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1 – Background
The objective of this white paper is to propose solutions to the challenges concerning resource adequacy reporting in the face of a rapid and sizable influx of large flexible loads on the ERCOT system. Ideas discussed in this paper will be the product of a collaborative effort from several parties with varying backgrounds and expertise that include ERCOT (Evan Neel), Lancium (Eric Goff & Andrew Reimers), Oncor (Martha Henson), American Electric Power (Blake Gross), and Jupiter Power (Caitlin Smith). Proposed solutions will be outlined in this document and shared with the Large Flexible Load Task Force (LFLTF) where they will be subjected to stakeholder input before being used to draft necessary protocol and ERCOT methodology changes.
The introduction of large flexible loads on the ERCOT system present several challenges to resource adequacy reporting that ranges from the categorization of resources in seasonal reporting to modeling in probabilistic assessments. The following provides a complete list of the issues evaluated in this paper.
· How should behind-the-meter and stand-alone LFLs be treated in the Capacity, Demand, and Reserves (CDR) and Seasonal Assessment of Resource Adequacy (SARA) reports with respect to reserve margin.
· How should generating units co-located with LFLs and stand-alone LFLs be classified and accounted for, and what should be their granularity of reporting?

· What methodology should be used to calculate a capacity contribution, or similar metric, for resources co-located with LFLs?

· What should be the eligibility criteria for SARA/CDR inclusion of LFLs?
· How should deterministic risk scenarios related to LFL penetration be characterized in the SARA report?

· How to appropriately incorporate stand-alone LFLs into resource adequacy reports with respect to the long-term peak load forecast?
· How will stand-alone and co-located LFLs be represented probabilistically in both the probabilistic SARA operating reserve risk model and the Strategic Energy & Risk Valuation Model (SERVM) when performing the Reserve Margin Study and calculating Effective Load Carrying Capacities (ELCCs)?
2 – Accounting of LFLs in the CDR & SARA: Large Loads Tab
In a recent open letter from Commissioner McAdams to the rest of the PUC, he suggested ERCOT be directed to “create a voluntary system for registering critical industrial load resources and large flexible loads” and utilize that information to “create more detailed line items for load resources in forthcoming adequacy reports”. Specifically, the desire of the Commission is to improve “visibility into nature, volume, and responsiveness of these loads” in the CDR and SARA reports.
To uphold the desire of the Commission concerning new reporting on loads, it is recommended to add a new tab to the CDR and SARA reports called “Large Loads”, which will break down the available capacities of resources co-located with LFLs as well as stand-alone LFLs into new line items. Doing so will break the co-located resources away from being categorized as private-use-network (PUN) units. This will allow ERCOT to propose new methodologies for accurately determining seasonal peak behaviors of these resources, which are expected to act very differently than traditional PUN units. Splitting these two types of behind-the-meter (BtM) resources into separate line items will allow for the kind of transparent reporting the PUC is requesting while still maintaining the confidentiality surrounding the load data at traditional PUN sites and co-located LFLs alike. Regarding stand-alone loads, a separate tab, which would be formatted similarly to the Seasonal Capacities tab, would provide an appropriate space for the detailed accounting of both critical and flexible loads leading into the PUC directed CDR and SARA redesign efforts.
Within the CDR and SARA reports the Large Loads tabs will look very similar to the Seasonal Capacities tabs. Each co-located generating unit and stand-alone load will be listed in its own row containing the following information: Unit/Load Name, Generation Interconnection Project Code (where applicable), Unit/Load Code, County, Fuel/Load Type, Zone, In Service Date, as well as the appropriate capacity values. For co-located LFLs, all the generation resources will be listed out within a single section regardless of fuel type. The total peak generating capacity of these collective units will then be calculated by subtotaling each resource by fuel type and applying the appropriate capacity contribution multipliers before summing the total. An example of what this would look like in the SARA report is included in the figure below.
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UNIT/LOAD NAME

GENERATION 

INTERCONNECTION 

PROJECT CODE

UNIT/LOAD CODE COUNTY FUEL/LOAD TYPE ZONE IN SERVICE

 INSTALLED 

CAPACITY RATING

(MW) 

 SUMMER

CAPACITY

(MW) 

Operational Co-located Resources (All Fuel Types)

4EXAMPLE I CT1 EX1_CT1 BOSQUE GAS-GT NORTH 2005 200.0                              195.0           

5EXAMPLE I CT2 EX1_CT2 BOSQUE GAS-GT NORTH 2005 200.0                              195.0           

6EXAMPLE II U1 EX2_U1 FORT BEND COAL HOUSTON 1986 700.0                              650.0           

7WIND U1 WIND_U1 OLDHAM WIND-P PANHANDLE 2015 400.0                              400.0           

8SOLAR U1 SOLAR_U1 PECOS SOLAR WEST 2020 200.0                              200.0           

9

Operational Co-located Capacity Total (All Fuel Types)

1,700.0                          1,640.0       

10

11Operational Co-located Wind Capacity Sub-total (Coastal Counties) CO_WIND_OPERATIONAL_C 0.0 0.0

12Wind Peak Average Capacity Percentage (Coastal) WIND_PEAK_PCT_C % 100.0 57.0

13

14Operational Co-located Wind Capacity Sub-total (Panhandle Counties) CO_WIND_OPERATIONAL_P 400.0 400.0

15Wind Peak Average Capacity Percentage (Panhandle) WIND_PEAK_PCT_P % 100.0 30.0

16

17Operational Co-located Wind Capacity Sub-total (Other Counties) CO_WIND_OPERATIONAL_O 0.0 0.0

18Wind Peak Average Capacity Percentage (Other) WIND_PEAK_PCT_O % 100.0 20.0

19

20Operational Co-located Solar Capacity Sub-total CO_SOLAR_OPERATIONAL 200.0 200.0

21Solar Peak Average Capacity Percentage SOLAR_PEAK_PCT % 100.0                              81.0             


Figure 1. Co-Located Resources in the Large Loads Tab (SARA)
An additional two line items will be included to capture the aggregated expected load at these co-located sites during the peak hour. This aggregated load will be split into two categories defined by FIRM and FLEXIBLE where the flexible capacity indicates the expected load based on system conditions during the peak hour which is still capable of being curtailed in the case system conditions deteriorate, and the firm capacity indicates the critical site load that cannot be curtailed. These values will be calculated by ERCOT staff with limited public visibility in a similar fashion to traditional PUN contributions with the purpose of data privacy.
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UNIT/LOAD NAME

GENERATION 

INTERCONNECTION 

PROJECT CODE

UNIT/LOAD CODE COUNTY FUEL/LOAD TYPE ZONE IN SERVICE

 INSTALLED 

CAPACITY RATING

(MW) 

 SUMMER

CAPACITY

(MW) 

23Co-located LFL Firm Forecast Adjustment CO_LFL_OPERATIONAL_FIRM 15.0                                15.0             

24Co-located LFL Forecast CO_LFL_OPERATIONAL_FLEXIBLE 900.0                              100.0           


Figure 2. Co-Located Loads in the Large Loads Tab (SARA)

Stand-alone large loads will be accounted for in a similar fashion to generation resources with the exception being a load type classification rather than a fuel type. Currently, this classification is broken down into Large-Flexible-Load (LFL) and Non-Interruptible-Load (NIL) in the SARA/CDR mock files. It is ERCOT’s intention to add Controllable Load Resource (CLR) and Non-controllable Load Resource (NCLR) to this list of load types as part of the greater CDR/SARA redesign. However, these classifications can be modified or added to depending on the outcomes of LFL-4/5 (Define LFL & Interruptible Load) and PUC recommendation. The LFL category will be subtotaled and split between the two sub-categorizations of FIRM and FLEXIBLE. A peak load contribution factor is also reported as a percentage to be applied to the LFL subtotal to determine the expected load forecast for the reported loads during the peak hour. The loads categorized as NIL will be assumed to be entirely firm (peak load contribution factor of 100%) by nature. Figure 3 shows an example of this accounting from a mock SARA report.
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UNIT/LOAD NAME

GENERATION 

INTERCONNECTION 

PROJECT CODE

UNIT/LOAD CODE COUNTY FUEL/LOAD TYPE ZONE IN SERVICE

 INSTALLED 

CAPACITY RATING

(MW) 

 SUMMER

CAPACITY

(MW) 

46Operational Stand-Alone Large Loads

47BITCOIN I LOAD1 BTC1_LOAD1 DENTON LFL NORTH 2022 1,000.0                          1,000.0       

48BITCOIN II LOAD1 BTC2_LOAD1 CULBERSON LFL WEST 2022 300.0                              300.0           

49STEELMILL LOAD1 STEEL_LD1 BASTROP LFL SOUTH 2019 400.0                              400.0           

50WATER TREATMENT LOAD1 WATER_LD1 TRAVIS NIL SOUTH 1990 50.0                                50.0             

51Operational Stand-Alone Large Loads Total 1,750.0                          1,750.0       

52

53Stand-Alone Large Loads (LFL) LOAD_OPERATIONAL_LFL 1,700.0                          1,700.0       

54Stand-Alone Large Loads Firm Adjustment (LFL) LOAD_OPERATIONAL_LFL_FIRM (60.0)                              (60.0)           

55Stand-Alone Large Loads Flexibility Total (LFL) LOAD_OPERATIONAL_LFL_FLEXIBLE 1,640.0                          1,640.0       

56Stand-Alone Large Loads Peak Capacity Percentage (LFL) LOAD_PEAK_PCT_LFL % 100.0                              10.0             

57

58Stand-Alone Large Loads (NIL) LOAD_OPERATIONAL_NIL 50.0                                50.0             


Figure 3. Stand-Alone Loads in the Large Loads Tab (SARA)
3 – CDR & SARA Inclusion Criteria for LFLs
With regards to an inclusion criterion for these loads in the CDR and SARA, it is recommended to implement a voluntary registration system as proposed by the PUC. However, if a load, either co-located or stand-alone, opts to go through the interim process for large load interconnection then they will be required to be reported within the CDR and SARA reports. In reference to the interim process, these loads will be reported in the planned category once the interconnection agreement has been signed, the fee has been paid, and planning data has been provided. The loads will then be moved to the operational category once modeling, telemetry, and registration has been verified and the load is in service.
In the case of large flexible loads not voluntarily registering or going through the interim interconnection process, the load forecasts for such sites will be baked into the long-term peak load forecast utilized by the CDR and SARA reports.
4 – Accounting of LFLs in the CDR & SARA: Forecasted Capacity & Scenarios
Starting with the SARA report, the expected capacity for peak demand for co-located units will be reported in a new line item on the Forecasted Capacity tab. This item is an aggregation of the subtotals on the Large Loads tab multiplied by their respective peak capacity contribution percentages. A second new line item (below the co-located capacity) will report the less capacity of the co-located resources due to the forecasted aggregate LFL behavior. Summing these two line items is representative of the available capacity from LFL co-located generation resources during the peak hour.
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Less Forecasted Loads at Co-located LFL Sites

Average theoretical load based on market prices during the lowest 20 summer average PRC hours over the last three years, 

pursuant to Nodal Protocols Section X.X.X.X.
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Based on current Seasonal Maximum Sustainable Limits reported through the unit registration process and the respective 

capacity contributions calculated for each respective resource type.


Figure 4. Available Co-Located Capacity in the Forecasted Capacity Tab (SARA)

The stand-alone LFL forecast will be counted in the adjusted peak load forecast on the Risk Scenario tabs. This value will be the LFL subtotal (from the Large Loads tab) multiplied by the peak load contribution percentage. This factors the expected load from stand-alone LFLs into the peak load forecast before the risk of an EEA event. Should a scenario result in the risk of an EEA event, LFL curtailable capacity will be utilized in a similar fashion to how EEA resources are accounted for in the SARA, the difference being that this capacity will be utilized prior to the EEA resources. If the calculated capacity available for operating reserves (CAFOR) drops below 2,300 MW (exact value dependent on consensus outcome of LFL load shed action item) then the total of remaining FLEXIBLE load, which includes both co-located and stand-alone, will be credited to the CAFOR on the assumption that all LFLs will have shut off either by market incentives or ERCOT direction. The CAFOR will then be re-evaluated, and EEA resources added if CAFOR is still under 2,300 MW.
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 Typical Renewable Output 

 Extreme Peak Load /

Extreme Unplanned Outages /

Typical Renewable Output 

 High Peak Load /

Extreme Unplanned Outages /

Extreme Low Wind Output 

77,884                                                     77,884                                        77,884                                           

     [b] Rooftop PV Forecast Reduction, MW (567)                                                          (567)                                             (567)                                               

     [c] LFL Forecast (Stand-alone), MW 170                                                           170                                              170                                                

77,487                                                     77,487                                        77,487                                           

[d] Total Resources (from Forecast Capacity tab) 92,789                                                     92,789                                        92,789                                           

4,250                                                        4,250                                           1,922                                             

24                                                             24                                                24                                                  

4,081                                                        4,081                                           4,081                                             

-                                                            9,595                                           9,595                                             

-                                                            -                                               9,104                                             

[d] Total Uses of Reserve Capacity

8,355                                                        17,950                                        24,726                                           

-                                                               240.00                                            240.00                                              

[h] Capacity Available for Operating Reserves, Normal Operating Conditions (Scenarios tab e-d), MW

-                                                               2,895                                              2,895                                                 

[j] Capacity Available for Operating Reserves, Emergency Conditions (h+i), MW

[g] Additional LFL Capacity Curtailed

Scenario Adjustments

[a] Peak Load Forecast (Baseline)

[c] Adjusted Peak Load Forecast, [a+b+c]

Extreme Reserve Capacity Risk Scenarios, MW

(One or a combination of extreme risk assumptions resulting in low probability, high impact outcomes)



     Extreme Unplanned Outage Adjustment, Thermal

     Extreme Low Wind Output Reduction

Uses of Reserve Capacity

     Typical Planned Outages, Thermal

     Typical Unplanned Outages, Thermal

     High/Extreme Peak Load Adjustment

Capacity Available For Operating Reserves

6,947 487 (6,289)

Less than 1,000 MW indicates risk of EEA3 Load Shed

6,947 (2,408) (9,184)

      Less than 2,300 MW indicates risk of EEA1

[i] EEA Resources deployed by ERCOT


Figure 5. Large Load Accounting in the Extreme Risk Scenarios Tab (SARA)

As for the CDR, the impact of LFLs on the reserve margin will be accounted for on the Seasonal Summary tabs. Co-located LFLs will be accounted for with a line item under the capacity accounting section called “Capacity Available from LFL Co-Located Resources”. These numbers will include the total expected peak capacity of the resources minus the forecasted peak load associated with their LFLs (FIRM portion plus expected online FLEXIBLE portion). This is consistent with the accounting in the SARA report.
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Installed 

Capacity 

Ratings

1/

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Installed Summer-rated Capacity, Thermal 71,383 63,653 63,653 63,653 63,653 63,653 63,653 63,653 63,653 63,653 63,653

Hydroelectric, Peak Average Capacity Contribution (83% of installed capacity) 563 475 475 475 475 475 475 475 475 475 475

Switchable Capacity 3,840 3,490 3,490 3,490 3,490 3,490 3,490 3,490 3,490 3,490 3,490

   less: Switchable Capacity Unavailable to ERCOT -572 -542 -542 -542 -542 -542 -542 -542 -542 -542 -542

Available Mothballed Capacity 470 365 365 365 365 365 365 365 365 365 365

Capacity from Private Use Networks 11,249 4,262 4,262 4,262 4,262 4,257 4,257 4,257 4,257 4,257 4,257

Coastal Wind, Peak Average Capacity Contribution (57% of installed capacity) 5,144 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928

Panhandle Wind, Peak Average Capacity Contribution (30% of installed capacity) 4,247 1,273 1,273 1,273 1,273 1,273 1,273 1,273 1,273 1,273 1,273

Other Wind, Peak Average Capacity Contribution (20% of installed capacity) 25,824 5,162 5,162 5,162 5,162 5,162 5,162 5,162 5,162 5,162 5,162

Solar Utility-Scale, Peak Average Capacity Contribution (81% of installed capacity) 11,342 9,140 9,140 9,140 9,140 9,140 9,140 9,140 9,140 9,140 9,140

Storage, Peak Average Capacity Contribution (0% of installed capacity) 1,752 0 0 0 0 0 0 0 0 0 0

Capacity Available from LFL Co-Located Resources 2,330 1,397 1,397 1,397 1,397 1,397 1,397 1,397 1,397 1,397 1,397

RMR Capacity to be under Contract 0 0 0 0 0 0 0 0 0 0 0

Capacity Pending Retirement 0 0 0 0 0 0 0 0 0 0 0

     Operational Generation Capacity, MW 137,571 91,605 91,605 91,605 91,605 91,600 91,600 91,600 91,600 91,600 91,600

Non-Synchronous Ties (Based on average net import contribution during summer 2019 EEA events) 1,220 850 850 850 850 850 850 850 850 850 850

Planned Resources (not wind, solar or storage) with Signed IA, Air Permits and Adequate Water Supplies 581 581 592 592 592 592 592 592 592 592 592

Planned Coastal Wind with Signed IA, Peak Average Capacity Contribution (57% of installed capacity) 762 172 434 434 434 434 434 434 434 434 434

Planned Panhandle Wind with Signed IA, Peak Average Capacity Contribution (30% of installed capacity) 827 152 248 248 248 248 248 248 248 248 248

Planned Other Wind with Signed IA, Peak Average Capacity Contribution (20% of installed capacity) 3,821 510 684 764 764 764 764 764 764 764 764

Planned Solar Utility-Scale, Peak Average Capacity Contribution (81% of installed capacity) 27,095 11,702 20,597 21,785 21,947 21,947 21,947 21,947 21,947 21,947 21,947

Planned Storage, Peak Average Capacity Contribution (0% of installed capacity) 5,680 0 0 0 0 0 0 0 0 0 0

     Planned Generation Capacity, MW 38,767 13,117 22,556 23,824 23,986 23,986 23,986 23,986 23,986 23,986 23,986

Total Capacity, MW 177,558 105,571 115,011 116,278 116,440 116,435 116,435 116,435 116,435 116,435 116,435

Expected Capacity Available for Summer Peak Demands


Figure 6. Co-Located LFL Resource Accounting in the Summer Summary (CDR)
Stand-alone loads will be accounted for in the firm peak demand accounting section with two additional line items. The first will be an adder to the Peak Demand called “Large Flexible Load Forecast (Stand-alone)” which is a load total of all registered LFLs. The second line item subtracts all the total curtailable load from these sites except for the portion that is expected to be online in peak hours according to ERCOT calculations and is called “Large Flexible Load Curtailed Load (Stand-alone)”. This amount is calculated by taking the total load identified in the first line item and subtracting the total of associated load expected to be online. An additional amount will also be subtracted out to adjust for double counting due to LFLs providing ancillary services as a registered load resource.
[image: image7.emf]Load Forecast, MW:

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Summer Peak Demand (based on normal weather)        79,857        81,239        82,408        83,574       84,506       85,391       86,254       87,068       87,853    88,645 

   plus:  Energy Efficiency Program Savings Forecast         3,262         3,681         4,099         4,517         4,934         5,352         5,770         6,187         6,605      7,023 

   plus:  Large Flexible Load Forecast (Stand-alone)         1,700         1,700         1,700         1,700         1,700         1,700         1,700         1,700         1,700      1,700 

Total Summer Peak Demand (before Reductions from Energy Efficiency Programs) 84,820 86,620 88,207 89,790 91,140 92,443 93,724 94,956 96,158 97,368

   less:  Incremental Rooftop PV Forecast -529 -686 -827 -968 -1,108 -1,245 -1,376 -1,499 -1,620 -1,751

   less:  Load Resources providing Responsive Reserves -1,591 -1,591 -1,591 -1,591 -1,591 -1,591 -1,591 -1,591 -1,591 -1,591

   less:  Load Resources providing Non-Spinning Reserves 0 0 0 0 0 0 0 0 0 0

   less:  Emergency Response Service (10- and 30-min ramp products) -925 -925 -925 -925 -925 -925 -925 -925 -925 -925

   less:  TDSP Standard Offer Load Management Programs -307 -307 -307 -307 -307 -307 -307 -307 -307 -307

   less:  Energy Efficiency Program Savings Forecast -3,262 -3,681 -4,099 -4,517 -4,934 -5,352 -5,770 -6,187 -6,605 -7,023

   less:  Large Flexible Load Curtailed Load (Stand-alone) -1,530 -1,530 -1,530 -1,530 -1,530 -1,530 -1,530 -1,530 -1,530 -1,530

Firm Peak Demand, MW 76,675 77,900 78,928 79,952 80,745 81,493 82,225 82,916 83,580 84,241


Figure 7. Stand-Alone LFL Accounting in the Summer Summary (CDR)

5 – Capacity Contributions for Resources Co-Located with LFLs
To determine how much load from co-located LFLs is expected to be consumed during peak hours ERCOT would like to utilize the request for information (RFI) process to gather necessary information about the loads at hand. This information is intended to capture the nature of the load site, certain equipment specifics, and an estimate on how the site plans to respond to market price signals. The intent is that the responses can broadly answer the following questions:
· Is the load at this site a crypto mining facility or a data center hosting facility that primarily lends itself to crypto mining?

· If yes, what cryptocurrencies does the facility mine and what approximate percentage of the site load can be attributed to each one.

· If mining Bitcoin, please provide a count estimate of each ASIC mining rig model actively running at the site.
· Does the mining facility control each group of mining rig models (ASIC or otherwise) independently? And if so, is each group operated independently in response to market prices?

· Does the crypto mining facility participate in a mining pool? And if so, what is the pool fee?

· If the load site is responsive to price, estimate at what real-time price the load expects to shut off at. If this process is tiered, please provide those tiers.
· If the load site is a hosting facility, are there contractual obligations for guaranteed uptime that would affect the load’s ability to curtail during high-risk hours? 

· What percentage of the power consumed by the load is flexible and what percentage is firm?

· Does the load site have a power purchase agreement (PPA) with a generation resource, co-located or otherwise?
Ideally, updated responses to the RFI questions will be provided to ERCOT quarterly (if an update is necessary) to align with the upcoming implementation of quarterly CDR reports and seasonal operational changes. This process is like one which already exists for gathering information about expected changes in PUN generation. Because there is no historical data for these new loads, transparent and accurate RFI responses are paramount to calculating appropriate peak load consumption estimates.
Using the information gathered from the RFI process, ERCOT will calculate the total aggregate load at co-located LFL sites that is expected to be consuming during the peak hour. This value will make up the “Less Capacity Co-located with Large Flexible Loads” line item in the SARA report. To calculate this value a cutoff price will be determined for each co-located load by considering the value provided in the RFI, and in the case of bitcoin mining loads, a formulated break-even cost based on the equipment profile (from RFI) and network metrics (mining profitability in $/TH/day). The cutoff price will then be evaluated against historical system prices for the 20 hours associated with the lowest average Physical Responsive Capability (PRC) values of the season for the last 3 years. When the SARA transitions to a monthly report, the calculations will be performed for an individual month rather than a season. If the load is a registered CLR then the historical prices used will be nodal prices. Otherwise, historical load zone prices will be used for calculation. An average will then be calculated for each co-located load to determine its average theoretical consumption during peak hours. For loads co-located with wind and solar sites, the average theoretical consumption will be compared to the capacity of the co-located resource multiplied by peak capacity contribution factor. The lower of the two values will be used to represent the theoretical peak consumption of the load. The value for each site will then be summed together and reported on the forecasted capacity tab.
The method for determining LFL contributions during high-risk hours based on historical prices detailed above is intended to be an interim solution. Ultimately, the goal is to have the most accurate forecasts for LFL consumption during high-risk hours. To do this, a methodology that considers future prices by running a production cost model (PCM) would need to be utilized. However, a balance of ERCOT resources and forecast accuracy needs to be considered. The conservative approach using historical prices based on PRC will provide adequate forecasts until ERCOT’s resource adequacy team is able to utilize software such as SERVM or PLEXOS for production cost modeling on a frequent basis. This two-phased approach for forecasting LFL consumption during high-risk hours will also serve to solve the issue of day-ahead energy and ancillary service (AS) co-optimization that could potentially be implemented soon, pending the necessary NPRRs. Using a PCM in the future would help calculate more accurate cutoff prices for LFL sites participating in the AS market. Updates to the implementation of phase two of this methodology can be a standing item within the Supply Analysis Work Group (SAWG).
With regards to the wind and solar peak capacity contribution calculations, co-located wind and solar resources will not be included in the dataset used to arrive at those values. This is mainly since these resources are not expected to behave similarly to other wind and solar resources during all high load hours and including them would skew the capacity contribution percentages lower than they should be. Similarly, these co-located sites would not be included in the PUN capacity contribution calculations due to them not longer being classified as PUNs in the SARA and CDR reports.
6 – Stand-Alone LFLs and the Long-Term Peak Load Forecast
As of now, this white paper is proposing that stand-alone LFLs which are included in the CDR and SARA reports not be included in the long-term peak load forecast. Instead, they will be added to the long-term peak load forecast through an adjustment (like rooftop PV forecasts) calculated by the resource adequacy team. However, this will need to be coordinated with ERCOT’s load forecasting team before action is taken.
The LFL forecast adjustment will be calculated by multiplying the amount of operational stand-alone LFL load by the peak load contribution factor reported on the Large Loads tab in the SARA. The calculation of the contribution factor will be calculated similarly to that of the co-located LFLs. Only instead of reporting a numeric adjustment value, a capacity weighted percentage, like wind and solar, will be reported. Alternatively, this value could be reported as a single MW adjustment, like the co-located LFLs, if the stakeholders so desire. This calculation process would also be subject to the 2-phase methodology proposal explained in section 5.
In the future there is a possibility that these peak load contribution percentages could be calculated per load zone and applied to respective load zone LFL subtotals. However, due to the low number of sites that are currently operational, the contribution percentage should be for all the load zones aggregated together, as to avoid any cases where only a single LFL is reported in a load zone. That could result in a situation where the market is able to estimate the relative breakeven electricity cost of a particular site.
7 – Deterministic LFL Penetration Risk Scenarios in the SARA
Regarding deterministic risk scenarios concerning LFL penetration in the SARA, ERCOT is considering implementing a scenario that captures the volatility of the cryptocurrency mining market and the impact that an extreme change in bitcoin prices and hashrate could have on the expected cutoff prices of mining loads. Since there will be a delay between when the load consumption is forecasted and the actual report is released, this scenario will capture potential changes to the expected LFL load consumption during high-risk hours due to significant unexpected changes in bitcoin price, hashrate, and other mining economic factors. This scenario will have little effect on the estimated need for load shed due to the proposed mechanism of curtailing any flexible load prior to EEA3 (CAFOR = 2,300). However, it will provide valuable information to the public on how these loads can be expected to behave during high-risk hours that don’t result in emergency conditions. It is not intended to include such a risk scenario with the release of every SARA report, but to utilize it instead only in times of increased volatility in the cryptocurrency markets at the judgment of ERCOT employees with stakeholder input. This scenario would become especially valuable in capturing the extreme market changes that come with Bitcoin halving events.
8 – Probabilistic Modeling of LFLs

It is ERCOT’s intention to work closely with Astrape in determining how to best model LFLs in their SERVM software, which is currently utilized for the reserve margin study and Effective Load Carrying Capacity (ELCC) calculations.
9 – Comments
This section will be updated with the relevant comments and discussions.
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