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[bookmark: _Toc302383741][bookmark: _Toc369177574][bookmark: _Toc370806864][bookmark: _Toc370985102][bookmark: _Toc371343041][bookmark: _Toc371347074][bookmark: _Toc371665249][bookmark: _Toc418158657][bookmark: _Toc10032974]1.	Purpose
For each Security-Constrained Economic Dispatch (SCED) process, ERCOT calculates a Real-Time On-Line Reserve Price Adder (RTORPA) and a Real-Time Off-Line Reserve Price Adder (RTOFFPA) based on the On-Line and Off-Line available reserves in the ERCOT System and the Operating Reserve Demand Curve (ORDC).  The price after the addition of RTORPA to Locational Marginal Prices (LMPs) approximates the pricing outcome of Real-Time energy and Ancillary Service co-optimization since RTORPA captures the value of the opportunity cost of reserves based on the defined ORDC.  Additionally, the Real-Time Off-Line Reserve Capacity (RTOFFCAP) shall be administratively set to zero when the SCED snapshot of the Physical Responsive Capability (PRC) is less than or equal to the PRC MW at which Energy Emergency Alert (EEA) Level 1 is initiated.  An Ancillary Service imbalance Settlement is done based on Protocol Section 6.7.5, Real-Time Ancillary Service Imbalance Payment or Charge, to make Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves.  

This document describes:
· The ERCOT Board-approved methodology that ERCOT uses for determining the Real-Time reserve price adders based on ORDC.
· The ERCOT Board-approved parameters for implementing ORDC.
[bookmark: _Toc269281558][bookmark: _Toc269281682][bookmark: _Toc269281870][bookmark: _Toc369177578][bookmark: _Toc370806868][bookmark: _Toc370985106][bookmark: _Toc371343045][bookmark: _Toc371347078][bookmark: _Toc371665252][bookmark: _Toc418158658][bookmark: _Toc10032975][bookmark: _Toc302383743]2.	Methodology for Implementing ORDC
For each execution of SCED, the System Lambda of the power balance constraint will be determined and the ORDC will be based on analysis of the probability of reserves falling below the minimum contingency level (PBMCL) multiplied by the difference between Value of Lost Load (VOLL) and System Lambda.  This approach is needed with the current rules in order to ensure that power balance is given the highest priority and can result in a reserve price that is near zero with an energy price near System-Wide Offer Cap (SWCAP) under scarcity conditions.

Determining the following values is a major part of implementing ORDC to calculate Real-Time Reserve Price Adder:
1. VOLL
2. PBMCL
3. RTORPA and RTOFFPA
[bookmark: _Toc366075074][bookmark: _Toc366143503][bookmark: _Toc366143591][bookmark: _Toc366244938][bookmark: _Toc369177579][bookmark: _Toc370806869][bookmark: _Toc370985107][bookmark: _Toc371343046][bookmark: _Toc371347079][bookmark: _Toc371665253][bookmark: _Toc418158659][bookmark: _Toc10032976]2.1	Determine VOLL
The VOLL is a parameter for implementing the ORDC and is set on a daily basis to be equal to the SWCAP, as defined in Protocol Section 4.4.11, System-Wide Offer Caps.
[bookmark: _Toc366244939][bookmark: _Toc369177580][bookmark: _Toc370806870][bookmark: _Toc370985108][bookmark: _Toc371343047][bookmark: _Toc371347080][bookmark: _Toc371665254][bookmark: _Toc418158660][bookmark: _Toc10032977]2.2	Determine PBMCL
Another key part of the ORDC concept is the determination of the PBMCL.  PBMCL is derived by making certain adjustments to the Loss of Load Probability curve (LOLP).  LOLP is the probability, at a given level of reserves, of the occurrence of a loss of reserves greater than the reserve level and is therefore determined by calculating the mean and standard deviation of differences between the hour-ahead forecasted reserves and the reserves that were available in Real-Time during the Operating Hour using historical data, as described in greater detail, below.  The LOLP curve is defined as follows:



Where CDF is the Cumulative Distribution Function of the normal distribution with mean  and standard deviation σ.

Once the LOLP curve is derived, ERCOT creates a Shifted Loss of Load Probability (SLOLP) curve.  The SLOLP is the LOLP with mean  shifted by the factor S * σ, and for a given value reserve level R can be calculated as:



Where  and CDF is the Cumulative Distribution Function of a normal distribution with mean  and standard deviation.

The last step in determining PBMCL is shifting the SLOLP curve further to the right by a defined minimum contingency level, X, and setting the value of SLOLP to one for reserve levels below the minimum contingency level.  The PBMCL curve for a given reserve level (R) is determined as follows:



The detailed logic for determining LOLP is described as below:

1)	For each Operating Hour in the study period, calculate the system-wide Hour-Ahead (HA) reserve using the snapshot of last Hourly Reliability Unit Commitment (HRUC) for the Operating Hour (at the end of Adjustment Period):

HA Reserve = RUC On-Line Gen COP HSL – (RUC Load Forecast + RUC DCTIE Load)
+ RUC On-Line Load COP Non-Spin Responsibility + RUC On-Line Load COP Reg-Up Responsibility + RUC On-Line Load COP RRS Responsibility + RUC On-Line Load COP ECRS Responsibility + RUC Off-Line Gen COP OFFNS HSL + RUC Off-Line Gen COP CST30HSL

	[OBDRR040:  Replace the formula “HA Reserve” above with the following upon system implementation of NPRR1131:]
HA Reserve = RUC On-Line Gen COP HSL – (RUC Load Forecast + RUC DCTIE Load) + RUC On-Line NCLR and CLR COP Non-Spin Responsibility + RUC On-Line CLR COP Reg-Up Responsibility + RUC On-Line NCLR and CLR COP RRS Responsibility + RUC On-line NCLR and CLR COP ECRS Responsibility + RUC Off-Line Gen COP OFFNS HSL + RUC Off-Line Gen COP CST30HSL


The calculation above excludes the following Generation Resources:
(a)	Nuclear Resources; and 
(b)	Resources with ONTEST Current Operating Plan (COP) Status;. and 
(c)	Resources with OFFNS COP Status providing Non-Spin as Dispatchable Reliability Reserve Service (DRRS).
	[OBDRR017:  Insert the language below upon system implementation of NPRR987:]
For the purpose of calculating the HA Reserve, the component of an Energy Storage Resource (ESR) that is modeled as a Generation Resource is considered a Generation Resource and the component of an ESR that is modeled as a Controllable Load Resource is considered a Load Resource.


2)	For each SCED interval in the study period, calculate the system-wide available SCED reserve using SCED telemetry and solution as:

SCED Reserve = SCED On-Line Gen HSL – SCED Gen Base Point + SCED On-Line Load Telemetry RRS Schedule + SCED On-Line Load Telemetry Reg-Up Responsibility + SCED On-Line Load Telemetry Non-Spin Schedule + SCED On-Line Load Telemetry ECRS Schedule + SCED Off-Line Gen OFFNS HSL + SCED Off-Line RTCST30HSL – SCED under-generation Power Balance MW

	[OBDRR017, OBDRR028, and OBDRR040:  Replace applicable portions of the formula “SCED Reserve” above with the following upon system implementation of NPRR987, NPRR1069, or NPRR1131, respectively:]
[bookmark: _Hlk113519848]SCED Reserve = SCED On-Line Gen HSL (excluding ESR Gens) – SCED Gen Base Point (excluding ESR Gens) + SCED On-Line ESR Capacity + Min (SCED CLR Base Point – SCED On-Line CLR LPC, SCED On-Line CLR Reg-Up Responsibility + SCED On-Line CLR RRS Responsibility + SCED On-Line CLR Non-Spin Responsibility + SCED On-Line CLR ECRS Responsibility) + SCED On-Line NCLR Telemetry RRS Schedule + SCED On-Line NCLR Telemetry Non-Spin Schedule + SCED On-Line NCLR Telemetry ECRS Schedule + SCED Off-Line Gen OFFNS HSL (excluding ESR-Gens) + SCED Off-Line RTCST30HSL (excluding ESR-Gens) – SCED under-generation Power Balance MW


The calculation above excludes the following Generation Resources:
(a)	Nuclear Resources;
(b)	Resources with telemetered net real power (in MW) less than 95% of their telemetered Low Sustained Limit (LSL); and
(c)	Resources with a telemetered status of:
(i)	ONTEST or ONHOLD;
(ii)	STARTUP (except Resources with Non-Spinning Reserve (Non-Spin) Ancillary Service Resource Responsibility greater than zero); 
(iii)	OFFNS that are providing Non-Spin as DRRS; or
(ivii)	SHUTDOWN.
	[OBDRR017:  Insert the language below upon system implementation of NPRR987:]
The SCED On-Line ESR Capacity is defined as:




3)	For each Operating Hour in the study period, calculate the hourly average system-wide SCED reserve by averaging the interval SCED reserve in step 2).

4)	For each Operating Hour in the study period, calculate the system-wide Reserve Error as:

Reserve Error = HA Reserve – SCED Reserve (Hourly Average) + Firm_Load_Shed (Hourly Average)

5)	Calculate the mean () and standard deviation () using the calculated Reserve Error in step 4) for the study period.  This  and  are then used to determine the PBMCL curve as described above.
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Rs is the reserves from Resources participating in SCED plus the Regulation Up Service (Reg-Up) and Responsive Reserve (RRS) from Load Resources and the additional available capacity from Load Resources other than Controllable Load Resources (CLRs) with a validated Real-Time RRS or ERCOT Contingency Reserve Service (ECRS) Schedule.  Rsns is equal to Rs plus the reserves from Resources that are not currently available to SCED but could be available in 30 minutes. 
1)	Rs is calculated based on SCED telemetry and solution as:

Rs = RTOLCAP = RTOLHSL – RTBP + RTCLRCAP + RTNCLRCAP – RTOLNSRS – RTPBPC
	[OBDRR009 and OBDRR017:  Replace applicable portions of the formula “Rs” above with the following upon system implementation of OBDRR009 or NPRR987 as applicable:]
Rs = RTOLCAP = RTOLHSL – RTBP + RTCLRCAP + RTNCLRCAP + RTESRCAP – RTOLNSRS – RTPBPC + RTCDCTF


Where
RTCLRCAP = RTCLRBP – RTCLRLPC – RTCLRNS + RTCLRREG
	[bookmark: _Hlk113435385][OBDRR040:  Replace the formula “RTCLRCAP” above with the following upon system implementation of NPRR1131:]
RTCLRCAP = RTCLRBP – RTCLRLPC 


RTNCLRCAP = Min(Max(RTNCLRNPC – RTNCLRLPC,0.0), (RTNCLRECRS + RTNCLRRRS) * 1.5)
	[OBDRR017:  Insert the language below upon system implementation of NPRR987:]
For ESRs:
RTESRCAP = 
 



	[OBDRR009:  Insert the formula “RTCDCTF” below upon system implementation:]
RTCDCTF = RTCDCTICL + RTCDCTICE – RTCDCTI + RTCDCTE – RTCDCTEC


Where 
· RTOLCAP is the system total Real-Time On-Line reserve capacity of all On-Line Resources for the SCED interval.
· RTOLHSL is the system total Real-Time telemetered High Sustained Limits (HSLs) for all Generation Resources available to SCED for the SCED interval, discounted by the system-wide discount factor, except for the following: 
· Nuclear Resources; 
	[bookmark: _Hlk124168623][OBDRR017:  Insert the language below upon system implementation of NPRR987:]
· ESRs; 


· Resources with telemetered net real power (in MW) less than 95% of their telemetered LSL;
· Resources with a Verbal Dispatch Instruction (VDI) to deploy Firm Fuel Supply Service (FFSS); and
· Resources with a telemetered Resource Status of:
· ONTEST or ONHOLD; 
· ONRUC (including On-Line Reliability Must-Run (RMR) Resources but excluding those Reliability Unit Commitment (RUC) Resources that have been awarded a Day-Ahead Market (DAM) Three-Part Supply Offer for the hour);
· For a Combined Cycle Generation Resource with a Resource Status of ONRUC that was RUC-committed from one On-Line configuration to a different configuration with additional capacity, the exclusion is equal to the maximum of zero and the telemetered HSL value minus the COP HSL of the Qualified Scheduling Entity (QSE)-committed configuration for the RUC hour at the snapshot time of the RUC instruction.
· STARTUP (except for Resources with Non-Spin Ancillary Service Resource Responsibility greater than zero); or 
· SHUTDOWN.
· RTBP is the system total SCED Base Points for all Generation Resources (excluding nuclear Resources, Resources with a telemetered ONTEST, ONHOLD, STARTUP (except Resources with Non-Spin Ancillary Service Resource Responsibility greater than zero), or SHUTDOWN Resource Status and Resources with telemetered net real power (in MW) less than 95% of their telemetered LSL) for the SCED interval discounted by the system-wide discount factor.
	[OBDRR017:  Replace the variable “RTBP” above with the following upon system implementation of NPRR987:]
· RTBP is the system total SCED Base Points for all Generation Resources (excluding nuclear Resources, ESRs, Resources with a telemetered ONTEST, ONHOLD, STARTUP (except Resources with Non-Spin Ancillary Service Resource Responsibility greater than zero), or SHUTDOWN Resource Status and Resources with telemetered net real power (in MW) less than 95% of their telemetered LSL) for the SCED interval discounted by the system-wide discount factor. 


· RTCLRCAP is the system total Real-Time capacity from CLRs for the SCED interval.  It is the sum of SCED Base Points less the telemetered CLR LSL and Non-Spin Schedule for all CLRs.
	[OBDRR017, OBDRR028, and OBDRR040:  Replace applicable portions of the variable “RTCLRCAP” above with the following upon system implementation of NPRR987, NPRR1069, or NPRR1131, respectively:]
· RTCLRCAP is the system total Real-Time capacity from CLRs for the SCED interval.  It is the sum of SCED Base Points less the telemetered CLR LSL.


· RTNCLRCAP is the system total Real-Time capacity for all Load Resources other than CLRs that have a validated Real-Time RRS or ECRS Ancillary Service Schedule for the SCED interval. 
· RTPBPC is the system total SCED under-generation Power Balance MW violated for the SCED interval. 
· RTNCLRNPC is the system total Real-Time net real power consumption from all Load Resources other than CLRs that have a validated Real-Time RRS Ancillary Service Schedule for the SCED interval discounted by the system-wide discount factor.
· RTNCLRLPC is the system total Real-Time Low Power Consumption (LPC) from all Load Resources other than CLRs that have a validated Real-Time RRS Ancillary Service Schedule for the SCED interval discounted by the system-wide discount factor.
· RTNCLRRRS is the system total Real-Time RRS Ancillary Service Responsibilities from all Load Resources other than CLRs for the SCED interval discounted by the system-wide discount factor.
· RTNCLRECRS is the system total Real-Time telemetered ECRS Ancillary Service Responsibilities from all Load Resources other than CLRs for the SCED interval discounted by the system-wide discount factor.
· RTOLNSRS is the system total Real-Time telemetered On-Line Non-Spin Ancillary Service Schedule for all On-Line Generation Resources for the SCED interval discounted by the system-wide discount factor.
	[OBDRR028:  Replace the variable “RTOLNSRS” above with the following upon system implementation of NPRR1069:]
· RTOLNSRS is the system total Real-Time telemetered On-Line Non-Spin Ancillary Service Schedule for all On-Line Generation Resources, excluding the ESR-Gen, for the SCED interval discounted by the system-wide discount factor.


· RTCLRBP is the system total SCED Base Points from CLRs for the SCED interval discounted by the system-wide discount factor.
	[OBDRR017 and OBRR028:  Replace applicable portions of the variable “RTCLRBP” above with the following upon system implementation of NPRR987 or NPRR1069, respectively:]
· RTCLRBP is the system total SCED Base Points from CLRs for the SCED interval, excluding ESR-CLRs, discounted by the system-wide discount factor.


· RTCLRLPC is the system total Real-Time telemetered LPC from CLRs for the SCED interval discounted by the system-wide discount factor.
	[OBDRR017 and OBDRR028:  Replace applicable portions of the variable “RTCLRLPC” above with the following upon system implementation of NPRR987 or NPRR1069, respectively:]
· RTCLRLPC is the system total Real-Time telemetered LPC from CLRs for the SCED interval, excluding ESR-CLRs, discounted by the system-wide discount factor.


· RTCLRREG is the system total validated capacity from CLRs with Primary Frequency Response (not SCED qualified) Reg-Up Ancillary Service Schedule discounted by the system-wide discount factor.
	[OBDRR017 and OBDRR028:  Replace applicable portions of the variable “RTCLRREG” above with the following upon system implementation of NPRR987 or NPRR1069, respectively:]
· RTCLRREG is the system total validated capacity from CLRs with Primary Frequency Response (not SCED qualified), excluding ESR-CLRs, Regulation-Up Ancillary Service Schedule discounted by the system-wide discount factor.



	[OBDRR040:  Delete the variable “RTCLRREG” above upon system implementation of NPRR1131.]


· RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary Service Schedules from CLRs for the SCED interval discounted by the system-wide discount factor. 
	[OBDRR028:  Replace the variable “RTCLRNS” above with the following upon system implementation of NPRR1069:]
· RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary Service Schedules from CLRs, excluding the ESR-CLR, for the SCED interval discounted by the system-wide discount factor. 



	[OBDRR040:  Delete the variable “RTCLRNS” above upon system implementation of NPRR1131.]



	[OBDRR017 and OBDRR028:  Insert applicable portions of the variables “RTESRCAP”, “ESR-Gen”, “ESR-CLR”, and “SOC” below upon system implementation of NPRR987 or NPRR1069, respectively:]
· RTESRCAP is provided by ESRs and considers energy limitations of the Storage Resources and potentially higher RTOLCAP contribution when charging.  To consider energy limitations, a specific time period is required.  This time period is 15 minutes.  This value will exclude ESR-Gen with a telemetered Resource Status of:
· ONTEST or ONHOLD; 
· STARTUP (except for Resources with Non-Spin Ancillary Service Resource Responsibility greater than zero); or 
· SHUTDOWN.
· ESR-Gen is the Energy Storage Resource modeled as Generation Resource when generating or idle. 
· ESR-CLR is the Energy Storage Resource modeled as CLR when charging.
· SOC is the state of charge.



	[OBDRR009:  Insert the variable “RTCDCTF” below upon system implementation:]
· RTCDCTF is the total Real-Time change in Direct Current Tie (DC Tie) flows limited to +/- 1,250 MW in a single interval when ERCOT directs the following actions:
· RTCDCTI is the ERCOT-directed DC Tie imports during an EEA or transmission emergency; 
· RTCDCTICL is the curtailment of DC Tie imports below the higher of DC Tie advisory import limit as of 0600 in the Day-Ahead or subsequent advisory import limit to address local transmission system limitations;
· RTCDCTICE is the curtailment of DC Tie imports below the higher of DC Tie advisory import limit as of 0600 in the Day-Ahead or subsequent advisory import limit due to an emergency action by a neighboring system operator during an emergency that is accommodated by ERCOT;
· RTCDCTE is the ERCOT-directed DC Tie exports to address emergency conditions in the receiving electric grid; or
· RTCDCTEC is the curtailment of DC Tie exports below the higher of DC Tie advisory export limit as of 0600 in the Day-Ahead or subsequent advisory export limit during EEA, a transmission emergency, or to address local transmission system limitations.



2)	Rsns is calculated based on SCED telemetry and solution as:

Rsns = RTOLCAP + RTOFFCAP

RTOFFCAP =	RTCST30HSL + RTOFFNSHSL + RTCLRNS + RTNCLRNSCAP + RTOLNSRS + RTRUCCST30HSL

	[OBDRR040:  Replace the formula “RTOFFCAP” above with the following upon system implementation of NPRR1131:]
RTOFFCAP =	RTCST30HSL + RTOFFNSHSL + RTNCLRNSCAP + RTOLNSRS + RTRUCCST30HSL


RTNCLRNSCAP = Min(Max(RTNCLRNPC – RTNCLRLPC, 0.0), RTNCLRNS * 1.5)

Where 
· RTOLCAP is the system total Real-Time On-Line reserve capacity of all On-Line Resources for the SCED interval.
· RTOFFCAP is the system total Real-Time Off-Line reserve capacity for the SCED interval.
· RTCST30HSL is the system total Real-Time telemetered HSLs of Generation Resources, excluding Intermittent Renewable Resources (IRRs), that have telemetered an OFF Resource Status and can be started from a cold temperature state in 30 minutes and discounted by the system-wide discount factor.
	[OBDRR028:  Replace the variable “RTCST30HSL” above with the following upon system implementation of NPRR1069:]
· RTCST30HSL is the system total Real-Time telemetered HSLs of Generation Resources, excluding Intermittent Renewable Resources (IRRs) and ESR-Gen, that have telemetered an OFF Resource Status and can be started from a cold temperature state in 30 minutes and discounted by the system-wide discount factor.


· RTNCLRNSCAP is the system total Real-Time capacity for all Load Resources that are not CLRs and that have a validated Real-Time Non-Spin Ancillary Service Schedule for the SCED interval. 
· RTNCLRNPC is the system total Real-Time net real power consumption from all Load Resources that are not CLRs and that have a validated Real-Time Non-Spin Ancillary Service Schedule for the SCED interval discounted by the system-wide discount factor.
· RTNCLRLPC is the system total Real-Time LPC from all Load Resources that are not CLRs and that have a validated Real-Time Non-Spin Ancillary for the SCED interval discounted by the system-wide discount factor.
· RTNCLRNS is the system total Real-Time Non-Spin Ancillary Service Responsibilities from all Load Resources that are not CLRs for the SCED interval discounted by the system-wide discount factor.
· RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary Service Schedules from CLRs for the SCED interval discounted by the system-wide discount factor.
	[OBDRR028:  Replace the variable “RTCLRNS” above with the following upon system implementation of NPRR1069:]
· RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary Service Schedules from CLRs, excluding ESR-CLRs, for the SCED interval discounted by the system-wide discount factor.



	[OBDRR040:  Delete the variable “RTCLRNS” above upon system implementation of NPRR1131.]


· RTOLNSRS is the system total validated Real-Time telemetered On-Line Non-Spin Ancillary Service Schedule for all On-Line Generation Resources for the SCED interval discounted by the system-wide discount factor.
	[OBDRR028:  Replace the variable “RTOLNSRS” above with the following upon system implementation of NPRR1069:]
· RTOLNSRS is the system total validated Real-Time telemetered On-Line Non-Spin Ancillary Service Schedule, excluding ESR-Gen, for all On-Line Generation Resources for the SCED interval discounted by the system-wide discount factor.


· RTOFFNSHSL is the system total telemetered HSLs of Generation Resources that have telemetered an OFFNS Resource Status, except Generation Resources providing Non-Spin as DRRS, and discounted by the system-wide discount factor.
	[OBDRR028:  Replace the variable “RTOFFNSHSL” above with the following upon system implementation of NPRR1069:]
· RTOFFNSHSL is the system total telemetered HSLs of Generation Resources, excluding ESR-Gen, that have telemetered an OFFNS Resource Status, except Generation Resources providing Non-Spin as DRRS, and discounted by the system-wide discount factor.


· RTRUCCST30HSL is the system total Real-Time On-Line telemetered HSLs of ONRUC Resources that are qualified for RTCST30HSL for the SCED interval.
	[OBDRR028:  Replace the variable “RTRUCCST30HSL” above with the following upon system implementation of NPRR1069:]
· RTRUCCST30HSL is the system total Real-Time On-Line telemetered HSLs of ONRUC Resources, excluding ESR-Gen, that are qualified for RTCST30HSL for the SCED interval.


The system-wide discount factor used to discount inputs used in the calculation of reserves Rs and Rsns is calculated as the average of the currently approved Reserve Discount Factors (RDFs) applied to the temperatures from the current Season from the prior year. 
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 and  are functions that describe the PBMCL at various reserve levels. 


1)	Calculation of Curve :



 is a function of the Real-Time reserves that should be available in the first 30 minutes of the hour and is intended to capture the PBMCL for that level of reserves.  The general equation for  is:


Where
· X in this equation is the minimum contingency level
· SLOLPS is the Shifted LOLP function for the spinning reserve. 



SLOLPS is different from the 60 minutes SLOLP, which is calculated based on the hourly error analysis.  The reserves are classified into two categories; those that are being provided by Resources in SCED and Load Resources providing Reg-Up and RRS and those that are being provided by Resources that are not currently available to SCED but could be made available in 30 minutes.  Since the first reserve type is available immediately, those reserves are the only ones considered to be available to respond to any event that happens in the first 30 minutes of the hour.  All reserve types are then considered to be available to respond to events that happen in the second 30 minutes of the hour.  Because the error analysis is hourly, to capture the events within the first 30 minutes for , the distribution parameters need to be scaled to reflect the 30 minute timeframe, with  hour:






So the SLOLPS can be calculated based on the 60 minute SLOLP as follows:




2)	Calculation of Curve :



 is a function of all the Real-Time reserves that can be expected to be available within the hour and is intended to capture the PBMCL for that level of reserves.  The general equation for  is:



This is similar to  but the key differences here are the types of reserves considered and the  and that are used in calculating SLOLP 
· 
The total On-Line and Off-Line applies for the full change in net Load over the hour and there is no scaling adjustments needed for μs and in the  calculations to account for timeframe differences
· X in this equation is the minimum contingency level  
[bookmark: _Toc369177583][bookmark: _Toc370806873][bookmark: _Toc370985111][bookmark: _Toc371343050][bookmark: _Toc371347083][bookmark: _Toc371665257][bookmark: _Toc418158663][bookmark: _Toc10032980]2.3	Determination of Price Adders (RTORPA and RTOFFPA)
Once PBMCL is determined, the Real-Time On-Line Reserve Price Adder (RTORPA) and Real-Time Off-Line Reserve Price Adder (RTOFFPA) for each SCED interval can be calculated.  RTORPA (a.k.a. PS) and RTOFFPA (a.k.a. PNS) are functions of the PBMCL at various levels of Real-Time reserves, the net value of Load curtailment, and time duration during which the reserves are available. RTORPA and RTOFFPA are determined as follows:





Where v represents the net value of Load curtailment and is calculated as the VOLL minus the SCED System Lambda.  System Lambda is subtracted from VOLL to reflect the scarcity value of the marginal dispatch capacity and to ensure that the final cost of energy does not go above the VOLL.  The Off-Line Available Reserves (RTOFFCAP) will be set to zero when the SCED snapshot of the PRC is equal to or below the PRC MW at which EEA Level 1 is initiated.
[bookmark: _Toc325445907][bookmark: _Toc367344185][bookmark: _Toc369177584][bookmark: _Toc370806874][bookmark: _Toc370985112][bookmark: _Toc371343051][bookmark: _Toc371347084][bookmark: _Toc371665258][bookmark: _Toc418158664][bookmark: _Toc10032981]3.	Methodology Revision Process
Revisions to this document, and the parameters to be used in the methodology, shall be made according to the approval process as prescribed in Protocol Section 6.5.7.3, Security Constrained Economic Dispatch, which requires TAC review and ERCOT Board approval.
[bookmark: _Toc369177585][bookmark: _Toc370806875][bookmark: _Toc370985113][bookmark: _Toc371343052][bookmark: _Toc371347085][bookmark: _Toc371665259][bookmark: _Toc418158665][bookmark: _Toc10032982][bookmark: _Toc302383758]4.  	Additional Parameters for Implementing ORDC
[bookmark: _Toc366675220][bookmark: _Toc366675283][bookmark: _Toc366675300][bookmark: _Toc366675400][bookmark: _Toc366675603][bookmark: _Toc366675652]The values of the additional parameters used in implementing ORDC are as follows:
[bookmark: _Toc10032983]4.1	Minimum Contingency Level
The minimum contingency level (X) is 3,000 MW.
[bookmark: _Toc10032984]4.2	SLOLP Distribution Shift Parameter
The SLOLP distribution shift parameter (S) is 0.5. 
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