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MSRS Report Format Documentation

Operating Reserve Lost Opportunity Cost for Pump Hydro Credits

Version 3
Revision History

	date
	Revision
	Description

	9/10/2013
	1
	Initial Distribution

	04/01/2018
	2
	Updated columns EPT/GMT Hour Ending to EPT/GMT Interval ending; 
Updated references from MWh to MW where applicable;

Added column Offsetting Ancillary Service MW;

Added section to supporting calculations for 5 minute settlements

	2/13/2024
	3
	Additional details added to Supported Billing Line Items section regarding counterparty data visibility


1 Report

MSRS Report Name: Operating Reserve Lost Opportunity Cost for Pump Hydro Credits

Report short name for User Interface: Operating Reserve Lost Opportunity Cost for Pump Hydro Credits


Download File Name Abbreviation: ORLOCPHCr

Data Granularity:  Sub-hourly

Frequency: Updated daily

Range Displayed on Report:  Start Date through End Date

2 Supported Billing Line Items

In order to support reconciliation of the transferred Billing Line Item amount, the “To” Company of a Billing Line Item Transfer may view supporting MSRS report details pertaining to the counterparty for the period spanning the approved Billing Line Item Transfer.
· Balancing Operating Reserve Credit (2375)

3 Report Content Summary

This report displays the customer account’s sub-hourly operating reserve lost opportunity cost credit for each pump hydro unit that the customer owns or jointly owns.  Data will display on this report when the unit has DA Scheduled MWh or RT Generation MW and the pump hydro unit is eligible for lost opportunity cost credits.

The credits in this report do not reflect the customer account’s share of jointly owned units. All owners will see the full credit assigned to the unit.

4 Summary of Changes and Special Logic

· The date range total row will only appear in the online version of the report.  It will not appear in the CSV and XML versions of the report.

5 Report Columns

The following columns will appear in the body of the report:

	Online and CSV Column Name
	XML Column Name
	Column Number
	Data Type

	Customer ID
	CUSTOMER_ID
	4000.01
	INTEGER

	Customer Code
	CUSTOMER_CODE
	4000.02
	VARCHAR2(6)

	EPT Interval Ending
	EPT_INTERVAL_ENDING
	4001.40
	VARCHAR2(40)

mm/dd/yyyy HH24:MM format

(Displays first interval of the day as hour 0 minute 05 and last interval of the day as hour 24 minute 00)

	GMT Interval Ending
	GMT_INTERVAL_ENDING
	4001.41
	VARCHAR2(40)

mm/dd/yyyy HH24:MM format

(Displays first interval of the day in relation to EPT interval as hour 04 minute 05 or hour 05 minute 05 (EDT/EST depending) and last interval of the day as hour 04 minute 00 of the next day or hour 05 minute 00 of the next day (EDT/EST depending))

	Unit ID
	UNIT_ID
	4000.63
	NUMBER(8,0)

	Unit Name
	UNIT_NAME
	4000.64
	VARCHAR2(60)

	Unit Ownership Share
	UNIT_OWNERSHIP_SHARE
	3000.8
	NUMBER

	Schedule ID
	SCHEDULE_ID
	4000.65
	NUMBER(22,2)

	DA Scheduled MWh
	DA_SCHEDULED_MWH
	3000.32
	NUMBER(22,3)

	Efficiency Factor
	EFFICIENCY_FCT
	3001.46
	NUMBER(22,2)

	DA Generator LMP 
($/MWh)
	DA_GENERATOR_LMP
	3000.24
	NUMBER(12,6)

	RT  Generation (MW)
	RT_GENERATION
	3000.33
	NUMBER(22,3

	Offsetting Ancillary Service MW
	OFFSET_ANC_SVC_MW
	3001.59
	NUMBER

	Pumping Power Cost ($)
	PUMP_POWER_COST
	3001.47
	NUMBER(22,2)

	Pumping Storage Fuel Cost ($)
	PUMP_STORAGE_FUEL_COST
	3001.48
	NUMBER(22,2)

	RT Generator LMP 
($/MWh)
	RT_GENERATOR_LMP
	3000.25
	NUMBER(22,3)

	MW Reduced
	MW_REDUCED
	3000.96
	NUMBER(22,3)

	RT Generation Reduction LOC Credit ($)
	OPRES_LOC_PUMP_GEN_RED_CR
	3001.49
	NUMBER(22,2)

	RT Pumping Reduction LOC Credit ($)
	OPRES_LOC_PUMP _RED_CR
	3001.50
	NUMBER(22,2)

	Total Restricted RT Pump Cost Credit ($)
	OPRES_LOC_TOT_PUMP_COST_CR
	3001.51
	NUMBER(22,2)

	RT Generation Shortfall ($)
	OPRES_LOC_PUMP_GEN_SHTFAL_CR
	3001.52
	NUMBER(22,2)

	Daily LOC Credit ($)
	OPRES_LOC_PUMP_DAILY_CR
	3001.53
	NUMBER(22,2)

	Increased Output Credit ($)
	OPRES_LOC_PUMP_INC_CR
	3001.54
	NUMBER(22,2)

	Operating Reserve LOC for Pump Hydro Credit ($)
	OPRES_LOC_PUMP_HYD_CR
	2375.25
	NUMBER(22,2)

	Version
	VERSION
	4000.07
	VARCHAR2(12)


6 CSV Report Example

See Excel file titled Operating Reserve Lost Opportunity Cost for Pump Hydro Credits CSV Format.csv”

7 XML Report Example

See XML file titled Operating Reserve Lost Opportunity Cost for Pump Hydro Credits XML Format.xml”

8 Supporting Calculations

I.  When pumping is reduced or suspended in real time at the request of the Office of the Interconnection due to a transmission constraint or other reliability issue and for which, as a result:

a.)  the hourly, integrated generation RT MW are lower than the DA Pool Scheduled MW shall be credited hourly amounts equal to:

RT Generation Reduction LOC Credit (3001.49) = (DA Scheduled MWh (3000.32) - RT Generation MWh (3000.33))* MAX ((RT Generator LMP (3000.25) - Pumping Storage Fuel Cost (3001.48)), 0).

b.) the hourly, integrated pump RT MW are lower than the DA Pool Scheduled MW shall be credited hourly amounts equal to:

i.) If the total, DA MWh of pumping for the day are greater than the total, RT MWh of the pumping day:

RT Pumping Reduction LOC Credit (3001.50) = (DA Scheduled MWh (3000.32) - RT Generation MWh (3000.33) * (DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) hourly, sum over the hours of a calendar day in which PJM instructed a deviation from the DA pumping schedule; Plus
Total Restricted RT Pump Cost Credit (3001.51) = (RT Generation MWh (3000.33) - DA Scheduled MWh (3000.32) in hours where RT > DA, * (RT weighted average LMP) during hours when RT MW of pumping were greater than DA MW of pumping, - DA weighted average pumping LMP; Plus
RT Generation Shortfall (3001.52) = (DA Scheduled MWh (3000.32) - RT Generation MWh (3000.33) limited to the amount of restricted pumping less any RT pumping in excess of the DA schedule) * (Efficiency Factor (3001.46)) * (RT generation weighted LMP – DA generation weighted LMP); Plus
Daily LOC Credit (3001.53) = (Total DA MWh Pump schedule) – (Actual RT MWh of Pumping) * (Efficiency Factor (3001.46)) * (weighted average RT LMP over hours of RT Generation (3000.33) – Pumping Storage Fuel Cost (3001.48))

ii.) If the total, DA MWh of pumping for the day are less than or equal to the total, RT MWh of pumping for the day:

RT Pumping Reduction LOC Credit (3001.50) = (DA Scheduled MWh (3000.32) - RT Generation MWh (3000.33) * (DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) hourly, sum over the hours of a calendar day in which PJM instructed a deviation from the DA pumping schedule; Plus
Total Restricted RT Pump Cost Credit (3001.51) = (RT Generation MWh (3000.33) - DA Scheduled MWh (3000.32) in hours where RT > DA, * (RT weighted average LMP) during hours when RT MW of pumping were greater than DA MW of pumping, - DA weighted average pumping LMP.

II. A pumped storage unit that is pool scheduled in the Day-ahead market, or directed on in real-time, the output of which is increased at the request of the Office of the Interconnection due to a transmission constraint or other reliability issue and for which: 

a.) RT generation is increased:

Increased Output Credit (3001.54) = (Pumping Storage Fuel Cost (3001.48) + 10% - RT Generator LMP (3000.25)) * (RT Generation MWh (3000.33) – DA Scheduled MWh (3000.32)) summed for all hours in the day where RT generation exceeded DA schedule at PJM’s direction, and cannot be less than zero; Plus
(DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) * (DA scheduled generation MWh that could not be produced in RT due to insufficient remaining water). 

b.) RT pumping is increased:

Increased Output Credit (3001.54) = (RT Generator LMP (3000.25) –Pumping Power Cost (3001.47)) * (RT Generation MWh (3000.33) – DA Scheduled MWh (3000.32)) summed for all hours in the day where RT generation exceeded DA schedule at PJM’s direction, and cannot be less than zero; Plus

(DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) * (DA scheduled pumping MWh that could not be accomplished in RT due to insufficient remaining pond capacity).

Operating Reserve LOC for Pump Hydro Credit (2375.25) = MAX ((RT Generation Reduction LOC Credit (3001.49) + RT Pumping Reduction LOC Credit (3001.50) + Total Restricted RT Pump Cost Credit (3001.51) + RT Generation Shortfall (3001.52) + Daily LOC Credit (3001.53) + Increased Output Credit (3001.54)), 0)

*Note:  The absolute value of all MWh values is used in above calculations.  

Calculations for 5 minute Settlements:
I.  When pumping is reduced or suspended in real time at the request of the Office of the Interconnection due to a transmission constraint or other reliability issue and for which, as a result:

a.)  the sub-hourly, integrated generation RT MW are lower than the DA Pool Scheduled MW shall be credited sub-hourly amounts equal to:

RT Generation Reduction LOC Credit (3001.49) = (DA Scheduled MWh (3000.32) – (RT Generation MW (3000.33) + Offsetting Ancillary Service MW (3001.59)  )* MAX ((RT Generator LMP (3000.25) - Pumping Storage Fuel Cost (3001.48)), 0).

b.) the sub-hourly, integrated pump RT MW are lower than the DA Pool Scheduled MW shall be credited sub-hourly amounts equal to:

i.) If the total, DA MWh of pumping for the day are greater than the total, RT MW of the pumping day:

RT Pumping Reduction LOC Credit (3001.50) = (DA Scheduled MWh (3000.32) - RT Generation MW (3000.33) * (DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) sub-hourly, sum over the intervals of a calendar day in which PJM instructed a deviation from the DA pumping schedule; Plus
Total Restricted RT Pump Cost Credit (3001.51) = (RT Generation MW (3000.33) - DA Scheduled MWh (3000.32) in intervals where RT > DA, * (RT weighted average LMP) during intervals when RT MW of pumping were greater than DA MW of pumping, - DA weighted average pumping LMP; Plus
RT Generation Shortfall (3001.52) = (DA Scheduled MWh (3000.32) – (RT Generation MW (3000.33) + Offsetting Ancillary Service MW (3001.59) ) limited to the amount of restricted pumping less any RT pumping in excess of the DA schedule) * (Efficiency Factor (3001.46)) * (RT generation weighted LMP – DA generation weighted LMP); Plus
Daily LOC Credit (3001.53) = (Total DA MWh Pump schedule) – (Actual RT MW of Pumping) * (Efficiency Factor (3001.46)) * (weighted average RT LMP over intervals of RT Generation (3000.33) – Pumping Storage Fuel Cost (3001.48))

ii.) If the total, DA MWh of pumping for the day are less than or equal to the total, RT MW of pumping for the day:

RT Pumping Reduction LOC Credit (3001.50) = (DA Scheduled MWh (3000.32) - RT Generation MW (3000.33) * (DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) sub-hourly, sum over the intervals of a calendar day in which PJM instructed a deviation from the DA pumping schedule; Plus
Total Restricted RT Pump Cost Credit (3001.51) = (RT Generation MW (3000.33) - DA Scheduled MWh (3000.32) in intervals where RT > DA, * (RT weighted average LMP) during intervals when RT MW of pumping were greater than DA MW of pumping, - DA weighted average pumping LMP.

II. A pumped storage unit that is pool scheduled in the Day-ahead market, or directed on in real-time, the output of which is increased at the request of the Office of the Interconnection due to a transmission constraint or other reliability issue and for which: 

a.) RT generation is increased:

Increased Output Credit (3001.54) = (Pumping Storage Fuel Cost (3001.48) + 10% - RT Generator LMP (3000.25)) * ( (RT Generation MW (3000.33) + Offsetting Ancillary Service MW (3001.59) ) – DA Scheduled MWh (3000.32)) summed for all intervals in the day where RT generation exceeded DA schedule at PJM’s direction, and cannot be less than zero; Plus
(DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) * (DA scheduled generation MWh that could not be produced in RT due to insufficient remaining water). 

b.) RT pumping is increased:

Increased Output Credit (3001.54) = (RT Generator LMP (3000.25) –Pumping Power Cost (3001.47)) * (RT Generation MW (3000.33) – DA Scheduled MWh (3000.32)) summed for all intervals in the day where RT generation exceeded DA schedule at PJM’s direction, and cannot be less than zero; Plus

(DA Generator LMP (3000.24) - RT Generator LMP (3000.25)) * (DA scheduled pumping MWh that could not be accomplished in RT due to insufficient remaining pond capacity).

Operating Reserve LOC for Pump Hydro Credit (2375.25) = MAX ((RT Generation Reduction LOC Credit (3001.49) + RT Pumping Reduction LOC Credit (3001.50) + Total Restricted RT Pump Cost Credit (3001.51) + RT Generation Shortfall (3001.52) + Daily LOC Credit (3001.53) + Increased Output Credit (3001.54)), 0)

*Note:  The absolute value of all MW/MWh values is used in above calculations.  
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