is an import or export study and re-
run the transfer analysis. 
 
For an export study, when a transmission constraint has not been identified after dispatching all 
generation within the exporting system (LBAs under study) MISO will decrease load and 
generation dispatch in the study zone. The objective of the adjustment is to create additional 
capacity to export from the zone. After the adjustments are complete, MISO will perform transfer 
analysis on the adjusted model to be in line with section 5.2.2.1 (Calculation of Transfer Limits 
for the PRA). If a GLT is observed again, further adjustments will be made to the load and 
generation of the study zone. 
 
For an import study, when a transmission constraint has not been identified after (a) decreasing 
all generation within the LRZ under study, (b) or dispatching all generation within Tiers 1 & 2, 
MISO will adjust load and generation in the source subsystem, Tiers 1 & 2. This will increase 
the capacity available to import into the study zone. After the adjustments are complete, the 
transfer analysis will be completed on the adjusted model to be in line with section 5.2.2.1. If a 
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GLT is observed again, further adjustments to the model would be made to the load and 
generation in Tiers 1 & 2.  
 
FCITC could result in the transmission system supporting large thermal transfers for some 
zones which might result in some additional considerations. First, large GLT adjustments for 
export limits could result in reactive-power issues in the zone. Additionally, any load scaling 
beyond 50% of the zone’s load in the base model could result in unrealistic modeling for a 
summer peak scenario and could lead to unreliable limits and constraints. Therefore, load 
scaling for both import and export studies will be limited to 50% of the zone’s load. 
 
If the GLT does not produce a limit for a zone(s), whether due to a valid constraint not being 
identified or due to other considerations as listed in the prior paragraph or in the case of a Zone 
where no valid limit is found in a particular Season, then the seasonal CIL or seasonal CEL will 
use the following equation where Capacity is the amount available to export or import from Tier 
1 & 2 LBA’s in the Base Case and where Base Case Flows is the Area Interchange for the study 
LRZ in the base Powerflow model. 
 
   ZIA/ZEA = Capacity + Base Case Flows 
 
MISO shall report that LRZ as having no seasonal CIL/CEL limit and ensure that the transfer 
amount in the PRA will not bind in the first iteration of the Simultaneous Feasibility Test (SFT).  
 
Voltage Limited Transfer for import studies 
Zonal imports may be limited by voltage constraints due to a decrease in the generation 
dispatch in the zone being studied. Voltage constraints might occur at lower transfer levels than 
thermal limits that are determined by linear FCITC. As such, LOLE studies may include 
evaluation of Power-Voltage curves for major disturbances for LRZs with known voltage-based 
transfer limitations. Known transfer limitations will be identified through existing MISO or 
member Transmission Owner studies. Additionally, a study could be considered if an LRZ’s 
import reaches a level where the majority of the zone’s load would be served using imports from 
non-zonal resources. MISO will coordinate with stakeholders as these scenarios are 
encountered. 
 
Processing and Reporting Results 
The transfer analysis results for each LRZ consist of a list of constraints and their corresponding 
FCITC and FCTTC values up to the requested transfer level. The constraint with the smallest 
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FCTTC will be used to determine each Seasons’ ZIA, ZEA, CIL and CEL. The limits are the total 
transfer capability of the corresponding limiting constraint. Refer to Section 5.2.2.3 
Establishment of Local Clearing Requirementregarding how the seasonal ZIA impacts the 
seasonal Local Clearing Requirement (LCR) calculation. Stakeholder review of the constraints 
will occur through the LOLE working group.  
 
If a zone’s seasonal Local Clearing Requirement (LCR) is greater than the zone’s seasonal 
Initial Planning Reserve Margin Requirement (PRMR) and an existing MTEP project is not 
expected to increase the seasonal ZIA, MISO will follow the process outlined in section 4.5.1 of 
the Transmission Planning BPM to identify a project to increase the zone’s seasonal CIL. 
 
Timeline and Posting of Results 
Posting of power flow models and input files will be completed before analysis begins, if 
stakeholders have feedback for the models, it should be provided to MISO in a timely manner. 
The models and associated input files will be made available to the same location where MTEP 
Powerflow models are shared (https://misoenergy.sharefile.com/). 
 
The outcome of this process will identify a ZIA, ZEA, CEL and CIL for each of the LRZs for each 
Season within the next Planning Year. MISO will publish the values for each LRZ by November 
1 preceding the applicable Planning Year.  

5.2.2.2   Establishment of Local Reliability Requirement 

Each LRZ’s seasonal Local Reliability Requirement (LRR) is the amount of SAC MWs required, 
located within the specific LRZ, to yield a 0.1-day-per-year LOLE at the load level for the LRZ at 
the time of the LRZ peak, without assistance from resources outside the respective LRZ (other 
than Border External Resources and Coordinating Owner External Resources modeled in the 
zone as described in section 4.2.3.2 (External Resource Qualification Requirements)). The 
LOLE study process is further described in the annual LOLE Study report posted on MISO’s 
website. 
 
Each Seasons’ LRR will be established using the following iterative process: 

• Use the LOLE model to determine the resources required in the LRZ to maintain 1 
day in 10 years LOLE, representing the LRZ as isolated from the rest of MISO with 
no transmission ties to the outside world. 

• Each LRZ contains the same load and internal resources from the PRM Analysis. 
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• For each LRZ, the model will initially be run with no adjustments to the capacity. If 
the LOLE is less than 0.1 day per year, a perfect negative unit with zero forced 
outage rate will be added until the LOLE reaches 0.1 day per year for the LRZ. This 
is comparable to adding Coincident Peak seasonal Demand. If the LOLE is greater 
than 0.1 day per year, proxy units based on a unit of typical size and forced outage 
rate will be added to the LRZ until the LOLE reaches 0.1 day per year for the LRZ. 

• After solving for 0.1 day per year on an annual basis, risk-deficient Seasons will have 
a minimum reliability criteria set to 0.01 LOLE and adjustments to capacity in the 
model will be made until the LOLE reaches 0.01 day per Season. 

 
The minimum amount of capacity above the zonal seasonal Coincident Peak Demand required 
to meet the reliability criterion of a 0.1 day per year LOLE value will be utilized to establish the 
Local Reliability Requirement (LRR) for each Local Resource Zone for each Season within the 
Planning Year. The LRR study utilizes the Year 2 zonal seasonal Coincident Peak Demand 
supplied by LSEs in the prior Planning Year PRA cycle. The per-unit LRR values are annually 
calculated by MISO and reviewed with stakeholders through the Loss of Load Expectation 
Working Group. The zonal per-unit seasonal LRR values are multiplied by the total zonal 
seasonal Coincident Peak Demand forecast (which is the sum of all CPD forecasts submitted by 
LSEs in each LRZ) for the prompt Planning Year PRA(s), inclusive of transmission losses, to 
calculate each Local Resources Zone’s Local Reliability Requirement that will be enforced in 
each annual and Transitional Planning Resource Auction. 

5.2.2.3   Establishment of Local Clearing Requirement 

The final steps in calculating an LRZ’s seasonal LCR is to account for the external transmission 
ties and controllable exports to non-MISO systems, by reducing the seasonal LRR by the 
seasonal ZIA determined in accordance with Section 5.2.2.1 (Calculation of Transfer Limits for 
the PRA) and by controllable exports. Controllable exports are firm capacity commitments from 
MISO units to non-MISO load and may be committed and dispatched by MISO during 
emergencies. All 10 LRZs have LCRs for each season and they must be met by resources 
internal to the zone, or by Border External Resources. For example, an LSE with Initial PRMR in 
LRZ 1, must meet that with ZRCs originated in LRZ1 to meet LRZ1’s Local Clearing 
Requirement. ZRCs from other zones can be used to meet the incremental PRMR greater than 
LCR up to that zone’s Initial PRMR subject to CIL/ CEL and SRIC / SREC.  
 
The formula for determining the seasonal LCR is as follows: 

Seasonal LCRz1 = Seasonal LRRz1 –Seasonal ZIAz1 – controllable exports z1 
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MISO will publish preliminary seasonal LCR determinations as part of the preliminary PRA data. 
These values will be updated no later than mid-March with final, updated controllable export 
values and seasonal ZIAs. 

5.3 Pre-PRA arrangement of capacity scheduling 
5.3.1  Fixed Resource Adequacy Plan (“FRAP”) 

The FRAP will identify resources for which an LSE has ownership or contractual rights that will 
be relied upon to meet the LSE’s Planning Reserve Margin Requirement while also conforming 
to the Local Clearing Requirement (“LCR”) in each LRZ where the LSE has a Initial PRMR in 
each Season within the Planning Year. An LSE must submit its FRAP for applicable Season(s) 
via the MECT by the 7th business day of March prior to each Planning Year. MISO will review 
the FRAP and endeavor to notify the LSE of any issues by March 15. LSEs will have until the 
PRA(s) offer window opens to resolve any issues identified by MISO. 
 
An LSE can designate its seasonal ZRCs in the FRAP up to the LSE’s seasonal Initial PRMR. 
The seasonal ZRCs used in a FRAP will be deducted from the available seasonal ZRC balance 
of Planning Resources in the MECT. Any portion of an LSE’s seasonal Initial PRMR not covered 
by the FRAP (or met through paying the Capacity Deficiency Charge) will be cleared in the 
seasonal PRA. 
 
An LSE submitting a FRAP may be subject to a Zonal Deliverability Charge (ZDC). The ZDC is 
the difference between the seasonal ACP in the LRZ where the LSE has Initial PRMR obligation 
and the ACP in the LRZ or ERZ where the ZRC associated with the FRAP is physically located 
multiplied by the volume of the ZRC associated with the FRAP. An LSE can obtain a ZDC 
Hedge as a hedge against zonal price differences in each Season within the Planning Year.  
 
Seasonal ZRCs and seasonal obligation included in a FRAP will be modeled in the PRA for the 
applicable Season. 

5.3.2 RBDC Opt Out 

An LSE may elect to use the RBDC Opt Out for the upcoming and the next two years’ PRAs  
with an obligation (Final PRMR) that is calculated as shown in section 3.1, and with the RBDC 
Opt Out Adder determined at the first year of RBDC Opt-Out utilizing the following formula: 
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𝐹𝑖𝑛𝑎𝑙 𝑃𝑅𝑀𝑅𝐿𝑆𝐸 =  ∑ [(𝐶𝑃𝐷𝑓𝐿𝐵𝐴 − 𝐹𝑅𝑃𝐿𝐵𝐴 + 𝐹𝑅𝑆𝐿𝐵𝐴) × (1 + 𝑇𝐿𝐿𝐵𝐴%) × (1 + 𝑃𝑅𝑀𝑅𝑇𝑂 +𝐿𝐵𝐴

𝐴𝑑𝑑𝑒𝑟𝑅𝐵𝐷𝐶 𝑂𝑝𝑡 𝑂𝑢𝑡)]  
 

Where attributes are seasonal for the following: 
Final PRMRLRZ = Final Planning Reserve Margin Requirement per LSE 
CPDfLBA = Coincident Peak Demand forecast per LBA 
FRPLBA = Full Responsibility Purchase per LBA 
FRSLBA = Full Responsibility Sale per LBA 
TLLBA% = Transmission Loss Percentage of LBA 
PRM RTO = Planning Reserve Margin in Unforced Capacity set by LOLE Studies 
AdderRBDC Opt Out= RBDC Opt Out Adder (Defined in Module A 72.0.0) 

 

In MECT, the LSE’s choice of RBDC Opt Out is administrated at the granularity of Asset 
Owners that have load obligations.  

5.3.2.1   Establishment of RBDC Opt Out Adder 

MISO will use the systemwide and regional RBDCs, and historical market clearing data (e.g., 
last three Planning Years’s market data) to determine the initial RBDC Opt Out Adder that will 
be applicable to LSEs that elect the RBDC Opt Out starting with Planning Year 2025-2026. 
MISO will post the determination of the RBDC Opt Out Adder on the MISO website per the 
timeline defined in Appendix K. 

 

5.3.2.2 Request for RBDC Opt Out and ZRC designation 

 

A Market Participant representing an LSE that plans to use the RBDC Opt Out must submit its 
initial intent to do so through the MECT. Such request must include the name and contact 
information of the RERRA(s) (email, phone number), where its load is subject to jurisdiction, and 
must be submitted no later than January 15 prior to the upcoming Planning Year. Market 
Participants representing the LSE need to contact MISO if there are complexities regarding the 
RERRA-LSE relationship (e.g., an LSE is subject to the jurisdiction of multiple RERRAs). MISO 
will verify the information and notify the RERRA(s) within five (5) business days following 
deadline of the LSEs initial submission. The RERRA(s) has up to twenty (20) Business Days to 
notify MISO whether the requested RBDC Opt Out has been authorized, on or before timeline 
listed in Appendix K.  
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If the RERRA(s) notifies MISO that the LSE is not authorized to use the RBDC Opt Out in the 
upcoming PRA, MISO will deny the LSE’s initial submission in MECT. If the LSE is subject to 
the jurisdiction of more than one RERRA, MISO will deny the LSE’s initial submission proposing 
to use the RBDC Opt Out if any one RERRA indicates that the LSE is not authorized to use the 
RBDC Opt Out. The LSE may withdraw its initial submission even if it receives authorization 
from RERRA(s). Otherwise, the LSE must submit its final confirmation to use the RBDC Opt Out 
in the MECT and must demonstrate that the LSE has designated ZRCs for each Season to 
meet the LSE’s Final PRMR, and its share of LCR, by the 7th business day of March prior to 
each Planning Year. An LSE that elects the RBDC Opt Out may not use any other options to 
participate in the PRA (e.g., self schedule, FRAP, participating auction) to meet its Final PRMR, 
but may offer any ZRCs in excess of its Final PRMR into the PRA that is consistent with Section 
64.1.1.d of Module D. 

MISO will notify the LSE prior to March 15th before the applicable Planning Year whether the 
ZRCs submitted for the RBDC Opt Out meets the LSE’s final PRMR and share of LCR for each 
LRZ requirement for each Season during the applicable Planning Year. An LSE that does not 
demonstrate sufficient ZRCs to meet its seasonal Final PRMR and share of LCR on LRZ basis 
before the PRA offer window opens will be subject to the Capacity Deficiency Charge based on 
the amount of shortfall in each Season. 

An LSE that elects the RBDC Opt Out may be subject to a Zonal Deliverability Charge (ZDC). 
The ZDC is the difference between the seasonal ACP in the LRZ where the LSE has Final 
PRMR obligation and the ACP in the LRZ or ERZ where the ZRC associated with RBDC Opt 
Out is physically located, multiplied by the volume of the ZRC associated with the RBDC Opt 
Out. An LSE can obtain a ZDC Hedge as a hedge against zonal price differences in each 
Season within the Planning Year.  

Seasonal ZRCs and associated seasonal obligations related to the RBDC Opt Out will be 
modeled in the PRA for the applicable Season. 

 

5.3.3 LSE’s Local Clearing Requirement for LSE’s Using a FRAP or RBDC Opt-
Out 

LSEs that choose to use a FRAP or RBDC Opt Out must designate a sufficient volume of 
Planning Resources located in the same LRZ to meet the LRZ’s LCR requirement in each 
Season individually. The amount of resources that must be sourced from within the LRZ to 
satisfy the LSE’s seasonal LCR share is equal to the load ratio share of the LSE multiplied by 
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the total seasonal LCR for its LRZ. The following formula is used to determine each LSE’s 
FRAP or RBDC Opt Out LCR requirements for each Season. 

𝐿𝑆𝐸 𝐿𝐶𝑅 = [
𝐿𝑆𝐸 𝑃𝑅𝑀𝑅′

𝑍𝑜𝑛𝑎𝑙 𝑃𝑅𝑀𝑅′ 
 ] ∗  𝑍𝑜𝑛𝑎𝑙 𝐿𝐶𝑅  

 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐿𝑆𝐸  𝑍𝑂𝑁𝐸 = max (0, [
𝐿𝑆𝐸 𝐿𝐶𝑅∗ 𝐿𝑆𝐸  𝑁𝑂𝑁 𝑍𝑂𝑁𝐸 

(𝐿𝑆𝐸 𝑃𝑅𝑀𝑅′−𝐿𝑆𝐸 𝐿𝐶𝑅)
 ])  

for the given LSE  NON ZONE 

 

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝐿𝑆𝐸  𝑁𝑂𝑁 𝑍𝑂𝑁𝐸 = max (0, [
𝐿𝑆𝐸  𝑍𝑂𝑁𝐸 ∗ (𝐿𝑆𝐸 𝑃𝑅𝑀𝑅′ −  𝐿𝑆𝐸 𝐿𝐶𝑅)

𝐿𝑆𝐸 𝐿𝐶𝑅
 ]) 

for the given LSE  ZONE 

 
Where: 

LSE LCR: Amount of ZRCs that must be supplied from the 
same LRZ where the LSE’s Initial PRMR is located 

LSE  ZONE:  ZRCs that are in the same LRZ as the Initial PRMR 
that is being met through a FRAP or RBDC Opt Out 
by the LSE 

LSE  NON ZONE:  ZRCs from an ERZ or that are not in the same LRZ 
as the Initial PRMR that is being met through a 
FRAP or RBDC Opt Out by the LSE 

LSE PRMR’:  Total Initial PRMR the LSE has in the LRZ  
ZONAL PRMR’:  Total Initial PRMR for all LSEs in the LRZ  
Zonal LCR: The minimum amount of ZRCs that are located 

within an LRZ that is required to meet the LOLE 
while fully using the Capacity Import Limit for such 
LRZ. 

EXAMPLE : 
 
All LSE Initial PRMR in following example is calculated based on the MISO-established PRM, 
even if the LSE is subject to the jurisdiction of a state that has established its own PRM 
 
LSE Initial PRMR = 100 MW in LRZ 1 
LSE LCR = 80 MW in LRZ 1 
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To apply ZRCs from other LRZs or an ERZ in the FRAP (or RBDC Opt Out), the following 
condition must be satisfied when the LSE LCR≤ LSE Initial PRMR: 
 

[
(𝐿𝑆𝐸 𝑍𝑂𝑁𝐸 +  𝐿𝑆𝐸 𝑁𝑂𝑁 𝑍𝑂𝑁𝐸) 

𝐿𝑆𝐸 𝑃𝑅𝑀𝑅
 ] ≤  [

𝐿𝑆𝐸  𝑍𝑂𝑁𝐸  

𝐿𝑆𝐸 𝐿𝐶𝑅
] 

 
When the LSE LCR>LSE Initial PRMR, the LSE should only use ZRCs inside the resource zone 
to meet its Initial PRMR: 

𝐿𝑆𝐸 𝑁𝑂𝑁 𝑍𝑂𝑁𝐸 = 0 
Substituting the value for LSE LCR from above, the above formula can be rearranged and 
rewritten as: 

min (1, [
𝑍𝑜𝑛𝑎𝑙 𝐿𝐶𝑅 

𝑍𝑜𝑛𝑎𝑙 𝑃𝑅𝑀𝑅
 ]) ≤  [

𝐿𝑆𝐸 𝑍𝑂𝑁𝐸  

(𝐿𝑆𝐸 𝑍𝑂𝑁𝐸 + 𝐿𝑆𝐸 𝑁𝑂𝑁 𝑍𝑂𝑁𝐸 )
] 

 
Where LSE Total is simply the sum of the FRAP from within and outside of the zone. To state 
more simply, an LSE must maintain a balance of FRAP (or RBDC Opt Out) in zone to total 
FRAP (Or RBDC Opt Out) greater than or equal to the ratio of the zone’s LCR and Initial PRMR. 

 
Case 1: LSE ZONE = 40MW in LRZ 1 

 LSE NON ZONE = 10 MW from LRZ 2 
 

[
(40 + 10) 

100
 ] ≤  [

40

80
 ] [

1

2
 ] ≤  [

1

2
 ] 𝑃𝑎𝑠𝑠: 10 𝑀𝑊 𝑜𝑓 𝑍𝑅𝐶𝑠 𝑓𝑟𝑜𝑚 𝑜𝑡ℎ𝑒𝑟 𝐿𝑅𝑍 𝑖𝑠 𝑎𝑙𝑙𝑜𝑤𝑒𝑑 

for the given LSE  NON ZONE of 10 MW, 

 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐿𝑆𝐸  𝑍𝑂𝑁𝐸 = [
80 ∗  10

(100 − 80)
 ] = 40 𝑀𝑊  

 
NOTE: 40 MW represents the minimum amount of FRAP (or RBDC Opt Out) that must 

be fulfilled by the ZRCs in LRZ 1 in this case. 
 
Case 2: LSE ZONE = 60 MW 

  LSE NON ZONE = 20 MW  
 

[
(60 + 20) 

100
 ] ≤  [

60

80
 ] [

4

5
 ] ≤  [

3

2
 ]𝐹𝑎𝑖𝑙: 20 𝑀𝑊 𝑜𝑓 𝑍𝑅𝐶𝑠 𝑓𝑟𝑜𝑚 𝑜𝑡ℎ𝑒𝑟 𝐿𝑅𝑍 𝑖𝑠 𝑛𝑜𝑡 𝑎𝑙𝑙𝑜𝑤𝑒𝑑 
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for given LSE ZONE of 40 MW, 

 

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝐿𝑆𝐸  𝑁𝑂𝑁 𝑍𝑂𝑁𝐸 = [
60 ∗ (100 − 80)

80
 ] = 15 𝑀𝑊 

NOTE: 15 MW represents the maximum amount of ZRCs from other zones which can be 
used to FRAP or RBDC Opt Out LSE’s Initial PRMR in LRZ 1 in this case. 

5.4 Hedges and Zonal Deliverability Benefit 
5.4.1 Zonal Deliverability Benefit 

Price separation between Local Resource Zones (LRZs), External Resource Zones (ERZs), or 
groupings of LRZs, including Sub-Regional Resource Zone (SRRZs) occurs due to constraints 
binding in the Planning Resource Auction(s) (PRA). Zonal Resource Credits (ZRC) will receive 
the Auction Clearing Price (ACP) based upon the LRZ or ERZ where the Planning Resource 
underlying the ZRC is physically located for each Season within the Planning Year. 
 
As a result of price separation, the Transmission Provider may collect more debits from LSEs 
than it credits the owners of the seasonal ZRCs. Excess amounts will be distributed as follows: 

1. Historical Unit Considerations (HUCs) and Zonal Deliverability Charge (ZDC) 
Hedges owed payment. 

2. Any remaining excess revenue shall be distributed on a pro rata basis to 
Deliverability Benefit Zones (DBZs). A DBZ is a group of one or more LRZs with 
equal ACPs driven by the same auction constraint. 

5.4.1.1   Zonal Deliverability Benefit Pro Rata Allocation Methodology 

The pro rata distribution is applied to each applicable Season and is based upon the LSE’s 
eligible Adjusted Final PRMR. . Adjusted Final PRMR is the Final PRMR minus HUCs and ZDC 
Hedges. 
 
MPs with Fixed Resource Adequacy Plans or RBDC Opt Out are eligible to receive ZDB.  
 
The pro rata methodology to allocate ZDB uses a weighted average approach to calculate the 
benefit, in dollars, to importing DBZs of all exports within MISO – a weighted average exporting 
ACP. This weighted average pool of dollars is then allocated to importing DBZs within MISO on 
a pro rata methodology based upon the difference between the importing DBZ ACP and the 
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weighted average exporting ACP and the MW amount of imports into a DBZ. The ACP for each 
LRZ within an importing DBZ is adjusted by dividing the benefit dollars allocated to the DBZ by 
the total PRMR of all LRZs within a specific DBZ. The specific steps to allocate ZDB are 
described below. 

1. Subtract Final PRMR and ZRCs associated with HUCs and ZDB Hedges to derive 
an adjusted Final PRMR (Adjusted Final PRMR) and ZRC (Adjusted ZRC). 

2. Create a DBZ for each group of LRZs that have equal ACPs which result from the 
same auction constraint. 

3. For each DBZ, subtract the sum of Adjusted Final PRMR for each LRZ within the 
DBZ from the sum of Adjusted ZRCs for each LRZ within the DBZ. A DBZ will be 
considered a net importing DBZ if the sum of Adjusted Final PRMR is greater than 
the sum of Adjusted ZRCs. A DBZ will be considered a net exporting DBZ if the sum 
of the Adjusted Final PRMR is less than the sum of Adjusted ZRCs. A net exporting 
DBZ shall not receive any ZDB credit. A net importing DBZ shall receive a ZDB credit 
allocation based upon this weighted average approach. 

4. Calculate the weighted average ACP of all net exporting DBZs (Weighted Average 
Export ACP) to determine a financial value of export capacity within the 
Transmission Provider region per the formula below:  

Weighted Average Export ACP =
∑(Net Exportj×ACPj)

∑ Net Exportj
    

Where j = Each net exporting DBZ 
5. Calculate the ZDB credit allocation, in dollars, for each net importing DBZ: 

ZDB Creditk = Net Importk × (ACPk − Weighted Average Export ACP) 
Where k = Each net importing DBZs 

6. Distribute the ZDB credit in each DBZk by dividing the ZDB credit by the sum of 
Adjusted Final PRMR of the LRZs within each DBZk. Subtract this amount from the 
initial ACP calculated for each LRZ from the PRA. 

 
FRAP or RBDC Opt Out Contribution to ZDB 
Furthermore, ZDB includes credits collected from FRAPs or RBDC Opt Out that contain ZRCs 
located in LRZs that have a greater ACP than the respective PRMR’s LRZ. This ZDB will be 
allocated on a pro rata basis by Adjusted Final PRMR to all LSEs within the DBZ where the 
ZRC associated with the FRAP or RBDC Opt Out is physically located. 
 
Allocation of Zonal Deliverability Charge (“ZDC”) 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 107 of 268 

OPS-12 Public 

A FRAP will be subject to a ZDC if the ACP of the LRZ where the ZRC is physically located is 
less than the ACP of the LRZ where the Final PRMR associated with the FRAP or RBDC Opt 
Out is physically located. ZDC collected by the Transmission Provider that is not associated with 
a ZDC Hedge will be allocated on a pro rata basis by Adjusted Final PRMR to all LSEs within 
the DBZ where the Final PRMR associated with the FRAP or RBDC Opt Out is physically 
located. 
 
A detailed example of ZDB pro rata allocation methodology is in Appendix P. 

5.4.2 Historical Unit Considerations (HUCs) 

A HUC is a financial hedge against ACP differentials between LRZs or between an LRZ and an 
ERZ. HUCs for existing capacity agreements hold LSEs harmless from price separation to the 
extent that excess auction funds are sufficient. HUCs for existing LSEs will be eligible until the 
end of the original term of the arrangement, not including any evergreen extensions, or for two 
years – whichever is longer. 
 
The following criteria must be satisfied for HUC approval: 

• LSE must have ownership or contractual rights to the resource 
• Must have resource and load located in two different LRZs or a resource located in 

an ERZ 
• Must have either NRIS or firm transmission service from the resource LRZ to the 

load LRZ 
• Contracts and its associated NRIS or firm transmission service must be valid through 

the entire Planning Year 
• Contracts must be a) Grandfathered Agreements, b) arrangements executed and in 

place on or before July 20, 2011, or c) arrangements that predate March 26, 2018 
and pertain to External Resource represented in External Resource Zones 

• For both new and existing LSEs, HUCs will expire at the end of the contract term, 
unit ownership change or unit retirement date, whichever is sooner. Contracts 
expiring during the upcoming Planning Year are not eligible for a HUC covering the 
planning year. Contracts that have been renewed by evergreen contract provisions 
are only valid for two Planning Years from the date of the HUC registration 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 108 of 268 

OPS-12 Public 

• A HUC must be registered in the MECT by November 1 prior to each Planning Year2. 
HUC Registrations will need to have all information populated except for the 
Planning Resource, Asset Owner, Resource Zone and TSR and/or NITS 
identification number(s). Once the SAC MW for Planning Resources is published, 
MISO will allow Market Participants to update the Planning Resource, Asset Owner, 
Resource Zone, and TSR and/or NITS ID number information only. Updates will 
need to be completed by February 1 prior to the Planning Year 

• A separate HUC registration is required for each Planning Resource and load within 
each LRZ or a resource located in an ERZ 

o One Planning Resource in a registration can only select one LRZ or ERZ 
• The MW in HUC registrations that are paid will  not exceed the LSE’s seasonal Final 

PRMR minus their LCR. 
• If there are more HUCs than a DBZ’s Final PRMR minus its LCR, then HUC 

payments will be pro-rated by multiplying the difference between Final PRMR and 
LCR divided by the total HUCs. 

• If Market Participants enter a seasonal ZRC transaction to fulfill contracts that meet 
the criteria for a hedge, MISO must be able to determine the source of the ZRCs in 
order to apply the HUC financial hedge to the auction results 

o ZRCs transacted to fulfill existing contracts will need to have specific unit 
identifiers from aggregate deliverable generators 

• Based on the ZRCs transacted, MISO will work with the MP that qualified the HUC to 
determine in which LRZ or ERZ the Planning Resource is located 
 

If a Load is in an LRZ with a higher ACP than the LRZ or ERZ where the Resource is located, 
the MP serving the Load will pay an amount equal to the difference of the ACPs between the 
LRZ and the LRZ or ERZ where the Resource is located, multiplied by the amount of the 
unhedged load if a HUC Hedge does not exist. This distribution will be limited by the excess 
auction revenue collected in a given PRA. 
 
A combination of capacity agreements that require the delivery of capacity throughout the 
Planning Year will qualify for treatment as HUCs, provided that the agreements otherwise 
satisfy the criteria. 

 
 

2  
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Facilities under construction on or before July 20, 2011 that subsequently become Planning 
Resources will be eligible for the HUC Hedge provided that the HUC criteria is satisfied. 
 
Firm resources that meet HUC Hedge criteria may be included as part of a FRAP or RBDC Opt 
Out or offered into the annual auction. Any MWs of ZRCs in a FRAP or RBDC Opt Out that are 
qualified under a HUC will not be subject to a Zonal Deliverability Charge assessment and will 
not receive a HUC payment  

5.4.3 Zonal Deliverability Charge Hedge 

LSE can obtain a ZDC Hedge as described herein as a financial protection from zonal price 
differences. Market Participants will be eligible for a hedge against congestion in the auction if 
the LSE invests in new or upgraded transmission to serve the LSE’s load if located in a different 
LRZ. Network upgrades made for interconnection service (NRIS/ERIS) do not qualify for a ZDC 
Hedge. Also, any cost shared upgrades would not be eligible for a ZDC Hedge. The participant 
that funds the upgrades and submits the transmission service request is the participant who is 
eligible for the ZDC Hedge. However, Network upgrades associated with a Transmission 
Service Reservation (TSR) from the new resource to load located in a different LRZ would 
qualify. The volume of a ZDC Hedge will be the incremental increase in the CIL that resulted 
from the Network Upgrades identified in the approved firm transmission service request. Market 
Participants must register the ZDC Hedge and provide supporting documentation in the MECT 
by November 1 prior to the Planning Year to demonstrate eligibility. ZDC Hedges will be granted 
only to LSEs that have Planning Resources that cleared in a PRA. 

5.5 Planning Resource Auction (PRA) 
5.5.1 Timing of Auctions 

Seasonal Planning Resource Auctions will be conducted in the first 20 business days of April, 
with results posted near the end of April which is approximately one month before the beginning 
of the first Season of the associated Planning Year (PY). All four seasonal (Summer, Fall, 
Winter and Spring) PRA’s will be conducted in April prior to the PY.  

5.5.2 Amount of Capacity Cleared in Each Auction 

The seasonal PRA(s) and Transitional PRA shall clear seasonal ZRC offers in order to satisfy 
100% of the seasonal Final PRMR for each LSE, less the amount of seasonal Initial PRMR 
associated with the Capacity Deficiency Charge and inclusive of any resources used in a 
seasonal FRAP or RBDC Opt Out, in each LRZ. For a Season, if the total volume of seasonal 
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ZRC offers is less than total seasonal Final PRMR, MISO will clear the total volume of offered 
ZRCs for that Season respecting established CIL, CEL, SRIC and SREC. 
For LSEs not selecting the RBDC Opt Out, the Final PRMR is established as a result of the 
PRA clearing using RBDCs. For LSEs selecting the RBDC Opt Out, Final PRMR is the same as 
Initial PRMR, which is based on the sum of the applicable PRM plus the applicable RBDC Opt 
Out Adder, as demonstrated in section 3.1. LSEs under state jurisdiction where the state has 
elected to establish its own planning reserve margin will have a Final PRMR based on the 
planning reserve margin established by the state. 
 

5.5.3 Conduct of the PRA 

The seasonal Planning Resource Auctions shall be sealed bid auctions, which will determine 
the seasonal Auction Clearing Prices (ACP) for each Local Resource Zone (LRZ) and External 
Resource Zone (ERZ) modeled in that auction. The auction shall determine the outcome of all 
seasonal ZRC offers accepted during the qualification process and submitted during the auction 
offer window. 
 
Step 1: Compilation of Offers 
Offers for each of the seasonal auctions must be submitted in the MECT’s Submit Offer screen 
for each specific seasonal auction during the auction offer window period. The offer window for 
the auction will be opened during the last four business days in the month of March prior to the 
start of the new Planning Year. Owners of jointly owned facilities can individually offer their 
share of any such resources into the seasonal PRAs, either as self-schedule price takers or with 
specific offers or use their share of such resources as part of a seasonal FRAP or RBDC Opt 
Out. 
 
MISO shall compile all of the offers for each Season, as follows: The MP acting on behalf of any 
Planning Resource accepted in the qualification process for participation in the auction may 
submit an offer consisting of price and quantity pairs, indicating the minimum acceptable price 
and the associated quantity of seasonal ZRCs that the MP would commit to provide from the 
Resource in the associated modeled LRZ and/or ERZ during the Season within the Planning 
Year. An offer shall be defined by the submission of up to five price and quantity pairs, each 
having a strictly greater price than the previous price in the submission. Each price shall be 
expressed in dollars per megawatt-day, and each quantity shall be expressed in 0.1 MWs. The 
MW/Price pairs must be monotonically increasing for each price. Each segment of each offer is 
separately evaluated. 
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Step 2: Determination of the Outcome 
MISO shall use the seasonal ZRC offers to determine the aggregate supply curves for each 
MISO modeled LRZ and/or ERZ. MISO will use the seasonal offers in conjunction with the 
seasonal import and export constraints, seasonal local clearing requirements, and other inputs 
to determine the least cost set of offers that respects the various constraints expressed as 
described in the Tariff. The Transmission Provider will clear offers based on the needs of the 
LRZ and not the size of a Resource (i.e., if an LRZ needs 50 MW, but a Market Participant has 
a 100 MW Resource; only 50 MW will clear). At any non-zero clearing price, a pro-rated clearing 
from tied bids will be applied in conjunction with need, location of resources subjected to tied 
bids, and import and export limits of respective LRZs. At a zero-clearing price, all zero-price and 
price-taking offers will be accepted. 
 
Inadequate Supply 
While the auction process will endeavor to select seasonal ZRC offers sufficient to meet the 
seasonal requirements of each LRZ, it is possible that sufficient resources are not available in 
the LRZ and the LRZ would thus be short of Planning Resources for that Season within the 
Planning Year. In such cases, the auction will clear all seasonal ZRC offers in the LRZ for that 
Season and, if the LRZ is short ZRC’s to meet the seasonal requirements, the entire LRZ will 
clear at the LRZ’s seasonal CONE value. If the LRZ is short of ZRC’s to meet the requirements 
for more than one Season within the Planning Year, then the ACP for such Seasons will be 
determined as described in section 69A.7.1 of Tariff Module E-1. 

5.5.4 Market Monitoring 

All participation by Market Participants is subject to the market power mitigation rules regarding 
physical and economic withholding of capacity as described in Module D of MISO’s Open 
Access Transmission Tariff and Market Monitoring BPM-009. All Planning Resources except for 
External Resources, Load Modifying Resources, and Energy Efficiency Resources are subject 
to physical and economic withholding monitoring. Below are additional details regarding the 
application of these market monitoring provisions. In addition to these details, please refer to 
Module D and BPM-009 Market Monitoring and Mitigation for additional details. 

5.5.4.1   Physical Withholding 

Sec. 64.1.1.d of Module D describes the Physical Withholding Provisions in the PRA. The IMM 
has established a Physical Withholding Threshold Limit of 50 MW per LRZ that is applied as a 
sum to a Market Participant (MP) and its Affiliates. Thus, there is a total of 50 MW of deliverable 
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SAC (ZRCs) whose rights are owned by an MP and its Affiliates in each LRZ that are not 
required to submit an offer into the PRA or be part of a FRAP or RBDC Opt Out. If the sum of 
deliverable SAC MW withheld exceeds the Physical Withholding Threshold Limit, the MP and its 
Affiliates would fail for conduct (Conduct Test) for physical withholding and be subject to the 
Impact Test described in Module D. 

5.5.4.2   Economic Withholding 

Sec. 64.1.2.d of Module D describes the Economic Withholding Provisions in the PRA. By 
default, each Planning Resource subject to economic withholding has an initial Reference Level 
for their PRA offer of $0/MW-Day. A Conduct Threshold equal to 10% of the LRZ Daily CONE 
(Daily CONE = LRZ CONE / 365) is allowed for a PRA offer without failing conduct (Conduct 
Test) for economic withholding and be subject to the Impact Test described in Module D.  
 
An MP may submit a request for a Facility Specific Reference Level (FSRL) to the IMM. The 
request must be accompanied by evidence and documentation of Going Forward Costs 
(operating and capital) to operate the Planning Resource for the next Planning Year. Going 
Forward Costs must be sufficient detail to specify costs specific to suspension or retirement. 
Refer to BPM-009 Market Monitoring and Mitigation for additional details. 
 
Market Participants have the option to use Default Technology Specific Avoidable Costs 
(DTSAC) calculated by the IMM as specified in Module D for operating cost recovery in lieu of 
submitting their own documentation for operating costs. The DTSAC values in Module D are 
broken down by different generator classifications for suspension and retirement requests. 
Refer to BPM-009 Market Monitoring and Mitigation for additional details. 

5.5.5 Target Reliability Value 

The resultant target reliability value for each Season for each LRZ will be the greater of the 
system-wide seasonal Planning Reserve Margin Requirement based on MISO’s seasonal PRM 
or the seasonal LCR value. The sum of these seasonal LRZ target reliability values will be the 
system’s target seasonal reliability value, that is, the amount of SAC MW that must be obtained, 
if available, from the auction. 

5.5.6 Resource Offers 

Any seasonal ZRCs that were not used in a FRAP or RBDC Opt Out can be offered into the 
seasonal PRA during the auction window period. The following business rules are applied to the 
seasonal ZRC offers for the seasonal PRA: 
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• Offer cannot be changed or withdrawn after the auction window is closed. 
• Smallest Offer MW = 0.1 MW. 
• Offer Segment defined as a price-quantity pair. 
• Up to 5 Offer Segments per Planning Resource. 
• Lowest Offer price is $0.00/MW-Day. 
• Highest Offer Price for each Season and zones (LRZ and ERZ) is the annual 

LRZ/ERZ CONE divided by the total number of days in the Season. 
• The Transmission Provider will clear offers based on the needs of the LRZ and not 

the size of a Resource (i.e., LRZ needs 50 MW, but Market Participant has a 100 
MW Resource; only 50 MW will clear). At a zero-clearing price, all zero-price and 
price-taking offers will be accepted. 
 

Self-Scheduling 
LSEs that “self-schedule” ZRCs by submitting offers into the PRA(s) with a price of $0.00 will 
always clear the auction. 
 
Sub-Regional Constraints 
The Sub Regional Import Constraint (SRIC) and the Sub Regional Export Constraint (SREC) for 
each Sub Regional Resource Zone (SRRZ) are the transmission constraint parameters which 
must be respected, in addition to CILs and CELs for each LRZ, when conducting the PRA or in 
the Resource Replacement process. A SRRZ consists of more than one LRZ. The North/Central 
SRRZ consists of LRZs 1-7, and the South SRRZ consists of LRZ 8-10. 
 
The Transmission Provider will establish and publish, on the Transmission Provider’s public 
website, SRRZs, seasonal SRECs and seasonal SRICs as soon as practical but no later than 
the first business day of March for the following Planning Year. 

5.5.7 Seasonal Simultaneous Feasibility Test (SFT) 

Background 
The test identifies transmission constraints resulting from power transfers between LRZs and 
imports to the MISO system from ERZs. To the extent transmission constraints cannot 
otherwise be mitigated via redispatch of seasonal Planning Resources while holding LRZ 
imports and exports constant, new seasonal CIL and CEL values (as applicable) are 
established. Resulting transfers in the auction will be simultaneously reliable and feasible. The 
seasonal SFT is completed after the seasonal auction clears and is driven by section 69A.7.1 of 
Tariff Module E-1. 
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Base Model 
Base modeling represents the transmission topology and associated transmission ratings, 
Demand, and anticipated net interchange for the associated Season: summer, fall, winter, and 
spring. This is accomplished by the following modeling assumptions: 

• Base model 
o Latest available MISO model with expected generation and transmission 

topology for the effective date of each Season within the Planning Year 
• Transmission Topology 

o Includes Appendix A and other Model On Demand projects in-service by the 
effective date of the specific Season within the Planning Year 

• Load 
o Final PRMR cleared through seasonal auction 
o LMRs are modeled as reduction of seasonal Final PRMR where LMRs are 

physically located 
• Dispatch 

o Seasonal FRAP 
o Seasonal RBDC Opt Out 
o Seasonal ZRC offers cleared through the auction 

 
• External representation 

o Latest Eastern Interconnection Reliability Assessment Group Multiregional 
Modeling Working Group series model matching Planning Year timeframe for 
each Season where applicable within the Planning Year 

 
The latest seasonal models from the annual MISO series model build provides the best 
representation of the system and is a better representation than the one-year-old LOLE model 
used to establish the seasonal CIL and CEL limits. The latest model contains up-to-date 
topology and has gone through more recent stakeholder review. 
 
Interchange Detail 
External units that clear the auction are accounted for by Balancing Authority Area and then the 
interchange between MISO and the Balancing Authority Areas with cleared units is adjusted to 
represent the cleared amount. Units within MISO with an external capacity commitment will be 
dispatched to external load. Interchange will be adjusted to reflect the transaction.  
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Topology Validation 
Model checks are performed prior to the SFTs and PRAs. First, the ratings of facilities found to 
be limiting in the LOLE study are checked for rating changes. If the facility ratings are updated, 
the impact on seasonal CEL, CIL and/or ZIA must be determined and included as inputs to the 
PRAs. Transmission projects included in the LOLE models that were supposed to be in service 
by the effective date of the model, are validated and updated accordingly if a project’s in-service 
date changes.  
 
Power flow Analysis 
The only controllable elements of the auction are the seasonal CIL and CEL. The seasonal SFT 
determines if any changes to CIL and CEL are required. The initial limits are determined in the 
annual LOLE study where seasonal CIL and CEL limits are established. These limits are an 
input to the initial auction clearing process. The SFT process is outlined in Figure 5.5 below. 
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The Tariff allows for up to three iterations of the auction clearing process. The first iteration uses 
the seasonal CIL and CEL values from the LOLE study while the second and third iteration use 
any updated CIL and CEL values as determined by the seasonal SFT. The second and third 
iterations are performed only if needed. The clearing iterations are outlined as: 
 
1st Pass 

• Inputs to the auction clearing process are seasonal CILs and CELs from LOLE study, 
seasonal LCR, seasonal SRECs, and seasonal SRICs as applicable 

• If all LRZs pass the SFT in that Season, auction results are final and the 2nd and 3rd 
iteration of auction clearing is not required. 

2nd Pass 
• Inputs to the auction clearing process are updated. Seasonal CILs and CELs from 

the 1st Pass and 
• If all LRZs pass the SFT, results are final.  

3rd Pass 
• Inputs to the seasonal auction clearing process are updated. Seasonal CILs and 

CELs from the 2nd Pass if all zones pass the SFT, results are final. If at least one 
LRZ does not pass the SFT, the iteration with the fewest MWs of network violations 
will be deemed as the final auction result. 

5.5.8 Auction Results Posting 

MISO will post the summary of the Planning Resource Auction results on its website twenty (20) 
Business Days after the auction offer window is closed. The summary includes the following 
information for MISO system wide and each LRZ for each Season within the Planning Year: 
Final PRMR, Total Offer + FRAP+RBDC Opt Out, Offer Cleared + FRAP+RBDC Opt Out, LCR, 
Import Limit (CIL), Export Limit (CEL), Import/Export amount, ACP, deficient amount, and Total 
Offer Cleared volume for the system. 
 
One month following the completion of any PRA, MISO will post the ZRC Offers in price/quantity 
pairs on its website without revealing the names of the Market Participants submitting such 
offers and the names of the Planning Resources offered. 
 
Resource Adequacy Settlement 
Transmission Provider will settle each PRA using the following steps: 

1. Determine the ACP for ZRCs within each LRZ for every Season. 
2. Determine each LSE’s Final PRMR. For details see 5.6.  
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3. Provide HUC credits equal to the zonal ACP differential to Load subject to HUCs in 
every Season in the Planning Year. 

4. Provide ZDC Hedge credits equal to the zonal Auction Clearing Price differential to 
ZDC Hedge Load amounts in every Season in the Planning Year. 

5. Provide ZDB credits to all remaining Final PRMR in the LRZ. The ZDB is a credit 
against the ACP paid by LSEs with Final PRMR in each LRZ in every Season in the 
Planning Year. 

 
Settlement calculations for each Season in the PRA will be conducted on a daily basis and the 
results will be shown under the Real Time Settlements statement. Please refer to the Market 
Settlements BPM for further details. Below are charge types under the PRA(s) Settlement: 

• PRA Charge 
• Distribution of PRA Charge 
• Zonal Deliverability Charge (ZDC) (*Only applies to the FRAP or RBDC Opt Out) 
• Distribution of ZDC 
• Capacity Deficiency Charge (Covered outside of the daily settlements) 

 
Cleared seasonal ZRCs from Diversity Contracts that are not self-scheduled or in the LSE’s 
seasonal FRAP or RBDC Opt Out will receive reduced payment based on the total number of 
days the external resource identified in the Diversity Contract are dedicated to MISO load when 
an LSE clears more seasonal ZRC in the PRA than its seasonal Final PRMR. The LSEs that 
converted SAC MW to seasonal ZRCs will receive the seasonal auction clearing price for the 
entire Season for those seasonal ZRCs that cleared in the seasonal PRA. 
 

5.6 Final PRMR Allocation Process 
The Final PRMR of an LSE is determined based on RBDC clearing and the LSE’s participation 
option (such as RBDC Opt Out, market participation, etc.) in the PRA. The RBDC cleared MWs 
determined during the PRA clearing process will be allocated to determine LSE’s Final PRMR 
using the steps outlined below (Figure 5.6). 

Figure 5.6: Overview of Final PRMR allocation process 





 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 120 of 268 

OPS-12 Public 

For LSEs participating using FRAP provisions, the quantity that is covered through FRAP 
provisions will be considered after step 3 of the Final PRMR allocation process. Any additional 
ZRCs that such LSEs need to procure from the market to meet their share of Final PRMR, will 
be charged the applicable ACP. 

Example 1: RBDC Out Out, No State setting PRM, & Final PRMR higher than Initial PRMR 

Consider a system with three LSEs (LSE A, LSE B, and LSE C) and a system peak demand of 
100 MW (accounting for the CPD forecast plus transmission losses).  

PRA Participation: 

• LSE A has a 15MW load and participates in the PRA using RBDC Opt Out provisions.  
• LSE B has 50 MW load, and  
• LSE C has 35 MW load.  

Assumptions: 

• No State has defined PRM for its jurisdictional entities 
• MISO defined PRM to be 9%  
• RBDC Opt Out Adder to be 4% 
• Systemwide RBDC clearing in the PRA to be 112 MW (indicating RBDC clearing at 12% 

above load forecast) 
• No SRIC/SREC binding 

Final PRMR allocation calculation: 

Step 1: Accounting for RBDC Opt Out 

In this example, LSE A has 15 MW of load participating in the PRA using RBDC Opt Out 
provisions. Given a PRM of 9% and an RBDC Opt-Out Adder of 4%, the final PRMR for LSE A 
will be 16.95 MW, calculated as 15 * (1 + 9% + 4%). After this allocation, 95.05 MW of cleared 
RBDC capacity will remain (112 MW - 16.95 MW) for further distribution in the following steps.   

Step 2: Accounting for State-set PRM 

In this example, there is no load subjected to State defined PRM. Hence, no Final PRMR is 
allocated in this step and 95.05 MW of cleared RBDC capacity will still remain (112 MW - 16.95 
MW) for further distribution in the following step. 

Step 3: Determine Final PRMR for other LSEs (Neither RBDC Opt Out nor under State-set 
PRM)  
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• Systemwide RBDC clearing in the PRA to be 112 MW (indicating RBDC clearing at 12% 
above load forecast)  

• No SRIC/SREC binding   

Final PRMR allocation: 

Step 1: Accounting for RBDC Opt Out 

In this example, LSE A has 15 MW of load participating in the PRA using RBDC Opt Out 
provisions. Given a PRM of 9% and an RBDC Opt-Out Adder of 4%, the final PRMR for LSE A 
will be 16.95 MW, calculated as 15 * (1 + 9% + 4%). After this allocation, 95.05 MW of cleared 
RBDC capacity will remain (112 MW - 16.95 MW) for further distribution in the following steps.   

Step 2: Accounting for State-set PRM 

In this example, LSE B’s load is subjected to State defined PRM of 10%. Hence, the Final 
PRMR for LSE B is 55 MW, calculated as 50*(1 + 10%). After this allocation, 40.05 MW of 
cleared RBDC capacity will remain (95.05 MW – 55 MW) for further distribution in the following 
step. 

Step 3: Determine Final PRMR for other LSEs (Neither RBDC Opt Out nor under State-set 
PRM)  

In step 3, the remaining RBDC cleared 40.05 MW, determined after step 2, will be distributed 
across remaining load which is not covered under step 1 or step 2 on a pro-rata basis. In this 
example, the remaining load after step 1 and step 2 is 35 MW. Hence, the Final PRMR for LSE 
C will be 40.05 MW, calculated as 35 * (40.05/35). The effective PRM for load participating in 
the PRA outside of RBDC Opt Out and State defined PRM is 14.43%. 

The example is graphically summarized ahead. 
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seasonal Final PRMR. Similarly, wholesale seasonal load transaction will not change the total 
MISO seasonal Final PRMR. 
 
5.7.1 Retail Load Switching 
By January 15 11:59 p.m. EST prior to the start of the new Planning Year, retail supplier LSEs 
will confirm their share (e.g. PLC) of the EDC’s area seasonal Initial PRMR. After the Planning 
Year starts, the Retail LSE’s seasonal Final PRMR will change during each Season within the 
Planning Year when the load from one LSE is switched to another LSE within the EDC area. 
 
Market Participants with Demand in areas subject to retail choice are required to provide the 
name of the EDC and the CPNode names associated with the LSEs within the EDC area at the 
time of registration. The CPNode to EDC mapping information is important for determining 
LSEs’ retail load switching method. 
 
EDCs are responsible for updating the seasonal Final PRMR associated with each retail choice 
LSE in the MECT. The Retail Load screen in the MECT is provided for EDCs in Retail Choice 
states to track the Retail LSE’s day-to-day migration of loads at the Asset Owner (AO) level. 
 
Using the daily retail load switching information in the MECT, MISO Settlements calculates each 
retail choice LSE’s new seasonal Final PRMR. The LSEs’ PRMR are subject to resettlement 
calculations based on the resubmission of load switching information. 
 
The daily retail load switching information includes: 

• Name of the EDC 
• Name of the LBA 
• Operating Date of Retail load switching 
• Season (Summer, Fall, Winter or Spring) 
• Name of AO(s) 
• AO’s new Retail MW (with granularity of tenth of a MW) 

 

5.7.2 Wholesale (Non-Retail) Load Switching 

A Wholesale Load obligation can be switched from one LSE to another using the Wholesale 
Load Switching screen in the MECT during each Season of the Planning Year. When Wholesale 
Load switching occurs, the daily capacity charges of the Wholesale Load will be transferred 
from the current LSE to the new LSE. The seasonal Final PRMR for affected LSEs will be 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 126 of 268 

OPS-12 Public 

decreased or increased, as appropriate, by the amount of the wholesale load plus the seasonal 
PRM. Procedures for billing, settlement, and credit requirements will be as specified in the 
appropriate BPMs. LSEs with wholesale contracts that change during the Season within the 
Planning Year may enter a Wholesale Load switching contract representing seasonal Final 
PRMR in the MECT. 
 
For the case of Wholesale Load switching, the amount of the seasonal Final PRMR transferred 
via the wholesale load transaction process will transfer the Final PRMR of the current LSE to 
the new LSE starting with the effective date specified in the wholesale transaction for the 
applicable Season. The transaction must be confirmed in the MECT by both parties before the 
start of the effective date. 
 
 

5.7.3 Peak Load Contribution (PLC) 

The EDC calculates each retail LSE’s load ratio share of the retail LSEs peak Demand of the 
EDC’s peak Demand at the MISO seasonal Coincident Peak Load prior to the Planning Year. 
The aggregate PLCs will be set equal to the seasonal Initial PRMR of the EDC. Specific 
methods used by the EDC to calculate each Retail LSE’s PLC must be provided to both MISO 
and LSEs no later than December 15 prior to the upcoming Planning Year. LSEs will have until 
January 15 prior to the upcoming Planning Year to verify the seasonal EDC provided data in the 
MECT. 

5.7.4 Settlements of Wholesale and Retail Switching 

All confirmed load switching information submitted by the Settlements deadline (per the Market 
Settlements BPM) will be transferred to Market Settlements for settlement calculation purposes. 
 
An LSE’s seasonal Final PRMR will change based on the information submitted in the MECT for 
both Wholesale and Retail Load Switching. 
 
MISO will calculate the new charges and credits by applying the seasonal Auction Clearing 
Price (“ACP”) for the applicable LRZ to the new daily seasonal Final PRMR for each AO. 
 
At the end of each weekly billing cycle, MISO will sum up the daily charges for each LSE for the 
weekly invoicing. The Market Settlements BPM provides more information regarding this 
process. An LSE’s seasonal Final PRMR will change if Retail Load switching information in the 
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MECT or daily load data for Settlements is resubmitted per the Settlement’s rerun process (i.e., 
S55, S105). Please see Market Settlements BPM for the Market Settlements Timeline. 

5.8 Capacity Deficiency Charge 
LSEs are allowed to opt out all or a portion of their seasonal Initial PRMR from participating in 
the auction by paying the Capacity Deficiency Charge. This is achieved by making a voluntary 
entry into the “Capacity Deficient Amount (MW)” field of the MECT equal to the MW amount of 
seasonal Initial PRMR opting out of the seasonal auction before the auction window opens. The 
Capacity Deficiency Charge for an LSE is the MW amount in the “Capacity Deficient Amount 
(MW)” field multiplied by 2.748 times the seasonal Cost of New Entry (“CONE”) which is 
calculated by Annual CONE/365 multiplied by the days in the Season for the LRZ where the 
LSE’s seasonal Initial PRMR is located. 
 
LSEs that choose the RBDC Opt Out must demonstrate sufficient ZRCs to meet their seasonal 
Final PRMR (equal to the Initial PRMR) before the PRA auction window opens. Otherwise, the 
shortfall is subject to the Capacity Deficiency Charge by multiplying 2.748 times the seasonal 
CONE price. 

 
Capacity Deficiency Charge revenues received by the Transmission Provider will be distributed 
on a pro rata basis based upon the cleared MW of seasonal Final PRMR to other LSEs in the 
Transmission Provider’s footprint who did not opt to pay the Capacity Deficiency Charge. If the 
LRZ where the LSE opted to pay the Capacity Deficiency Charge failed to meet its seasonal 
LCR, then seasonal Capacity Deficiency Charge revenues will be allocated solely to LSEs 
within that LRZ that did not opt out of the seasonal auction by paying the seasonal Capacity 
Deficiency Charge. MISO will assess the seasonal Capacity Deficiency Charge on the first 
business day after the results of the seasonal PRA have been published. 
 

6 Performance Requirements 

6.1 Must Offer Requirement 
The must offer requirement applies to any Market Participant who converts the SAC of a 
Capacity Resource to seasonal ZRCs, and those ZRCs are used in a seasonal FRAP or RBDC 
Opt Out or clear in a seasonal auction within the Planning Year. The must offer volume is the 
effective ICAP times the % of the total seasonal ZRCs a resource clears (for example, a unit 
eligible for 10 ZRCs that clears 5 will have a must offer of 50% of its ICAP), except for 
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Intermittent Resources. The effective ICAP equals the lesser of GVTC or Interconnection 
Service (NRIS+ERIS) for each Season (e.g. effective ICAP = Min(GVTC, IS) ).  The must offer 
obligation for Intermittent Resources is based on the cleared seasonal ZRCs, or ZRCs used in a 
FRAP or RBDC Opt Out, divided by the seasonal Resource credit (e.g. wind capacity credit for 
a wind resource) as described in Section 4.2.1.5 – Wind and Solar Capacity Credit. Additionally, 
no must offer requirement will exceed the resource’s firm level of transmission service. LMRs do 
not have a must offer requirement, their obligations are covered in section 4.2.5 - Load 
Modifying Resource Obligations and Penalties. 

6.1.1 Generation Resource but not Dispatchable Intermittent Resource or 
Intermittent Generation 

MPs that own a Capacity Resource with ZRCs that clear in the PRA or are identified in a Fixed 
Resource Adequacy Plan (FRAP) or RBDC Opt Out must offer the ICAP equivalent of the 
cleared and FRAP or RBDC Opt Out ZRCs into the Day-Ahead Energy Market and the first post 
Day-Ahead Reliability Assessment Commitment (RAC) for every hour of every day, except to 
the extent that the Capacity Resource is unable to provide Energy, Contingency Reserve, or 
Short-Term Reserve due to a forced or planned outage or other physical operating restrictions 
consistent with MISO’s Tariff. Outages and derates must be reported in the MISO Outage 
Scheduler (CROW). 
 
Compliance with “must offer” requirements will be evaluated by MISO on a non-discriminatory 
basis. MISO will analyze compliance with “must offer” requirements in both the Day-Ahead and 
RAC by considering information provided by the MISO Outage Scheduler (CROW) and 
operational limitations, including, but not limited to, those related to fuel limited, Energy output 
limited or Intermittent Generation and Dispatchable Intermittent Resources. 
 

6.1.2 Dispatchable Intermittent Resource and Intermittent Generation 
An MP that owns a Capacity Resource that has ZRCs identified as part of a Fixed Resource 
Adequacy Plan (FRAP) or RBDC Opt Out or ZRCs which clear in a PRA must submit the ICAP 
equivalent MW value of the cleared ZRCs into the Day-Ahead Energy Market, and each pre 
Day-Ahead and the first post Day-Ahead Reliability Assessment Commitment (RAC) for every 
hour of every day, except to the extent that the Intermittent Resource is unable to provide 
Energy, Contingency Reserve, or Short-Term Reserve due to a forced or planned outage or 
other physical operating restrictions consistent with MISO’s Tariff. 
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The must offer requirement applies to the effective ICAP of the Intermittent Generation and 
Dispatchable Intermittent Resources, and not to the SAC amount. The must offer obligation for 
Intermittent Resources is replaced with the forecast in the DA market based on the weather 
forecast and performance of the Intermittent Resources.  
 
For wind resources, the ICAP-equivalent must offer obligation is cleared ZRCs and/or ZRCs 
used in a Fixed Resource Adequacy Plan divided by the wind capacity credit. For non-wind 
Intermittent Generation and Dispatchable Intermittent Resources, the XEFORd will be set equal 
to the SAC divided by the ICAP, where the ICAP shall be the maximum value registered in the 
Commercial Model. For non-wind Intermittent Resources not modeled in the Commercial Model, 
the ICAP will be the nameplate capacity value as provided by the MP. 
 
DA Reliability Forecast submissions for Intermittent Generation and Dispatchable Intermittent 
Resources received by the close of both the DA and Forward Reliability Assessment 
Commitment (FRAC) market offer periods will be used to monitor compliance with the must offer 
requirement when the unit’s availability is affected by non-mechanical and/or non-maintenance 
reasons. The must offer monitoring process for Intermittent Generation and Dispatchable 
Intermittent Resources that submit a DA Reliability Forecast by DA Market close and FRAC 
close will check that the offers submitted are greater than or equal to the volumes submitted via 
the DA Reliability Forecast. The same Intermittent Forecast data file used in Day-Ahead Must 
Offer compliance shall be utilized in FRAC if no further update is provided. If a DA Reliability 
Forecast is submitted on time and in the correct format, it replaces the cleared Installed 
Capacity as the mustoffer requirement. Intermittent Resource Generation cannot submit a DA 
Reliability Forecast if being registered as a Use Limited Resource. 
 
When submitting data to the Intermittent Resource Forecast Update tool, a header row should 
be included at the beginning of the file in this format; Resource, Day, Hour Ending (HE), and 
MW. The must offer monitoring process for Intermittent Generation and Dispatchable 
Intermittent Resources that do not to provide the DA Reliability Forecast by the DA Market close 
and the FRAC close, will be based on offers submitted and outages or derates submitted in 
MISO’s Outage Scheduler (CROW). The must offer process will be based on the daily and 
hourly offers submitted by the Asset Owner. Additionally, maintenance and mechanical outages 
to Intermittent Forecasts will be based on the forecasts only.  The thresholds established in 
Section 6.1 will not be used for Intermittent Generation and Dispatchable Intermittent Resources 
that provide the DA Reliability Forecast. 
 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 130 of 268 

OPS-12 Public 

6.1.3 Use Limited Resource 
An MP that commits a Capacity Resource that has ZRCs which clear in a Planning Resource 
Auction (PRA) or are used in a Fixed Resource Adequacy Plan must submit the ICAP value of 
ZRCs which either clear the PRA or is used in a Fixed Resource Adequacy Plan in the Day-
Ahead Energy Market, each pre Day-Ahead, and the first post Day-Ahead Reliability 
Assessment Commitment (RAC) for every hour of every day, except to the extent that the 
Generation Resource is unable to provide Energy, Contingency Reserve, or Short-Term 
Reserve due to a forced or planned outage or other physical operating restrictions consistent 
with MISO’s Tariff. 
 
A Use Limited Resource is required to submit into the Day-Ahead Market to satisfy the must 
offer requirement of at least four (4) continuous hours daily across MISO’s forecasted daily peak 
(including weekends). The must offer period of four (4) hours includes the two (2) hourly 
intervals prior to the forecasted peak hour, the peak hourly interval, and one (1) hourly interval 
after the forecasted peak load. This approach enables MISO to have an opportunity to schedule 
the Resource for the period in which the Use Limited Resource will not be recharging or 
replacing depleted resources. MISO’s peak period will be based on the forecast published one 
day prior to the operating day in the Market Report section of the MISO website: 
https://www.misoenergy.org/markets-and-operations/real-time--market-data/market-reports 
>Select “Summary” under Navigator to find the latest reports. 
All outages and derates for Use Limited Resources need to be reflected in MISO’s Outage 
Scheduler (CROW) or SDX. Thresholds for Use Limited Resources will only be applied during 
the four continuous hours across MISO’s peak. MISO will not call upon a Use Limited Resource 
during its recharge hours, except in the case of an Emergency. 
 

6.1.4 External Resources 
The maximum must offer requirement applies to the registered capacity of the External 
Resource. 
 
An MP that owns a Capacity Resource that has ZRCs which are identified in a Fixed Resource 
Adequacy Plan (FRAP) or RBDC Opt Out or clear in a PRA must submit the ICAP-equivalent 
value of FRAP or RBDC Opt Out or cleared ZRCs as Energy offers into the Day-Ahead Energy 
Market for every hour of every day, except to the extent that the Generation Resource is 
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unavailable due to a full or partial forced scheduled outage or the offers are from a Use Limited 
Resource. The must offer requirement will be capped at the resource’s ICAP value. 
 
Offers in the Day-Ahead Energy Market can only be Normal Energy type, with the transaction 
type of either fixed or dynamic. Dispatchable and market type of Day-Ahead cleared schedules 
are accounted for in the first post Energy and Operating Reserve Market. In addition, the 
Normal Energy type with the transaction type of either Fixed or Dispatchable offers with market 
type of Real-Time Energy and Operating Reserve Market only will also be considered in Day-
Ahead Forward Reliability Assessment Commitment (FRAC). 
 
Therefore, the must offer requirement for External Resources in FRAC is met by being available 
for declared capacity emergencies via MISO Market Capacity Emergency SO-P-EOP-00-002. 
 
The MP that has either identified ZRCs from a FRAP or RBDC Opt Out or cleared ZRCs in a 
Planning Resource Auction (PRA) from an External Resource shall ensure the resource 
operator is reporting its outages and derates with their respective reliability coordinator. External 
Resources must be available to schedule Energy into MISO during Emergencies if needed by 
MISO. MISO Market Capacity Emergency SO-P-EOP-00-002 includes a mechanism to 
schedule all External Resources into MISO’s Balancing Authority Area. BPM 007 Physical 
Scheduling Systems Section 15 explains how External Resources should be identified as 
Capacity Resources. External Resources should select “YES” in the Miscellaneous (MISC) field 
of the E-tag and the Token field must contain “MISOCR” in all capital letters with no spaces. In 
the Value field, the MP should list the Capacity Resource name that matches the Module E 
External Resource registration name in the MECT. 
 
External Resources that are Use Limited Resources must follow the Day-Ahead must offer 
requirements for Use Limited Resources as documented in Section 4.2.2.1 of this BPM. 
 
Compliance with must offer requirements will be evaluated by MISO on a non-discriminatory 
basis. MISO will analyze the compliance with must offers in both the Day-Ahead and RAC by 
considering information provided by MISO’s CROW Outage Scheduler, and operational 
limitations, including, but not limited to, those related to fuel limited, Energy output limited, or 
Intermittent Generation. 
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6.1.5   DRR Type I and Type II 
The same must offer requirement described in Sec. 6.1 applies to the Installed Capacity of DRR 
Type I and Type II, (and not the SAC rating) used to meet Resource Adequacy Requirements. 
Installed Capacity refers to the amount of ZRCs cleared in an PRA and/or used in a Fixed 
Resource Adequacy Plan divided by (1 – XEFORd) of the Capacity Resource. 
 

6.2 Must Offer Monitoring 
MISO will monitor whether the offers submitted by the Asset Owner of each Capacity Resource 
in the Day-Ahead Energy and Operating Reserve Market, and first post Day-Ahead RAC 
process meets the seasonal must offer requirements. The must-offer requirements are in terms 
of Installed Capacity (ICAP) of the resource, where ICAP is the minimum of GVTC and Total 
Interconnection Service. 
 
The offers should be greater than or equal to the seasonal must offer requirement minus 
approved outages or derates minus the applicable threshold as detailed in this section, but not 
to exceed the firm level of established Transmission Service. This excludes Capacity Resources 
that submit Intermittent Forecasts that have been accepted by MISO including DIR- registered 
Hybrid Resources. 
 
 [Firm Service] > [Offer] > [Offer requirement] – [Outage or Derate] – [tolerance threshold] 
 
If the offer amount is greater than or equal to the must offer requirement minus the approved 
outage or derate in CROW minus the appropriate threshold, then the MP will have passed the 
must offer monitoring check. Otherwise, the MP will not pass the must offer monitoring check. 
MISO will notify MPs through a report published on the market portal of their must offer status.  
 
Outages & Derates 
If the Offers for Day-Ahead and first post Day-Ahead RAC are less than the must offer 
requirement, then MISO will compare the difference to approved outages or derates in MISO’s 
Outage Scheduler (CROW) for such resources. Approved outages, approved derates, and 
offers will be captured based on the information provided at both the Day-Ahead Energy Market 
close and first post Day-Ahead RAC close. DA Market close and first post Day-Ahead RAC 
close times are addressed in the Energy and Operating Reserve Markets BPM.  
 
Tolerance Threshold 
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MISO will apply a tolerance threshold to all resources based on the must offer requirement 
listed in the MECT for the applicable Season. The thresholds were developed to recognize that 
data entry errors could occur when providing derate volumes through MISO’s Outage Scheduler 
(CROW). Importantly, this does not relieve the MP of the obligation to meet the overall seasonal 
must offer requirement. The tolerance threshold volume will be applied at the CPNode level 
except for those resources noted otherwise in this BPM. The thresholds are as follows: 
 

• The lesser of 10 MW or 10% for Capacity Resources greater than or equal to 50 MW 
• The greater of 1 MW or 10% for Capacity Resources less than 50 MW 

 
Market Participant Review 
If a Market Participant believes there is a discrepancy in their must offer report, the Market 
Participant can notify MISO via the MISO Help Center of the discrepancy and submit supporting 
documentation. Outage information should include all revisions from the outage submission to 
the completion of the outage.  
 
MISO will review the information submitted and notify the Market Participant within seven (7) 
Business Days via email of the outcome of the review. 
 
IMM Access 
The IMM also has access to the reports published on the market portal and may contact Market 
Participants directly on any compliance issues. 
 

6.3 Annual Calculation of CONE 
MISO will work with the Independent Market Monitor (IMM) to recalculate the CONE value for 
each LRZ annually by September 1 of each year for the following Planning Year. The CONE 
value for each individual LRZ will be the same in every Season (Summer, Fall, Winter and 
Spring). 
 
In calculating CONE values, the IMM and MISO will consider the following factors: 

• Physical factors: type of resource, location, costs for fuel 
• Financial factors: debt/equity ratio, cost of capital, ROE, taxes, interest, insurance 
• Other factors: permitting, environmental, Operating and Maintenance costs, etc. 
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MISO and the IMM will not consider anticipated net revenues from the sale of capacity, Energy, 
or Ancillary Services as factors in the annual recalculation of the CONE. 
 
Once the IMM and MISO have calculated the CONE for each LRZ, MISO will make a filing with 
the Commission under Section 205 of the Federal Power Act seeking approval from the 
Commission for the re-calculated CONE. CONE values approved by FERC are posted on the 
MISO website. 
 
Net CONE will be determined as per the section 69A.8 of Tariff Module E-1. 

 

6.4 Replacement Resources 

6.4.1 Maximum Outage & Derate Threshold (Greater than 31 day rule) 
If a Planning Resource for which a Market Participant converts Seasonal Accredited Capacity 
into ZRCs is unable to meet the applicable performance requirements for the cleared ZRCs as 
described in Section 69A.5 for greater than thirty-one (31) Days in total due to full or partial 
Generator Planned Outage during the Season of the Planning Year in which the ZRCs cleared, 
or for Planning Resources that are subject to Diversity Contracts or Power Purchase 
Agreements for greater than one (1) Month during any Season of the Planning Year in which the 
ZRCs cleared, such Market Participant must replace the cleared ZRCs with uncleared ZRCs or 
new resources per Section 6.4.5 (On Ramping New Resources Mid-Planning Year for ZRC 
Replacement) to transfer the performance requirements applicable to the planning Resource or 
pay the Capacity Replacement Non-Compliance Charge (Tariff Module E-1 Section 69A.3.1.h). 
The CRNCC charge will be calculated after the completion of the season in the timeliest manner 
by MISO and the IMM.  
 
The Must Offer Monitoring threshold described in section 6.2 (Must Offer Monitoring) will not 
apply when evaluating charges and ZRC replacement regarding the 31-day outage rule. The 
performance obligation is in terms of effective ICAP and thus the amount of ZRCs needed to be 
replaced will back calculate to ZRC values.  
 
For example, a wind resource that has a 100 MW ICAP and 20 MW SAC and clears 20 ZRCs in 
the market will have a must offer requirement of 100 MW. The forecasts submitted to the DA 
market will overwrite the 100 MW requirement based on projected wind performance on an 
hourly basis. If the wind resource undergoes planned maintenance or repowering and planned 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 135 of 268 

OPS-12 Public 

derates the facility to 80 MW ICAP for an entire Season, they will need to replace ZRCs when 
outages in a Season exceed 31 days since derate ICAP (must offer requirement – derates of 
facility 100-80=20MW) is greater than zero, and the amount of ZRCs to be replaced will be in 
SAC/ZRC terms. The original ICAP is 100 MW which resulted in 20 MW SAC, the resource is 
on a derate of 20 MW down to 80 MW, thus resulting in only 4 ZRCs needing replacement. 20 
MW SAC / 100 MW ICAP = 20%, 20MW derate ICAP *20% = 4ZRCs.  To complete the 
example, 80 MW ICAP*20% = 16 MW SAC. The cleared SAC obligation is 20 ZRCs, and the 
derate results in 16 ZRCs, therefore 4 ZRCs must be replaced, or charges assessed for any 
days over 31 in that Season.  
 

 20 𝑍𝑅𝐶

100 𝐼𝐶𝐴𝑃
= 20% 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙; 20𝑀𝑊 𝐼𝐶𝐴𝑃 𝑑𝑒𝑟𝑎𝑡𝑒 ∗ 20% = 4 𝑍𝑅𝐶  

 
Similarly, for conventional resources the conversion process is the same. For example, a 100 
MW ICAP thermal resource has 50 MW SAC, if they clear all 50 ZRCs in the auction for that 
Season the must offer obligation is still 100 MW. If the resource is derated to 80 MW, the ZRCs 
needing to be replaced will be: 80 MW *50% = 40 MW, with a 50 MW SAC obligation, so 10 
ZRCs would need to be replaced or charges assessed when the outage exceeds 31 days within 
that Season.  
 
For resources that are completely offline due to planned or reasonably known outages for 
greater than 31 days, the penalty would be assessed on the cleared ZRCs of that resource, 
regardless of resource type. The CRNCC would be charged to the asset owner who converted 
SAC to ZRCs.  

6.4.2 Attachment Y Retirement or Suspend Status 
A Planning Resource used to meet seasonal RAR must be replaced by the registering Market 
Participant prior to the effective date of a status change to ‘retired’ or ‘suspend’ via an 
Attachment Y filing.  

6.4.3 Transfer of Resource Adequacy Requirement and Performance 
Requirements through ZRC Replacement 

ZRC replacement is available for use by Planning Resources that cleared a Season in the 
Planning Year and that go on suspension, retirement, catastrophic outage, ICAP Deferral, or 
that experience a Generator Planned Outage or derate greater than 31 days in that Season. 
Planning Resources already on a forced outage or knowingly offline during the effective date, 
cannot be used for ZRC Replacement. ZRC replacements are not allowed for any other reason. 
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In the event of such ZRC Replacement any performance requirements associated with the 
Resource that is being replaced (e.g., must offer obligation) will be transferred to the substituting 
Resource(s) for the duration of the ZRC Replacement period. ZRC Replacement is forward 
looking, MPs cannot replace ZRCs retroactively.  
 
A Resource being used for ZRC replacement must not be on a full or partial Generator Planned 
Outage during the term of the ZRC replacement and must otherwise meet the applicable 
performance requirements set forth in section 69.A.3.1.h of Module E-1 of the Tariff.  
 

6.4.4 ZRC Replacement Transactions 
Replacement transactions in each Season can be entered at any time during the Planning Year 
and, unless otherwise modified, are valid through the end of the applicable Season within the 
Planning Year.  
 
Replacement ZRCs may be sourced from any LRZ or ERZ subject to LCR, CIL, CEL, SREC, 
and SRIC constraints from the associated seasonal PRA. A replacement calculator is available 
in the MECT to check for any constraint violation. Planning Resource replacement transactions 
should be entered into the MECT tool at least seven (7) Calendar Days prior to effective date of 
replacement to ensure it has been entered and validated properly. This ensures adequate time 
for MPs and MISO staff to review and confirm accurate and proper entry of the ZRC 
replacement.   
 
Replacement ZRCs can be from the Market Participant’s own Planning Resources or ZRCs 
procured through a bilateral transaction from another Market Participant in the same seasonal 
auction These ZRCs can be sourced from other LRZ’s provided they do not violate any LCR, 
CIL, CEL, SRIC or SREC.  ZRC replacements from LRZs other than the original resource will be 
processed in accordance with the following parameters: 

o ZRC replacement shall be processed on a first come, first served basis. 
o The amount of cleared seasonal ZRCs in each LRZ at the time of a ZRC 

replacement shall be based upon the current amounts of cleared seasonal ZRCs, 
including any previous replacement transactions. 

 
Replacement ZRCs should be input in the MECT with an intended effective date. The 
termination date of a Replacement ZRC transaction will be set as end of the Season by default. 
Market Participants can update the termination date to a different date before end of the 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 137 of 268 

OPS-12 Public 

Season, provided that replacement capacity must be designated for RAR until at least 95% of 
its ZRCs have been replaced. 
 
ZRC replacement shall have no impact on settlements from the PRA and FRAPs and RBDC 
Opt Out. The “Replacement Calculator” option is available in the MECT which can be used for 
verifying if the Planning resource being used for the replacement will meet all of the required 
LRZ parameters including LCR, CIL and CEL, as well as ERZ CEL. 

6.4.5 On Ramping New Resources Mid-Planning Year for ZRC Replacement 
If a new resource is expected to be available at the start of a Season within the Planning Year, 
the preferred course for the Market Participant would be to enter the ICAP Deferral process. 
 
However, if a new resource is unable to utilize the ICAP Deferral Process, the new resource 
may be eligible to receive uncleared Zonal Resource Credits (ZRCs) in the middle of the 
Planning Year and prior to the start of a Season only under the following conditions: 

i. Market Participant must coordinate with the IMM to obtain confirmation the new resource 
did not physically withhold capacity from a particular seasonal auction. 

ii. The new resource must be in Commercial Model at time of request. 
iii. The new resource must submit applicable testing (i.e. GVTC into MISO PowerGADS or 

Non-GADS Performance Template into MECT, DR tests, etc.). 
iv. The new resource must become commercially operable as of date of replacement. 
v. Requests must be submitted at least 3 weeks prior to start of replacement. 
vi. If the new resource is an LMR no part of the Behind-The-Meter Generation (BTMG) or 

Demand Response (DR) assets can have been previously registered for the Planning 
Resource Auction by the registering Market Participant. 

vii. If the new resource is an ARC LMR the contract with the customer/asset must have 
been signed after the March 1 Registration deadline. 

6.4.6 MECT ZRC Replacement Calculator 
The Replacement Calculator screen in the MECT is used to help MPs assess whether the ZRCs 
being used for the replacement will meet all of the required parameters including seasonal LCR, 
CIL, CEL, SREC, and SRIC.  
 
For each Local Resource Zone, the Replacement Calculator screen displays the seasonal Final 
PRMR, LCR, CIL, CEL, sum of cleared Offers, sum of FRAP and sum of RBDC Opt Out, , Total 
Import and Total Export for each LRZ, and Total Export for each ERZ from the seasonal PRA. 
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Import Available and Export Available numbers are updated each time the Resource 
Replacement process is completed. 

• Import Available number represents the maximum ZRCs allowed to import into the 
LRZ without violating the CIL in that Season. Import Available for the LRZ is 
calculated as: 
Seasonal Import Available = CIL – Total Import from PRA + (Sum of all Export* - 
Sum of all Imports*) 

• LRZ Export Available number represents the maximum seasonal ZRCs allowed to 
export out of the LRZ without violating the CEL. Export Available for the LRZ is 
calculated as: 
LRZ Export Available = CEL – Total Export from PRA + (Sum of all Import - Sum of 
all Exports*) 
ERZ Export Available represents the maximum ZRCs allowed to export out of the 

ERZ without violating the CEL. It is calculated as: ERZ Export Available = ERZ CEL – ZRCs 
cleared, including FRAPs and RBDC Opt Out, in ERZ 

 
Example: 
 
LRZ 1 has an LCR of 15,070 MW; and Import Available of 4,628.7 MW 
LRZ 2 has an Export Available of 1,023.7 MW 
LRZ 3 has an Export Available of 1,759.4 MW 
ERZ 1 has an Export Available of 1,000 MW 
 
Total MW needing replacement in LRZ 1: = 200 MW (Original Resource = AAA1) 
 
Replacement ZRCs from LRZ 1: Of that 200 MW, 100 MW will be replaced by other Planning 
Resources located in LRZ 1 (Substitution Resource = AAA2) 
  
ZRCs in LRZ 1 (after same LRZ replacement): LRZ 1’s total ZRCs from LRZ 1 after 
replacement = Offers Cleared + FRAP +RBDC Opt Out - Total MW needing replacement + 
Replacement ZRCs from the same LRZ = 18,522.3 – 200 + 100 = 18,422.3 
 
LCR Test: Since 18,422.3 > LRZ 1’s LCR of 15,070, the LCR Test result is “Pass” 
 
Amount Exported: Remaining Replacement ZRCs of 100 MW are imported from LRZ 2 and 
LRZ 3: 
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o LRZ 2’s Exported ZRCs = 40 MW (Substitution Resource = BBB3) 
o LRZ 3’s Exported ZRCs = 60 MW (Substitution Resource = CCC4) 
 

Import Test: LRZ 1’s total Imported ZRCs = 100 MW (40 MW + 60 MW). Since 100 MW < 
Import Available of 4,628.7, the Import Test result is “Pass” 
 
Export Test: Since LRZ 2’s Export of 40 MW < Export Available of 1,023.7 MW and LRZ 3’s 
Export of 60 MW < Export Available of 1,759.4 MW, the Export Test results for LRZ 2 and 3 are 
“Pass”. 
 
This scenario will require the following 3 separate Resource Substitution Registrations to 
replace AAA1 for the full amount of 200 MW in LRZ 1: 

o First 100 MW of AAA1: replaced by AAA2 for 100 MW from LRZ 1 
o Second 40 MW of AAA1: replaced by BBB3 for 40 MW from LRZ 2 
o Remaining 60 MW of AAA1: replaced by CCC4 60 MW from LRZ 3 
o No change for ERZ 1  
 

6.4.7 Capacity Replacement Non-Compliance Charge and Distribution 

Any combination of cleared or replaced ZRCs that are on full or partial Generator 
Planned Outage for greater than thirty-one (31) Days in total during a Season, or for any 
other reason including full or partial Generation Outages that were not planned but were 
known or could have been reasonably anticipated at the time of the PRA, as set forth in 
the Market Monitoring and Mitigation Business Practices Manual, or unavailable 
because subject to a Diversity Contract that is not available for greater than one (1) 
Month during a Season, will be assessed a Capacity Replacement Non-Compliance 
Charge. The charges will be applied to the asset owner that converted the SAC to ZRCs 
for the resource . MISO’s Control Room Operations Window (CROW) includes the 
following 4 categories of out of service (OOS) and derates: Planned, Urgent, 
Emergency and Forced. For purposes of calculating CRNCCs, MISO will use CROW 
outages prioritized as Planned. In addition, all outages not prioritized as Planned in 
CROW, but that were: (1) known or reasonably known at the time of the PRA, or (2) 
were determined by the IMM to be incorrectly prioritized in CROW shall be included in 
calculation of the CRNCC. See BPM-008 and the CROW users guide for outage 
prioritization codes and definitions.   
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Capacity Non-Compliance Charge = [# days failure to comply with replacement ] * [ # 
ZRCs failed to be replaced ] * [Seasonal Zonal ACP + Daily Zonal CONE ] 

The number of Days counted will be on an hourly basis (31 days x 24 hours = 744 
hours) since outages may only cover a portion of some Days. The number of hours that 
failed to comply or replace will be determined by ranking generator performance across 
the Season and applying charges to hours with the least violations in the Season 
beyond 744 hours.  The charges assessed will round down to the number of whole 
Days in excess of 31 Days. For example, 815 hours minus 744 hours and then divided 
by 24 hours = 2.96 Days. In this case, the penalty charged for will be for two days. 

Capacity Replacement Non-Compliance Charge revenues received by the 
Transmission Provider will be distributed to Market Participants representing LSEs that 
have met their Final PRMR during the applicable Season of the Planning Year on a pro 
rata basis, based upon their respective LSEs’ share of total Final PRMR for the 
Transmission Provider Region.  

6.5 LMR performance 
6.5.1 BTMG Performance 

When a BTMG that either is used in a seasonal FRAP or RBDC Opt Out or cleared in a 
seasonal PRA fails to perform during an Emergency when included in a Market Participant’s 
Resource Deployment response to a Scheduling Instruction, the penalties are calculated for 
each hour in which a BTMG fails to respond in an amount greater than or equal to the target 
level of generation increase entered in the Resource Deployment screen of the LMR Scheduling 
Instruction Event in the DSRI as the sum of: (1) the product of (a) the amount of increased 
generation not achieved and (b) the LMP at the CPNode associated with the BTMG; and (2) 
applicable Revenue Sufficiency Guarantee (RSG) Charges. The amount of increased 
generation not achieved for BTMG is equal to the greater of: (1) the difference between (a) the 
target level of generation increases and (b) actual increased generation; and (2) zero. The 
applicable RSG Charges are equal to the product of: (1) the difference between (a) the target 
level of increased generation and (b) actual increased generation; and (2) the applicable RSG 
charges. 
 
If advanced reporting is not entered in response to Scheduling Instructions into the Resource 
Deployment screen of the LMR Scheduling Instruction Event in the DSRI, then the full amount 
of Scheduling Instructions will be penalized. 
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The revenues from charges resulting from BTMGs that fail to respond in an amount greater than 
or equal to the MP responses to Scheduling Instructions shall be allocated, pro rata, to MPs 
representing LSEs in the LBA area(s) that experienced the Emergency, on a load ratio share 
basis. 
 
For any situation where a BTMG does not increase generation in response to a Scheduling 
Instruction or where the resource is claimed to be unavailable as indicated in the DSRI as a 
result of maintenance requirements or for reasons of Force Majeure, MISO shall initiate an 
investigation into the cause of the BTMG not being available as needed during Emergency and 
may, if deemed appropriate, disqualify that resource from receiving ACP payments for that 
Planning Year. The BTMG may be called but not required to respond if the Emergency call is 
outside the resource’s registration limitations (i.e. less than the registered time to respond, the 
event lasts longer than the registered duration, is made outside the BTMG’s registered 
availability period; or the resource has reached its registered maximum number of deployments 
for that Season).  However, should a BTMG resource indicate availability in the DSRI at any 
time in any Season of the Planning Year, it is considered available in the event of an 
Emergency during that Season and may receive Scheduling Instructions. 
 
In the event the same BTMG does not sufficiently respond or is unavailable, except for reasons 
of Force Majeure or other acceptable reasons defined in the Tariff or in this BPM on a second 
occasion during a Season within the Planning Year (with a separation period of at least 24 
hours), the MP that registered the BTMG will be subject to the penalties described herein (if that 
BTMG fails to increase generation to the level instructed). Such BTMG shall be assessed the 
same penalty as indicated above for its first performance failure, and the BTMG will no longer 
be eligible to receive ACP payments for the current Planning Year and for the next Planning 
Year. 
 
If, in review of the BTMG’s measurement and verification data following an Emergency, MISO 
determines that the MP has committed fraud to receive excess payments or to avoid penalties, 
MISO will have the right to ban the MP or its customers from participation in the wholesale 
electricity markets, as well as, pursue other legal options at the sole discretion of MISO. 

6.5.2 DR Performance 

If a DR that either is used in a seasonal FRAP or RBDC Opt Out or cleared in the seasonal PRA 
fails to perform during an Emergency when included in a Market Participant’s Resource 
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Deployment response to Scheduling Instructions, penalties will be calculated for each hour in 
which a DR fails to respond in an amount greater than or equal to the target level of Load 
reduction entered in the Resource Deployment screen of the LMR Scheduling Instruction Event 
in the DSRI as the sum of: (1) the product of (a) the amount of load reduction not achieved, 
including Load above the registered firm service level for those DR registered as such and (b) 
the LMP at the CPNode associated with the DR; and (2) applicable Revenue Sufficiency 
Guarantee (RSG) Charges. The amount of Load reduction not achieved for DRs is equal to the 
greater of: (1) the difference between (a) the target level of Load reduction and (b) actual Load 
reduction; and (2) zero. The RSG Charges are equal to the product of: (1) the difference 
between (a) the target level of Load reduction and (b) actual Load reduction; and (2) the 
applicable RSG charges. 
 
If advanced reporting is not entered in response to Scheduling Instructions into the Resource 
Deployment screen of the LMR Scheduling Instruction Event in the DSRI, then the full amount 
of Scheduling Instructions will be penalized. 
 
Unless already entered as Self Scheduled for the event, DRs registered with a firm service level 
must still show a load reduction. Advanced Reporting should reflect the best estimate of load 
reduction available (i.e. load above the firm service level) during the event. Penalties will still be 
measured as load above the registered firm service level. 
 
The revenues from charges resulting from DRs that fail to respond in an amount greater than or 
equal to the MP responses to Scheduling Instructions shall be allocated, pro rata, to MPs 
representing LSEs in the LBA area(s) that experienced the Emergency, on a load ratio share 
basis. 
 
For any situation where a DR does not respond in an amount greater than or equal to the target 
level of Load reduction or registered firm service level or the resource is unavailable, including 
those circumstances where the resource is unavailable for maintenance reasons or Force 
Majeure, MISO shall initiate an investigation into the cause of the DR not being available when 
called upon, and may, if deemed appropriate, disqualify that resource from ACP payments for 
that Planning Year. The DR may be called but not required to respond if the Emergency call is 
outside the resource’s registration limitations (i.e. less than the registered time to respond, the 
event lasts longer than the registered duration is made outside the DR’s registered availability 
period, or the resource has reached its registered maximum number of deployments for that 
Season).  However, should a Demand Resource indicate availability in the DSRI at any time in a 
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Season within the Planning Year, it is considered available in the event of an Emergency during 
that Season and may receive scheduling instructions. 
 
In the event the same DR is not sufficiently responsive, including being unavailable, on a 
second occasion during a Season within the Planning Year (with a separation period of at least 
24 hours) when included in a Market Participant’s response to Scheduling Instructions; except 
when unavailable due to maintenance reasons, Force Majeure or other acceptable reasons as 
outlined in the Tariff or this BPM, the MP that registered the DR that was used to meet 
Resource Adequacy Requirements will be subject to the penalties described herein. The MP 
using the DR shall be assessed the same penalty as indicated above for a first performance 
failure, and the DR will no longer be eligible to receive ACP payments for the remainder of the 
current Planning Year and for the next Planning Year (s).  
 
If, in review of the DR’s measurement and verification data following an Emergency, MISO 
determines that the MP has committed fraud to receive excess payments or avoid penalties, 
MISO will have the right to ban the MP or its customers from participation in the wholesale 
electricity markets, as well as pursue other legal options at the sole discretion of MISO. 
 

7 Integration of New LSEs 
This section serves as a guide for those new Load Serving Entities (LSEs) integrating into 
MISO’s region between the time MISO has completed the PRA(s) and the next Planning Year 
starts.  
 
Once the integration date is set, MISO will work with both existing and new LSEs to ensure that 
the newly integrating LSEs have sufficient Planning Resources to meet their anticipated 
Coincident Peak Load Forecast plus an appropriate planning reserve margin.  
 
To ensure the PRMR for new LSEs is met, MISO may conduct a Transitional PRA following the 
same registration requirements and auction protocols as the PRA.  
 
MISO may provide the following when integrating new LSEs for applicable Season(s): 

1. Define, as needed, new Local Resource Zone and their associated zonal parameters 
including: 

• Calculate CONE for the LRZ 
• Determine ZIA, ZEA, CIL and CEL 
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• LOLE Analysis (Section 3.4.2) 
• Establishment of Local Reliability Requirement (Section 5.2.2.2) 

2. Calculate Seasonal Planning Reserve Margin and Transmission Losses for the new 
LBAs 

• Determination of Seasonal Planning Reserve Margin (Section 3.4.1) 
• Review of CPD Forecasts (Section 3.2.5) 

3. Conduct Transitional Planning Resource Auction 
• Amount of Capacity Cleared in Each Auction (Section 5.5.2) 
• Conduct of the PRA (Section 5.5.3) 
• Auction Results Posting (Section 5.5.8) 

 
MISO may coordinate the proper timing of the data collection effort with the new LSEs for the 
successful completion of the Transitional PRA. The Transitional PRA will ensure that sufficient 
Planning Resources are procured to meet the Final PRMR of the newly integrating MISO region 
for the applicable Seasons in the remaining Planning Year. 
 
The Resource Adequacy Timeline for the seasonal PRAs is shown in Appendix K. MISO will 
determine the Resource Adequacy timeline for the Transitional PRA and will publish it on the 
Resource Adequacy webpage under the Planning Section of the MISO public website. The 
Resource Adequacy timeline for the Transitional PRA will be reviewed by stakeholders prior to 
publishing on the MISO public website. 
 

8 Testing Procedures and Requirements 

8.1 Generator Real Power Verification Testing Procedures 
MISO has developed generator test standards as documented in Appendix J that apply for 
Planning Years 2011-2012 and beyond. 
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9 Appendices 

Appendix A – Wind Capacity Credit 

The goal of establishing wind accreditation is to estimate the reliable output of wind as a 
percentage of the Installed Capacity (ICAP), for each Season, for the MISO system and by 
Commercial Pricing Node (CPNode). The data driving wind accreditation includes the following: 

• The hourly load and the hourly wind output for the sampled peak load period for each 
Season. This concurrent load and wind data, along with the normal complement of 
generator data in an LOLE simulation, is essential for determining the system-wide 
seasonal Effective Load Carrying Capacity (ELCC) of the wind fleet. 

• The hourly wind output for the top 8 seasonal MISO coincident daily peak hours for 
the most recent 3 years’ worth of operational data per Season, both for the MISO 
system and by individual wind CPNodes. The system-wide and individual CPNode 
performance and ICAP data is used to allocate the system-wide seasonal wind 
ELCC among the individual wind CPNodes currently in operation. 

• The hourly amounts by which individual wind CPNodes are dispatched downward 
are part of Dispatchable Intermittent Resources (DIR) activity in the market. Non-DIR 
resources are not required to submit Day-Ahead Energy Market offers—
subsequently, curtailments are only considered for DIR wind resources that do offer 
into the Day-Ahead Energy Market. 

 
Since 2009, MISO has embarked on a process to determine the capacity value for the 
increasing fleet of wind generation in the system. The MISO wind accreditation process, as 
developed and vetted through the MISO stakeholder community, consists of a two-step method. 
The first step utilizes a probabilistic approach to calculate the MISO seasonal system-wide 
ELCC value for all wind resources in the MISO footprint. The second step employs a 
deterministic approach using unit-specific metrics to allocate the single seasonal system-wide 
ELCC value across all wind CPNodes in the MISO system, resulting in an individual wind 
capacity credit for each wind node in operation for the sampled peak load period for each 
Season. 
 
As the geographical distance between wind generation increases, the correlation in the wind 
output decreases. This leads to a higher average output from wind for a more geographically 
diverse set of wind plants, relative to a closely clustered group of wind plants. Due to the 
increasing diversity and the inter-annual variability of wind generation over time, the process 
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To incorporate historical performance, the actual historical hourly concurrent load and wind 
output at the wind CPNodes is used to calculate the historic seasonal ELCC values for the wind 
generation in the MISO on a system-wide basis. 
 
Step-2: Wind Capacity Credit by CPNode Calculation 
 
Deterministic Analytical Technique 
 
Since there are many wind CPNodes throughout the MISO system, a deterministic approach 
involving a historic-period metric is used to allocate the system-wide seasonal ELCC values of 
wind to all the registered and in-service wind CPNodes. While evaluation of all CPNodes 
captures the benefit of the geographic diversity, it is important to assign the capacity credit of 
wind at the individual CPNode locations, because location relates to deliverability due to 
possible congestion on the transmission system in the MISO market. Also, in a market it is 
important to convey the correct incentive signal regarding where wind resources are relatively 
more effective. The location and relative performance are valuable inputs in determining the 
tradeoffs between constructing wind facilities in high-capacity factor locations, that in the case of 
the MISO system are located in more remote locations far from load centers, and requiring more 
transmission investment versus locating wind generating facilities at less effective wind resource 
locations that may require less transmission build-out. 
 
The fleet-wide wind ELCC value (%) for a particular Season multiplied by the total ICAP for 
registered and in-service wind resources results in the total seasonal fleet-wide allocatable wind 
accreditation (MW). The total seasonal fleet-wide wind accreditation is then allocated to the 
applicable wind CPNodes in the MISO system.  
 
Allocation considers the historic output, both in terms of with and without curtailments, for each 
wind CPNode over the top 8 daily peak hours for each Season included in the analysis. A 
capacity factor for each CPNode during all historical daily peak hours is represented in the Wind 
CPNode Equations contained in this appendix by “PKmetricCPnode” for a particular CPNode, 
which is also referred to as the peak performance capacity factor.  
 
This peak capacity factor for each Season is calculated using two methods: 

• one method includes (adds back in) megawatts of a wind resource that were curtailed  
• a second method excludes (does not add back in) those same curtailed megawatts 
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The larger of the two methods above, for each individual resource, forms the basis for allocating 
the total seasonal fleet-wide wind accreditation to the CPNodes. 
 
New wind CPNodes that do not have sufficient historic output data will receive the seasonal 
fleet-wide wind capacity credit percentages applied to their ICAP as their default seasonal 
capacity accreditation for their first year in operation. 
 
Tracking the top 8 daily peak hours in a Season is sufficient to capture the peak load times that 
contribute to the annual LOLE of 0.1 days/year. For example, in the LOLE run for year 2011, all 
of the 0.1 days/year LOLE occurred in the month of July, but only 4 of the top 8 daily peaks 
occurred in the month of July. Therefore, no more than 4 of the top daily peaks contributed to 
the LOLE. Other years have LOLE contributions due to more than 4 days, however 8 days was 
found sufficient to capture the correlation between wind output and peak load times in all cases. 
If many more years of historical data were available, one could simply utilize the single peak 
hour from each year as the basis for determining the PKmetricCPnode over multiple years. 
 
Wind CPNode Equations 
 
The relationship of the wind accreditation to a CPNode’s ICAP and Capacity Credit (%) is 
expressed as: 
 

 

 (1) 
Where ICAPCPnode n = Installed Capacity of the wind facility at the CPNode level.  
 
The right most term in equation (1) above, the (Capacity Credit %)CPNode n, can be replaced by 
the expression (2): 
 

( ) ( )%PKmetricK %Credit Capacity n  CPNoden  CPNode =  (2) 

Where “K” for was found by obtaining the PKmetric at each CPNode over the time period, and 
solving expression (3): 
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(3) 
This results in the sum of the Wind Capacity Rating (MW) calculated for the CPNodes 
approximately equal to the total fleet-wide seasonal wind ELCC. 
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Appendix B – GADS Events Outside Management Control (OMC 
Codes) 

There are a number of outage causes that may prevent the Energy coming from a power 
generating plant from reaching the customer. Some causes are due to the plant operation and 
equipment while others are outside plant management control.  Such outages include (but are 
not limited to) ice storms, hurricanes, tornadoes, poor fuels, interruption of fuel supplies, etc. 
 
A list of GADS causes and their cause codes for OMC events are listed on the following page. 
MISO has generated a list of OMC codes accepted by MISO for GADS purposes. For more 
detailed information regarding OMC outages and codes please refer to Appendix K of the NERC 
GADS Data Reporting Instructions. 
 
The lists of GADS Cause Codes applicable to reporting outages to MISO are as follows: 
 

GADS Cause Codes Outside Plant Management Control (OMC) 
 
3600 Switchyard transformers and associated cooling systems – external 
3611 Switchyard circuit breakers – external 
3612 Switchyard system protection devices – external 
3619 Other Switchyard equipment – external 
3710 Transmission line (connected to powerhouse switchyard to 1st Substation) 
3720 Transmission equipment at the 1st Substation (see code 9300 if applicable) 
3730 Transmission equipment beyond the 1st Substation (see code 9300 if applicable) 
9000 Flood 
9001 Drought 
9010 Fire, not related to a specific component 
9015 Pandemic 
9020 Lightning 
9025 Geomagnetic disturbance 
9030 Earthquake 
9031 Tornado 
9035 Hurricane 
9036 Storms (ice, snow, etc.) 
9040 Other catastrophe 
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9130 Lack of fuel (water from rivers or lakes, coal mines, gas lines, etc.) where the 
operator is not in control of contracts, supply lines, or delivery of fuels 

9132 Wet Fuel – Biomass 
9135 Lack of water 
9139 Ground water or other water supply problems 
9150  Labor strikes company-wide problems or strikes outside the company’s   
  jurisdiction such as manufacturers (delaying repairs) or transportation (fuel  
  supply) problems 
9200 High ash content 
9210 Low grindability 
9220 High sulfur content 
9230 High vanadium content 
9240 High sodium content 
9250 Low Btu coal due to low BTU vane of coal not expected (Outside Management 

Control) 
9260 Low Btu oil 
9270 Wet coal 
9280 Frozen coal 
9290 Other fuel quality problems 
9300 Transmission system problems other than catastrophes (do not include 

switchyard problems in this category; see codes 3600 to 3629, 3720 to 3730) 
9320 Other miscellaneous external problems 
9500 Regulatory (nuclear) proceedings and hearings - regulatory agency initiative 
9502 Regulatory (nuclear) proceedings and hearings - intervener initiated 
9504 Regulatory (environmental) proceedings and hearings - regulatory agency 

initiated 
9506 Regulatory (environmental) proceedings and hearings - intervener initiated 
9510 Plant modifications strictly for compliance with new or changed regulatory 

requirements (scrubbers, cooling towers, etc.) 
9520 Oil spill in Gulf of Mexico 
9590 Miscellaneous regulatory (this code is primarily intended for use with event 

contribution code 2 to indicate that a regulatory-related factor contributed to the 
primary cause of the event) 
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Appendix C – Registration of Energy Efficiency Resources 

Energy Efficiency 

Registration Requirements Explanation 

Name Enter the name of the Energy Efficiency Resource 

Plan Year The Auction you are registering your Energy 
Efficiency Resource for displays in this field. 

Description Enter type of resources and additional names and 
sizes if registering more than one unit. 

Asset Owner Select the name of the entity that owns or has 
rights to this asset. 

Local Resource Zone (LRZ) The LRZ where this Energy Efficiency Resource is 
located displays once the Asset Owner and LBA is 
selected and the registration is saved. 

Local Balancing Area (LBA) Select the LBA where this Energy Efficiency 
Resource is located. 

Documentation Attach supporting documentation. 

Program Information Indicate if this is a new program or previously 
registered program. 

Program Inception Auction Select auction program began 

Program Name Name of program that is being registered. 

Added Capability Enter MW capability of program for given Auction 

Total Capability Total cumulative MW capability of program. 

Eligible Capability Sum of MW capability of 4 most recent Planning 
Years. 

Forecast Capability Total Capability minus Eligible Capability. 

Energy Efficiency Capability at MISO Peak MW value of program at MISO Peak. 

Certify that registrant possesses ownership or 
equivalent contractual rights 

Indicate whether registrant has all necessary rights 
to register this resource. 

Comments Submit any comments for this registration. 
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Appendix D – Registration of DRs 

Demand Resource (DR) 
Registration Requirements Explanation 

Auction The Season(s) in the PY you are registering your DR 
for displays in this field. 

Name Enter Name of the DR. 
Description Enter type of resources, additional names, and sizes if 

registering more than one unit. 
Asset Owner Select the name of the entity that owns or has rights to 

this asset. 
Local Resource Zone (LRZ) The LRZ where this DR is located displays once the 

Asset Owner and LBA is selected and the registration 
is saved. 

Local Balancing Area (LBA) Select the LBA where this DR asset is located. 
Load Zone CP Node Enter the CP Node where the DR asset is located. 
CP Node Override Check box if the Load Zone CP Node and Asset 

Owner combination that is needed, is not in the 
dropdown. MECT would allow then any Load Zone 
CPNode to be selected for any Asset Owner, assigned 
to the MP. 

Aggregate Retail Customer (ARC) Check box if resource registered as an ARC and fill out 
appropriate account and address information. 

Retail Choice Check box if Resource is for Retail Choice and if yes, 
type in name of Retail Choice Customer. 

Accreditation Method Choose accreditation method and attach supporting 
documentation. 

Demand Reduction Capability 
Forecast 

Monthly values shall be provided for the first two years 
from the Effective Start Date. Provide monthly MW 
levels associated with the amount of MW you can 
reduce in a given month consistent with the actual 
physical availability of the resource limited by any 
relevant regulatory or contractual restrictions.  



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 156 of 268 

OPS-12 Public 

Demand Resource (DR) 
Registration Requirements Explanation 

Seasonal values shall be provided beyond the 2-year 
monthly window. Provide seasonal (Summer and 
Winter) MW levels associated with the amount of MW 
you can reduce in a given month consistent with the 
actual physical availability of the resource, limited by 
any relevant regulatory or contractual restrictions.  

Operator Contact Name  Enter who to contact for deployment of the DR. The 
contact should be available 24 x 7 for commitment by 
MISO or LBA. 

Operator Contact Phone Number  Enter phone number for 24 x 7 operator. 
Operator Contact Email Enter email address for 24 x 7 operator. 
M&V protocol to be applied to this DR Select the protocol that should be applied. This is used 

for determination of whether the LMR performed if 
called on during a MISO Emergency. If other selected, 
please describe in box. 

Exclude Season Check this box to exclude the registration from 
participation in the specified Season. 

Capability at MISO Peak Enter MW capability being registered at MISO’s 
Seasonal Peak. 

DRR Registered Check box if resource is registered as a DRR. If yes, 
select the name of the DRR CP Node. 

Emergency Demand Response 
(EDR)? 

Check box if DR registered as an EDR. If yes, select 
the name of the EDR resource. 

Load Control Method Select if load is direct control or interruptible load. 
Max Interruptions Select the max interruptions for the resource. 
Max duration (hours) Select the max duration for the resource. 
  

Notification Enter the notification time required for this DR. 
Notification time(s) must cover all hours and cannot be 
more than 6 hours and should be available 24 
hours/Everyday (From 0000 to 2300 acceptable for 24 
hours). Multiple notification times should start and stop 
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Appendix E – BTMG registration 

Demand Resource (DR) 
Registration Requirements Explanation 

with different hours (from 0000 to 0700, 0800 to 1600, 
1700-2000, 2100 to 2300). 

EP Node Details Add an appropriate EP Node by clicking “Add EP 
Node” and upload documentation for details on the EP 
Node.  
 
Note: This is an optional upload on DR Registration 

  
Accept terms and conditions of the 
MISO Tariff 

Indicate whether registrant accepts the terms and 
conditions of the MISO Tariff applicable to this 
resource 

Certify that registrant holds all permits 
in place to operate resource 

Indicate whether registrant has all necessary permits 
to operate this resource 

Certify that registrant holds all rights in 
place to operate resource 

Indicate whether registrant has all necessary rights to 
operate this resource 

Comments Submit any comments for this registration 

Behind the Meter Generation (BTMG) 
Registration Requirements Explanation 

Auction The Season(s) within the PY you are registering your 
BTMG for displays in this field. 

Name Enter Name of the BTMG. 
Description Enter type of resources and additional names and 

sizes if registering more than one unit. 
Asset Owner Enter the name of the entity that owns or has rights to 

this asset. 
Local Resource Zone (LRZ) The LRZ where this BTMG is located displays once the 

Asset Owner and LBA is selected, and the registration 
is saved. 
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Behind the Meter Generation (BTMG) 
Registration Requirements Explanation 

Local Balancing Area (LBA) Select the LBA where this BTMG asset is located. 
Load Zone CP Node  Enter the CP Node where the BTMG asset is located. 
Documentation Add supporting documentation as necessary. 
Demand Reduction Capability 
Forecast 

Monthly values shall be provided for the first two years 
from the Effective Start Date. Provide monthly MW 
levels associated with the amount of MW you can inject 
in a given month consistent with the actual physical 
availability of the resource, limited by any relevant 
regulatory or contractual restrictions.  
Summer and Winter values shall be provided beyond 
the 2-year monthly window for levels associated with 
the amount of MW you can inject in the given Summer 
and Winter Season consistent with the actual physical 
availability of the resource, limited by any relevant 
regulatory or contractual restrictions.  

Operator Contact Name Enter who to contact for deployment of DRBTMG. The 
contact should be available 24 x 7 for commitment by 
MISO or LBA. 

Operator Contact Phone Number  Enter phone number for 24 x 7 operator.  
Operator Contact Email  Enter email address for 24 x 7 operator.  
M&V protocol to be applied to this 
BTMG 

Select the protocol that should be applied. This is used 
for determination of whether the LMR performed if 
called on during a MISO declared Emergency. If other 
selected, please describe in box provided. 

Exclude Season Check this box to exclude the registration from 
participation in the specified Season 

Generators Select the name of the Generator(s) 
Wind Capacity Factor % If a wind unit is selected, the Wind Capacity Factor will 

be displayed. 
Transmission Loss % Indicates the Transmission Loss % to be applied to the 

UCAP calculation based on the LBA selected. 
Capability at MISO Peak Indicates the calculated MW value for the BTMG 

resource based on its GVTC 
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Behind the Meter Generation (BTMG) 
Registration Requirements Explanation 

XEFORd Displays the XEFORd to be applied in the UCAP 
calculation for the BTMG resource. If multiple 
Generators are selected, this field will display the 
weighted average XEFORd. 

Emergency Demand Response 
(EDR)? 

Check box if BTMG registered as an EDR and if yes, 
select the name of the EDR resource 

Max Interruptions Select the maximum interruptions for the resource 
Max Duration (hours) Select the maximum runtime hours for the resource 
  
Startup notification time details (in 
hours) 

Enter the notification time required to deploy this 
BTMG. Needs to be no more than 6 hours and cover all 
hours. Needs to be available 24 hours/Everyday (From 
0000 to 2300 acceptable). Multiple notification times 
should start and stop with different hours (from 0000 to 
0700, 0800 to 1600, 1700-2000, 2100 to 2300) 

EP Node Details Add an appropriate EP Node by clicking “Add EP 
Node” and upload documentation for details on the EP 
Node.  
 
Note: This is an optional upload on BTMG Registration 

Accept terms and conditions of the 
MISO Tariff 

Indicate whether registrant accepts the terms and 
conditions of the MISO Tariff applicable to this resource 

Certify that registrant holds all 
permits in place to operate 
resource 

Indicate whether registrant has all necessary permits to 
operate this resource 

Certify that registrant holds all 
rights in place to operate resource 

Indicate whether registrant has all necessary rights to 
operate this resource 

  
  
  
Comments Submit any comments for this registration 
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Appendix F – External Resources 

External Resources 
Registration Requirements Explanation 

Name Enter name of the External Resource. 
Description Enter type of resources and additional names and 

sizes if registering more than one unit. 
BER/COR Indicate if this Resource is a Border External Resource 

or Coordinating Owner Resource by checking this box. 
Auction The Season(s) in the Planning Year you are registering 

the resource for displays in this field. 
Asset Owner Select the name of the entity that owns or has rights to 

this asset. 
Load Zone CP Node Select the required Load Zone CP Node where this 

Resource is serving load. 
Local Balancing Area (LBA) Select the LBA where the External Resource sinks 

within MISO. 
Local Resource Zone (LRZ) Indicates the Local Resource Zone where the load 

served by this resource is located. 
Ownership Indicate if the External Resource is directly owned or 

from a PPA. 
Entitled Capacity Enter MW value the Market Participant can register. 
PPA Type Select whether PPA MWs are defined in MISO ICAP or 

UCAP. 
Generator Select name of GADS or Non-GADS Generator. 
Ownership Share Type Select Megawatt or Percent to indicate how much 

capacity corresponds to the registration. 
External Balance Area where 
Resource are located 

Enter Balancing Authority where the resource is 
physically located. 
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External Resources 
Registration Requirements Explanation 

Capacity at MISO Peak 
(Calculated) 

The amount of seasonal capacity on a megawatt basis 
corresponding to the registration in terms of NRIS and 
ERIS. 

Interface CPNode Select Interface Load Zone CPNode. 
XEFORd The seasonal forced outage rate associated with the 

Generator(s) from GADS, excluding Outside 
Management Control (OMC) events. Can be 
overridden by the Market Participant. 

NERC Regional Entity Select NERC Regional Entity where the resource is 
located. 

Use-Limited Resource Qualification Indicate if this resource meets all Use Limited 
Resource qualification requirements. 

Diversity Contract Indicate whether this resource is part of a Diversity 
Contract exchange. 

IDC Name Indicate the IDC name used for entering outages via 
the SDX. List separate IDC name for each unit being 
registered. This is used for the must offer requirement. 

Documentation If Resource is not owned directly, attach supporting 
PPA or other pertinent documentation here. 

Firm transmission to the MISO 
Border 

Input effective date and OASIS reservation number and 
select Transmission Provider. 

Firm transmission within the MISO 
Transmission System 

Input effective date and OASIS Reservation number.  

Have you accepted the terms and 
conditions of the MISO Tariff ? 

Indicate whether registrant accepts the terms and 
conditions of the MISO Tariff applicable to this 
Resource. 

Have you notified the host BA? Indicate if you have contacted your host BA of this 
registration. 

Will this External Resource be used 
exclusively as a Capacity Resource 
for MISO? 

Indicate that you certify that this External Resource is 
being used as a Capacity Resource exclusively for 
MISO. 

Is this External Resource available 
the entire auction? 

Indicate if this External Resource is available for the 
entire Season within the upcoming Planning Year. 
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External Resources 
Registration Requirements Explanation 

Have all other requirements been 
met? 

Indicate if all other requirements have been met. 

Resource Operator Contact Name 
(24x7) 

Enter who to contact for deployment of External 
Resource. The contact should be available 24x7 for 
commitment by MISO or LBA. 

Resource Operator Contact Phone 
Number (24x7) 

Enter phone number for 24x7 operator. 

Resource Operator Contact Email 
(24x7) 

Enter email address for 24x7 operator. 

Season(s) registration is being 
submitted for 

Summer ☐ Fall ☐  
Winter ☐ Spring☐ 

Comments Submit any comments for this registration. 
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Appendix G – Reliability Based Demand Curve 

 

Overview 

The key features of the Reliability Based Demand Curve include: 

Target point defined by: (a) x-axis centered on MISO’s reliability requirement at a 
loss of load expectation (LOLE) of 0.1 days per year; and (b) y-axis centered on the 
estimated Net CONE that would be needed to attract new resources. This target 
point reflects the central concept that price levels must be consistent with achieving 
system reliability objectives. 

• Curve proportional to incremental reliability value, such that prices decline with 
increasing quantities of capacity, and such that pricing levels are rationalized against 
reliability risk across each of the four seasons. 

• Price cap at 1 × Cost of New Entry (CONE, or Gross CONE) in each season, and 4 × 
CONE in total across the four seasons. 

RBDCs are developed for the entire MISO system as well as for the two subregions 
(North/Central & South) of the MISO system, utilizing the same reliability-based concept. 
The demand curves for the subregions will reflect the additional reliability value that capacity 
resources can contribute by being located in a subregion with more acute reliability needs 
than the broader system. The total reliability value (and price) awarded to capacity in a 
particular subregion will reflect the sum of its contribution to avoiding system-wide reliability 
events (reflected in the system-wide RBDC) plus its contribution to avoiding additional 
reliability events that would occur in the subregion (reflected by the subregional RBDC). 

In total, MISO utilizes twelve (12) RBDCs for any particular Planning Year: four (4) seasonal 
curves for the system-wide RBDC, four (4) seasonal curves for the North/Central subregion, 
and four (4) seasonal curves for the South subregion. 

RBDCs are drawn in proportion to reliability value at each quantity point and are drawn 
through the target point at the reliability requirement and Net CONE. 

 

 

System-wide Reliability Based Demand Curves 

The system-wide RBDC is defined in proportion to system-wide Marginal Reliability Impact 
(MRI), which is measured as avoided Expected Unserved Energy (EUE), or the reductions 
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to load shedding that would be achieved by adding one more MW of perfect capacity (or 
UCAP) to the system. This is derived from the seasonal Loss of Load Hours (LOLH) 
predicted at a specific quantity of supply, and the observation that 1 MW of perfectly-
available UCAP supply would have avoided 1 MW-hour of outages across all of the 
simulated events. Mathematically, MRI is defined as: 

MRI = Avoided EUE from Incremental Capacity = LOLH x 1 MW UCAP 

Where: 

• MRI (MWh per UCAP MW) is the incremental reliability value of adding 1 UCAP MW 
of capacity to the system. 

• Avoided EUE (MWh per season) is the reduction in expected involuntary load 
shedding caused by adding incremental capacity. 

• Incremental Capacity (UCAP MW) is the volume of perfectly-available capacity 
added. 

• LOLH (hours per season) is the number of shortage hours predicted in reliability 
simulations across the season in question, in correlation with a specific quantity of 
UCAP MW available in that season. 

 

To calculate MRI as a function of capacity, MISO utilizes the same resource adequacy 
model used in the determination of resource adequacy Requirements. 

MRI curves are convex and monotonically downward-sloping, reflective of the declining 
marginal reliability value of capacity when supply is abundant, as well as the increasing 
marginal reliability value of capacity when supply is scarce. MRI is calculated above and 
below the reliability requirement by first establishing the supply quantity at which the system 
achieves the reliability target, and then adding/subtracting perfectly-available UCAP MW (in 
equal increments of no less than 50 MW and no more than 250 MW) to determine the 
marginal reliability value of the incremental capacity. 

EUE is calculated at consistent variances in incremental and decremental amounts of 
capacity in the model for each season. The starting point for the seasonal MRI curves is the 
amount of capacity (in terms of UCAP) that results in the LOLE criteria corresponding with 
the demonstrated risk for each season. The Monte Carlo modeling for the system-wide MRI 
curve is copper plate, which assumes no internal transmission limitations within the MISO 
system.  
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Subregional Reliability Based Demand Curves 
 
The development of subregional MRI curves follows the same process used for developing 
the system-wide curves—however, with the addition of bi-directional subregional transfer 
limits in the resource adequacy model that exists between the two subregions. 
 
The starting point for each subregion’s MRI curve is the PRMR from the system-wide 
analysis. Decrease/increase capacity in one region and simultaneously increase/decrease 
capacity in the other by the same amount and record reliability metrics for each region 
individually and MISO as a whole. 
 
Subregion-specific Net CONE values are used to calculate subregional scaling factors, 
which are multiplied by the subregional MRI curves in each season to calculate the 
subregional RBDCs. Subregional RBDCs reflect the additional reliability value associated 
with capacity that can avoid reliability events that occur only in that subregion due to import 
limits, but that are not experienced system-wide. 
 
Beyond the import capability, only capacity located in that subregion can help to avoid those 
localized shortfall events, so the incremental reliability and pricing value awarded would only 
apply to local capacity resources. The subregional RBDCs are calculated considering only 
local outage events, not considering system-wide outage events that are driven by system-
wide supply shortfalls. Therefore, the subregional RBDCs are defined as additive in nature 
to the system-wide RBDCs. 
 
The role of the system-wide demand curve is to signal the value of adding more capacity in 
total in MISO, regardless of where it is located. The role of the subregional RBDCs is to 
signal where within the system capacity is most needed (and where additional capacity 
cannot be as effectively utilized). 
 
The steps for calculating subregional RBDCs include: 

1. Initialize the resource adequacy model with each subregion at a target of 0.1 days 
per year: Beginning with the system-wide resource adequacy model, apply 
subregional transfer limits. Then subtract capacity in each season until each 
subregion is at a minimum seasonal LOLE criteria of 0.01 days/season for seasons 
demonstrating minimal risk. This reliability target reflects the subregional 
interpretation resource adequacy criteria in the MISO Tariff used as the basis for 
setting starting points in the subregional RBDCs. 
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2. Calculate Subregional Seasonal resource adequacy metrics Across Reserve 
Margins for Each Subregion: From this starting point, add (or subtract) perfectly-
available UCAP MW 
capacity to the subregion in each season. Adding capacity to the system and the 
relevant subregion and observing the change in LOLE, LOLH, and EUE measures 
the incremental value of locating capacity in that region. When the subregion in 
question becomes highly import-dependent, events in that subregion will become 
large (even though the broader system will maintain similar levels of reliability). 
When the region becomes a large exporter of capacity, local events will drop to zero 
(even though system-wide events will not drop to zero given that the maximum 
capacity limit will be enforced more often and local excess supply will not be possible 
to export in all cases). 

3. Calculate Seasonal Subregional MRI Curves: The subregional MRI curve has a 
somewhat different meaning as compared to the system-wide MRI curve, in that the 
subregional MRI curve aims to measure the additional value achieved by locating 
capacity within a particular import-constrained region (beyond the value already 
reflected by the system-wide curve). Subregional MRI will be positive when the 
region is import-constrained and zero when the subregion has excess capacity. 
Therefore, the MRI curve for each subregion is first calculated as the total MRI 
including both system-wide and subregional events (the direct model result), and 
then the share of system-wide events is subtracted out. The resulting MRI curve 
reflects subregional events only. 

4. Calculate the Subregional Scaling Factor: Calculate the subregional scaling factor 
from the subregional Net CONE value, divided by the subregional MRI at a quantity 
consistent with the resource adequacy target LOLE of 0.1 days/year from Step 1. 

5. Calculate Seasonal Subregional RBDCs: Calculate the RBDCs for capacity in each 
subregion based on the MRI curve times the Subregional Scaling Factor from Step 4. 
The 
resulting subregional RBDC will produce a positive price whenever the subregion is 
anticipated to be import constrained during times of potential shortage, and 
incremental capacity in that subregion would help to alleviate the shortfall. 

 
Translating MRI Curves to RBDC 
 
Translating the MRI curves (in units of incremental EUE per MW) into a capacity demand 
curve (in units of dollars per MW-day) requires a system scaling factor. The system scaling 
factor is calculated so as to support annual average prices at annualized Net CONE when 
the system is at the annual LOLE requirement of 0.1 days/year. If more than one season 
shares a meaningful portion of the LOLE risk, the LOLE risk could be summed from the 
estimated values across 2–4 seasons. Mathematically, system scaling factor is defined as: 
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System Scaling Factor = Average System Annual Net CONE ÷ System MRI @ 0.1 LOLE 

Where: 

• System Scaling Factor ($/MWh) is the payment rate at which the system-wide 
Reliability Based Demand Curves would incentivize investment in additional supply. 

• System Annual Net CONE ($/UCAP MW-year) is the administrative estimate of the 
net 
annualized cost to develop new capacity resources (i.e., the long-run marginal 
cost of supply) on a system-wide basis. 

• System MRI @ 0.1 LOLE (MWh/UCAP MW-year) is the marginal impact of 
additional capacity, as estimated on a system-wide copper-sheet basis (i.e., 
without considering transmission constraints) when the system is at the annual LOLE 
requirement of 0.1 days/year. 

 
The prices on all the curves are derived by multiplying the MRI curves by the uniform system 
scaling factor (in $/MWh of EUE avoided) given by the annual break-even revenue 
requirement from the capacity market at the LOLH corresponding to a LOLE of 0.1 
days/year. 
 
Once the System Scaling Factor is calculated, the same value is utilized to calculate the 
RBDCs across all four seasons. The four RBDCs reflect a set of economic parameters that 
signal the relative value of capacity across each season. These four RBDCs will therefore 
support differentiated prices in each season that are always consistent with the level of 
events that are likely to be faced in each season given its respective supply-demand 
balance. The curves are all of a convex shape, reflective of the diminishing value of 
reliability at higher quantities but have different horizontal placements relative to peak load 
and different rates of diminishing return that reflect the unique system challenges faced 
across each season.  
 
Summer has the highest peak load, so the curve is at the highest overall quantity in the 
summer—however, the other seasons face more uncertainty in net load across weather 
years and so their curves are more right-shifted compared to seasonal peak load. A season 
that faces 
greater variability and uncertainties in outage and resource availability risks may also 
produce a 
somewhat flatter curve (e.g., Winter and Summer), while a season facing fewer such 
uncertainties may produce a steeper curve (e.g., Spring). 
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Similar to System Scaling Factor, scaling factor to scale subregional MRI curve is 
determined as follows.  
 

Subregional Scaling Factor = Average respective subregion Annual Net CONE ÷ 
subregional MRI @ 0.1 LOLE 

Where: 

• Subregional Scaling Factor ($/MWh) is the payment rate at which the Subregional 
Reliability Based Demand Curves would incentivize investment in additional supply. 

• Subregional Annual Net CONE ($/UCAP MW-year) is the administrative estimate of 
the net annualized cost to develop new capacity resources (i.e., the long-run 
marginal cost of supply) on a subregional basis. 

• Subregional MRI @ 0.1 LOLE (MWh/UCAP MW-year) is the marginal impact of 
additional capacity, as estimated on a subregional basis when the system is at the 
annual LOLE requirement of 0.1 days/year. 

 
Once the Subregional Scaling Factor is calculated, the same value is utilized to calculate the 
RBDCs across all four seasons. The four RBDCs reflect a set of economic parameters that 
signal the relative value of capacity across each season. On subregion basis, these four 
RBDCs will therefore support differentiated prices in each season that are always consistent 
with the level of events that are likely to be faced in each season given its respective supply-
demand balance. The curves are all of a convex shape, reflective of the diminishing value of 
reliability at higher quantities but have different horizontal placements relative to peak load 
and different rates of diminishing return that reflect the unique system challenges faced 
across each season.  
 
Summer has the highest peak load, so the curve is at the highest overall quantity in the 
summer—however, the other seasons face more uncertainty in net load across weather 
years and so their curves are more right-shifted compared to seasonal peak load. A season 
that faces greater variability and uncertainties in outage and resource availability risks may 
also produce a somewhat flatter curve (e.g., Winter and Summer), while a season facing 
fewer such uncertainties may produce a steeper curve (e.g., Spring). 
 
 
 
Long-run Equilibrium Analyses 
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Monte Carlo simulations are performed on supply curves and potential RBDCs to assess the 
achievement of long-run equilibrium conditions where the objective is for the average of all 
seasonal prices to be equivalent to Net CONE. Seasonal ACP and supply quantity 
outcomes are modeled in the simulations to account for variability in supply curve shapes, 
supply quantity, demand quantity, and opt out quantity. All model inputs are derived from 
historic MISO market data. Long-run equilibrium analyses should result in an expected 
distribution of price, quantity, and reliability outcomes that, when compared to the design 
objectives of RBDC, achieve the reliability objectives, produce better capacity market price 
signaling, and accurately recognize the reliability value of incremental capacity. 
 
The long-run equilibrium analyses involve separate Monte Carlo simulations and will be 
performed every three (3) Planning Years. 
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In-market supply curves consist of three (3) component pieces: 
6. Price Offers: supply offers at prices above zero, shape based on historic MISO offer 

curves, and independent of demand curve shape. 
7. Year-to-Year Variability in Supply: zero-priced supply block, quantity varies with each 

draw to generate variability in supply offers, and tuned to true historic availability in 
supply. 

8. Market Entry and Exit: zero-priced annual supply block with seasonal capacity 
ratings proportional to a combustion turbine reference resource, quantity varies 
across draws so that the average of seasonal clearing prices across all seasons is 
equal to the annual net CONE. 
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Appendix H – Non-Schedule 53 Seasonal Accredited Capacity (SAC) 
Calculations for Planning Resources 

The following sets of equations establish how the SAC values (NRIS SAC, including E-NRIS 
SAC, and ERIS SAC) are determined for Planning Resources to account for resource 
performance and availability. Schedule 53 resource accreditation is outlined in Appendix Y.  

H.1  Planning Resource SAC calculation for a Generation Resource, a Demand 
Response Resource backed by a generator, or a Behind-the-Meter Generator, with 
a Point of Interconnection on MISO’s Transmission System 

The Seasonal Accredited Capacity (SAC) calculation is based on resource type and volume of 
seasonal Interconnection Service, seasonal GVTC, and seasonal forced outage rate (XEFORd).  

H.1.1  Planning Year SAC Calculation for each Season 

The following steps are used to calculate NRIS SAC and ERIS SAC for each Planning 
Resource. 
 
Determine ICAP: 
 
The first step is to determine the Installed Capacity (ICAP) that the Planning Resource can 
reliably provide, which is equal to the lesser of its GVTC or its total volume of Interconnection 
Service (Network Resource Interconnection Service and/or Energy Resource Interconnection 
Service) granted either through MISO’s Generation Interconnection Procedures or through a 
market transition deliverability test. The equation is shown below. 
 

𝐼𝐶𝐴𝑃 = {
𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒, 𝐼𝑓 𝐺𝑉𝑇𝐶 > 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒

                                 𝐺𝑉𝑇𝐶, 𝐼𝑓 𝐺𝑉𝑇𝐶 ≤ 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝑒𝑟𝑣𝑖𝑐𝑒
  

 
Determine Total SAC: 
 
The next step is to convert the resultant ICAP value into a Total SAC value by applying its 
seasonal forced outage rate (XEFORd). 
 
A forced outage rate class average for each Season is used if the Planning Resource has a 
GVTC < 10 MW and has not submitted generator availability data or does not have sufficient 
generator availability data to calculate a forced outage rate specific to the Planning Resource. A 
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Planning Resource has sufficient generator availability data when it has a minimum of 12 
months of generator availability data between September 1 and August 31 for the previous 3 
years. The applicable class average for a Planning Resource is based on its unit size and type. 
 

𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶 = 𝐼𝐶𝐴𝑃 × (1 − 𝑋𝐸𝐹𝑂𝑅𝑑) 
 
If the Planning Resource has provisional Interconnection Service, then the Planning Resource 
will receive zero Interconnection Service and therefore the calculated Total SAC will be zero.  
 
If the Planning Resource does not report historical outage data to GADS, its historical 
performance during seasonal peak hours should be provided to MISO through the Non-GADS 
Performance Template, which will leverage prior performance to establish seasonal GVTC 
values indicative of typical seasonal capabilities. In this case, XEFORd would not be used to 
reduce Total SAC. This process excludes Demand Response Resources. 
 
Allocate Total SAC into NRIS SAC and ERIS SAC based on Interconnection Service: 
 
The Resource’s Total SAC is allocated into NRIS SAC and ERIS SAC based upon its type of 
Interconnection Service. 
 

𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶 = 𝑁𝑅𝐼𝑆 𝑆𝐴𝐶 + 𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 

 
To the extent the Planning Resource has Network Resource Interconnection Service (NRIS) or 
was determined to be aggregate deliverable through the market transition deliverability test, 
then that quantity will be allocated first to calculate the NRIS SAC. 
 

𝑁𝑅𝐼𝑆 𝑆𝐴𝐶 = {
𝐼𝐶𝐴𝑃 ∗ (1 − 𝑋𝐸𝐹𝑂𝑅𝑑), 𝐼𝑓 𝐼𝐶𝐴𝑃 = 𝑁𝑅𝐼𝑆

          (𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑜𝑓 (𝑁𝑅𝐼𝑆, 𝐺𝑉𝑇𝐶)) ∗ (1 − 𝑋𝐸𝐹𝑂𝑅𝑑), 𝐼𝑓 𝐼𝐶𝐴𝑃 > 𝑁𝑅𝐼𝑆
 

 
 
The remaining balance of Total SAC is allocated to ERIS SAC (i.e. ERIS SAC = Total SAC – 
NRIS SAC.  
 

𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 = {
                                     0,               𝐼𝑓 𝐼𝐶𝐴𝑃 =  𝑁𝑅𝐼𝑆
𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶 − 𝑁𝑅𝐼𝑆 𝑆𝐴𝐶, 𝐼𝑓 𝐼𝐶𝐴𝑃 > 𝑁𝑅𝐼𝑆
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Since the 50 MW NRIS is less than the Resource’s ICAP, the Total SAC value of 56.3 MW of 
the Resource is not fully allocatable to NRIS SAC.NRIS SAC in example 3 was determined to 
be 37.5 MW. The remaining Total SAC minus the NRIS SAC is allocated into the resource’s 
ERIS SAC. Thus, ERIS SAC level is 56.3 MW – 37.5 MW = 18.8 MW. 
 
 
The resource would be credited with 56.3 MW of Total SAC which is comprised of 37.5 MW 
NRIS SAC + 18.8 MW ERIS SAC with firm Transmission Service for the corresponding 
seasonal PRA. 
 
The resource was able to convert its entire Total SAC into seasonal ZRCs because the 
resource obtained full deliverability up to its ICAP, where 50 MW of NRIS plus 25 MW of firm 
Transmission Service is equal to its ICAP of 75 MW.  
 

H.2  SAC calculation for a GADS-reporting External Resource that qualified as a 
Capacity Resource  

The External Resource Capacity Resource SAC calculation is based on its seasonal GVTC and 
seasonal forced outage rate (XEFORd). The ERIS SAC is calculated by applying its seasonal 
XEFORd to its seasonal GVTC. 

𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 = 𝐺𝑉𝑇𝐶 × (1 − 𝑋𝐸𝐹𝑂𝑅𝑑) 
 
A seasonal forced outage rate class average is used if the Capacity Resource has a GVTC < 10 
MW and has not submitted generator availability data or does not have sufficient generator 
availability data to calculate a Planning Resource specific forced outage rate. A Planning 
Resource has sufficient generator availability data when it has a minimum of 12 months of 
generator availability data between September 1 and August 31 for the previous 3 years. The 
applicable class average for a Planning Resource is based on its unit size and type. 
 
The ERIS SAC represents the capacity in MW that are eligible to be converted into seasonal 
Zonal Resource Credits with valid transmission service. 

H.3  SAC calculation for a Planning Resource that is classified as Intermittent 
Generation and Dispatchable Intermittent Resources 

For resources that don’t report outage data to GADS, MISO calculates the Total SAC based on 
the past historical season-specific output assessing either the median for Run-of-River Hydro or 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 175 of 268 

OPS-12 Public 

average for all other intermittent resources that are not wind resources. The calculation requires 
a minimum of 30 consecutive seasonal days of output for a unique seasonal accreditation value. 
If that is not available, a class average seasonal accreditation value will be applied to the 
nameplate of the resource. A capacity factor adjusted by the resource’s deliverability is applied 
to the resource’s Total SAC to determine the amount of Total SAC eligible to be converted into 
seasonal ZRCs. 
 
For wind resources, MISO produces an annual wind capacity credit study for every Season in 
the upcoming Planning Year using the Effective Load Carrying Capability (ELCC) methodology, 
as described in Appendix A, to determine a fleet-wide SAC value to be allocated across all in-
front-of-the-meter wind resources in that Season. Deterministic allocation of the total fleet-wide 
wind SAC across the studied wind resources is dependent on the reliability value of the entire 
wind fleet (as determined through probabilistic modeling) at the aggregate level and the 
historical performance history of the wind resources at the unit level during specific historical 
MISO system Coincident Peak Demand hours.  

A capacity factor adjusted by the resource’s deliverability is applied to the resource’s Total SAC 
to determine the amount of Total SAC eligible to be converted into seasonal ZRCs. 

BTMG wind Resource owners are required to submit the historical performance history of their 
BTMG wind Resources during specific historical MISO system Coincident Peak Demand hours 
for the purpose of accrediting these resources with a SAC value based on their performance 
during periods of MISO system seasonal peak Demand for the three prior applicable years for 
each Season. This results in resource-specific SAC values for each BTMG wind Resource in 
operation.  

BTMG Wind SAC = [capacity factor over the 8 seasonal peaks over the past 3 years] * [k] * 
[ICAP] 

Where k = [seasonal MISO Fleet ELCC] / Sum of [Fleet ICAP * PKmetric] (see BPM-011 
Appendix A) 

New wind Resources that do not yet have historical performance history for an entire Season 
would receive the class average wind capacity credit for that Season (as determined by the 
Wind and Solar Capacity Credit study produced every year) applied to the wind Resource’s 
ICAP to derive an appropriate Total SAC value. Please reference Appendix A for more details 
regarding the accreditation procedure for wind Resources. 
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The amount of SAC eligible to be converted into seasonal Zonal Resource Credits will be based 
on the application of a deliverability-adjusted capacity factor. 

H.3.1  Intermittent Generation and Dispatchable Intermittent Resources with a Point of 
Interconnection on MISO’s Transmission System 

The following sections establish how SAC values (NRIS SAC and ERIS SAC) are determined 
for Intermittent Generation and Dispatchable Intermittent Resources that have a Point of 
Interconnection on MISO’s Transmission System to account for resource performance and 
deliverability. 

H.3.1.1 Planning Year SAC Calculation for Wind Resources 

The first step is to determine the total installed capacity of the wind Planning Resource, which is 
the Installed Capacity (ICAP). It is equal to the lesser of its seasonal GVTC (Registered 
maximum output in the Commercial Model) or its total volume of  Interconnection Service 
(Network Resource and Energy Resource Interconnection Service) granted either through 
MISO’s Generation Interconnection Procedures or through a market transition deliverability test. 
 
  
 
The next step is to determine the resource’s total SAC.  MISO determines a unit-specific 
seasonal wind capacity credit, by CPNode, for each Planning Resource that is fueled by wind by 
allocating the total fleet-wide seasonal ELCC capacity. The wind capacity credit is determined 
by applying the larger of two allocation methodologies, as noted in Appendix A:   

• one method which includes (adds back in) megawatts for wind resources that were 
curtailed (applies to DIR wind resources only) 

• a second method excludes (does not add back in) those same curtailed megawatts 
 

The larger of the two results becomes the individual resource’s Total SAC. 
 

𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 = 𝐺𝑉𝑇𝐶 × (𝑊𝑖𝑛𝑑 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝑃𝑁𝑜𝑑𝑒) 
 
Determining Convertible SAC based on a Deliverability Adjusted Capacity Factor 

The next step is to determine how much of the total SAC is eligible to be converted into 
seasonal ZRCs.   
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The total SAC for a wind resource is distributed into two categories for the purpose of 
determining the amount of Capacity eligible for conversion into seasonal ZRCs, either 
convertible SAC or undeliverable ERIS SAC. 

To calculate convertible SAC, which is eligible to be converted into seasonal ZRCs, a 
Deliverability Adjusted Capacity Factor is first applied.  The Deliverability Adjusted Capacity 
Factor uses historical seasonal peak observances of an intermittent resource and is calculated 
by ‘capping’ historical intermittent output during seasonal peak load observances to the 
resource’s demonstrated deliverable amount divided by the resource’s ICAP.  Whereas a peak 
performance capacity factor also uses the same historical seasonal peak observances divided 
by the resource’s ICAP but does not cap those observances. 
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Formula for determining Convertible SAC 

  𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝑆𝐴𝐶 = 𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 ∗
𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟

𝑃𝑒𝑎𝑘 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟
 

The remaining Total SAC that is left after calculating Convertible SAC is considered the 
undeliverable ERIS SAC.   

𝐸𝑅𝐼𝑆 𝑆𝐴𝐶

=  {
0, 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝐴𝐶 =  𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝑆𝐴𝐶

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝐴𝐶 − 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝑆𝐴𝐶, 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑡𝑒𝑟𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑆𝐴𝐶 > 𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝑆𝐴𝐶
} 

 
Optionally, the classified undeliverable ERIS SAC can become eligible to be converted into 
seasonal ZRCs by procuring firm Transmission Service.   
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H.3.1.2 Non-wind Intermittent Generation and Dispatchable Intermittent Resources 
 
 
The first step is to determine the Total Installed Capacity that the Planning Resource can 
reliably provide, which is the Installed Capacity (ICAP). It is equal to the lesser of its GVTC, or 
its total volume of Interconnection Service (Network Resource and Energy Resource 
Interconnection Service) granted either through MISO’s Generation Interconnection Procedures 
or through a market transition deliverability test. 
 
  
 
 
The next step is to allocate the Total SAC based upon its type of Interconnection Service. To 
the extent the Planning Resource has Network Resource Interconnection Service (NRIS) or was 
determined to be deliverable through the market transition deliverability test then that quantity 
will be allocated first to NRIS SAC. The remaining Total SAC will then be allocated to ERIS. If 
the Planning Resource has provisional Interconnection Service, then the Planning Resource will 
receive zero Interconnection Service and therefore the calculated SAC will be zero. 
 

𝑁𝑅𝐼𝑆 𝑆𝐴𝐶 = {
𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶, 𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 ≤ 𝑁𝑅𝐼𝑆

                                               𝑁𝑅𝐼𝑆, 𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 > 𝑁𝑅𝐼𝑆
  

𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 = {
                                                                      0, 𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 ≤ 𝑁𝑅𝐼𝑆

𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 − 𝑁𝑅𝐼𝑆, 𝑇𝑜𝑡𝑎𝑙  𝑆𝐴𝐶 > 𝑁𝑅𝐼𝑆
  

 

Determining Convertible SAC based on a Deliverability Adjusted Capacity Factor 

The total SAC for an intermittent non-wind resource is distributed into two categories for the 
purpose of determining the amount of Capacity eligible for conversion into seasonal ZRCs. This 
would be considered Convertible SAC, either NRIS SAC or ERIS SAC coupled with firm 
Transmission, or undeliverable ERIS SAC (no associated firm Transmission). 

To calculate convertible SAC, which is eligible to be converted into seasonal ZRCs, a 
Deliverability Adjusted Capacity Factor is first applied.  The Deliverability Adjusted Capacity 
Factor uses historical summer peak observances of an intermittent non-wind resource and is 
calculated by ‘capping’ historical intermittent output during peak load observances to the 
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resource’s demonstrated deliverable amount divided by the resource’s ICAP. (See Appendix V 
for examples)   

 

H.3.2  Intermittent Generation and Dispatchable Intermittent Resources that does not 
have Point of Interconnection on MISO’s Transmission System 

The following sections apply to Intermittent Generation and Dispatchable Intermittent Resources 
that do not have a Point of Interconnection on MISO’s Transmission System. The ERIS SAC 
represents the capacity in MWs that are eligible to be converted into seasonal ZRCs. 
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Appendix I – XEFORd Calculation 

XEFORd is equivalent forced outage rate Demand excluding events outside of management 
control (OMC).  XEFORd will be calculated on a seasonal basis. A description and list of the 
MISO OMC events can be found in Appendix B.  The MISO equation is: 
 

(𝐹𝑂𝐻𝑑 + 𝐸𝐹𝐷𝐻𝑑)

(𝐹𝑂𝐻𝑑 + 𝑆𝐻 + 𝑆𝑦𝑛𝑐ℎ 𝐻𝑜𝑢𝑟𝑠)
∗ 100% 

 
 

where: 
 SH = service hours 

Synch Hours = synchronous hours 
RSH = reserve shutdown hours 
 
FOHd = forced outage hours Demand = ff x FOH 

ff = full forced outage Demand factor = 
(

1

𝑟
+

1

𝑇
)

(
1

𝑟
+

1

𝑇
+

1

𝐷
)
 

r = average forced outage duration = (FOH)/(# of FO occurrences) 
D = average Demand time = (SH + Synch Hours)/(# of unit actual starts) 
T = average reserve shutdown time = (RSH)/(# of unit attempted starts) 
FOH = forced outage hours 
 

 EFDHd = (fp x EFDH)  
AH = available hours 
fp = partial forced outage Demand factor = (SH + Synch Hours)/AH 
EFDH = equivalent forced derated hours 

 
Special cases are evaluated in the following order: 

If reserve hours < 1, then ff =1, 
then if (SH + Synch hours) = 0, then ff = 1, 
then if (1/r + 1/T + 1/D) = 0, then ff = 0, 
then if # of FO occurrences = 0 or FOH = 0, then 1/r = 0, 
then if RSH = 0 or # of unit attempted starts = 0, then 1/T = 0, 
then if # of unit actual starts = 0 or (SH + Synch Hours) = 0, then 1/D = 0, 
then if (SH + RSH + Synch Hours) = 0, then fp = 0, 
then if ((FOHd + SH + Synch Hours) = 0, then EFORd = 0 
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SH, RSH and Synch Hours are reported through the MISO Market Portal in the PowerGADS 
application by the users in their Performance data. The rest of the statistics are calculated by 
PowerGADS based on the user submitted Event data.  Forced outage rates for each unit can be 
found in the Generator Outage Rate Program (GORP) report. The statistics used in calculating 
forced outage rates can be found in the Statistics Report, Performance Report, and the 
Seasonal XEFORd Report.  
 
The MISO calculation is based on the EFORd equation defined in the NERC Generating 
Availability Data System Data Reporting Instructions Appendix and the IEEE Standard No. 762-
2006 Standard Definitions for Use in Reporting Electric Generating Unit Reliability, Availability 
and Productivity.  The MISO XEFORd calculation differs as follows: 

• The NERC and IEEE EFDH formula is (Derated Hours * Size of Reduction)/Net Max 
Capacity while the MISO formula uses net dependable capacity rather than net max 
capacity and is (Derated Hours * Size of the Reduction)/Net Dependable Capacity.  The 
size of the reduction is the Net Dependable Capacity minus the Net Available Capacity. 

• MISO also includes synchronous hours in the XEFORd, average Demand time (D), and 
the partial Demand factor (fp) calculations while NERC and IEEE do not. 

 
Example XEFORd Calculations 
 

 
 

Unit SH

Synch 

Hours RSH AH

Actual 

Starts

Attempted 

Starts EFDH FOH

FO 

Events

1 4,856 0 2,063 6,919 34 34 146.99 773 12

2 4,556 0 1,963 6,519 31 31 110.51 407 5

3 3,942 132 3,694 7,768 36 36 19.92 504 11

4 6,460 0 516 6,976 17 18 131.03 340 14

5 6,904 0 62 6,966 16 16 35.81 138 12

Raw Data
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Unit 3 Example XEFORd Calculation Detail 
 
r = average forced outage duration = 

𝐹𝑂𝐻

𝐹𝑂 𝑒𝑣𝑒𝑛𝑡𝑠
=

504

11
=  45.82 hours, then 1/r = 0.0218 

T = Average reserve shutdown time = 
𝑅𝑆𝐻

𝑎𝑡𝑡𝑒𝑚𝑝𝑡𝑒𝑑 𝑠𝑡𝑎𝑟𝑡𝑠
=

3694

36
 = 102.61 hours, then 1/T = 0.0097 

D = average Demand time =
(𝑆𝐻+𝑠𝑦𝑛𝑐ℎ ℎ𝑜𝑢𝑟𝑠)

𝑎𝑐𝑡𝑢𝑎𝑙 𝑠𝑡𝑎𝑟𝑡𝑠
=

3942+132

36
= 113.17 hours, then 1/D = 0.0088 

ff = full forced outage Demand factor = 
(

1

𝑟
+

1

𝑇
)

(
1

𝑟
+

1

𝑇
+

1

𝐷
)

=
(0.0218+0.0097)

(0.0218+0.0097+0.0088)
= 0.7816 

FOHd = forced outage hours Demand = ff x FOH = 0.7813 x 504 = 393.78 hours 

fp = partial forced outage Demand factor = 
(𝑆𝐻+𝑠𝑦𝑛𝑐ℎℎ𝑜𝑢𝑟𝑠)

𝐴𝐻
= 

(3942+132)

7768
 = 0.5245 

EFDH = fp x EFDH = 0.5245 x 19.92 = 10.45 hours 

XEFORd = 
(𝐹𝑂𝐻𝑑+𝐸𝐹𝐷𝐻𝑑)

(𝐹𝑂𝐻𝑑+𝑆𝐻+𝑠𝑦𝑛𝑐ℎ ℎ𝑜𝑢𝑟𝑠)
∗ 100 =

(393.78+10.45)

(393.78+3942+132)
∗ 100 = 9.05% 

 
Units with 12 or more consecutive months of actual data: The XEFORd of a unit in service 
twelve or more full calendar months prior to the calculation month will be based on the number 
of consecutive months that that unit has data for up to 36 months.  
 
Units with less than 12 consecutive months of actual data: The XEFORd of a unit in service less 
than twelve full calendar months shall be determined by the class average rate for units of the 
same type and within the same range of capability. A unit will use the class average value until 
12 consecutive months of data is obtained and a new Planning Year begins.  The class average 
will be the 5-year forced outage rate from the latest Loss of Load Expectation (LOLE) Study. 

Unit 1/r 1/T 1/D ff FOHd fp EFDHd XEFORd

1 0.0155 0.0165 0.0070 0.8205 634.25 0.7018 103.16 13.43%

2 0.0123 0.0158 0.0068 0.8049 327.61 0.6989 77.23 8.29%

3 0.0218 0.0097 0.0088 0.7813 393.78 0.5245 10.45 9.05%

4 0.0412 0.0349 0.0026 0.9666 328.63 0.9260 121.34 6.63%

5 0.0870 0.2581 0.0023 0.9933 137.08 0.9911 35.49 2.45%

Calculated Values
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Units with Low Service Hours 
Units with an average of less than 20 service hours per Season and attempted starts greater 
than zero will have their service hours adjusted if the unit has at least 12 consecutive seasonal 
months of GADS data. The adjusted service hours will be based on 60 service hours (20 service 
hours x 3 Seasons) or a fraction of 60 if there is less than 9 consecutive seasonal months of 
GADS data. This adjustment will be performed in the MECT. The calculation for the adjustment 
is as follows: 
 
MO = consecutive seasonal months in operation 
If SH = Service Hours < (MO/9*60) and attempted starts is greater than zero, then 
 

SH’ = seasonal adjusted low service hours = [(
𝑎𝑐𝑡𝑢𝑎𝑙 𝑠𝑡𝑎𝑟𝑡𝑠

𝑎𝑡𝑒𝑚𝑝𝑡𝑒𝑑 𝑠𝑡𝑎𝑟𝑡𝑠
) ∗ (

𝑀𝑂

9
∗ 60 − 𝑆𝐻)] + 𝑆𝐻 

 
External Resources 
Market Participants are responsible for making sure that GADS data is submitted for the 
External Resources that they are seeking qualification as ZRCs. The Market Participant can 
submit this data to MISO’s GADS tool for the external resource or they can have the external 
resource submit the data. If an external resource is going to submit the GADS data, then they 
must receive access to the MISO Market Portal through their Local Security Administrator. If an 
External Resource does not have a Local Security Administrator, then it is the Market 
Participant’s responsibility to receive and submit this data for the External Resource. 
 
Catastrophic Outages 
Catastrophic Outages are defined as forced outages that result in a unit being unavailable for a 
minimum of six (6) continuous months.  A catastrophic outage may be a forced full or partial 
(forced derating) outage.  A scheduled outage (planned, planned extension, maintenance, or 
maintenance extension) cannot be a catastrophic outage.  For an outage to be considered 
catastrophic, the MP must notify the MISO Resource Adequacy team in writing within 75 days of 
determining the outage is a Catastrophic Outage, including a description of the Catastrophic 
Outage, start date of outage, expected return date, etc. 
 

If the MP chooses not to replace a Planning Resource that suffers a Catastrophic Outage, 
then the XEFORd will be based on actual GADS data. 
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If the MP chooses to replace a Planning Resource that suffers a Catastrophic Outage, the 
XEFORd will be based on class average when the unit returns to service.  The class 
average value will be used until 12 consecutive months of data is obtained and a new 
Planning Year begins. 
 

Resource replacement must be completed within 75 days of catastrophic outage. 
Resource replacement must be in accordance with section 6.4 of this BPM. 
Once the unit returns from Catastrophic Outage, Planning Resource qualification 
requirements still apply.  Partial replacements are allowed. 
 

If the outage is a forced derate with total or partial replacement, or a full forced outage with 
partial replacement, the resources XEFORd upon returning to service will be the class average 
for the portion of the resource replaced and the actual XEFORd for the remainder of the unit. A 
blended XEFORd will be calculated by MW weighting the class average and actual XEFORd 
values. 

For Schedule 53 resources that experience a catastrophic outage and replaced the ZRCs 
accordingly during the time the resource was unavailable, the time it is out will be considered 
non-RAR and would not be counted in the SAC calculation consistent with ZRC replacement 
section of this BPM and Appendix Y. In situations where this leads the resource to have less 
than 60 days of RAR performance history during the 3-year lookback period, the Schedule 53 
resource would be granted Schedule 53 class averages for the impacted seasons.  

 
Fleet Weighted Average Forced Outage Rates 
External Resources may participate using a fleet of resources. A weighted average forced 
outage rate is calculated using the individual unit forced outage rates and GVTC values. The 
resulting rate is applied to the total fleet GVTC to determine the fleet UCAP. See Appendix Q for 
more information regarding the Fleet XEFORd Calculation. 
 
XEFORd for Non-GADS Electric Storage Resources (ESR) 
The XEFORd for a non-GADS ESR is its Forced Unavailability and will be determined as 
follows. 
 
A non-GADS ESR is forced unavailable when it is in an unplanned outage or an unplanned 
derating (see oranges boxes).  All other states are unforced availability and include in-service 
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(discharging or charging), reserve (not connected), planned outages, or planned deratings (see 
green boxes). 
 

 
 

 
An available resource that is not derated is 100% available.  If a resources availability changes 
during an hour, the Forced Availability should be pro-rated.  For example, if a 10 MW resource 
experiences a 23-minute Unplanned Outage during the hour, its equivalent Forced 
Unavailability would be (23 min/60 min) * 10 MW = 3.8 MW or 38%.  Similarly, for an Unplanned 
Derating of 2.4 MW for 47 minutes of the hour the equivalent Forced Unavailability would be (47 
min/60 min) * 2.4 MW = 1.9 MW or 19%. 
 

Non-GADS ESR States

Active

Available Unvailable

Planned 

Deratings

Unplanned 

Deratings

Unplanned 

Outages

Planned 

Outages

In-service

(discharging)

In-service

(charging)

Reserve

(not connected)
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Additional information: 
• Pumped Storage Resources submit their availability and GVTC data through the MISO 

PowerGADS application. 
• All other ESR types must submit their availability and GVTC (Hourly Equivalent 

Discharge Amount) data using the Non-GADS Performance template. 
o The template provides the 8 MISO coincident peak hours per Season for the last 

three years. 
o The average of these 24 seasonal unforced availability values is divided by the 

Hourly Equivalent Discharge Amount (MW) to calculate a seasonal unavailability 
factor. 

o Market Participants with less than 8 availability values in a Season will be given 
the default unavailability factor. 

• Availability Reporting is optional for resources less than 10 MW. Resources that choose 
not to report, will be given the default unavailability factor. Once a resource chooses to 
report for the first time, they will be required to report every year thereafter. 

  

Examples for a 10 MW resource

Unforced

Availability

(MW)

Forced

Unavailability

(MW)

Unforced

Availability

(%)

Forced

Unavailability

(%)

The resource is 100% available and in-service discharging 10.0 0.0 100.0% 0.0%

The resource is 100% available and charging 10.0 0.0 100.0% 0.0%

The resource is 100% available and in reserve not discharging 10.0 0.0 100.0% 0.0%
A portion of the resource is unavailable due to a planned 

derating and the remainder is available
10.0 0.0 100.0% 0.0%

4 MW of the resource is unavailable due to an unplanned 

derating and 6 MW is available
6.0 4.0 60.0% 40.0%

4.5 MW of the resource is unavailable due to a planned 

derating and 5.5 MW is unavailable due to an unplanned 
4.5 5.5 45.0% 55.0%

The resource is unavailable due to a planned outage 10.0 0.0 100.0% 0.0%

The resource is unavailable due to a unplanned outage 0.0 10.0 0.0% 100.0%

23 minutes unplanned outage 6.2 3.8 62.0% 38.0%

2.4 MW unplanned derate for 47 minutes 8.1 1.9 81.0% 19.0%
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Appendix J – GVTC Testing Requirements 

J.1 Overview  
All Generation Resources, External Resources, Behind the Meter Generation (BTMG) and 
Demand Response Resources backed by BTMG that intend to qualify as a Planning Resource 
are required to perform a real power test or provide past operational data. This test, or past 
operational data, shall be used to determine a planning resource’s GVTC value. GVTC data is 
submitted through the MISO Market Portal into MISO PowerGADS. 

 

Each seasonal corrected net test capability is the gross output (MW) that a planning resource 
can sustain averaged over the test period, if there are no equipment, operating, or regulatory 
restrictions, less station service and process load served, corrected to MISO coincident 
seasonal peak conditions. 

GVTC Table J.1 – Examples of net corrected net test capability for different unit types. **Examples may not 
be representative of your situation.  If you have unit specific questions, please contact Resource Adequacy. 

 
If a Planning Resource fails to perform a real power test and report the test data to MISO’s 
PowerGADS byOctober 31 prior to the start of the planning year t, it will result in the Planning 
Resource not qualifying as a Planning Resource and will receive zero SAC MWs for the 
upcoming Planning Year. 
 
J.1.1 Test Period and Reporting Deadline 
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The real power test shall be performed between September 1 and August 31 prior to the 
upcoming planning year.  The test data shall be submitted no later than October 31. 

Example:  For the 2023-2024 planning year (June 1, 2023 through May 31, 2024), the test must 
be conducted between September 1, 2021 and August 31, 2022, and submitted no later than 
October 31, 2022 to qualify as a Planning Resource for the upcoming Planning Year. 

 

J.2  When to Perform and Submit a Generation Verification Test Capacity 

Generation Resources, External Resources, Demand Response Resources backed by behind 
the meter generation, or Behind the Meter Generation that qualified as Planning Resources for 
the current Planning Year shall submit their GVTC no later than October 31 to qualify as a 
Planning Resource for the upcoming Planning Year. A real power test shall be performed, or 
past operational data may be used, during the period between September 1 and August 31 prior 
to the upcoming Planning Year. In addition to performing and submitting GVTC data to qualify 
as a planning resource for the annual capacity auction, a planning resource must conduct a test 
and submit data when: 

o a modification that changes, increases, or decreases, the rated capacity of a unit is 
completed, 

o returning from a suspension, 
o returning to MISO after an absence including but not limited to, catastrophic events, 
o not qualifying as a Planning Resource under Module E-1 
o being qualified as a Planning Resource for the first time 
o or for a Planning Resources in an approved “Suspension” status.  
 

If a Planning Resource is unable to complete a real power test, the responsible MP must include 
the timing and cost requirements to complete a test when requesting a facility specific reference 
level. 
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J.3  Corrections to Establish GVTC 

The GVTC shall be corrected to the average conditions of the date and times of MISO’s four 
seasonal coincident Peaks, measured at or near the generator’s location, for the last 5 years. 
MISO publishes the date and time of the past 5 seasonal coincident Peaks. When local weather 
records are not available at the plant site, the values shall be determined from the best data 
available (i.e., local weather service, local airports, river authority, etc.). 
 
The corrections required to establish the GVTC of a unit include, as appropriate for each electric 
generating technology, dry air temperature, relative humidity, cooling water temperature, fuels, 
steam heating loads, reservoir level, nuclear fuel management programs and scheduled 
reservoir discharge. 
 
J.3.1 Process Load Reporting in MISO PowerGADS to Establish GVTC 
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The Generator Owner shall forecast the maximum process load (PL) expected to be present at 
the time of the upcoming MISO seasonal peaks. MISO publishes the date and time of past 
coincident seasonal peaks as a reference for predicting the PL that is forecasted to be present 
at the time of the upcoming MISO peaks. 

For calculating GVTC, the PL being forecasted and reported by the Generator Owner is 
allocated to the underlying generating unit of the Planning Resource and deducted from a unit’s 
gross MW unless provisions are in place to curtail the load in the event of a MISO Capacity 
Emergency, or for electric load, is included in an LSE forecast.   If such provisions for 
curtailment are in place or, for electric load, it is included in an LSE forecast, the PL is non-firm 
for the purpose of calculating GVTC. 

Process Load can be electric load or thermal load in the case of a Combined Heat and Power 
(CHP) facility.  Thermal PL is converted to units of MW by determining the reduction of power 
output caused by serving that load.  Thermal loads can be PL because steam that would have 
otherwise been used to drive turbines to produce electricity may have been diverted to support 
process load, thus reducing the electrical capacity of the overall plant relative to the MISO 
system.   

Thermal load that causes an increase in power output, as served from a back-pressure turbine 
for example, is not a PL for these purposes.  However, the GVTC test should be performed or 
corrected for conditions that are a conservative expectation of the amount of thermal load that 
would be present coincident with MISO peak load conditions. 

PL can be firm or non-firm.  The following criteria should be applied to determine whether the PL 
is firm or non-firm: 

• PL is firm if it continues to exist when one or more of the underlying generating units of 
the Planning Resource are derated or out of service.  Such firm PL would be served by 
one or more of the underlying generating units of the Planning Resources at the same 
location or from the MISO system. 

• PL is non-firm if it does not continue when the underlying generating unit of the Planning 
Resource is out of service.   

• To the extent that PL that continues to exist when the underlying generating unit of the 
Planning Resource is out of service is served by resources that are not Planning 
Resources, such as auxiliary boilers, that portion of the PL is non-firm. 

The amount of firm PL will be adjusted by multiplying by (1+PRM) and dividing by (1-
XEFORd).  The sum of the firm and non-firm PL will be reported in PowerGADS.   
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PL = (adjusted firm PL) + (non-firm PL) 

Adjusted firm PL = firm PL * (1 + PRM) / (1 - XEFORd) 

PL calculations are performed outside of PowerGADS and the MECT.  PL is only deducted from 
an underlying generating unit of the Planning Resource’s gross MWs one time.  PL is part of the 
GVTC calculation that is entered into PowerGADS.  MISO performs a PowerGADS integration 
that retrieves the GVTC value from the PowerGADS data base and populates the MECT.  A 
Planning Resource may be comprised of one or more underlying PowerGADS units. 

The UCAP PRM is from the most recent LOLE Study Report.  The XEFORd is the appropriate 
value for the 36-months ending on August 31 proceeding the planning year, which can be found 
in PowerGADS. 

 

J.4  Generation Verification Test Capacity During a Derate 

A Market Participant that performs a GVTC when a unit has a documented derate in MISO 
PowerGADS can request MISO to adjust its GVTC if the documented derate in MISO 
PowerGADS lasted a minimum of 90 consecutive days prior to the test date and generator 
availability data has been reported to MISO prior to any adjustments to the GVTC. The Market 
Participant shall contact MISO’s Resource Adequacy Department for a review of its request. 
 

J.4.1  Interconnection Service Limitations 

All Planning Resources GVTC are subject to Interconnection Service limitations to the bus to 
which the facility is currently or about to be connected to as verified by the Transmission Service 
Planning Department of MISO. 
 

J.5  GVTC Real Power Test Requirements by NERC Unit Type 

J.5.1  Fossil Steam (FS), Fluidized Bed Combustion (FB), and Nuclear (NU) 

The test shall be at least two (2) continuous hours and data shall be averaged over the test 
period. 



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 194 of 268 

OPS-12 Public 

The impact of the observed steam turbine exhaust pressure will be corrected to the past five 
years average rated daily maximum circulating water temperature measured at the unit location, 
at the date and time of MISO’s coincident peaks. 
 
J.5.2  Combined Cycle (CC) 
The determination of the GVTC of a combined-cycle unit will depend on the structure of the unit 
and its components. The steam turbine and combustion turbine(s) shall adhere to the guidelines 
in this manual. In the case of thermally dependent components the determination of the GVTC 
shall require the operation of both combustion and steam turbine components simultaneously. 
The output of the components can be netted to determine the combined-cycle unit GVTC.  
 
The test shall be at least two (2) continuous hours and data shall be averaged over the test 
period. 
 
For each Season, the impact of the observed steam turbine exhaust pressure will be corrected 
to the past five years average daily maximum circulating water temperature measured at the 
unit location on the day of MISO’s Coincident Peak.   
 
The impact of the observed ambient air temperature and relative humidity on combustion 
turbine performance will be corrected to the past five years average rated conditions 
experienced at the unit location measured at the date and time of MISO’s Coincident Peaks.  
Where inlet cooling is used to reduce inlet air temperature, the temperature at the discharge of 
the inlet coolers shall be the basis for ambient temperature adjustment. 
J.5.3 Miscellaneous (MS) 
The test shall be at least two (2) continuous hours and data shall be averaged over the test 
period. 
 
The test will be seasonally corrected per J.3 Corrections to Establish GVTC. 

J.5.4  Combustion Turbine (CT) 

The test shall be at least one (1) continuous hour and data shall be averaged over the test 
period. 

The impact of observed dry air temperature and relative humidity on combustion turbine 
performance will be corrected, for each Season, to the past five years average rated conditions 
experienced at the unit location measured at the date and time of MISO’s seasonal coincident 
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peaks. Where inlet cooling is used to reduce turbine inlet air temperature, the temperature at the 
discharge of the Inlet coolers shall be the basis for air temperature correction. 

J.5.5  Hydro (HD) and Pumped Storage (PS) 

The test shall be at least one (1) continuous hour and data shall be averaged over the test 
period. 
 
The GVTC established for hydroelectric plants shall recognize the head available considering 
environmental, operational, and regulatory restrictions and ambient conditions such as 
forecasted reservoir levels or water flow conditions. The test capability shall be corrected to 
historic median head conditions as specified below. 
 
The seasonal historic median head shall be determined as the median of all head 
measurements from the most recent five (5) years up to the most recent fifteen (15) years. If 15 
years of historic data is not available for this period when the 15-year time period is chosen, or 
is no longer relevant due to environmental, operational, regulatory or other restrictions, all 
available relevant data shall be used and accumulated until the 15-year requirement is met.  
The hours ending 1500, 1600, and 1700 EST apply to all days of the Summer (June, July, 
August), Fall (September, October, November), and Spring (March, April, May).  The hours 
ending 0900, 1000, 1900, and 2000 EST apply to all days of the Winter (December, January, 
February).  
 
Once the number of years and methodology is chosen and submitted as GVTC requirements, 
the same number of years must be submitted in future GVTC data collection. 
 
Each hydro unit shall be verified individually. 
 
The entire hydro plant shall be verified if the sum of individual unit capabilities is greater than 
the total plant capability. 
 
MISO PowerGADS does not accept seasonal corrections for Hydro and Pumped Storage 
resources.  If a Generation Operator (GO) elects to submit seasonal corrections they can use 
the Hydro and Pumped Storage GVTC Corrections template which can be found at 
https://www.misoenergy.org/planning/resource-
adequacy/#nt=/planningdoctype:RA%20Guides%20and%20References/raguidetype:GVTC.  If 
a GO elects to submit seasonal corrections, they must submit a test in MISO PowerGADS and 
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Appendix L – Transmission Losses Calculation 

The Transmission Provider will calculate the seasonal LBA Transmission loss percentages 
using the process described as follows: 

1. The Transmission Provider's State Estimator calculates transmission losses (MW) as 
part of the solution output process every five (5) minutes. 

2. The transmission losses (MW) are computed on all transmission lines and 
transformers by summing up real power at both ends for each transmission element 
(retaining the convention for flow direction) or as the difference in real power (without 
the sign convention for flow direction) for each State Estimator solution. 

3. The individual transmission losses (MW) for each element are summed to a total 
transmission value for each Local Balancing Authority (LBA) level. 

4. These LBA transmission loss values are then integrated across each hour to 
calculate an hourly transmission loss value (MW) for each LBA. 

5. The total transmission loss value (MW) for each LBA will be the hourly integrated 
transmission losses value (MW) for the hour of the Transmission Provider's system 
peak during each of the four previous Seasons.  

6. The LBA transmission loss percentages are calculated as the total LBA transmission 
losses divided by the total LBA load, at each seasonal MISO peak hour. 

 
The seasonal LBA transmission loss percentage calculated by the Transmission Provider will 
apply to the LSE's applicable seasonal LBA Coincident Peak Demand forecast to determine the 
LSE transmission losses for the calculation of the seasonal Initial PRMR. The LBA transmission 
loss percentage calculated by the Transmission Provider coincident with each LRZ’s seasonal 
Peak Demand forecast will determine the LSE transmission losses for the calculation of LRR. 
Both the MISO and Zonal Transmission Losses will be posted on the MISO public website by 
November 1 before the upcoming Planning Year. 
 
Initial PRMR met with Behind-the-Meter-Generation Resources that are interconnected to the 
Transmission System shall be treated like other Resources with respect to transmission losses. 
Initial PRMR met with Behind-the-Meter-Generation Resources that are not interconnected to 
the Transmission System shall be adjusted to account for serving load without incurring 
transmission losses by grossing up the MW quantity of such resources by (1.0 + the appropriate 
LBA transmission loss percentage). 
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APPENDIX M: PLANNING RESOURCE AUCTION FORMULATION WITH RELIABILITY-
BASED DEMAND CURVES  

Disclaimer 

This document is prepared for informational purposes only and is intended to help the user 
understand how the MISO Tariff provisions relating to Resource Adequacy Requirements and 
Reliability-Based Demand Curves are implemented in MISO’s Planning Resource Auction 
(PRA). MISO may revise or terminate this document at any time at its discretion without notice. 
However, every effort will be made by MISO to update this document and inform its users of 
changes as soon as practicable. Nevertheless, it is the user’s responsibility to ensure you are 
using the most recent version posted on the MISO website. In the event of a conflict between 
this document and the Tariff, the Tariff will control, and nothing in this document shall be 
interpreted to contradict, amend or supersede the Tariff. MISO owns the intellectual property of 
this document and content. 

Purpose of this document 

MISO’s Resource Adequacy construct provides LSEs in the MISO footprint an ability to procure 
planning resources through a PRA for each Season within the Planning Year (PY). A Linear 
Programming (LP) based optimization tool has been developed to clear the auction and 
calculate Auction Clearing Prices (ACP). This document provides a detailed mathematical 
representation of the constrained optimization formulation that is used for clearing the seasonal 
PRA and explains how the zonal Auction Clearing Prices are calculated for each Season within 
the PY.   
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1 Overview of Auction Clearing Processes 
MISO is introducing sloped demand curves in its Resource Adequacy construct through the 
implementation of Reliability-Based Demand Curve (RBDC) in the 2025 PRA. Specifically, 
MISO utilizes distinct sloped demand curves at both the systemwide and sub-regional levels: 
one systemwide RBDC and separate subregional RBDCs for the North/Central (N/C) and South 
subregions (also called planning areas). The systemwide RBDC addresses overall reliability 
needs across the entire system, while the subregional RBDCs capture additional reliability 
requirements specific to each subregion. As a result, for each season, MISO will utilize one 
systemwide RBDC and two sub-regional RBDCs in the PRA, totaling twelve RBDCs over the 
course of a Planning Year. 

A subregional RBDC acknowledges the specific reliability needs of each sub-region. It is crucial 
to provide a price signal that reflects this regional diversity to promote efficient capacity pricing, 
resource planning, and grid reliability across MISO. Since MISO's footprint is divided into two 
subregions, each subregion will have two obligations to meet for resource adequacy: one from 
its share of the systemwide RBDC and the other from its own subregional RBDC. The share of 
systemwide RBDC is the systemwide RBDC weighted by the coincident peak demand share 
(with transmission losses) of the subregion. To ensure resource adequacy, the higher of these 
two obligations should be prioritized; meeting the higher obligation will automatically satisfy the 
lower one. The method for PRA clearing and pricing is outlined below. 

Step 1 (RBDC identification): For each subregion, identify the RBDC curve between (i) share-
of-systemwide RBDC and (ii) subregional RBDC that produces higher MW obligation in the 
neighborhood of the intersection of supply and demand curves.  

Step 2 (Clearing and pricing): Use specific RBDCs identified in step 1 for each subregion and 
solve the clearing and pricing problem. 

This solution methodology is summarized in Error! Reference source not found.. 
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Set 𝐺𝑟  = {All resources in the LRZs within subregion 𝑟 ∈ 𝑅} 

Set 𝐻 = {All resources in external zones (including dual connected external zones)} 

Set 𝐻𝑒 = {All resources in external zone e} 

Set 𝐽𝑑𝑐 = {All demand segments in RBDC 𝑑𝑐 ∈ 𝐷𝐶} 

Set 𝐽𝑟 = {All demand segments in subregional RBDC for subregion 𝑟 ∈ 𝑅} 

Set 𝑀𝐶 = {All resources which are part of fixed resource adequacy plans (FRAPs), or self-
scheduled resources ($0 offer price), or resources covered by RBDC Opt Out} 

2.2 Parameters 
The following parameters are used to set up the constrained optimization problem for the PRA: 

𝐼𝑁𝐼𝑇𝐼𝐴𝐿𝑃𝑅𝑀𝑅𝑘 Initial Planning Reserve Margin Requirement (PRMR) for LRZ k. Initial 
PRMR refers to PRMR for achieving the seasonal systemwide LOLE 
target (1-day-in-10 for Summer and 1-day-in-100 for other seasons)  

CPDFk    Coincident Peak Demand Forecast (CPDF) for LRZ k 

𝐿𝐶𝑅𝑘    Local Clearing Requirement for LRZ k 

𝐶𝐼𝐿𝑘    Capacity Import Limit for LRZ k 

𝐶𝐸𝐿𝑘    Capacity Export Limit for LRZ k 

𝐶𝐸𝐿𝑒    Capacity Export Limit for external zone e 

𝑆𝑅𝐸𝐶𝑟    Subregional export constraint (SREC) for subregion 𝑟 ∈ 𝑅  

𝑆𝑅𝐼𝐶𝑟     Subregional import constraint (SRIC) for subregion 𝑟 ∈ 𝑅  

𝑂𝐹𝐹𝐸𝑅𝑃𝑅𝐼𝐶𝐸𝑖  The offer price for resource i3 

𝑂𝐹𝐹𝐸𝑅𝑀𝑊𝑖    Offered MW value for resource i 

𝑆𝐹𝑟,𝑒                            Shift Factor ∈ [0, 1] to subregion r for resources in external zone e4  
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𝐴𝐶𝑃𝑘                             Auction Clearing Price for Zone 𝑘 
𝐶𝑂𝑁𝐸𝑘   Annualized cost of new entry (CONE) for LRZ k 

𝐶𝑂𝑁𝐸𝑛   Average annualized CONE for LRZs in the North/Central subregion  

𝐶𝑂𝑁𝐸𝑠    Average annualized CONE for LRZs in the South subregion 

𝐶𝑂𝑁𝐸𝑆𝑌𝑆   Average annualized CONE for all LRZs in MISO 

𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑘  Annualized CONE for LRZ k divided by number of days in the season 

𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑒  For dual connected ERZ 𝑒: maximum annualized CONE of all LRZs 
divided by number of days in the season. For ERZ 𝑒 connected to a 
single subregion: maximum annualized CONE of all LRZs in that 
subregion divided by number of days in the season.   

𝐷𝐴𝐼𝐿𝑌𝐶𝑂𝑁𝐸𝑘 Annualized CONE for LRZ k divided by number of days in the planning 
year 

𝑅𝐵𝐷𝐶𝑃𝑅𝐼𝐶𝐸𝑗,𝑑𝑐  RBDC Price ($/UCAP MW-day) for demand curve segment 𝑗 ∈ 𝐽𝑑𝑐 for 
demand curve version 𝑑𝑐 ∈ 𝐷𝐶  

𝑅𝐵𝐷𝐶𝑆𝑇𝐸𝑃𝑗,𝑑𝑐 RBDC Step Size (UCAP MW) for demand curve segment 𝑗 ∈ 𝐽𝑑𝑐 for 
demand curve version 𝑑𝑐 ∈ 𝐷𝐶 

𝑢𝑟  Binary parameter for MISO subregion 𝑟 ∈ 𝑅 indicating the RBDC selected 
for step 2 of the solution methodology: 0 refers to share-of-systemwide 
RBDC, and 1 refers to the subregional RBDC   

𝛼𝑘
𝑆𝑌𝑆 CPDF share of LRZ k with respect to all the LRZs in the system given by 

the following equation: 

𝛼𝑘
𝑆𝑌𝑆 =

𝑑𝑒𝑓 𝐶𝑃𝐷𝐹𝑘

∑ 𝐶𝑃𝐷𝐹𝑘𝑘∈𝑍  
∈ [0,1] 

𝛼𝑟 CPDF share of region 𝑟 ∈ 𝑅, given by: 

𝛼𝑟 =
𝑑𝑒𝑓

∑ 𝛼𝑘

𝑘∈𝑍𝑟

∈ [0,1] 

𝛼𝑘
𝑟 CPDF share of LRZ k in subregion 𝑟 ∈ 𝑅 with respect to all the LRZs in 

that subregion, given by: 
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𝛼𝑘 
𝑟 =

𝑑𝑒𝑓 𝛼𝑘

𝛼𝑟
∈ [0,1] 

2.3 Decision Variables 
The optimization variables for the two linear programs are as follows (all variables are non-
negative): 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑌𝑆

 Cleared MW value of offer i to meet systemwide RBDC demand in step 1 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅 Cleared MW value of offer i to meet systemwide RBDC demand in step 1 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖 Cleared MW value of offer i to meet selected RBDC demand in step 2 
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆    Cleared MW value of systemwide RBDC segment j for subregion 𝑟 ∈ 𝑅 5 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅    Cleared MW value of subregional RBDC segment j for subregion 𝑟 ∈ 𝑅  

𝑆𝑘
𝑆𝑌𝑆  MW amount by which LRZ k is short of its local clearing requirement 

(LCR) or initial PRMR - CIL while meeting systemwide RBDC demand in 
step 1 

𝑆𝑘
𝑆𝑅  MW amount by which LRZ k is short of its local clearing requirement 

(LCR) or initial PRMR - CIL while meeting subregional RBDC demand in 
step 1 

𝑆𝑘  MW amount by which LRZ k is short of its local clearing requirement 
(LCR) or initial PRMR - CIL in step 2 

3 Step 1: RBDC identification  
The objective of the RBDC identification procedure is to determine which RBDC between share-
of-systemwide RBDC and subregional RBDC is producing a higher MW requirement for each 
subregion. The requirements are determined through a solution to a linear program.  

The identification of the RBDC producing a higher requirement is challenging, a priori. This 
difficulty is illustrated via the two plots on the first row of Error! Reference source not found. c
orresponding to the summer season in the MISO N/C region and MISO South region, 
respectively: on the left, the subregional RBDC will always result in a higher MW requirement as 
compared to the share-of-systemwide RBDC for any clearing price point. However, on the right, 
both RBDCs are intertwined and depending on supply and demand curve intersection either 
systemwide or subregional RBDC could result in a higher MW requirement. This systemwide 
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and the subregional RBDC interaction increases the complexity of the PRA clearing process. To 
address this, an LP based optimization approach is utilized for the determination of the correct 
RBDC (higher MW requirement) for each subregion in a given season; this selected RBDC is 
used for the optimization in step 2.  

  

  

  

  

Figure 2. Indicative seasonal RBDC curves for N/C and South subregions, also showing the load-share-

based projection of systemwide RBDC on to the sub-region. 

3.1 Step 1 Formulation 
The optimization problem for the RBDC identification step is posed as a linear program with the 
objective to minimize the cost of balancing capacity & demand for two scenarios: (i) demand is 
from share-of-systemwide RBDC in each subregion, and (ii) demand is from subregional RBDC 
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in each subregion. In this formulation, these two scenarios are enforced independently. 
Subregional power balancing constraints and zonal clearing constraints are also enforced 
independently for each scenario.  

After solving the LP, the demand cleared on the basis of share-of-systemwide RBDC is 
compared with the demand cleared on the basis of the subregional RBDC clearing for both N/C 
and south subregions: for each subregion, the type of RBDC (share-of-systemwide RBDC or 
subregional RBDC) which produces the higher MW requirement is identified and selected for 
use in step 2 of the clearing process. The optimization formulation for step 1 is presented in the 
following.     

3.1.1 Objective Function 
The linear minimization objective is as follows:  

Minimize 𝑓 ≝ 𝑆𝐶 − (𝑆𝐵 + 𝑅𝐵) +  𝛬,        (3.1.a) 

with 𝑆𝐶 referring to the supply cost which is the area under the offer curve, 𝑆𝐵 and 𝑅𝐵 referring 
to the reliability benefits from the systemwide and subregional RBDCs which are the areas 
under the systemwide RBDC and subregional RBDCs, respectively, and 𝛬 as the shortage 
penalty for zonal LCR shortage or initial PRMR shortage beyond the capacity import limit (CIL) 
of the zone.  These terms are expressed as follows:  

𝑆𝐶 ≝  ∑ 𝑂𝐹𝐹𝐸𝑅𝑃𝑅𝐼𝐶𝐸𝑖 × (𝑖∈𝐹 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑌𝑆 +  𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑆𝑅)    (3.1.b) 
𝑆𝐵 ≝  ∑ ∑ 𝛼𝑟 × 𝑅𝐵𝐷𝐶𝑃𝑅𝐼𝐶𝐸𝑗𝑟∈𝑅 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑌𝑆    (3.1.c) 

𝑅𝐵 ≝  ∑ ∑ 𝑅𝐵𝐷𝐶𝑃𝑅𝐼𝐶𝐸𝑗𝑗∈𝐽𝑟
×𝑟∈𝑅 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑅      (3.1.d) 

𝛬 ≝  ∑ 𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑘 × (𝑘∈𝑍 𝑆𝑘
𝑆𝑌𝑆 +  𝑆𝑘

𝑆𝑅)       (3.1.e)  

3.1.2 Constraints 
The optimization constraints are based on system, subregional, and zonal balancing 
requirements, in addition to bounds on resource and segment clearing. Note that all decision 
variables are restricted to be in the domain of non-negative real values.  

3.1.2.1 Resource Offer Bounds  
Resource clearing should not exceed the MWs offered by the resources 
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑆𝑌𝑆 ≤  𝑂𝐹𝐹𝐸𝑅𝑀𝑊𝑖,         ∀𝑖 ∈ 𝐹        (3.2.a) 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅  ≤  𝑂𝐹𝐹𝐸𝑅𝑀𝑊𝑖,         ∀𝑖 ∈ 𝐹        (3.2.b) 
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3.1.2.2 RBDC segment bounds 
Price sensitive demand, characterized by different RBDCs, has limits based on the segments of 
the RBDC; MWs cleared in RBDC segments should not exceed the RBDC segment limits: 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑌𝑆 ≤  𝑅𝐵𝐷𝐶𝑆𝑇𝐸𝑃𝑗,          ∀𝑗 ∈ 𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶  ,         ∀𝑟 ∈ 𝑅    (3.3.a) 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅  ≤  𝑅𝐵𝐷𝐶𝑆𝑇𝐸𝑃𝑗,           ∀𝑗 ∈ 𝐽𝑟 ,                        ∀𝑟 ∈ 𝑅    (3.3.b) 

3.1.2.3 Power balance constraints 
Systemwide supply-demand balance constraints. To properly value the reliability given the 
clearing outcome, the supply-demand balance equations enforce the condition that cleared supply 
is greater than or equal to cleared demand. 
In step 1, the supply-demand balance must hold for both the system and subregional RBDC 
curves: the cleared quantity of demand from each RBDC curve must be met by corresponding 
supply-side variables. 
 ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑆𝑌𝑆
𝑖∈𝐹 ≥  ∑ ∑ 𝛼𝑟𝑟∈𝑅 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑌𝑆    (3.4.a) 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐹    ≥  ∑ ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅

𝑗∈𝐽𝑟𝑟∈𝑅      (3.4.b) 

Subregional supply-demand balance constraints. These constraints ensure that the 
difference between the cleared supply available within a subregion and the cleared demand 
associated with the subregion is within the subregional import and export limits (SRIC and 
SREC, respectively).  In step 1, the constraints are imposed for clearing associated with both 
systemwide and subregional RBDCs as follows, respectively: 

−𝑆𝑅𝐼𝐶𝑟 ≤ ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑌𝑆

𝑖∈𝐺𝑟
+  ∑ 𝑆𝐹𝑟,𝑒 ×  ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑘

𝑆𝑌𝑆
𝑘∈𝐻𝑒𝑒∈𝐸 −

∑ 𝛼𝑟 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆 ≤ 𝑆𝑅𝐸𝐶𝑟,                     ∀𝑟 ∈ 𝑅  (3.5.a)  

−𝑆𝑅𝐼𝐶𝑟 ≤ ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐺𝑟
+  ∑ 𝑆𝐹𝑟,𝑒 × ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑘

𝑆𝑅
𝑘∈𝐻𝑒𝑒∈𝐸 −

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅

𝑗∈𝐽𝑟
    ≤ 𝑆𝑅𝐸𝐶𝑟,                                           ∀𝑟 ∈ 𝑅  (3.5.b) 

3.1.2.4 Zonal Clearing Constraints 
Local Clearing Requirement (LCR) and Capacity Import Limit (CIL) constraints ensure that 
the quantity of cleared supply in the zone must exceed the minimum of the LCR and the share of 
Initial PRMR that cannot be met by imports. If the quantity of cleared supply falls short of either 
of these limits, the shortfall variable is penalized at the zone’s seasonal CONE value in the 
objective function (3.1.a). In Step 1, the LCR and CIL are enforced for both the systemwide and 
subregional RBDC clearing outcomes. The LCR constraints are as follows: 
∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑆𝑌𝑆
𝑖∈𝐺𝑘

+ 𝑆𝑘
𝑆𝑌𝑆  ≥  𝐿𝐶𝑅𝑘,      ∀𝑘 ∈ 𝑍      (3.6.a)  
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∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐺𝑘
+ 𝑆𝑘

𝑆𝑅     ≥  𝐿𝐶𝑅𝑘 ,      ∀𝑘 ∈ 𝑍      (3.6.b)    

The quantity of imports in the zone to meet initial PRMR requirements must be below CIL. Only 
the tighter of the LCR and CIL constraints will bind, so we can use the same shortage variables 
for both LCR and CIL constraints. The CIL constraints are as follows: 
𝐼𝑁𝐼𝑇𝐼𝐴𝐿𝑃𝑅𝑀𝑅𝑘 − ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑆𝑌𝑆
𝑖∈𝐺𝑘

− 𝑆𝑘
𝑆𝑌𝑆  ≤  𝐶𝐼𝐿𝑘 ,         ∀𝑘 ∈ 𝑍    (3.7.a)  

𝐼𝑁𝐼𝑇𝐼𝐴𝐿𝑃𝑅𝑀𝑅𝑘 − ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐺𝑘
− 𝑆𝑘

𝑆𝑅     ≤  𝐶𝐼𝐿𝑘,         ∀𝑘 ∈ 𝑍    (3.7.b)  

Capacity Export Limit (CEL) constraints ensure that the quantity of exports for the zone does 
not exceed the available transfer capabilities (CEL). The exports are the difference between the 
cleared supply in the LRZ and the load obligations of the LRZ. The load requirement for an LRZ 
is calculated based on the CPDF share of the LRZ with respect to the cleared demand in the 
subregion. Consequently, the LRZ obligations based on systemwide RBDC clearing and 
subregional RBDC clearing are given by, respectively, 

𝐿𝑅𝑍𝑅𝑒𝑞𝑘
𝑆𝑌𝑆 =   ∑ 𝛼𝑘

𝑆𝑌𝑆 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆,      ∀𝑘 ∈ 𝑍𝑟 , ∀ 𝑟 ∈ 𝑅  (3.8.a) 

𝐿𝑅𝑍𝑅𝑒𝑞𝑘
𝑆𝑅  =   ∑ 𝛼𝑘

𝑟 ×𝑗∈𝐽𝑟
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑅 ,                          ∀𝑘 ∈ 𝑍𝑟 , ∀ 𝑟 ∈ 𝑅  (3.8.b) 

The CEL constraints for each LRZ corresponding to the systemwide RBDC and the subregional 
RBDCs are given by, respectively, 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑌𝑆

𝑖∈𝐺𝑘
− 𝐿𝑅𝑍𝑅𝑒𝑞𝑘

𝑆𝑌𝑆  ≤  𝐶𝐸𝐿𝑘 ,       ∀𝑘 ∈ 𝑍      (3.9.a)  

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐺𝑘
− 𝐿𝑅𝑍𝑅𝑒𝑞𝑘

𝑆𝑅     ≤  𝐶𝐸𝐿𝑘 ,       ∀𝑘 ∈ 𝑍    (3.9.b)  

Since ERZs have no load obligations, their CEL constraints for systemwide RBDC and 
subregional RBDCs are given by, respectively, 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑌𝑆

𝑖∈𝐻𝑒
 ≤  𝐶𝐸𝐿𝑒 ,       ∀𝑒 ∈ 𝐸                    (3.9.c)  

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖
𝑆𝑅

𝑖∈𝐻𝑒
  ≤  𝐶𝐸𝐿𝑒 ,        ∀𝑒 ∈ 𝐸                  (3.9.d)  

4 Step 2: Clearing and Pricing 
Following step 1: RBDC identification, the effective RBDCs for each subregion are established. 
In step 2, these identified RBDCs are used to determine resource and RBDC MW clearing along 
with the Auction Clearing Prices (ACPs). This clearing and pricing optimization problem is an LP 
problem.  
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In the social welfare optimization problem in step 2, for each subregion, we select the RBDC 
(between share-of-systemwide RBDC and subregional RBDC) that resulted in a higher 
requirement in that subregion. This selection is done via parameter 𝑢𝑟: for a given subregion 𝑟 ∈

𝑅, the parameter 𝑢𝑟 is a binary parameter which is determined based on the clearing results of 
step 1. Parameter 𝑢𝑟 is set to 0 if share-of-systemwide RBDC resulted in a higher clearing in 
step 1 (i.e., share-of-systemwide RBDC is selected for step 2), while it is set to 1 if the 
subregional RBDC resulted in a higher clearing in step 1 (i.e., subregional RBDC selected for 
step 2). The parameter selection for each subregion is given by the following equation: 

𝑢𝑟 =  1 ({∑ 𝐿𝑅𝑍𝑅𝑒𝑞𝑘
𝑆𝑌𝑆 ≤  ∑ 𝐿𝑅𝑍𝑅𝑒𝑞𝑘

𝑆𝑅
𝑘∈𝑍𝑟𝑘∈𝑍𝑟

}),               ∀𝑟 ∈ 𝑅,     (4.1) 

where 1 is the indicator function6, and the LRZ clearing requirements are from step 1 as defined 
in (3.8).  

4.1 Step 2: Formulation 
Since we are selecting the RBDCs using the parameter 𝑢𝑟, step 2 does not require separate 
supply variables or constraint equations to distinguish between systemwide RBDC and 
subregional RBDCs. The details of the LP formulation for the clearing-and-pricing step 2 are as 
follows. 

4.1.1  Objective Function 
The linear minimization objective is given by the following equations, with the same terminology 
as defined in Section 3:  

Minimize 𝑓 ≝ 𝑆𝐶 − (𝑆𝐵 + 𝑅𝐵) +  𝛬,        (4.2.a) 

 𝑆𝐶 ≝  ∑ 𝑂𝐹𝐹𝐸𝑅𝑃𝑅𝐼𝐶𝐸𝑖 × 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐹        (4.2.b)  

𝑆𝐵 ≝  ∑ ∑ (1 − 𝑢𝑟) × 𝛼𝑟 × 𝑅𝐵𝐷𝐶𝑃𝑅𝐼𝐶𝐸𝑗𝑟∈𝑅 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆   (4.2.c) 

𝑅𝐵 ≝  ∑ ∑ 𝑢𝑟 × 𝑅𝐵𝐷𝐶𝑃𝑅𝐼𝐶𝐸𝑗𝑗∈𝐽𝑟
×𝑟∈𝑅 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑅     (4.2.d) 

   𝛬 ≝  ∑ 𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑘 × 𝑆𝑘𝑘∈𝑍         (4.2.e)  
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4.1.2 Constraints 
In step 2, the power balancing constraints and the segment bounds are imposed for the 
selected RBDC using the parameter 𝑢𝑟. This subsection provides expression for the constraints 
in the LP.  

4.1.2.1 Resource Offer Bounds  
Resource clearing should not exceed the MWs offered by the resources 
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖 ≤  𝑂𝐹𝐹𝐸𝑅𝑀𝑊𝑖,         ∀𝑖 ∈ 𝐹            (4.3) 

4.1.2.2 RBDC segment bounds 
MWs cleared in RBDC segments should not exceed the RBDC segment limits: 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑌𝑆 ≤  (1 − 𝑢𝑟) × 𝑅𝐵𝐷𝐶𝑆𝑇𝐸𝑃𝑗, ∀𝑗 ∈ 𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶  ,          ∀𝑟 ∈ 𝑅   (4.4.a) 

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅  ≤  𝑢𝑟 × 𝑅𝐵𝐷𝐶𝑆𝑇𝐸𝑃𝑗,              ∀𝑗 ∈ 𝐽𝑟 ,                          ∀𝑟 ∈ 𝑅   (4.4.b) 

The multiplication involving the parameter 𝑢𝑟 in the above equation ensures that the segment-
wise clearing variables are allowed to take non-zero values only for the selected RBDC; the 
segment-wise clearing variables will be zero for the non-selected RBDC.  

4.1.2.3 Power balance constraints 
The system power balance constraint is represented below: the cleared systemwide supply 
should exceed the total system cleared demand from the selected RBDCs. 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖

𝑖∈𝐹

≥  ∑ ∑ 𝑢𝑟 × 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅

𝑗∈𝐽𝑟𝑟∈𝑅

 

                                        + ∑ ∑ (1 − 𝑢𝑟) × 𝛼𝑟 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆
𝑟∈𝑅    (4.5) 

The subregional power balancing constraints ensure that the difference between the 
selected RBDC cleared demand and subregion cleared supply, including external resources 
clearing for the subregion, respects the subregional import and export constraints, as follows: 

−𝑆𝑅𝐼𝐶𝑟 ≤ ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐺𝑟
+ ∑ 𝑆𝐹𝑟,𝑒 × ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑘𝑘∈𝐻𝑒𝑒∈𝐸 − ∑ 𝑢𝑟 × 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑅
𝑗∈𝐽𝑟

 −

∑ (1 − 𝑢𝑟) × 𝛼𝑟 ×𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶
𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟

𝑆𝑌𝑆 ≤ 𝑆𝑅𝐸𝐶𝑟,               ∀𝑟 ∈ 𝑅     (4.6) 

4.1.2.4 Zonal Clearing Constraints 
The LCR and CIL are requirements that need to be met with local resources or penalized in 
cases of shortage. These constraints are represented as follows, respectively, 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐺𝑘
+ 𝑆𝑘  ≥  𝐿𝐶𝑅𝑘,   ∀𝑘 ∈ 𝑍           (4.7) 
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𝐼𝑁𝐼𝑇𝐼𝐴𝐿𝑃𝑅𝑀𝑅𝑘 − ∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐺𝑘
− 𝑆𝑘 ≤  𝐶𝐼𝐿𝑘,         ∀𝑘 ∈ 𝑍        (4.8)   

The CEL constraints are imposed with respect to the load obligation for each LRZ. The load 
obligation for LRZs is expressed as the zonal CPDF share of the cleared demand from the 
selected RBDC. This is given by, 

𝐿𝑅𝑍𝑅𝑒𝑞𝑘 = ∑ (1 − 𝑢𝑟) × 𝛼𝑘
𝑆𝑌𝑆 ×

𝑗∈𝐽𝑆𝑌𝑆−𝑅𝐵𝐷𝐶

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑌𝑆  

+ ∑ 𝑢𝑟 × 𝛼𝑘
𝑟 ×𝑗∈𝐽𝑟

𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝐷𝑒𝑚𝑎𝑛𝑑𝑗,𝑟
𝑆𝑅 ,   ∀𝑘 ∈ 𝑍𝑟, ∀ 𝑟 ∈ 𝑅 (4.9) 

The difference between the zonal cleared supply and the LRZ load requirement should be 
below CEL: 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐺𝑘
− 𝐿𝑅𝑍𝑅𝑒𝑞𝑘  ≤  𝐶𝐸𝐿𝑘 ,     ∀𝑘 ∈ 𝑍             (4.10.a) 

Since ERZs do not have load obligations, their CEL constraints are given by: 

∑ 𝑐𝑙𝑒𝑎𝑟𝑒𝑑𝑀𝑊𝑖𝑖∈𝐻𝑒
 ≤  𝐶𝐸𝐿𝑒 ,     ∀𝑒 ∈ 𝐸       (4.10.b) 

4.2 Verification of selected RBDC for Step 2 
For a given subregion, if both the share-of-systemwide RBDC and the subregional RBDC are 
intertwined near the intersection of the supply and demand curves, then the RBDC producing 
higher requirement may be inconsistent between step 1 and step 2. Therefore, additional 
verification is performed to ensure that the curve selected for step 2 results in an appropriate 
requirement. This verification process is described below. 

Verification step 1: Determine the subregional clearing price for subregion 𝑟 ∈ 𝑅 as the sum of 
the shadow prices corresponding to the system and subregional power balancing constraints, 
i.e., the sum of the shadow prices (which are the dual variables) for the constraints (4.5) and 
(4.6).   

Verification step 2: For the subregional clearing price calculated in verification step 1, determine 
the associated UCAP MW for the share-of-systemwide RBDC and the subregional RBDC for 
each subregion r. Note the RBDC that results in the higher requirement.  

Verification step 3: For a given subregion, if the RBDC with the higher UCAP MW as determined 
in verification step 2 matches with the RBDC selected via the binary parameter 𝑢𝑟 (0 implies 
selection of share-of-systemwide RBDC and 1 implies selection of subregional RBDC), then the 
PRA clearing solution is valid and we can proceed with the computation of clearing prices and 
obligations for the market participants. 
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If the verification fails for a given subregion, then this failure implies that the RBDC with the 
higher UCAP MW as determined in verification step 2 is different from the type of RBDC (share 
of systemwide or subregional) selected via the parameter 𝑢𝑟; hence, the PRA clearing solution 
is not valid. In such a case, the value of the parameter 𝑢𝑟 for the subregion is switched to its 
complement (0 to 1, or 1 to 0), and step 2 of the PRA clearing process is solved again with this 
updated parameter.  

4.3 Auction clearing Price calculations 
Following the PRA clearing solution obtained in the step 2 optimization problem, the clearing 
prices are calculated for every LRZ and ERZ. This section describes the methodology for 
computing the auction clearing price (ACP).  

4.3.1 ACP determination   
The initial auction clearing price is calculated using the shadow prices (SP) of the system, 
subregional, and zonal power balancing constraints, which are defined below. All prices in this 
document are in units of $/MW-day. 

𝑠𝑦𝑠𝑡𝑒𝑚𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑆𝑃 — Non-negative shadow price corresponding to the systemwide supply 
demand balancing constraint (4.5). This SP applies to all LRZs and ERZs. 

𝑆𝑅𝐼𝐶𝑆𝑃𝑟  — Non-negative shadow price corresponding to the subregional import constraint: 
left-hand side inequality of (4.6). A positive shadow price implies that the imports for 
subregion r are equal to the SRIC limit. The shadow price applies to all local zones in the 
respective subregion r. For external zones, the shadow price is assigned proportionally 
based on the respective subregional shift factors. 

𝑆𝑅𝐸𝐶𝑆𝑃𝑟  — Non-positive shadow price corresponding to the subregional export constraint: 
right-hand side inequality of (4.6); a negative value implies that the exports for subregion r 
are equal to the SREC limit.  The shadow price applies to all local zones in the respective 
subregion r. For external zones, the shadow price is assigned proportionally based on the 
respective subregional shift factors. 

𝐿𝐶𝑅𝑆𝑃𝑘 — Non-negative SP for the LCR constraint (4.7) for LRZ 𝑘 ∈ 𝑍. This only applies to 
LRZs. A positive SP for the LRZ implies that the total cleared generation in LRZ k is either 
exactly equal to the LCR for k, or that the total generation offered in LRZ k is short of the 
LCR for k (in which case, seasonal CONE pricing is used as a shortage penalty).  

𝐶𝐼𝐿𝑆𝑃𝑘 — Non-negative SP for the CIL constraint (4.8) for LRZ 𝑘 ∈ 𝑍. This only applies to 
LRZs. A positive SP implies that the difference between the initial PRMR and the total 
cleared generation in the LRZ is either exactly equal to CIL or is more than CIL in case of a 
shortage.  
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𝐶𝐸𝐿𝑆𝑃𝑘 — Non-positive SP for the CEL constraint (4.10) for zone 𝑘 ∈ 𝑍 ⋃ 𝐸. This applies to 
both LRZs and ERZs. 

The ex-ante ACP for an LRZ 𝑘 ∈ 𝑍𝑟 in subregion 𝑟 ∈ 𝑅, prior to the calculation of LCR price 
adder is the minimum of (i) seasonal CONE of the LRZ and (ii) the sum of shadow prices 
corresponding to the LRZ (for zones without multi-season shortage, the ex-ante ACP will also 
be the ex-post ACP for the LRZ): 

𝐴𝐶𝑃𝑘
𝐸𝐴 =  𝑚𝑖𝑛 {𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑘 , 𝑠𝑦𝑠𝑡𝑒𝑚𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑆𝑃 + 𝑆𝑅𝐼𝐶𝑆𝑃𝑟 + 𝑆𝑅𝐸𝐶𝑆𝑃𝑟 + 𝐿𝐶𝑅𝑆𝑃𝑘 +

𝐶𝐼𝐿𝑆𝑃𝑘 + 𝐶𝐸𝐿𝑆𝑃𝑘}          (4.11.a) 
 
The ACP for an ERZ 𝑒 ∈ 𝐸 is the minimum of (i) the maximum seasonal CONE of all the 
LRZs in the subregion to which the ERZ is connected (for dual connected ERZs, this is the 
maximum seasonal CONE of all LRZs in the entire transmission area; and (ii) the sum of the 
shadow prices corresponding to the ERZ: 

𝐴𝐶𝑃𝑒 =  𝑚𝑖𝑛 {𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑒 , 𝑠𝑦𝑠𝑡𝑒𝑚𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑆𝑃 +  𝐶𝐸𝐿𝑆𝑃𝑒 + ∑ 𝑆𝐹𝑟,𝑒𝑟 × ( 𝑆𝑅𝐼𝐶𝑆𝑃𝑟 +

𝑆𝑅𝐸𝐶𝑆𝑃𝑟)}  (4.11.b) 
 

4.3.2 ACP under multi season LRZ shortages, or near-shortages, on local 
clearing requirement   

When an LRZ has more than one season in any combination of ZRC shortage conditions and/or 
ZRC near-shortage conditions, the final Auction Clearing Price (ACP) for the LRZ will be 
determined as follows.  
Let 𝑍̃ the set of all LRZs with multi-season LCR or CIL shortage or near-shortage conditions. 
Let 𝑁𝑘

𝑆 denote the total number of shortage or near-shortage days for the LRZ 𝑘 ∈ 𝑍̃  across 
the entire planning year. Then, the LCR price adder for LRZ 𝑘 is given by, 
𝐿𝐶𝑅𝑃𝑅𝐼𝐶𝐸𝐴𝐷𝐷𝐸𝑅𝑘 =  𝐶𝑂𝑁𝐸𝑘 𝑁𝑘

𝑆⁄   (4.12) 
 
The ex-post ACP for an LRZ 𝑘 with multi-season shortage or near-shortage is, 
𝐴𝐶𝑃𝑘

𝐸𝑃 = 𝑚𝑖𝑛{ 𝑆𝐸𝐴𝑆𝑂𝑁𝐴𝐿𝐶𝑂𝑁𝐸𝑘 , 𝑠𝑦𝑠𝑡𝑒𝑚𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑆𝑃 + 𝑆𝑅𝐼𝐶𝑆𝑃𝑟 + 𝑆𝑅𝐸𝐶𝑆𝑃𝑟 +

                                                  𝐿𝐶𝑅𝑃𝑅𝐼𝐶𝐸𝐴𝐷𝐷𝐸𝑅𝑘},            ∀𝑘 ∈ 𝑍̃ (4.13) 

5 Final Auction Clearing Quantities for LRZs 
The Final PRMR of an LSE is determined based on RBDC clearing in the corresponding 
subregion and the LSE’s participation option (such as RBDC Opt Out, market participation, etc.) 
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in the PRA. The detailed procedure to determine Final PRMR is presented in Section 5.6 of this 
Business Practice Manual. 

6 Examples 

6.1 Small System Examples 
Assume a system as shown in Error! Reference source not found. below. It consists of two L
RZs and two subregions. There is a limited transfer capability between the subregions, and it is 
reflected in the subregional power balance constraint limit (SRPBC): the SRPBC limit in the 
following examples is a simplified representation of the SRIC/SREC constraints included in the 
preceding mathematical formulation. 

 

Figure 3. System setup for clearing examples: Two LRZ system with two subregions 

Case 1: Regional RBDCs in both subregions are resulting in higher requirements than the 
share-of-systemwide RBDC, and there are no binding subregional import/export constraints. 
The offer and RBDC information along with the optimal clearing are shown in the following 
figure. 
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Case 2: Regional RBDCs in both subregions are resulting in higher requirements than the 
share-of-systemwide RBDC, and the subregional import/export constraints are binding. The 
offer and RBDC information along with the optimal clearing are shown in the following figure. 
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Case 3: In one subregion, share-of-systemwide RBDC is resulting in a higher requirement than 
subregional RBDC, while in the other subregion, the subregional RBDC results in a higher 
requirement as compared to the share-of-systemwide RBDC. SRIC/SREC are not binding. The 
offer and RBDC information along with the optimal clearing are shown in the following figure. 

 

Case 4: In one subregion, share-of-systemwide RBDC is resulting in a higher requirement than 
subregional RBDC, while in the other subregion, the subregional RBDC results in a higher 
requirement as compared to the share-of-systemwide RBDC. SRIC/SREC are binding. The 
offer and RBDC information along with the optimal clearing are shown in the following figure. 
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Case 5: Systemwide RBDC results in a higher requirement in both subregions, and no 
SRIC/SREC binding. Offer, RBDC, and clearing details are in the following figure. 
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Case 6: Systemwide RBDC results in a higher requirement in both subregions, and SRIC/SREC 
are binding. Offer, RBDC, and clearing details are in the following figure. 

 

 

6.2 PRA Clearing Examples using Indicative RBDCs 
This section provides an illustrative graphical representation of the auction clearing with RBDCs: 
the plots representing the PRA clearing outcomes with indicative RBDCs for PY 24-25 Summer 
Season are presented in Error! Reference source not found.. The indicative RBDCs are d
eveloped based on PY 24-25 loss-of-load study and the associated models. Resource offers 
submitted for the PY 24-25 Summer Season are used for the supply curves. The parameters for 
the zonal CIL, CEL, and LCR constraints are the same as those used in the PY 2024/25 PRA. 
The solution to the linear programming-based formulation results in an Auction Clearing Price of 
about $140/MW-day with no subregional or zonal price separation. The systemwide RBDC is 
setting up the requirement in both subregions with a total cleared demand of 140.1GW, because 
the share-of-systemwide RBDCs are to the right of the subregional RBDCs in both subregions. 

The SREC limit from the south subregion to the north/central subregion is 1,900 MW; the 
capacity exports from the south subregion to the north/central subregion are 1,581 MW as 
reflected in Error! Reference source not found.. The RBDCs shown in the dashed lines for t
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he exporting subregion (south) have been shifted to the right by the export quantity, while 
those for the importing subregion (N/C) have been shifted to the left by the same quantity. 
The original RBDCs are in solid lines.  

The horizontal line represents the ACP, which is set at the intersection of the supply curve and 
import/export-shifted RBDC for each subregion (red dot in the figure). The Final PRMR for an 
importing subregion (N/C) is to the right of the intersection of the supply curve and the import-
shifted RBDC by the import quantity (1,581 MW in the figures below). Similarly, for the exporting 
subregion (south), the final PRMR is to the left of the intersection of the supply curve and the 
export-shifted RBDC by the export quantity of 1,581 MW. The Final PRMR is shown by the 
dotted dark-gray vertical line passing through the intersection of the horizontal ACP line and the 
requirement-setting RBDC (share-of-systemwide RBDC for Summer 2024 in both subregions—
plots in orange solid lines). 

  

Figure 4. PRA clearing with indicative RBDCs representing PY24-25 Summer season with actual offers 

submitted for PY24-25 Summer season.     

For completeness, the zoomed-in version of PRA clearing presented in Error! Reference 
source not found. is shown below in Error! Reference source not found..   
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Figure 5. Zoomed in version of illustrative PY 24-25 Summer season PRA clearing⬚⬚
⬚ 
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Z4 $5.00 9,794.6 8,462.1 Zone A 

Z5 $5.00 8,456.3 7,952.8 Zone A 

Z6 $5.00 18,720.6 17,054.6 Zone A 

Z7 $257.53 21,945.3 21,727.5 Zone B 

Z8 $4.75 7,986.9 10,183.1 Zone D 

Z9 $6.88 21,604.4  20,786.4  Zone C 

Z10 $4.75 5,030.6 5,244.2 Zone D 

E20 $4.90 0.0 347.2 Zone E 

E22 $5.00 0.0 633.8 Zone A 

E23 $5.00 0.0 30.1 Zone A 

E24 $5.00 0.0 148.4 Zone A 

E26 $4.92 0.0 24.0 Zone F 

E27 $4.89 0.0 168.3 Zone G 

E28 $4.90 0.0 226.5 Zone E 
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DBZ  
ZDB Credit 

($/day) RZ 
Adjusted 

Final PRMR 

ZDB Rate 
($/MW-

day) ACP Net ACP 

A $458.39 

1 18,284.3 

$0.01 $5.00 $4.99 

2 13,728.2 
3 10,129.1 
4 9,794.6 
5 8,456.3 
6 18,720.6 

    Total DBZ A 79,113.1       
B $55,047.69 7 21,945.3 $2.51 $257.53 $255.02 
C $1,713.05 9 21,604.4 $0.08 $6.88 $6.80 
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Appendix Q – Fleet XEFORd Calculation 

This appendix walks through the process for calculating fleet XEFORd. This process is used for 
External Resources that participate in the PRA as one MECT resource which represents the 
aggregate of a fleet of units. In order to qualify, resource owners must submit help tickets to 
help.misoenergy.org to let MISO know which resources to be included in your fleet by 
November 15, otherwise the resource will not be able to participate in the PRA. For example, an 
external area might have 100 units in its fleet with a total capacity of 10,000 MW of which it 
plans to commit 1,000 MW on an installed capacity basis to MISO. MISO will then calculate a 
seasonal SAC based on a seasonal weighted average forced outage rate of all units in the fleet. 
Intermittent and class average units are excluded from the fleet XEFORd calculation.  This 
appendix will walk through a weighted average example calculation for a set of fleet units. 

 

 
Formulas 
• Unit Weighted Average XEFORd = (Unit GVTC (MW)) / (Total GVTC (MW)  ) * (Unit XEFORd) 

(for Carmel 1 weighted XEFORd is 100.0/335.0*15.0% = 4.5%) 

• Fleet Total GVTC (MW) = Sum of GVTC (MW) for all units 

(100.0 + 120.0 + 65.0 + 50.0 + 20.0 + 25.0 + 5.0 +3.0 = 388.0) 

• Fleet GVTC w/ XEFORd = Sum of GVTC for all units with an XEFORd value 

(100.0 + 120.0 + 65.0 + 50.0 = 335.0) 
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• Fleet Weighted XEFORd = Sum of Weighted XEFORd for all units 

(4.5% + 3.6% + 1.5% + 0.7% = 10.3%) 
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Appendix R – Annual CONE Calculation 

MISO calculates gross Cost of New Entry (CONE) values for each LRZ for each Planning Year. 
This CONE value will be used for all Seasons within the entire Planning Year. MISO calculates 
CONE for each LRZ based upon the costs associated with an advanced combustion turbine 
generator (CT). MISO uses the following approach:  
 

1. MISO begins with an estimate of a CONE value not specific to an LRZ, 
2. MISO uses “the law of one price” where applicable (e.g., turbines that are sold 

competitively), 
3. MISO develops zonal differences to reflect different locational costs (e.g., labor, 

technical enhancements and others) using the most recent United States Energy 
Information Administration (EIA) document, and  

4. MISO uses the Net Present Value (NPV) algorithm to calculate CONE values for 
each LRZ. 

 
MISO allows factors such as the weighted average cost of capital, escalation rates, and other 
factors where global competition drives prices to have no locational differences to be constant. 
 
In order to determine the appropriate CONE value for each LRZ, MISO relies upon the most 
recent EIA report on “Capital Cost and Performance Characteristic Estimates for Utility Scale 
Electric Power Generating Technologies (EIA Report)”. The EIA Report contains detailed 
specifications for a hypothetical advanced CT, including information regarding the differences in 
project costs for an advanced CT with a nominal capacity of 237 MW, based upon the state 
where the facility is constructed.  The report is available at: 
https://www.eia.gov/analysis/studies/powerplants/capitalcost/. 
 
MISO uses an NPV analysis to determine an appropriate CONE value for hypothetical 
advanced CTs located in each LRZ. In accordance with Section 69A.8.a of Module E-1, MISO 
considers many factors in its calculation of the CONE value, including the following: (1) physical 
factors (such as, the type of Generation Resource that could reasonably be constructed to 
provide Planning Resources, costs associated with locating the Generation Resource within the 
Transmission Provider Region, the estimated costs of fuel for the Generation Resource); (2) 
financial factors (such as, the hypothetical debt/equity ratio for the Generation Resource, the 
cost of capital, a reasonable return on equity, applicable taxes, interest, insurance); and (3) 
other costs (such as, costs related to permitting, environmental compliance, operating and 
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maintenance expenses). MISO does not consider the anticipated net revenue from the sale of 
capacity, Energy or Ancillary Services. 
 
CONE values for each Planning Year are based, in part, upon data supplied by the EIA, which 
are adjusted using the implicit price deflator from the Bureau of Economic analysis in order to 
convert EIA cost data into present value dollars. In order to produce the annualized CONE value 
for each LRZ from these cost numbers, for the 2023/2024 Planning Resource Auction MISO 
assumed: (i) a 55/45 debt to equity ratio; (ii) a 20-year project life and loan term; (iii) a 5.16 
percent debt interest rate; (iv) a 2.2 percent Operation and Maintenance escalation factor; (v) a 
2.2 percent GDP deflator; (vi) a 25-31 percent combined effective federal and state tax rate; (vii) 
property tax and insurance costs of 1.5 percent of the capital costs; (viii) a calculated weighted 
average cost of capital of 7.99 to 8.17 percent; (ix) and a 13.4 percent after tax internal rate of 
return on equity. None of these factors vary by LRZ to any significant degree that is discernible 
in available data. MISO will continue to examine these factors in the future to determine if any 
LRZ specific modifications are indicated. These factors and assumptions are comparable to 
those used by other RTOs in the development of CONE estimates. 
 
Steps for calculating CONE 

1. Obtain latest ‘Base Project Cost $/kW’ 
Obtain the latest Energy Information Administration (EIA) report for EIA, Capital Cost and 
Performance Characteristic Estimates for Utility Scale Electric Power Generating 
Technologies. It provides the following data: 

▪ Plant Capital Cost in $/kW. MISO currently uses the number for advanced CT. 
▪ Location Based Costs Table: Location Percent Variation, Delta Cost Difference and 

Total Location Project Cost columns 
 
2. Use Bureau of Economic Analysis (BEA) data to calculate implicit price deflator 

Use Table 1.1.9 - Implicit Price Deflators for Gross Domestic Product from NIPA data. Using 
the table, calculate the Escalation Rate from base year to planning year, based on historical 
and projected quarterly PCE deflator values. Use this Escalation Rate to calculate “Total 
Location Project Cost” in current year dollars. 

3. Calculate LRZ and Base total capital costs, adjusted by multiplying with the Escalation Rate 
For LRZs - Use averages of adjusted project costs for locations (for which data is available) 
in each zone. 

4. Calculate the after-tax weighted average cost of capital (WACC) 
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WACC = (E * Re) + (D * Rd * (1 – Tc)). 

Where E  = Equity Fraction of Project  

 Re  = Cost of Equity. Assume as the after-tax IRR 

 D  = Debt Fraction of Project  

 Rd  = Cost of Debt (20-year BB corporate bond rate) 

 Tc  = Combined effective federal and state tax rate 

5. Calculate estimated annualized costs for each LRZ and also for the Base. 

▪ Calculate annualized capital costs using total capital costs, after-tax WACC and 
assuming the project lifespan. (Use PMT function) 

▪ Calculate the O&M costs based on O&M data, project lifespan, WACC and US GDP 
Deflator (Use PMT and NPV functions) 

• Assume suitable O&M escalation factor 

• Assume/Update US GDP Deflator 

▪ Assume insurance and property tax costs. 
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Appendix T – ICAP Deferral Notice 

ICAP Deferral Notice 
Midcontinent Independent System Operator 
720 City Center Drive 

Carmel, IN 46032-7574 
Attn.: Resource Adequacy 
(Delivered via email to help@misoenergy.org) 

 
[Current Date] 
 
[Insert Company Name] ICAP Deferral Notice – [Planning Resource Name/CPNode Name, if applicable] 
Select Planning Resource being deferred: 
☐Generation Resource – [Insert CPNode Name, Unit Number] 
☐Dispatchable Intermittent Resource (DIR) – [Insert Name] 
☐Demand Response Resource (DRR) – [Insert Name] 
☐External Resource – [Insert Name] 
☐Behind the Meter Generation (BTMG) – [Insert Name] 
 
Dear Resource Adequacy, 
 
[Insert Company Name] is providing this written notification in accordance with Section 69A.7.9 of the 
Midcontinent Independent System Operator (MISO) Tariff, Module E-1 Resource Adequacy regarding an 
Installed Capacity (ICAP) Deferral for the Planning Resource selected above. [Insert Company Name] 
intends to increase ICAP between March 1 and the last Business Day of the applicable Season(s) for the 
[Insert Planning Year] Planning Year. 

[Contact Name, Phone Number and Email] Planning Resource Type 
MISO MP ID/NERC ID of Company  
Planning Resource Name  
Local or External Resource Zone (LRZ or ERZ) 
where located 

 

Planning Resource Fuel Type  
Estimated ICAP Value (MW) 
Note: this is the total ICAP value not the 
incremental increased value from a prior ICAP 

Summer 
Fall 
Winter 
Spring 

Check applicable deferred Season(s) Summer [  ], Fall [  ], Winter [  ], Spring [  ] 
Estimated completion date of ICAP  
 Reason for deferring (See Appendix U)  

Please fill out the following that is applicable to the Planning Resource being deferred: 
Generator Interconnection Agreement (GIA) 
Number and expected contract execution date 
Note: only necessary if deferral includes 
upgrades to Interconnection Service 
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Expected NRIS and ERIS values with 
Interconnection Service upgrades 

 

Commercial Operation Date  
TSR Number  

 
Sincerely, 
[Name], [Title – must be an officer], [Company Name], [Contact Information] 
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Appendix U – ICAP Deferral Examples 

• Deliverability 
Example 1: Unit is capable of testing at 150 MW, but currently only has 100 MW of NRIS with 
MISO. The unit is in the queue to have its NRIS increased to 150 MW by the last Business Day 
prior to the start of a Season in the upcoming Planning Year. Although the difference is 50 MW, 
the MP would submit an ICAP Deferral Notice for the total ICAP amount of 150 MW. For a 
Schedule 53 resource, even though the ICAP will increase, SAC will not. For a non-Schedule 53 
resource, both ICAP and SAC will increase. 
 

• Increased GVTC and Deliverability 
Example 1: Unit currently tested for 100 MW and has 100 MW of NRIS. The unit is in the queue 
to have NRIS increased to 150 MW and plans to retest after upgrades are in place. Although the 
difference is 50 MW, the MP would submit an ICAP Deferral Notice for the total ICAP amount of 
150 MW. Please note that the current unit should already submit a GVTC test of 100 MW by 
October 31. 
 

• Commercial Operation 
Example 1: The unit currently is subject to an environmental regulation that prevents the unit 
from operating. The unit is in the process of installing additional equipment to comply with the 
new environmental regulation. Thus, the unit is deferring GVTC until after all necessary 
approvals are completed. 
Example 2: A resource that is a Dispatchable Intermittent Resource (DIR) would not submit 
GVTC, but instead receives capacity accreditation based on past historical data. If a DIR is new 
and is not expected to have Commercial Operation approved until after March 1, then it would 
be eligible to qualify for capacity credit by submitting an ICAP Deferral for Commercial 
Operation if Commercial Operation is expected before the last Business Day of prior to the 
deferred Season. 
Example 3: The unit is currently waiting for upgrades to existing Interconnection Service and the 
upgrades have been completed, however, the unit has yet to be declared Commercial with 
MISO. The resource owner needs to file an Exhibit E with MISO Resource Integration to finalize 
the Commercial Operation of the unit. The unit must be in the March Commercial Model prior to 
the start of the Planning Year. Once this has been done, the Commercial Operation deferral will 
be considered complete. The resource owner should assist with coordination with MISO 
Resource Adequacy and MISO Resource Integration throughout the process. 
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• Suspension of Catastrophic Outage 
Example 1: A unit is planning to return from suspension in August and will submit a new GVTC 
for the upcoming Fall Season prior to the last Business Day of the summer Season. Units 
returning from suspension are required to retest. The MP may defer the retested value. 
 

• TSR Number 
Example 1: A unit is planning to participate in the upcoming Planning Year; however, the unit 
does not have a Transmission Service Request (TSR) or NITS Scheduling Rights (SR) on the 
MISO OASIS with a status of “Confirmed” by March 1 to convert the SAC to ZRC to offer into 
the Auction. The unit expects to have its TSR or SR Confirmed by MISO prior to the last 
Business Day of prior to the start of the deferred Season. Once the TSR achieves “Confirmed” 
status on the MISO OASIS, the MP should reach out to help.misoenergy.org. If the TSR or SR 
status is “Confirmed” prior to June 1, the deferral requirement has been met.  
 

• Additional GVTC Examples 
Example 1: The unit defers 100 MW and the test submitted is for 80 MW. The unit is required to 
replace the UCAP value of 20 ICAP MW. For example, if the XEFORd for the unit is 25%, then 
the deferred ZRCs is 75 and the submitted test ZRCs is 60. The MP is required to replace the 
difference of 15 ZRCs through Resource Replacement, Interconnection Service, Cleared 
Volumes, Bi-lateral ZRC transactions, etc.  
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Appendix V – Solar and Run-of-River Hydro Accreditation 

This appendix walks through examples for calculating solar and run-of-river hydro accreditation. 
For existing solar resources, the total Seasonal Accredited Capacity (SAC) is determined by the 
historical average output of the resource during the Summer, Fall, and Spring Seasons for the 
hours ending 15, 16, and 17 EST and for hours ending 8, 9, 19, and 20 EST for the Winter 
Season. Existing run-of-river hydro resources can submit up to 15 years of output data over the 
same hours as for solar resources, with total SAC determined by the median of that data. 
Market Participants will use the Non-GADS Performance Template found on the MISO website 
to submit the appropriate historical data for the upcoming Planning Year. The Non-GADS 
Performance Template can be found on the MISO website under Planning > Resource 
Adequacy  > PRA Documents > PY (Current Plan Year). The populated template should be 
submitted to MISO by October 31 of each year via the Module E Capacity Tracking (MECT) 
tool. 
 
For new solar resources, the maximum SAC that can be accredited is 50% for summer, fall, and 
spring and 5% for winter of the unit’s registered maximum output or nameplate capacity.  To 
convert all SAC to seasonal ZRCs, the resource would need to show firm deliverability through 
NRIS or ERIS with a firm TSR equaling the resource’s ICAP value. 
 
For existing solar resources, the historical performance  used  to calculate the resource’s total 
SAC for a given Season is based on their average output over the defined seasonal peak hours 
for the last 3 years. 

• The amount of total SAC that is convertible into ZRCs is based on the amount of 
deliverability (NRIS or ERIS with a firm TSR) 

• Convertible SAC = total SAC * (deliverability-adjusted capacity factor / peak performance 
capacity factor) 

• Where: 
o Peak performance capacity factor is calculated is calculated by taking an 

average of the resource’s output and then dividing by nameplate capacity. 
o Deliverability-adjusted capacity factor is calculated by adjusting the adjusting 

output across the seasonal peak hours so that it is capped to the resource’s 
deliverability, taking an average of the resource’s output, and then dividing by 
nameplate capacity. 
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The examples below show how solar capacity credit is calculated for new resources in the 
Summer Season only—however, the examples may also be applied to run-of-river hydro 
resources as well. For the purposes of the examples, the following information will be used in 
each: 
 
Solar Nameplate = 10 MW 
Transmission Losses (vary by LBA) = 5% 
Solar Class Average Summer Capacity Credit = 50% 
Year 1 Average Historical Summer Output = 6.5 MW (Year 1 data only) 
Year 2 Average Historical Summer Output = 7.0 MW (Average of Years 1 and 2 data) 
 
Example 1: New solar (or run-of-river hydro) resources with less than 30 consecutive 
Summer days or no Summer data 
In this example, the new solar resource does not have any historical Summer performance data 
to submit. Thus, the solar resource will receive the solar class average accreditation  for the 
initial Summer Season in the Planning Year. In Year 2, the resource will use the average (run-
of-river hydro resources use a median value) historical Summer performance from Year 1 to 
determine the accredited amount. In Year 3, the resource will use the average historical 
Summer performance from Years 1 and 2. In Year 4, the resource will use the average historical 
Summer performance from Years 1, 2, and 3. In Year 5, the average historical Summer 
performance from Year 1 will be replaced by Year 4 and the cycle will continue to repeat year-
over-year using the 3 most recent years of average historical Summer performance. Below are 
examples of how both BTMG and CPNode solar resources will be accredited.  
 
BTMG 
Year 1  → SACBTMG  =  Nameplate capacity * seasonal class credit * (1 + Transmission Losses) 

→ SACBTMG  =  10 * 50% * (1 + 5%) 
→ SACBTMG  =  5.25 

 
Year 2 → SACBTMG  =  10 * (65%) (1 + 5%) 

→ SACBTMG  =  6.8 (rounded to tenth decimal place) 
 
Year 3 → SACBTMG  =  10 * (70%) (1 + 5%) 

→ SACBTMG  =  7.4 (rounded to tenth decimal place) 
 
CPNode 
Year 1  → Total SACCPNode  =  Nameplate capacity * seasonal class credit 
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→ Total SACCPNode  =  10 * (50%) 
→ Total SACCPNode  =  5.0 

 
Year 2  → Total SACCPNode  =  10 * (65%) = 6.5 

 
Year 3  → Total SACCPNode  =  10 * (70%) = 7.0 

 
 
Example 2: New solar resource with at least 30 consecutive Summer days  

In this example, the new solar resource has at least 30 consecutive Summer days of 
performance. Thus, the solar resource will not receive the solar class average for the initial 
Planning Year. In Year 1, the average historical Summer performance from  Commercial 
Operation data will be used to determine the accredited amount. In Year 2, the resource will use 
the average historical Summer performance from Year 1 and 2. In Year 3, the resource will use 
the average historical Summer performance from Years 1, 2, and 3. In Year 4, the average 
historical Summer performance from Year 1 will be replaced by Year 4 and the cycle will 
continue to repeat year-over-year using the 3 most recent years of average historical Summer 
performance.   

BTMG 
Year 1  → SACBTMG  =  Nameplate capacity * seasonal class credit * (1+ Transmission Losses)  

→ SACBTMG  =  10 * (65%) * (1 + 5%) 
→ SACBTMG  =  6.8 (rounded to tenth decimal place) 

 
Year 2  → SACBTMG  =  10 * (70%) * (1 + 5%) 

→ SACBTMG  =  7.4 (rounded to tenth decimal place) 
 

CPNode 

Year 1  → Total SACCPNode  =  Nameplate capacity * seasonal class credit 
→ Total SACCPNode  =  10 * (65%) 
→ Total SACCPNode  =  6.5 

 
Year 2  → Total SACCPNode  =  10 * (70%) 

→ Total SACCPNode  =  7.0 
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Once the total SAC value for a resource has been determined, it is compared with the 
Interconnection Service assigned to that resource. Resources that are fully deliverable are 
eligible to convert all of their total SAC to ZRCs with no further action needed. 

For  resources that are not fully deliverable, having either partial or no deliverability, the 
following steps would be used: 

1) MISO calculates a deliverability-adjusted capacity factor for the resource. 
 

2) For SAC not considered convertible, the Market Participant may choose to obtain firm 
Transmission service in some level to convert some or all of the undeliverable SAC to 
Convertible. MISO supplies documentation to the MP on the MECT tool that can be used 
to determine the level of SAC that can be converted given some level of firm 
Transmission obtained. 

 
3) Subsequently, the MP uses the Confirm SAC function to move the desired Convertible 

SAC amount to the Convert SAC MECT page. Once there, the associated firm 
Transmission information is entered after selecting the ERIS SAC value. 

 
4) After MISO approval of the firm Transmission data that was entered by the MP, the SAC 

may then be converted to ZRCs for use in the PRA.    

 
 
SAC is allocated by type of Interconnection Service (NRIS or ERIS with a TSR). SAC 
associated with ERIS may be converted into Zonal Resource Credits for use in the PRA with an 
approved Transmission Service Request. 

  



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 253 of 268 

OPS-12 Public 

 

Appendix X – Hybrid and Co-Located Resource Accreditation 

This appendix describes the accreditation process for Hybrid Resources and Co-Located 
Resources. A Hybrid Resource is defined as a resource that is comprised of two or more 
separate Electric Facilities that share a single Point of Interconnection and that provides a single 
energy offer in the MISO DA/RT Energy Markets. A Co-Located Resource is defined as a 
resource that is comprised of two or more separate Electric Facilities that share a single Point of 
Interconnection where each separate Electric Facility provides separate energy offers in the 
MISO DA/RT Energy Markets. 

Hybrid Resources and Co-Located Resources will be accredited in one of two phases 
depending on how much operating data is available. The Phase I – Sum of Parts approach will 
apply default class accreditation values for each separate Electric Facility comprising the Hybrid 
Resource or Co-Located Resource. The Phase II – Availability-based approach will consist of 
tracking the historic availability of each separate Electric Facility of the Hybrid Resource or Co-
Located Resource. A Hybrid Resource or Co-Located can be Phase I for a Season and then get 
Phase II for a subsequent Season that it has operational data for. Once a Hybrid Resource 
begins receiving Phase II availability-based accreditation, the resource will continue to receive 
Phase II availability-based accreditation. 

For Co-Located Resources, allocation of total Interconnection Service at the shared Point of 
Interconnection among the separate Electric Facilities must be provided to MISO Resource 
Adequacy staff by the incumbent Asset Owner, or the Market Participant(s) representing the 
incumbent Asset Owner, prior to conversion of Seasonal Accredited Capacity (SAC) to Zonal 
Resource Credits (ZRCs). 

 

Phase I – Sum of Parts 

Each Hybrid Resource or Co-Located Resource may be operating in very different ways from 
other Hybrid Resources or Co-Located Resources with a similar configuration depending on the 
goals of the resource owner and operator. Until historical operating data exists, default class 
accreditation values for each separate Electric Facility comprising the Hybrid Resource or Co-
Located Resource will be applied. Co-Located Resource owners must inform MISO how the 
total Interconnection Service granted at the shared Point of Interconnection should be allocated 
among each separate Electric Facility for conversion purposes. Phase I accreditation will apply 
for each Season until a minimum of 30 consecutive historical days of operation for the 
corresponding Season have been observed. 
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For Phase I, Market Participants must submit a populated Non-GADS Performance Template to 
MISO through the MECT for each separate Electric Facility that includes the nameplate capacity 
(or registered maximum output from the Commercial Model) and resource type of each Electric 
Facility, unless the Electric Facility qualifies as a Schedule 53 resource. 

 

Phase II – Availability-based 

Phase II accreditation will apply after a Hybrid Resource or Co-Located Resource has sufficient 
operating history to determine a resource-specific seasonal accreditation value.  

Availability is measured as historical net output (exception for ESR below) and will be 
determined in the following ways: 

• For Hybrid Resources, the combined historical net output of each Electric Facility, 
provided via a single populated Non-GADS Performance Template. 

• For Co-Located Resources, the separate historical net output of each Electric 
Facility, provided via several populated Non-GADS Performance Templates. 

• For the ESR component of a Hybrid Resource or Co-Located Resource, availability 
for a given hour will be measured as the maximum of the net output or the output 
potential on that hour. Output potential should be determined as the minimum of the 
Hourly Equivalent Discharge Amount or the state of charge minus the Emergency 
Minimum Energy Storage Limit for a given hour. 

 
Market Participants must submit Non-GADS Performance Templates to MISO through the 
MECT. In addition to historical operating performance, populated Non-GADS Performance 
Templates must include nameplate capacity (or registered maximum output from the 
Commercial Model) and resource type. 
 
 
Appendix Y – SAC Calculations for Schedule 53 Resources 

This appendix describes the process of calculating Seasonal Accredited Capacity (SAC) for 
Schedule 53 Resources. 

1. Identification of Resource Adequacy Hours 
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Resource Adequacy (RA) Hours represent the periods of highest risk and greatest need during 
a Season and throughout the year. They include Emergency Declaration periods and the hours 
when the operating margin, a measure of available supply capacity above Demand and reserve 
requirements, is at its lowest. RA Hours are determined seasonally and at a subregional level 
(North/Central and South) based on emergency events, the tightest operating margin hours (65 
hours per Season), and a maximum operating margin threshold established at 25 percent. 

RA Hours will be used to determine each resources’ availability for calculating its seasonal 
accreditation. The number of RA Hours in a Season can exceed the target when a high number 
of hours during declared system or subregional emergencies occurs. 

Provisions also ensure Seasons have a minimum target number of RA Hours by supplementing 
any deficient hours with Annual Average Offered Capacity (AAOC) over all RA hours across the 
year. The RA Hours used for determining the AAOC (or AAOC Hours) are the hours with 
emergency events and the tightest 3 percent of operating margin hours below the 25% 
threshold for each year, up to 260 hours per year. The AAOC Hours are determined on a sub-
regional (North/Central and South) basis. Not all AAOC Hours are RA hours.  

1.1 Definition and Identification of RA Hours 

RA Hours are defined over the three most recent historical years from September - August, 
based on declared MaxGen alert, warning and event hours supplemented by the tightest 3 
percent of hours per Season where the realized operating margin for the region is at or below 
the threshold of 25 percent.  

1.1.2 Hourly Operating Margin Calculation 

The Operating Margin is determined using historical information to identify RA Hours and AAOC 
Hours within the three (3) most recent periods beginning September 1 and ending August 31. 

We first express the power balance between load and supply, where: 

𝐿𝑜𝑎𝑑 = 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝑁𝑒𝑡 𝑆𝑐ℎ𝑒𝑑𝑢𝑙𝑒𝑑 𝐼𝑛𝑡𝑒𝑟𝑐ℎ𝑎𝑛𝑔𝑒          (1) 

𝑆𝑢𝑝𝑝𝑙𝑦 = 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦𝑀𝑎𝑥 + 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 +

𝑁𝑒𝑡 𝑆𝑐ℎ𝑒𝑑𝑢𝑙𝑒𝑑 𝐼𝑛𝑡𝑒𝑟𝑐ℎ𝑎𝑛𝑔𝑒 − 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑅𝑒𝑠𝑒𝑟𝑣𝑒    ______________ (2) 

Substituting (1) into (2), we have  
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𝑀𝑎𝑟𝑔𝑖𝑛(𝑀𝑊) = [𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦𝑀𝑎𝑥 + 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝑁𝑒𝑡 𝑆𝑐ℎ𝑒𝑑𝑢𝑙𝑒𝑑 𝐼𝑛𝑡𝑒𝑟𝑐ℎ𝑎𝑛𝑔𝑒 (𝑁𝑆𝐼)]

− [𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 + 𝑁𝑒𝑡 𝑆𝑐ℎ𝑒𝑑𝑢𝑙𝑒𝑑 𝐼𝑛𝑡𝑒𝑟𝑐ℎ𝑎𝑛𝑔𝑒]

− 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑅𝑒𝑠𝑒𝑟𝑣𝑒

= 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦𝑀𝑎𝑥 − 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 − 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑅𝑒𝑠𝑒𝑟𝑣𝑒 

The power balance between equation (1) and (2) suggests the renewable Energy and net-
scheduled interchange have been implicitly reflected in the margin calculation but has no impact 
on the overall margin calculation used for RA hour identification as in the steps below. 

By re-arranging the 𝑀𝑎𝑟𝑔𝑖𝑛(𝑀𝑊) and broken down to online and offline components, we re-
express the Operating Margin Equation as below 

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑀𝑎𝑟𝑔𝑖𝑛 (%)𝑗 =
𝑂𝑛𝑙𝑖𝑛𝑒 𝑚𝑎𝑟𝑔𝑖𝑛 (𝑀𝑊)𝑗 + 𝑜𝑓𝑓𝑙𝑖𝑛𝑒 𝑚𝑎𝑟𝑔𝑖𝑛 (12 ℎ𝑜𝑢𝑟 𝑙𝑒𝑎𝑑𝑡𝑖𝑚𝑒)(𝑀𝑊)𝑗

𝑅𝑒𝑎𝑙 𝑇𝑖𝑚𝑒 (𝑅𝑇)𝐿𝑜𝑎𝑑 (𝑀𝑊)𝑗
 

Where: 

𝑂𝑛𝑙𝑖𝑛𝑒 𝑚𝑎𝑟𝑔𝑖𝑛 (𝑀𝑊)𝑗

= ∑ (𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦𝑀𝑎𝑥𝑖 − 𝐸𝑛𝑒𝑟𝑔𝑦𝑀𝑊𝑖 − 𝑐𝑙𝑒𝑎𝑟𝑒𝑑 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑖)

𝑢𝑛𝑖𝑡 𝑖 𝑖𝑛 𝑟𝑒𝑔𝑖𝑜𝑛 𝑗

 

for all Resources that are online and under normal dispatch control; and 

𝑂𝑓𝑓𝑙𝑖𝑛𝑒 𝑚𝑎𝑟𝑔𝑖𝑛 (𝑀𝑊)𝑗

= ∑ (𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦𝑀𝑎𝑥𝑖 − 𝑐𝑙𝑒𝑎𝑟𝑒𝑑 𝑜𝑓𝑓𝑙𝑖𝑛𝑒 𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑖)

𝑢𝑛𝑖𝑡 𝑖 𝑖𝑛 𝑟𝑒𝑔𝑖𝑜𝑛 𝑗

 

for Resources where all of the following is true: (i) Resource is Offline; (ii) its cold-start lead-time 
is less than or equal to 12 hours; and (iii) it is not on outage. 

Load Modifying Resource (LMR), and Emergency Demand Response (EDR) are excluded in 
the Online margin (MW) and Offline margin (MW) calculations because they require emergency 
declarations in order to access. 

1.1.2 Selection of RA Hours  

Hours during which MaxGen declarations are in effect automatically become RA Hours, 
including all MaxGen Alert, Warning, or Event hours declared in each Season within each of the 
three (3) most recent September-August periods.  

For non-MaxGen declaration hours in each of the 12 Seasons of the past three-year period, 
additional RA Hours with the tightest margin will be identified until reaching the (65 hours) for 
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each Season; if a Season already has more than 65 hours because of MaxGen declaration, this 
step will be skipped. 

Finally, a maximum margin threshold is applied to exclude hours with an operating margin 
greater than 25 percent.  

Going through the steps above, some Seasons will have more than 65 hours because of 
MaxGen declarations, while some other Seasons may have less than 65 hours if there are 
hours excluded based on the 25 percent maximum margin threshold criterion and a low number 
of hours with MaxGen declarations, reflecting underlying Demand, supply and weather 
conditions. The deficiency from the 65 target hours leads to the need for AAOC Hour as 
described in the next section. 

Additionally, each individual resource will have its own set of RA hours that are dependent on 
outage exemptions and whether it was designated for Resource Adequacy Requirements (RAR) 
in previous year’s seasonal auctions. Like the system-wide RA hours, if a resource has deficient 
RA hours in a Season, that resource’s AAOC will be supplemented for the deficient hours.  

Non-RAR resources are not subject to SAC calculation using seasonal RA and AAOC hours.   

If the unit was designated as RAR within the 3-year lookback period, the following logic will 
apply.  

• When a unit is RAR and has 60 days or more during the 3-year lookback period of that 
particular Season’s operational data, for that Season SAC will be calculated with that 
historical operational data. Operating days that a unit was in full outage will be excluded 
from the statistics. 

• If the unit has less than 60 days of data designated as a RAR for that Season over the 3-
year lookback period they will receive Schedule 53 seasonal class average SAC 
accreditation. Operating days that a unit was in full outage will be excluded from the 
statistics. 

• For resources that have a generation capacity change due to upgrades or 
seasonalization that had a non-zero offer historically, the RT EmerMax will be prorated 
based on the capacity change/ICAP% of the historical offers, capped at the new GVTC 
of the resource.  

• For resources that have a generation increase due to upgrades or seasonalization, that 
have zero historical offer information, will receive Schedule 53 seasonal class average 
SAC accreditation for that Season 
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• In the case where a schedule 53 generator was derated due to transmission limitations 
imposed by the incumbent Transmission Operator, the MP can work with MISO to 
determine if any exemptions for those hours can be granted 

• Exemption status for a unit’s outage should be validated and resolved with MISO if 
needed, per timeline defined in BPM-008 (Business Manual -- Outage Operations) 

1.1.3 Selection of AAOC RA Hour 

Hours where MaxGen declarations are in effect automatically become AAOC RA Hours, 
including all MaxGen Alert, Warning, or Event hours declared in each Season within the three 
(3) most recent periods.  

For the rest of non-MaxGen declaration hours in each year of the past three-year periods, 
additional AAOC RA Hours with the tightest margin will be identified until reaching the (260 
hours) for each year. For a unit to receive exemption for an AAOC hour they must have Tier 2 
exemption during that hour. 

1.1.4 Illustration of Selected RA Hour  

The figure below, using South region as example, illustrates the variation of hourly Margin (%) 
between September 1, 2020, and August 31, 2021, and labels the selected RA Hour / AAOC 
Hour. In this example, there are 65 RA Hours identified in each of the four Seasons, hence the 
AAOC Hour will not be needed for backfilling any deficiency hour.  
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1.2 Seasonal Accredited Capacity Calculation 

Resource Accreditation should reflect the anticipated capability and availability of Planning 
Resources during times when they are most needed. The following sections illustrate the two-
tiered weighting structure to calculate Intermediate Seasonal Accredited Capacity (ISAC) 
reflecting general availability while emphasizing availability during times of greatest need. Each 
Resource will have its ISAC determined based on its Real-Time offered availability (Emergency 
Maximum Limit) during seasonal RA Hours (Tier 2) as described in Section 1.1 and Non-RA 
Hours (Tier 1). 

1.2.1 Prepare Hourly Real-Time Offered Availability Dataset 
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The first step is to prepare the hourly Real-Time Offered Availability dataset for a Resource, 
including (1) hourly timestamp (EST); (2) offered Real-Time availability (EmerMax MW); (3) lead 
time(Start up time + Start up notification time)  (in hours); (4) binary indicator if a resource is in 
outage from either the commit status or from records in Control Room Operations Window 
(CROW) Outage Scheduler; (5) binary identifier indicating if a Resource is online.; (6) ICAP 
(MW); and (7) binary indicator if a resource has received outage exemption. 

Figure below provides a sample screenshot of the dataset, using a sample Resource located in 
Central/North region. If a Resource is in Derated status but not in outage, its offered availability 
already accounts for the impact of derates. 

 

In sample data above, the outage indicator is set to 1 (outage) either if there is a valid full 
outage ticket in CROW or the unit was offered as outaged in real time for the specific hour. The 
online indicator is based on unit’s control mode from ICCP data as described in 2.4.7 in BPM-
031 (ICCP Data Requirement).   



 Resource Adequacy Business Practices Manual 
BPM-011-r31 

Effective Date: FEB-21-2025 
 

 

 
 Page 261 of 268 

OPS-12 Public 

1.2.2 Prepare Calculation for Annual Average Offered Capacity (AAOC) 

If a Resource does not have 65 RA hours in a Season, AAOC is needed for backfilling the 
availability during deficiency hours in later steps. To calculate AAOC, the RT Offer EmerMax 
data is paired with AAOC hours by timestamp. Availability (MW) during AAOC hour is then 
generated through these following steps: 

(1) Set availability = Min (ICAP, Real-Time Offer EmerMax) during AAOC hour; this step caps 
RT Offer EmerMax at ICAP; 

(2) Set availability = zero if a Resource is in outage (based on outage identifier) during AAOC 
Hour;  

(3) Set availability = zero if a Resource is not online and not in outage and has lead time (Start 
up time + Start up notification time) greater than 24 hours during AAOC Hour. 

(4) Set availability = NULL if a Resource has been granted outage exemption during AAOC 
Hour. 

Figure below shows the sample dataset fragment after generating the availability (MW) during 
AAOC hour through the steps described above. 

 

1.2.3 Prepare Calculation for Intermediate Seasonal Accredited Capacity (ISAC) 
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To calculate SAC, the RT Offer EmerMax data is paired with RA Hour by timestamp. Availability 
(MW) during RA Hour is then generated through these following steps: 

For availability during Tier 1 Non-RA Hour: 

(1) Set availability = Min (ICAP, Real-Time Offer EmerMax) during Tier 1 Non-RA hour; this step 
caps RT Offer at ICAP; 

(2) Set availability = zero if a Resource is in outage (based on outage identifier) during Tier 1 
Non-RA Hour; 

(3) Set availability = NULL if a Resource has been granted outage exemption during Tier 1 Non-
RA Hour. 

For availability during Tier 2 RA Hour: 

(1) Set availability = Min (ICAP, Real-Time Offer EmerMax) during Tier 2 RA hour; this step 
caps RT Offer at ICAP; 

(2) Set availability = zero if a Resource is in outage (based on outage identifier) during Tier 2 
RA Hour;  

(3) Set availability = zero if a Resource is not online and not in out-of-service outage and has 
lead time (start up time + Start up notification time) greater than 24 hours during Tier 2 RA Hour; 

(4) Set availability = NULL if a Resource has been granted outage exemption during Tier 2 RA 
Hour. 

Figure below shows the sample dataset fragment after generating the availability (MW) during 
seasonal Tier 1 and Tier 2 RA hour through the steps described above. 
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1.2.4 Calculation of Annual Average Offered Capacity (AAOC) 

For each of the past three years, the AAOC is calculated as the sum of availability over AAOC 
hours, divided by the total number of AAOC hours (excluding outage exemption hours) in each 
year, as shown in the table below for a sample resource. 

 

1.2.5 Calculation of Intermediate Seasonal Accredited Capacity (ISAC) 

For Non-RA Hours (Tier 1), Intermediate Seasonal Accredited Capacity is calculated as the sum 
of availability over seasonal Tier 1 Non-RA hours, divided by the total number of seasonal Tier 1 
Non-RA hours across the past three years. 
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For RA Hour (Tier 2), its Intermediate Seasonal Accredited Capacity is calculated as the sum of 
availability over seasonal RA hours and AAOC multiplied by the deficient RA hours, then 
averaged over total number of Tier 2 RA hours across the past three years. A particular Season 
will be excluded from a unit’s tier 1 and tier 2 ISAC calculation if either condition is met: 1) a unit 
has not been designated as RAR for the Season or 2) it has not been offering into Real-Time 
market due to an exempt outage for the whole Season. 

 

1.2.6 Tier Weighting of ISAC  
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The final Intermediate Seasonal Accredited Capacity (ISAC) value is the weighted averaged 
over its values from two tiers as calculated from steps above. The corresponding tier weightings 
are:  

 

 

𝐼𝑆𝐴𝐶 = 𝐼𝑆𝐴𝐶𝑇𝑖𝑒𝑟 1 𝑀𝑊 × 𝐼𝑆𝐴𝐶𝑇𝑖𝑒𝑟 1 𝑤𝑒𝑖𝑔ℎ𝑡𝑖𝑛𝑔 + 𝐼𝑆𝐴𝐶𝑇𝑖𝑒𝑟 2 𝑀𝑊 × 𝐼𝑆𝐴𝐶𝑇𝑖𝑒𝑟 2 𝑤𝑒𝑖𝑔ℎ𝑡𝑖𝑛𝑔 

The table below illustrates the ISAC of a sample resource. 

 

1.2.7 Final conversion to SAC 

 

Lastly, the ISAC is converted back to SAC in UCAP term using the formula and as illustrated in 
the sample table below. The Conversion Ratio is calculated for each Season on a system-wide 
basis for all Schedule 53 resources.  

𝑆𝐴𝐶 = 𝐼𝑆𝐴𝐶 × 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑈𝐶𝐴𝑃/𝐼𝑆𝐴𝐶 
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The following rules are applied for determining units to be included/excluded in ratio 
calculations. 

1. Only resources are included in both LOLE study and SAC calculations for the same Season 
of planning year are included in the UCAP/ISAC ratio calculation.2. Resources that are granted 
with a class average for one or multiple Seasons, are not included in ratio calculation for the 
Season(s) 

1.2.8 SAC calculation for Combined Cycle (CC)units  

Due to complicated nature of modeling and market participation options for combined cycle 
units, MISO will calculate their ISAC/SAC values based on how they are modeled and 
historically been offered into the Real-Time market, and how the combined cycle units submit 
their test capacity (GVTC) data in MISO GADS data: 

1. If the owner of combined cycle unit submits GVTC data on the parent CP node only, MISO 
will calculate the SAC value on the parent node, by combining the Real-Time children’s offer 
data if needed and capped at the latest GVTC. MISO will only provide planned outage 
exemptions for the SAC calculation, if all of the children units are fully outaged with valid exempt 
outage requests.  

2.If the owner of combined cycle unit submits GVTC data on the children’s CP nodes, or 
submits GVTC data on the parent node, but with specified % split of each children node, MISO 
will calculate SAC values for each children CP node. MISO may need to split the Real-Time 
offer (Emergency Max) based on the % ratios of all the children’s GVTC data, if needed. In this 
scenario, each children’s exempt outage will be reflected in their own SAC calculations. 

1.2.9 SAC calculation for Jointly Owned Units (JOU) 
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 Jointly Owned Units (JOUs) SAC values will be calculated the same way as regular units 
as long as the owners submit their separate GVTC data in the MISO GADS system. For units 
that have experienced ownership and/or share percentage changes within the last 3 years 
where Real-Time offer data is used, MISO may need to combine all the owner’s Real-Time 
offers, capped by their total GVTC and then split again based on the latest GVTC ratios among 
ownerships before calculating each owner’s SAC values. 

 

1.3 Class Average based SAC calculation 

New Schedule 53 Resources or existing Resources that do not have at least 60 days of Real-
Time offered availability when designated for RAR over the last three (3) years for each Season 
(Summer, Fall, Winter, Spring) will have a SAC based on the class average SAC to ICAP Ratio 
for its Resource type. MISO will calculate Schedule 53 class averages based on existing GADS 
fuel type categories from the existing MISO Schedule 53 fleet.  
 
Per MISO’s discretion and agreement with the resource owner, MISO may grant the unit class 
average, if a unit’s operation and offer history no longer represents its future economical and 
physical characteristics.  

Class averages (% values) are calculated based on units with sufficient Real-Time offer in each 
resource type by dividing their total seasonal ISAC values divided by total effective ICAP (lesser 
of GVTC or interconnection service): 

𝐶𝑙𝑎𝑠𝑠 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 %𝑡𝑦𝑝𝑒 𝑜𝑓 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒 =
∑ 𝐼𝑆𝐴𝐶𝑡𝑦𝑝𝑒 𝑜𝑓 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒

∑ 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝐼𝐶𝐴𝑃𝑡𝑦𝑝𝑒 𝑜𝑓 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒
⁄  

 
For units whose SAC is calculated based on a class average, their class average % 
 is applied to the unit’s ICAP (lesser of GVTC or Interconnection Service) to determine the 
ISAC. The UCAP/ISAC ratio per Season will then be applied to identify the final SAC for the 
Season  
 
1.4 SAC conversion to ZRC 
 
1.4.1 Allocate Total SAC into NRIS SAC and ERIS SAC based on Interconnection Service: 
 
Schedule 53 Resource’s Total SAC is allocated into NRIS SAC and ERIS SAC based upon its 
type of Interconnection Service. 
 

𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶 = 𝑁𝑅𝐼𝑆 𝑆𝐴𝐶 + 𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 
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To the extent the Planning Resource has Network Resource Interconnection Service (NRIS) or 
was determined to be aggregate deliverable through the market transition deliverability test, 
then that quantity will be allocated first to calculate the NRIS SAC as defined in Module E 
69A.4.5 
 

𝑁𝑅𝐼𝑆 𝑆𝐴𝐶 = min(𝑁𝑅𝐼𝑆, 𝐼𝐶𝐴𝑃) ×
𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶

𝐼𝐶𝐴𝑃
 

 
 
The remaining balance of Total SAC is allocated to ERIS SAC with following formula:  
 

𝐸𝑅𝐼𝑆 𝑆𝐴𝐶 = max(0, (𝐼𝐶𝐴𝑃 − 𝑁𝑅𝐼𝑆)) ×
𝑇𝑜𝑡𝑎𝑙 𝑆𝐴𝐶

𝐼𝐶𝐴𝑃
 

1.4.2 Eligibility of NRIS SAC and ERIS SAC Conversion into seasonal Zonal Resource Credits 
 
The NRIS SAC represents capacity in MW that is eligible to be converted into seasonal Zonal 
Resource Credits. 
 
In determining the amount of ERIS SAC eligible for conversion into seasonal ZRCs, the 
deliverability of any ERIS must be determined prior to ERIS SAC conversion. ERIS must be 
paired with firm Transmission Service that covers the entire Season to be considered 
deliverable. NRIS is automatically considered deliverable and does not require an additional 
Transmission Service Request. The full amount of ERIS SAC can be converted to ZRCs if the 
resource is fully deliverable to its ICAP amount.  
 
Total SAC which can be converted into seasonal ZRCs are the summation of the Planning 
Resource’s NRIS SAC plus the lesser of the resource’s ERIS with firm Transmission Service. .  



BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 

Federal Power Act Section 202(c)  ) 
Emergency Order: Midcontinent  ) 
Independent System Operator and )  
Northern Indiana Public Service  ) 
Company LLC ) 

Order No. 202-26-19 

Federal Power Act Section 202(c)    ) 
Emergency Order: Midcontinent ) Order No. 202-26-20 
Independent System Operator and ) 
CenterPoint Energy Indiana South ) 

Exhibit to 
Motion to Intervene and Request for Rehearing and Stay of 

Public Interest Organizations   

Exhibit 135 
Holtec News Release 



�����������	
�����
���
���	������	������
�������
�������������������������������� ��!��"�����	����#��$�"	�����$%&&�'��"����������� �"!(��'��	��
����"��)!��	��*+,-�./0012344/+50-6780-98:07+8:5;6+,<=>-?2�@�A7B-+2�./0012344/+50-6780-98:07+8:5;6+,48-?24<=*+50-6�C-6-7D-2�E+D-0-B�FG7-9�H�I7920�J+D-9�K?:9BL�M9+,�0/-�NOPQR�0+�K66-5-9:0-�P



�����������������

��������	
��	
���
��������������	�������	�������������
������������	
��	
���������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	������������������ 
��������������	�������	������������ �����!
��������������	�������	������������!�����"
��������������	�������	������������"������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	�������������������
��������������	�������	���������������#	$���
��������������	�������	�����������%��&	$�����

'()(*+(,�-.�-/-01��$��2�342�5����6����2�������7������$��	
���$���$�������$������&��6�����������$���������	�	�����8����9�:��5�����������8�;���
�<��=	�����>?	����@�&���=����:A�����B��%��$�A�$�������9�:��C�&�������<�C������	���DDDE�:�����@�$A����F�������
:@F��G���%������5����������G��
�����=����%��$2�&��A�$���H�����	��	��2�%	���������I������J�����8���K	�$�
?LMN��$�����������8�������<��$A���A�	��:@F�����������������1������<��G��	��$���;���
���	���%�������8����������A�����$� ���@7��G7F�	����	��$�8��	��	�������������%	��������A�������8���5L;�������?	��	�
��2������%	��A�	��:@F���������������6�������$�OPQRSST�UVW2�%�	�������A����	������	�6��I	�
��	��	��������������$������	����8�����:@F�	�$A�����	�����9�:����$�����%���$��=�	��?LMN����X���2�%�	���%	����$$�" ��@7��	����$A���A�	��
����@7������A�	�����J
A���	��2�	����&	��
�$����6��6A	���6���������%	���������A��	���J����	�
�8��������5L;<��Y���G��
�����L8J����7	�������J����	�������%������A��$2�%�����K�%	���
A��$�$����J$��������	����������A�>Z[\\[]̂�W_̀_2a%�	��������������������G	���������������6�	�
�6��A
������	���	������J�����������8�����������

bcdecfgdh�ij�klc�mfnk�koi�piqkcr�stbuvww�xdgkn�yk�klc�zyqgnyecn�{dcfh|�ngkc�gd�}i~cfk��tgrlghyd�M��������8��������
���2�5L;�%	������&	$���	��������6���$�������������A�����������	��	����$�$�����$&�����	����	�
2�����������A��	��2���$��A��������	����6	�	I��	���8�������G��	��$���:@F��������X�����������<����������	���A$������A��	��	���$��������������%������������6�	��������������6��2��������������$��������������A	��������8�����=	��������
����	����$�$����$�	&��$�%����������$���������������A��	���$A���	�������A
������$��$	I��	�����$����A8���A�	�
��8J�	������=���5L;<���A������	�����������	������6�����8����G��	��$���:@F��������X���2���&	�
�	��8����$�&������������$����������6��6A	�$	�
��������
�&�������<���	����A������8���������<��:@F���������
��A�$������������5L;�M$&����$�F�������5���������	��G��
����
MF5G��T[\��T�����[]̂��]������������]̂\����[]̂\�����A�������������	������$	�����>�����������	I�������8A�A����8��A����������
���������A�����8����	�6���6������$�������	�	��������%���������������8�����8A�A���	������	I�$������	8�%�2�	������	�$A����2���K������������������$	���6�������������	�	&����7	�����%���������	��$���$����&����A��������	�2���%���$�������
����A�	&������	������������2��A�$�	�;�12���$�����������$��	
�����	����$�%	���8�A��$���$����8������	�������������������	����2�%�����	$���	���A��$A���������$�����	�$A�����	��6A	�$	�
2��%�	�
2���$�������	�
�����J����:@F�����������	�����9�	��$�:�������7����������
	I�$�6��5L;<�����J$�����	���A��:@F������������2�%�	���%��&	�%���&��	$��	����8��A�����������A�������$�&�������%��K��%�����8����$������������	�	&���A���������������=�	�
��������	�	�������������������������$�����������8�������$��$	I�$�:@F��������������������
������9�:�����
�����A�	�����$�
�	$����	�	�������$�%	���8A������6����������������������8��������
����9�:�������������8�A��������A	�����2B���	$�5���N�	��:	�
�2�1;L���$�;���A�	&��1��	������8��������D�������	������



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

��������
����
����
����������������  �!

"��
��	���	�����
���#	������
��
��	�
�	��������	�$���
���	������
#	%��	�������	���&��
�	����	
��	���
	%����������'	(�
�	�����
�����#	���	�(�����	
���	����������	��)�����	�%	�������	����
�	
�	����
	%�������)����
	%�����
���	
�	
��	���������	���	��������������)	�%	�������	�����	����
�'	"��
��	���	(���
	�����
�
���	%��	
���*�#	�������#�	+��	���������	���
��
	���&��
'	�����	��	
��	�����,�	-��
	���
��
	�%	�	��
�����������	����
'	��	���	
�	(�	�#�������.��	��
�	
��	)���	����#	��$
	#���'	���
��	�����	�%	
��	�����

����������	���	��(�
��
����#	(����	
��	����

��	(��)�
'	��������	���
�������#	��������	�%	���	�$���
���������
�����
�����#'	��	�������	
��	���
��
	���)���	%��	�����)	����
��	��	�����
�����	���
%���'	��	�����
��	�������
������	�
�%%	
������)	��������'	���	�	/������0	�������	���&��
	����������
	
��
	��	�$���
��	
�	����	�����
��#	�%%��
	��	
��	��������
��	�����#���
	�%	
��	12��3��	4��
�	��	����)��
���	�%	
��	�����
����	�%
���	12�	���&��
	
�	
��	5�����#'	���	��������
'	6���#	+����'	���	���	����������	
��	���������	���
��
���)���	�����	�
�	�����
���'	����	����	����	
��	���������	12��3��	���&��
�	789:;8<7	=>??@ABCC>8;?DEF:?DG:<?F8:<;HE8IC9@JE8:?D:?CK@;8<7ACLMLNCOLC>>JPMHLPH@7QRSTUVW	XTYZVT[\V	]̂SSXVW__̂ ỲS\aZbS\cbTSZ̀bTYdà e_STU_XTYZVT[\V_fg	Vec]̂SSXVW__̂ ỲS\aZbS\cbTSZ̀bTYdà e_STU_Vec_f
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BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 

Federal Power Act Section 202(c)  ) 
Emergency Order: Midcontinent  ) 
Independent System Operator and )  
Northern Indiana Public Service  ) 
Company LLC ) 

Order No. 202-26-19 

Federal Power Act Section 202(c)    ) 
Emergency Order: Midcontinent ) Order No. 202-26-20 
Independent System Operator and ) 
CenterPoint Energy Indiana South ) 

Exhibit to 
Motion to Intervene and Request for Rehearing and Stay of 

Public Interest Organizations   

Exhibit 137 
R Street Institute Commentary: DOE “Zombies” Are Eating 

Competitive Power Markets  





�


	Ex. 124 (November Order)
	Ex. 125 (IURC AB Brown CT Order )
	Ex. 126 (IURC 2025 CenterPoint Rate Order)
	Ex. 127 (Chrissy Behme Testimony)
	Ex. 129 (Energy Innovation Report)
	Ex. 130 (NERC Emergency Operations)
	Ex. 131 (Eddystone November Order)
	Ex. 132 - NIPSCO Rate Case Discovery Responses
	Ex. 133 (Department Press Release on Centralia Order)
	Ex. 134 (MISO Manual on Resource Adequacy)
	Ex. 135 (Holtec News Release)
	Ex. 136 (UtilityDive Article on Palisades Plant)
	Ex. 137 (R Street Institute Commentary DOE Zombies Are Eating Competitive Power Ma



