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 Introduction 
This white paper summarizes the Supply Adequacy Working Group’s (SAWG) and Operating Reliability 

Working Group’s (ORWG) recommendations to the Market and Operations Policy Committee (MOPC) for high 

priority action items (as indicated by the ESRSC) related to capacity accreditation of Energy Storage Resources.  

The SAWG has coordinated this effort with the ORWG, based on the recommendation from the Electric Storage 

Resources white paper and assigned by the Electric Storage Resource Steering Committee (ESRSC).  The ESRSC 

is a task force that is coordinating and directing various working groups in development of policy and procedure 

recommendations to the Markets and Operations Policy Committee (MOPC) regarding grid integration of electric 

storage resources (ESRs).  Policies developed to integrate ESRs should seek to maximize the flexibility of ESRs 

while maintaining reliable and economic operations. 

 

The three issues addressed by this whitepaper have the SAWG as the primary lead with input from the ORWG, 

also listed as a primary group.  These issues and the proposed recommended path given by the ESRSC to address 

are listed as follows1:  

C1. Determine ESR capacity accreditation process  
It is recognized that ESRs will be eligible to meet SPP’s resource adequacy requirement. In its FERC Order 841 

compliance filing, SPP stated that per SPP Planning Criteria Section 7, an ESR requires a four-hour accreditation 

value.  For example, a 100 MW-hour battery would have an accreditation value of 25 MW, as it would need to be 

available for four hours.  

 

Due to the uncertainty of exactly how ESRs will be used in future day-to-day operations, SPP staff and the 

SAWG are studying ESR accreditation using the effective load-carrying capability (ELCC) methodology.   

 

ESR whitepaper Recommendation: The SAWG is to recommend the ESR accreditation process and coordinate 

with the ORWG as to the practical application of the process. 

                                                 
 
1 Items from the SPP Electric Storage Resources whitepaper 
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C2. Determine ESR duration and availability requirement  

The ELCC study for capacity accreditation will evaluate several different aspects of potential ESR operation to 

determine if the four-hour duration is appropriate. The ELCC study will evaluate the possibility of ESRs being 

dispatched solely to preserve reliability, presumably via SPP market dispatch. It will also evaluate an economic 

arbitrage dispatch option, which is dispatch by the user when prices are optimal.  Additional scenarios will 

analyze the impact of hybrid facilities (such as ESR/solar, ESR/wind, and ESR/wind/solar) in which the ESR is 

only charged by its co-located generation, which limits charging capability.  

 

ESR whitepaper Recommendation: The SAWG and ORWG are to recommend the duration and real-time 

availability criteria for an ESR to be considered as capacity for resource adequacy obligation.  

C3. Determine maximum amount of ESRs allowed in resource adequacy portfolio 
An ESR does not create new energy but rather shifts when energy is used.  Meeting SPP’s resource adequacy 

obligation with 100% ESRs would create reliability issues because there would be insufficient new energy to 

charge the ESRs.  SPP should consider putting limits on how much ESR capacity could be included in the 

resource adequacy portfolio. 

 

ESR whitepaper Recommendation: The SAWG and ORWG are to analyze and recommend a maximum amount 

of ESRs to be allowed to provide capacity for SPP’s resource adequacy obligation as well as any necessary 

parameters related to application of such a maximum. 

 

 Issue C1 – Determine ESR Capacity Accreditation Process 
 

SAWG Position 

Item C1, as defined by the ESR whitepaper, assigns to the SAWG the task of determining ESR accreditation.  The 

SAWG recommends using the Effective Load Carrying Capability (ELCC) Methodology for accrediting ESRs in 

accordance with the Energy Storage Accreditation Methodology Whitepaper attached in Appendix A.   

 

The SAWG recommends the ELCC methodology for the following reasons.   
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• The Market and Operations Committee (MOPC) approved funding for the completion of a study that 

would evaluate the effectiveness of using an ELCC methodology for use in accreditation of ESRs.  SPP 

Staff and SAWG developed the scope for the study and the study was performed by a third-party 

consultant, Astrape’ (Astrape’ ESR study).   

• The Astrape’ ESR study determined that as penetrations of ESR increase on the SPP System that the 

ability of ESRs to meet the net peak demand of SPP will decrease.  Penetrations of up to 8,000MW of 

ESR were evaluated.   

• The Astrape’ ESR study determined that if a four-hour duration of as ESR is utilized in SPP, the capacity 

credit of ESRs maintain nearly 100% capacity contribution on peak hours for penetrations up to 

2,000MW, after which time the effectiveness and capacity credits will begin to decline/decrease.  For 

battery durations of less than four-hours, the capacity credit declines with much lower penetrations.  

• The results of the Astrape’ ESR study indicate that ESR cannot be accredited by a static methodology 

similar to conventional generators due to their reduced effectiveness as penetration of ESRs on the system 

grows.     

• ELCC methodology uses a similar methodology as Loss of Load Expectation (LOLE) analysis, which is 

currently used by SPP Staff to determine the Planning Reserve Margin (PRM).  Use of the same 

methodology to calculate the effectiveness of ESR accreditation as is used to determine PRM ensures that 

the ESR accreditation will not adversely impact the PRM going forward.   

• ELCC methodology has previously been approved by the MOPC for determining the accreditation of 

wind and solar resources starting in 2023 summer peak.   

• For more information, please refer to the Energy Storage Accreditation Whitepaper in Appendix A.   

 

ORWG Position 

The ORWG review of C1 identifies the need in the accreditation process to clearly identify the true output 

capability of the ESR considering factors that include depth of discharge of different technologies and calendar 

degradation (degradation at an idle state of charge).  The ORWG is concerned that ESRs do not generate 

electricity and can only discharge for a limited amount of time.  Once the device is discharged it must recharge, 

becoming a load, before it can be discharged again. The ORWG believes this limitation of ESR’s must be 

considered when determining accreditation. The ORWG has concerns that the ELCC methodology was focused 

on only Peak Capability adequacy instead of total energy available for load.  

 



Southwest Power Pool, Inc.            

SAWG/ORWG Action Items for MOPC 

  6 

The ORWG considerations for HITT S3 – C1: 

• The ORWG supports the SAWG recommended use of ELCC for accreditation, however the ORWG 

recommends future clarifying methodology enhancements as described in the Conclusion and 

Recommendations under the ORWG additional policy issues for ESRSC assignment consideration. 

 
• State how an ESR’s charge/discharge cycle will be factored into the rating of the ESR.  For an ESR that is 

rated to discharge to 10% of capacity and charge to 90% capacity, provide clear guidance that only the 

portion of the ESR available to provide energy is eligible to be studied in the ELCC assessment.  This 

available energy is ascertained through demonstration. 

• Accreditation value is based on an annually demonstrated output based on a four-hour period. 

• State how accredited capability reflects the limitation due to the ESR becoming a load part time and only 

being available for a limited time period (e.g. four-hours, six-hours, etc.) 

• Assure ELCC includes the ESR as load during charging. 

• Considerations with respect to Energy vs Peak Capability adequacy should be assessed.  

• SPP should assure ESRs are not counted toward resource adequacy for any portion considered as 

Transmission Assets. 

 

 Issue C2 Determine ESR Duration and Availability Requirement  
 

SAWG Position 

The C2 issue as defined by the ESR whitepaper assigns to the SAWG and ORWG the task of determining ESR 

duration and availability requirements.  The SAWG recommends using a four-hour rating for ESRs as the base 

rating in accordance with the Energy Storage Accreditation Methodology Whitepaper attached in Appendix A.     

 

The SAWG recommends a four-hour duration and availability requirement for stand-alone batteries for the 

following reasons 

• Planning Criteria currently requires a four-hour availability of fuel for all resources (excluding wind and 

solar resources).   

• A four-hour duration requirement was recently added to Tariff Attachment AA in accordance with a 

FERC directive.   
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• The Astrape’ ESR study looked at battery duration values of two-hour, four-hour, six-hour, and eight-hour 

equipment.   

o The Astrape’ ESR study showed that two-hour duration battery equipment was not effective at 

maintaining 100% accreditation for meeting SPP net peak demand.  At approximately 500MW 

penetration of two-hour ESRs, a two-hour battery would have approximately 70% of accreditation 

and would fall sharply as penetration continues to increase.   

o The Astrape’ ESR study showed that four-hour duration battery equipment was effective for 

meeting SPP net peak demand for penetrations of up to 2,000MW of ESR.   

o While six-hour and eight-hour battery equipment were shown to maintain higher capacity credit 

than four-hour equipment, it is not recommended to go with a duration of higher than four-hours 

until such time that penetrations of ESR increase to a point that four-hour batteries are not shown 

to be effective.   

• ‘Hybrid resources’ (resources that have both solar and storage behind a point of common coupling) are not 

included in this recommendation and will be addressed at a later time.   

• For more information, please refer to the Energy Storage Accreditation Whitepaper in Appendix A. 

 

ORWG Position 

The ORWG recommends that for C2 there should be a minimum duration criterion specified, and the four-hour 

duration is recommended for an ESR to be counted for resource adequacy.  If an ESR is not capable of a 

continuous output for four hours, the accredited amount will be zero. 

 

The ORWG considerations for HITT S3 – C2: 

• The ORWG has no recommendation for additional real-time ESR availability criteria.  

• Under Hybrid configurations with DER charging, there should be a direct correlation between the 

charging resource accredited capacity and the ESR accredited capacity.  When the charging resource is 

charging the ESR, it is not providing the portion of the resource that it is using for charging.  Accreditation 

should reflect what the hybrid combination can deliver to the grid. 

 Issue C3 Determine Maximum Amount of ESRs for Resource Adequacy  
 

SAWG Position 
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The C-3 Item as defined by the ESR whitepaper assigns to the SAWG and ORWG the task of determining a 

maximum amount of ESR to be allowed in a resource adequacy portfolio.  The SAWG does not recommend 

assigning a maximum amount of ESR to be allowed in a resource adequacy portfolio at this time.  SAWG 

recommends that the performance of future ELCC and LOLE assessments will be able to accurately determine 

the appropriate level of capacity credits given to ESRs in the resource adequacy portfolio.  If an ELCC 

assessment for a given year indicates that ESR will have limited capacity credits, ESRs will have limited value to 

any Load Responsible Entity (LRE) that chooses to add these resources to their portfolio.  The SAWG gives the 

following reasons for this recommendation. 

 

• The effectiveness of ESRs for meeting net peak demand are dependent upon an ESR’s ability to ‘peak 

shave’ the load of the system.   

• As determined by LOLE and ELCC assessments, the capacity credits of ESR will be dependent upon the 

available resource fleet at the time.  

o For systems that are predominantly comprised of conventional resources, ESRs will need to be 

able to ‘peak shave’ during the normal peak hours of the day.   

o For systems that have high penetrations of solar resources, the ‘net peak’ will be shifted to periods 

later in the day when solar resource output begins to decline but while loads (air conditioning, etc.) 

are still high.   

o For systems that have high penetrations of ‘Hybrid resources’, the net peak may be shifted to the 

early morning to account for the possibility that solar resources are unavailable due to charging 

ESR resources.  

o Systems that may have high penetrations of ‘quick start’ resources, a different load pattern may be 

observed.    

• Since the exact configuration of future (5+ years) generation portfolios cannot be definitively determined 

at the time of the ELCC and LOLE assessments, it is recommended to project the capacity credits of ESRs 

based on the planned portfolio at the time of the time of those assessments.   

• LREs will be able to determine if an ESR is a cost-effective use of capital for meeting the Resource 

Adequacy Requirement (RAR) for the near term based on the annual ELCC study.   

• For more information, please refer to the Energy Storage Accreditation Whitepaper in Appendix A. 
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ORWG Position 

The ORWG views ESRs as Energy Storage Devices, not Energy Storage Resources. With respect to 

configurations the ORWG believes that each ESR implementation will be unique and may impact resource 

adequacy differently in each location. The initial maximum amount of allowable ESRs needs to be approached 

incrementally and conservatively, which is illustrated in the considerations. This approach allows for learning and 

process development including real-time experiences for the management of ESRs. The ORWG recommended 

approach for the maximum amount is not necessarily SPP wide and could be unique for each location, as some 

areas deal with unique operating situations. The ORWG also recommends that SPP monitor the real time 

performance / impact of ESRs used in the SPP RC footprint and to apply this information to future evaluations. 

With each ESR considered as a generating resource and a load, it is imperative that each ESR is included in all 

LOLE studies. 

 
The ORWG considerations for HITT S3 - C3: 

• The ORWG recognizes that ESRs cannot make up 100% of the resources. Therefore the ORWG 

recommends a limit be established requiring each LRE to have the capability to recharge their ESRs.  

• A maximum ESR limit should be established which is based on the LRE’s ability to charge.   

- Maximum ESR = the amount that can be fully charged to meet the four-hour capability by the 

MWHs available when total firm capability exceeds load based on an average of the top 10 peak 

load days sampled for that LRE as shown by the Entity ESR Limit in the appendix.  

• Limit may be adjusted (up or down) over time as experience and impacts are studied and better 

understood. 

 Conclusion and Recommendations 
This white paper summarizes the SAWG’s recommendations to the MOPC for high priority action items (as 

indicated by the ESRSC) related to capacity accreditation of Energy Storage Resources.   

The three issues addressed by this whitepaper have the SAWG as the primary lead with input from the ORWG, 

also listed as a primary group. These issues and the considerations of both the SAWG and ORWG are included in 

the body of this whitepaper.  

 
ORWG additional policy issues for ESRSC assignment consideration: 

• C1: SAWG should consider enhancements to the ELCC process to account for discharge cycle, ESR 

charging periods, and input based on demonstrated capability and not include ESRs as transmission. 
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o Factor in the ESR’s charge/discharge cycle into the ESR rating.   

 Establish a method that defines how the portion of the ESR available to provide energy is 

eligible to be studied in the ELCC assessment.  For example: “An ESR that is rated to 

discharge to 10% of capacity and charge to 90% capacity.” 

o Establish criteria that defines the capability demonstration for determining the ESR rating. 

 An annual four-hour duration test is recommended. 

o Assure ELCC includes the ESR as load during charging 

 Enhance the ELCC methodology to describe how the ESR charging periods are included 

within the assessment. 

o SPP should assure ESR’s are not counted toward resource adequacy for any portion considered as 

Transmission Assets. 

 

 

• C2: SAWG should consider hybrid configurations with DER charging accreditation that reflects the 

capability that the hybrid combination can deliver to the grid. 

 

 

SAWG and ORWG Recommendations to the MOPC: 
• C1: The SAWG and ORWG recommend the MOPC adopt the use of ELCC for ESR accreditation. 

• C2: The SAWG and ORWG recommend the MOPC adopt the four-hour minimum duration for ESR 

capacity accreditation and no additional real-time ESR availability criteria at this time. 

• C3: The SAWG does not recommend a maximum ESR participation limit for each LRE at this time. The 

SAWG will continue to analyze the increased penetration levels of ESR. The ORWG recommends the 

MOPC adopt a policy to establish a maximum ESR participation limit for each LRE based on the load and 

resource capacity calculations: 

o Maximum ESR = the amount that can be fully charged to meet the four-hour capability by the 

MWHs available when total firm capability exceeds load based on an average of the top 10 peak 

load days sampled for that LRE as shown by the Entity ESR Limit in the appendix..  

 Appendix 
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