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Key Takeaways:

• Further examination of LMR availability reinforces the gap in 
LMR accreditation, which informs MISO’s strawman proposal

• Evaluation of five representative methods for wind and solar 
accreditation resulted in generally comparable accreditation 
results with logical differences, increasing the importance of 
qualitative considerations 

• MISO recommends a wind and solar accreditation approach 
aligned with the principal concept developed for thermal 
accreditation – accredit each unit based on availability during 
times of need – while accounting for unique long-term risks by 
incorporating a probabilistic approach

Purpose & 
Key Takeaways

Purpose: To respond to the LMR accreditation feedback and 

introduce a strawman proposal. To conclude the evaluation phase 
and discuss MISO’s recommendation for wind and solar. 



Resource accreditation should reflect the availability of resources when they are most needed. 

Significant growth of variable, energy-limited resources in the MISO footprint, along with changing 

weather impacts and operational practices, are shifting risk profiles in highly dynamic ways with 

implications to Resource Adequacy and planning. MISO’s existing accreditation methods for non-

thermal resources require further evaluation to ensure that the accredited capacity value reflects the 

capability and availability of the resource during the periods of highest reliability risk.

Revisit the established accreditation practices for non-thermal resources with a priority focus on those 

with the greatest reliability impact in the near-term.

Problem Statement

Scope

Reminder of the problem statement and scope developed by MISO and 
stakeholders to guide this effort:
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Load Modifying Resource (LMR) 

Accreditation



MISO has been discussing several gaps in how LMRs currently receive 
capacity credit and requested stakeholder feedback on these gaps at the July 
RASC
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LMR

Availability During 
Times of Need

Notification Times
Locational 

Information

Ruleset for 
Intermittent 

BTMG

LMR = Load Modifying Resource
BTMG = Behind-The-Meter Generation



MISO operators see a significant reduction in LMR availability when compared to what 
clears in the PRA
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*PRA results are cleared UCAP MWs and exclude ~1 GW of intermittent BTMG that is 

not required to enter availability in DSRI (Demand Side Resource Interface)

LMR = Load Modifying Resource
PRA = Planning Resource Auction

SS = Self-Scheduled

Availability SS Total Availability SS Total Availability SS Total Availability SS Total

PY18-19 3,276 1,832 1,036 2,868 1,685 930 2,615 1,525 784 2,308 1,540 695 2,236

PY19-20 3,515 1,653 999 2,652 1,617 890 2,507 1,549 843 2,391 1,819 709 2,528

PY20-21 2,961 1,762 1,035 2,797 1,655 735 2,390 1,308 1,009 2,317 1,633 918 2,551

PY21-22 2,944 1,407 1,083 2,490 1,404 869 2,273 1,380 916 2,297

PY22-23 2,951

Availability SS Total Availability SS Total Availability SS Total Availability SS Total

PY18-19 6,964 5,225 293 5,518 4,616 302 4,918 3,378 390 3,767 3,797 95 3,892

PY19-20 7,372 5,093 44 5,137 4,293 25 4,318 3,552 7 3,560 3,216 0 3,216

PY20-21 7,557 4,494 99 4,593 3,420 9 3,430 2,882 411 3,294 3,757 23 3,780

PY21-22 7,152 4,527 73 4,600 3,492 46 3,537 3,262 69 3,331

PY22-23 7,543

PRA 

Results*

PRA 

Results

Average DR Real-Time Availability during seasonal RA Hours

Summer

(Jun-Aug)

Fall

(Sept-Nov)
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(Dec-Feb)

Spring

(Mar-May)
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Fall

(Sept-Nov)
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(Dec-Feb)

Spring

(Mar-May)

Average BTMG Real-Time Availability during seasonal RA Hours



MISO evaluated the average summer availability (MW) across different levels of 
MaxGen/tight margin hours and, in most cases, availability decreased as the number 
of hours decreased

Average availability includes availability + self-scheduled MW
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Max
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Gen/
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BTMG 2,868 2,827 2,641 2,652 2,651 2,750 2,797 2,714 2,689 2,490 2,455 2,456

DR 5,518 5,549 5,643 5,137 5,142 5,044 4,593 4,547 4,376 4,600 4,508 4,498

PY18to19 PY19to20 PY20to21 PY21to22



Firm Service Level Example

Demand response resources that reduce to firm service level or are available when the load exists (i.e., 

air conditioner loads), should be broken out to understand the data. 

• If a 20 MW peak load can curtail to 5 MW, but is only running 10 MW, then the available curtailment is only 5 MW, but the resource is 

fully meeting its obligations 
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PRA Credit = 15 MW
DSRI = 5 MW Available & 10 MW Self-Scheduled



LMR Accreditation Strawman Proposal

• Align LMR accreditation with actual availability during times of need using the 

Demand Side Resource Interface (DSRI)

• Require intermittent BTMG to start providing availability and/or self-scheduled 

MW in DSRI to give operators visibility into MW available to them at any given 

time

• Align LMR accreditation with attributes needed during emergency events (e.g., 

reduced notification times are more valuable)

• Provide better transparency by requiring improved locational information in 

qualification/registration process
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Design specifics to discuss with stakeholders the next few months

• Number of hours per season

• Measuring availability for LMRs including intermittent BTMG

• Emergency Demand Response (EDR), Demand Response Resource (DRR) and LMR 

overlaps

• Transmission losses & PRMR add-back

• Intermittent BTMG forecasting

• Reliability value of notification times

• Process for the collection of accurate electrical locational information
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Next Steps for LMR:

• Request feedback on strawman proposal and design specifics

• Produce a design recommendation for the next phase of LMR accreditation reform by 

the end of the year

11 LMR = Load Modifying Resource



Wind and Solar Accreditation

Posted supplemental materials:
• Data library additions that includes hourly dispatch by fuel category for all portfolios 
• Updated Q&A document



FRAME the issue; set guiding parameters for this year’s effort

✓ Define the problem statement, scope and key considerations

EVALUATE three broad categories of accreditation approaches for wind and solar resources

✓ Define a set of evaluation criteria

✓ Select a representative set of three diverse future portfolios in pursuit of a least regrets approach

✓ Mine historic data where available; simulate data for emerging technologies and future portfolios

✓ Identify periods of high risk under different generation portfolios

✓ Evaluate how variations of the three accreditation approaches capture the periods of high risk

✓ Apply evaluation criteria to the results

 Narrow to one general approach for refinement in the design phase

DESIGN the proposed solution showing how the accreditation method would work

 Discuss and determine key design attributes (e.g., marginal versus average, number of weather years)

 Pursue proof of concept and straw proposal

 Perform impact analysis using today’s resource portfolio

 Refine proposal with stakeholder input

The goal of today’s discussion is to wrap the evaluation stage, review MISO 
recommendation, and begin to discuss conceptual design components

We are here



MISO recommends a wind and solar approach aligned with the principal concept developed 
for thermal accreditation - accredit each unit based on availability during times of need -
while accounting for unique long-term risks by incorporating a probabilistic approach

14

Probabilistic Method

Portfolio ELCC or approximation

Average vs. Marginal TBD

RA Hours Method

Based on performance during MISO’s 
recent historical high-risk hours

• Account for correlated risks (e.g., low wind, 
simultaneous forced outages)

• Include more history to account for 
infrequent risks without penalizing individual 
resources (e.g., extreme weather)

• Similar to MISO’s current wind approach

• Create incentives for individual resources to 
perform and improve performance over time

• Account for operational, realized risk

Class Level Unit Level

Recommended Approach for Wind and Solar: ELCC adjusted by RA hours
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MISO’s evaluation process incorporated historical analytics, modeling and simulation of 
future portfolios, and qualitative assessments based on MISO and other industry 
experience to assess relative strengths and weaknesses of each approach

Non-
Thermal 

Evaluation

Analytics on 
Historical 
Datasets

Modeling 
and 

Simulation
Jurisdictional 

Scan & 
Industry 
Research

MISO incorporated several 
different approaches, each 
having some limitations (e.g., 
simulated future RA hours), to 
develop a composite view that 
informed MISO’s 
recommendation 



MISO and stakeholders defined an updated set of evaluation criteria, 
built upon what was used for thermal resources

• Ability to identify and sufficiently mitigate actual risk under current and future portfolios and grid conditions, in 
conjunction with markets and operations

• Ensure sufficient capacity in the planning horizon when needed to maintain reliability
• Results in comparable outcomes with methods for other technology types or resource classes

Impact

• Relative practicality/ scalability/ administrative feasibility of implementation for both MISO and Market Participants

• Understandability for both MISO and Market Participants

Feasibility

• Ability to accommodate evolving resource portfolio and technologies that can help mitigate shifting risks across all 
time periods 

Flexibility

• Ability to reasonably inform state and utility long-term resource planning processes which rely on accreditation

Stability

Criteria for evaluation used for thermal resources: October 2020 RASC presentation (Slide 23)16

chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/https:/cdn.misoenergy.org/20201007%20RASC%20Item%2003a%20Reliability%20Requirements%20and%20Subannual%20Presentation%20(RASC010%20011%20012)480415.pdf
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Unit-Level Class-Level Impact Flexibility Feasibility Stability

MISO’s current Wind 
method

Performance 
during Annual1 eight 
peak hours

Average Individual-ELCC; 
Annual1

ELCC or 
approximation2

adjusted by RA hours

Performance 
during Seasonal RA 
Hours 

Seasonal, Average or 
Marginal Portfolio-ELCC 

RA Hours Only

Unit performance during Seasonal RA Hours;

Blended Option A Average between actual unit performance during 
Seasonal RA Hours and modeled class-level 

Seasonal Average Portfolio-ELCC

Blended Option B Sum of unit actual performance during RA hours; 
Seasonal and unit actual performance during 
simulated Loss-of-Load Hours 

MISO’s Thermal 
Proposal
(Reference)

Seasonal RA Hours Unforced Capacity (UCAP)

1. The current annual accreditation construct will become seasonal pending 
the FERC decision.

2. ELCC approximations could include other simplified LOLE based methods 
(e.g., NYISO’s marginal reliability improvement or other LOLE study 
processing) pending further investigation of accuracy and feasibility 
implications.

Option Name

MISO’s evaluation shows the need to evolve MISO’s current methods for 
accrediting wind and solar resources and determined that a portfolio-ELCC 
method adjusted by RA hours offers advantages over other methods
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Unit-Level Class-Level Impact Considerations

MISO’s current 
Wind method

Performance 
during 
Annual 8 peak 
hours

Average 
Individual-
ELCC; Annual

The Individual-ELCC method does not account for portfolio effects and may not 
be sustainable for multiple class types. Peak hour allocation misses important risk 

periods

ELCC or 
approximation 
adjusted by RA 
hours

Performance 
during 
Seasonal RA 
Hours 

Seasonal,
Average or 
Marginal 
Portfolio-ELCC 

While accounting for portfolio effects, the Portfolio-ELCC method includes a 
wider range of potential risk events and may better manage uncertainty, 

including correlated events. Most aligned with MISO’s thermal filing.

RA Hours Only
Unit performance during 

Seasonal RA Hours;

Accurately captures actual tight margin operating events that occur within the 
lookback window (e.g., 3-years), but only accounts for near-term performance 

which may miss extreme weather

Blended Option A Average between actual unit 
performance during Seasonal RA 

Hours and modeled class-level 
Seasonal Average Portfolio-ELCC

Hedges against operational or planning perspective biases by including both 
perspectives but using an average may be sub-optimal use of combining

Blended Option B Sum of unit actual performance 
during RA hours; Seasonal and 
unit actual performance during 
simulated Loss-of-Load Hours 

Applying LOL hours without accounting for weighting loses some of the 
probabilistic weighting benefits from the ELCC approach 

Given unique operational characteristics of Wind and Solar, namely tight coupling to 
weather patterns, MISO’s evaluation determined that probabilistic methods offer 
“Impact” advantages over the other methods

R
ec

om
m

en
d

at
io

n



MISO previously shared how weighting and number of risk hours within RA Hour and ELCC 
methods contribute to differences in capacity credit results
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Different LOL hour weighting based on 
simulated risk distribution, which include 
modeling and simulation of correlated events

LOL Hours Distribution RA Hours Distribution

Equal weighting of RA hours based on tight margin 
hours that materialized in an operating timeframe

ELCC = Effective Load Carrying Capability
LOL = Loss of Load

Note: RA hours chart is based on actual operating tight margin conditions for the Central/North region

MISO's recommended approach captures merits of each method by capturing risks seen in the planning 
and operational horizons with unit level RA Hours adjustments.



A summary of capacity credit variation among methods simulated across future 
resource mixes
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The changing mix affects the risk profile and potential accreditation of non-thermal 
resources, which is most visible from solar ELCC summer results accounting for potential 
correlated events during early evening risk hours
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Given the recommended probabilistic planning perspective for guiding class capacity credit 
values, MISO sees value in coupling this approach with the historical operational perspective to 
reflect risks that materialize in actual recent system operations
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Operational Perspective for Unit Level

RA Hours Method

Based on performance during MISO’s 
recent historical high-risk hours

Planning Perspective for Class Level Adjustment

Probabilistic Method

Portfolio ELCC or approximation

Accounts for longer-term correlated risks as a 
key feature for informing planning models 

Incentivizes reliability-supporting decisions 
related to non-thermal unit availability and 
plant design

Example of risk selection differences from discussions on method risk selection at 
the May RASC1 meeting and June non-thermal workshop2

[1] Resource Adequacy Subcommittee (RASC) – May 25 (linked here)
[2] Non-Thermal Accreditation Workshop – June 21, 2022 (linked here)  

Central/ North area only

https://cdn.misoenergy.org/20220525%20RASC%20Item%2006b%20Non-Thermal%20Accreditation624769.pdf
https://cdn.misoenergy.org/20220621%20Non%20Thermal%20Accreditation%20Workshop625264.pdf
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Unit-Level Class-Level Flexibility Considerations

MISO’s current 
Wind method

Performance 
during Annual 8 
peak hours

Average Individual-
ELCC; Annual

Does not extend to new resource types well. Results are sensitive to 
modeling inputs

ELCC or 
approximation 
adjusted by RA 
hours

Performance 
during Seasonal 
RA Hours 

Seasonal, Average or 
Marginal Portfolio-
ELCC 

ELCC method can extend to include all resource classes. Results are 
sensitive to modeling inputs and assumptions for new technology classes

RA Hours Only Unit performance during Seasonal RA 
Hours

Reliance on historical view only may pose challenges for including new 
technology classes, especially for fast installed capacity increases

Blended 
Option A

Average between actual unit 
performance during Seasonal RA Hours 

and modeled class-level Seasonal 
Average Portfolio-ELCC

Flexibility considerations are a combination of the Modified ELCC and RA 
Hours Only methods

Blended 
Option B

Sum of unit actual performance during 
RA hours; Seasonal and unit actual 
performance during simulated Loss-of-
Load Hours 

Given the impact takeaway for assessed portfolios, an evolving resource mix 
would likely challenge the method

While it is not clear that any method has high “Flexibility” to extend to 
new technologies, either ELCC or RA hours appear to be adequate in 
the near- to mid-term timeframes
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A comparison of the level of effort required to extend the methods to new non-
thermal technology classes shows merits of MISO’s recommendation over others
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MISO’s current Wind method (probabilistic) was adequate in the past with small 
amounts of other non-thermal resources

Higher levels of Solar drives the need to include accreditation diversity 
effects and adds another level of computational complexity

Accounting for interaction effects becomes even 
more relevant when stand-alone storage and 
hybrids are included  

For instance, it becomes critical to capture aspects 
like the duration of loss of load events, 
chronological modeling, and energy-limited 
effects in the accreditation

With a diversifying fleet, an increasing need to capture synergistic 
effects results in increasing computational requirements

The proposed approach has 
the flexibility to allow for 

different risk modeling 
based on resource 

attributes in LOLE while 
being capable of applying 

the same performance 
standard across all 

resources
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Unit-Level Class-Level Feasibility

MISO’s current 
Wind method

Performance 
during 
Annual5 8 peak 
hours

Average Individual-
ELCC; Annual5

Higher level of resources to implement (e.g., computational and staffing). 
Complex modeling concepts to communicate and understand

ELCC or 
approximation 
adjusted by RA 
hours

Performance 
during 
Seasonal RA 
Hours 

Seasonal, Average or 
Marginal Portfolio-
ELCC 

Similar feasibility considerations to MISO’s wind approach. Potential to 
explore simplifications that still rely on probabilistic LOLE modeling such 

as those being explored or implemented in other jurisdictions

RA Hours Only Unit performance during Seasonal RA 
Hours;

Relatively simple to communicate and replicate without in-depth modeling 
knowledge but requires alignment with LOLE model  

Blended Option A Average between actual unit 
performance during Seasonal RA Hours 

and modeled class-level Seasonal 
Average Portfolio-ELCC

The most resource intensive option. Implementation would require both 
Modified ELCC and RA Hours Only methods

Blended Option B Sum of unit actual performance during 
RA hours; Seasonal and unit actual 
performance during simulated Loss-of-
Load Hours 

Relatively simple to implement as results could draw from existing and 
planned MISO practices such as MISO’s LOLE analysis and proposed 

thermal accreditation approach (i.e., Tariff revisions and Schedule 53)

Accreditation has inherent complexities, as evidenced by active industry work 
to simplify methods; however, MISO views each of the methods evaluated to 
be Feasible with different tradeoffs
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MISO will monitor stability implications of design decisions made in the 
conceptual design stage 

• Stability was considered but 

did not play a major role in 

MISO’s evaluation

• MISO previously shared 

analysis showing ELCC 

capacity credit results 

averaged over a different 

number of years

• Stakeholders shared views 

that Stability should perhaps 

be de-emphasized as it could 

be an undesirable feature in 

some circumstances
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Example of capacity credit results differences based on timeframe considered for averaging 
results, as presented in the July RASC1

[1] Resource Adequacy Subcommittee (RASC) (Linked here)

https://cdn.misoenergy.org/20220713%20RASC%20Item%2007a%20Non%20Thermal%20Accreditation%20Presentation%20(RASC-2020-4%202019-2)625465.pdf


MISO recommends accrediting wind and solar resources based on performance during 
RA Hours and adjusting cumulative unit accreditation to a class capacity value that is 
derived from a probabilistic method
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Probabilistic Method

Portfolio ELCC or 
approximation – Average vs. 

Marginal TBD

RA Hours Method

Based on performance 
during MISO’s recent 

historical high-risk hours

Class Level Unit Level

Recommended Approach for Wind and Solar

Based on 
performance 
in peak hours

Class Level Unit Level

Existing Approach for Solar

Unforced Capacity (UCAP) RA Hours Method

Class Level Unit Level

Filed* Approach for Thermal

*Pending FERC approval

Individual
ELCC -

average

Based on 
performance 
in peak hours

Class Level Unit Level

Existing Approach for Wind

N/A



Beyond the high-level recommended approach for wind and solar accreditation, 
MISO is asking stakeholders to help refine key conceptual design considerations

Initial design considerations and MISO’s suggested approach: 

• How should an RA Hours approach be applied to determine the relative capacity 

accreditation for individual units?

• Should wind and solar be added to the definition of Schedule 53 Resources?

• How should a probabilistic approach to class level accreditation be calculated:

• Should MISO utilize a marginal or average ELCC approach? 

• What sub-versions or combination of these approaches should also be considered?

• How many historical ELCC values should factor into accreditation for the prompt year? 
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MISO intends to use the September non-thermal accreditation workshop to present and discuss the design 
options in more detail. The goal today is to gather early-input on the major design considerations to identify 

focus areas for the workshop.



As a strawman proposal for stakeholder consideration, MISO suggests extending 
Schedule 53 to wind and solar resources
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Design Elements Filed Thermal Proposal Strawman for Wind & Solar

Hour
Selection

Calculation of operating margin to 
identify RA hours

Online margin + offline margin with 12 hours or 
less lead time divided by RT load

Same, could add wind and solar resources 
into the definition of Schedule 53 Resources

Top X% of tightest margin hours
Tier 1: all hours excluding tight hours in Tier 2

Tier 2: MaxGen hours supplemented with top 3% 
of tight margin hours per season

Same

Margin threshold Yes, 25% Same

Seasons with no/ limited RA hours 
to meet 3% per season (65 hours)

Supplement deficient number of hours with 
Annual Average Offered Capacity (AAOC) over 

top 3% of tightest margin hours per year
Same

Regionality (N+C/S) 
(tight margin and MaxGen hours)

Yes Same

Leadtime for offline units 
(tight margin calc)

24 hours Same

Accreditation 
Calculation

Annual verses seasonal 4 season Same
Tiered weighting Tier 1 20%; Tier 2 80% Same

Leadtime for offline units 24 hours Same
Real-time offer considered Tier 1 & Tier 2 Emergency Max Actual injections plus curtailments

Adjustment factor Multiply ISAC by ratio of UCAP to ISAC for parity Same

Planned 
Outage 

Exemption

Exemption removes hours from 
the Schedule 53 calculations

Yes, full out-of-service outages only with 
proposed three-level structure (none, tier 1, 

tier 2)

Same, look at adding exempt derates for all 
Schedule 53 resources



Should wind and solar accreditation be based on marginal or average 
ELCC?
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Decision Framing

The IMM and many industry experts appear 

to prefer a marginal approach.  PJM 

recently implemented an average approach. 

Investment signals, recognition of 

correlated risks and the predictability of 

resource adequacy outcomes for resource 

owners and LSEs are both important.

This is a topic of ongoing debate in the industry.  Marginal accreditation is said to provide a stronger 
signal to guide investment, while average accreditation reflects the value of resources already in-
service.

Options

1. Marginal ELCC

a) Accredit the next X MWs

b) Use vintage to rank order ELCC

c) Use cost or another attribute to sort

d) Hold ELCC constant when put in service

2. Average ELCC

3. Construct a blended approach

Portfolio ELCC or an ELCC approximation can be used for either marginal or average



How many historical ELCC values from past years should go into 
accreditation for the prompt year in the annual wind and solar study?
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Decision Framing

How many years should be considered? Do 

values from 5 or 10 years ago have equal 

value with more recent data?  

For solar, which has no historical ELCC 

values, is simulated data useful to broaden 

the data set?

The current ELCC study for wind uses ELCC values for all years since the resource was placed in service 
up to the 17 years considered in the study. Currently, these values carry equal weighting.  May not be an 
issue under certain marginal ELCC approaches.

Options

1. Status quo, consider all past ELCC values (at 

current fleet penetration) equally

2. Weight recent values more highly

3. Do not use values more than 12-15 years old

4. Do not use past ELCCs, instead use large number 

of actual and simulated weather years in the study 

and generate unique ELCC for prompt year



Next Steps



RASC 
(1/26)

Initiate the 
framing and 
evaluation 
stages
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FRAME

MISO aims to have design recommendations for non-thermal resource 
accreditation reform by the end of the year

We are here

EVALUATE CONCEPT DESIGN
2023

FILE/BUILD/
IMPLEMENT

RASC 
(3/9)

Active 
stakeholder 
discussion on 
revised 
framing/scope 
and high-level 
evaluation 
considerations  

RASC 
(4/20)

Present and 
discuss 
evaluation 
criteria and
representative 
group of 
accreditation 
options

RASC
(5/25)

Present and 
discuss 
preliminary 
evaluation 
results

Initiate the 
framing and 
evaluation 
stages

RASC
(7/13)

Present and 
discuss 
evaluation 
results

Present and 
discuss 
specific 
aspects of 
LMRs for 
evaluation

RASC
(8/24)

Present and 
discuss 
recommendation, 
introduce design 
considerations

Present and 
discuss design 
options and 
criteria

RASC
(10/12)

Present and 
discuss 
preliminary 
design criteria 
results

Present and
discuss
preliminary
design criteria
results

RASC 
(11/20)

Present and 
discuss final 
design 
recommendation

Present and 
discuss final 
design 
recommendation

Workshop
(6/21)

Discuss 
learnings to 
date and 
illustrate 
application of 
evaluation 
criteria

LMR:

Wind/ 
Solar:

Workshop
(9/21)

Discuss 
design 

options 
and 

criteria



Stakeholder Feedback Request

• MISO requests additional written feedback by September 7 on the following:

• Please provide input on MISO’s LMR strawman proposal and design specifics presented in 

Slide 10

• Please provide input on the following for wind and solar accreditation: 

• MISO’s recommendation to accredit wind and solar resources based on performance during 

RA Hours and adjust cumulative unit accreditation to a class capacity value that is derived 

from a probabilistic method

• Design considerations and recommendations presented in Slides 28-31

• Areas of focus for the September workshop

• Issue Tracking ID#: RASC2019-2, RASC2020-4

• Feedback requests and responses are managed through the Feedback Tool on the MISO website: 

https://www.misoenergy.org/stakeholder-engagement/stakeholder-feedback/
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https://www.misoenergy.org/stakeholder-engagement/stakeholder-feedback/


Contact Information

Armando Figueroa-Acevedo: 
afigueroa-acevedo@misoenergy.org

Jordan Bakke: jbakke@misoenergy.org
Lynn Hecker: lhecker@misoenergy.org

Dustin Grethen: dgrethen@misoenergy.org
Davey Lopez: dlopez@misoenergy.org
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Appendix



Additional diurnal plots showing the distribution of LOLP, RA hours, the average net-load, 
and the average availability of solar for the 4 portfolios studied.
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Additional diurnal plots showing the distribution of LOLP, RA hours, the average net-load, 
and the average availability of wind for the 4 portfolios studied.



The ELCC approach tracks the effects of the changing resource mix on the 
duration of loss of load events, providing a guiding rail for non-thermal 
accreditation
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• Future 1-2039 shows a more 
acute risk profile that leads to 
LOL events with shorter 
duration

• Storage sensitivity shows a 
reduction in the duration of 
shortfalls in the Spring, but 
higher in other seasons

• The long-duration events are 
related to low availability of 
non-thermal resources



The variation of resource adequacy metrics as a function of the portfolio mix and 
season reinforces the need to monitor multiple perspectives of shortfall events, 
including the magnitude and duration
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Unit-level ISAC by season from historical wind resources
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Summer ISAC

Fall ISAC

Winter ISAC

Spring ISAC



Unit-level ISAC by season from historical solar resources
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