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Process Specification 

1. Generation Aggregation 
1.1 Overview
Generation Aggregation is the process for determining the Net Generation for each Generation Resource in the ERCOT system for each Settlement Interval.  
Generation Resources are required to be registered with ERCOT.  A part of this process is for Generation Resources to declare whether they are part of a net metering configuration or not.  Metering Design Proposals are provided to ERCOT for their approval.  These proposals include the metering locations and quantities (i.e., generation or load) for each EPS meter as well as the location of SCADA.  Also included is an ESI-id(s) to which load is assigned when the net metering configuration is not providing Net Generation to the ERCOT grid.
A net metering configuration is defined to be a collection of one or more resources at the same physical location that are registered as part of a net metering scheme. 
Each Generation Resource will be registered as either:

1. associated with a net metering configuration (generation will be netted), or

2. not associated with a net metering configuration (no generation netting).
Each net metering configuration will also provide a list of all meters and provide information as to what data the meters are recording (i.e., generation output, auxiliary load, bidirectional metering).  

Meter data for each generation site is either:

1. provided via EPS meters, or

2. provided via TDSP meters.

Refer to Protocol section 10.3 for a detailed explanation as to the metering requirements for Generation Resources.
1.2 Protocol References
This document defines all data aggregation generation determinants that are required for Settlement Calculations for the Real-Time Energy Operations. 

The following Data Aggregation determinants are included in real-time energy settlement and are included in the scope of this document:

1) Total Net Generation for a Unit (GSITETOT)
2) Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG) (PR 6.6.3.1, PR 6.6.6.1, PR 6.6.6.2(1), PR 6.6.6.2(2), PR 6.6.7.1(2b), PR 6.6.9.1)

3) Real-Time Adjusted Metered Load Total (RTAMLTOT) (PR 6.6.2.1, PR 6.6.2.2,  PR 6.6.2.3)

4) Metered Energy at Bus (MEB) (PR 6.6.3.1)

5) Net Meter Real-Time Energy Total (NMRTETOT) (PR 6.6.3.1)

6) Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG) (PR 6.6.3.1, PR 6.6.6.1,  PR 6.6.6.2 (1), PR 6.6.6.2 (2), PR 6.6.7.1 (2.b), PR 6.6.9.1)

7) Block Load Transfer Resource per QSE per Settlement Point per BLT point (BLTR) (PR 6.6.3.5)

8) Generation Resource Capacity Factor calculation (GRCF) (PR 4.4.9.4.1(c), PR 4.4.9.4.1(d), PR 3.7.1.1 (2))

1.3 Document Assumptions

A1)
All existing zonal Data Aggregation bill determinants will continue to be produced in the nodal system unless noted otherwise in this document.

A2)
All ESI-ids will be mapped to substations.

A3)
All substations will be mapped to Load Zones
A4)
All EPS meters will need to be mapped to only one Settlement Point.
A5)
Each Resource will be mapped to only one Settlement Point.

A6)
The Settlement System should not store zero value data cuts for a Data Aggregation bill determinant, unless the zero data cut is a result of a calculation or a requirement specifies that the cut be saved.

A7)
The Data Aggregation bill determinant calculations are documented using the proposed format.  The following list defines the nomenclature used for the bill determinants though, not all of these bill determinant elements may apply to each bill determinant within this document):

<Q> = QSE

<CO> = CRR Owner

<R> = Resource

<SP> = Settlement Point

<REP> = Retail Electric Provider

<PI> = Profile ID

<LC> = Loss Code

<UFE> = UFE Zone

<CM> = Congestion Management Zone 

<DSP> = Distribution Service Provider

<TSP> = Transmission Service Provider
<RE> = Resource Entity
<SUFE> = UFE Analysis Zone / Sub-UFE Zone

<BLTP> = Block Load Transfer Point

<NC> = Noie Code 
<NM> = Net Metering Configuration
<L> = Load Zone
2. Calculation of Generation Resource Output for Net Metering Configurations
2.1 EPS Meter Data Retrieval and Loss Compensation
The process of determining the Net Generation for Generation Resources which are registered as part of a net metering configuration begins with retrieving all EPS metered data for the net metering configuration.  Each EPS meter is assigned a Resource ID for identification purposes.  EPS meters can also have multiple channels in which to store resource output or auxiliary load.  After the metered data is retrieved, a determination is made as to whether the metered data needs to be compensated for losses or not.  EPS generation and generation auxiliary load metering not located at the actual point of transmission interconnect, is loss compensated in order to account for transformer and/or line losses.  Loss compensation may be performed by the meter or a request may be made to have ERCOT perform the loss compensation.  In instances where ERCOT is requested to perform loss compensation on EPS meter data, a single (static) percentage value per meter channel is used to adjust the meter data to the appropriate value prior to netting.

Loss compensation values are submitted by the TDSP and must be approved by ERCOT. The loss compensation percentage value remains in place and is applied to all intervals of data until such time as the TDSP submits, and ERCOT approves, revised loss compensation values. 

Loss compensation for EPS data associated with net metering configurations is calculated as follows:

1. Compensation for energy delivered to the ERCOT Grid.

Formula:

Compensated KWh = KWh Metered * (1-Loss Compensation Factor)

2. Compensation for energy received from the ERCOT Grid

Formula:

Compensated KWh = KWh Metered  * (1 /(1 – Loss Compensation Factor))  
Loss Compensation Example #1:
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Energy delivered to the ERCOT Grid
Refer to Figure 1 above.  If the above Generation Resource has generated 100 MWh at the meter, the energy injection to the ERCOT grid is actually less due to losses occurring between the meter point and the point of interconnection.  Losses due to the transformation from 25 KV to 138 KV and the length of the line between the meter point and the point of interconnection must be accounted for to properly reflect the generation injection into the ERCOT Grid.  The following calculation assumes an eight percent (8%) loss compensation factor:
KWh Metered = 100 Mwh

Loss Compensation Factor = 8% (or .08)

Compensated KWh = KWh Metered * (1-Loss Compensation Factor)
Compensated KWh = 100,000 KWh * (1-.08)
Compensated KWh = 100,000 KWh * (0.92)
Compensated KWh = 92,000 KWh
Loss Compensation Example #2:
Energy received from the ERCOT Grid

Refer to Figure 1 above.  When the above Generation Resource is not generating, it becomes a load on the ERCOT system.  Assuming the load value when this Generation Resource is not producing equals 10 MWh at the meter.  The energy received from the ERCOT grid is actually more than the metered value due to losses occurring between the meter point and the point of interconnection.  Losses due to the transformation from 138KV to 25 KV and the length of the line between the meter point and the point of interconnection must be accounted for to properly reflect the load on the ERCOT Grid.  The following calculation assumes an eight percent (8%) loss compensation factor:
KWh Metered = 10 Mwh

Loss Compensation Factor = 8% (or .08)

Compensated KWh = KWh Metered * (1 /(1 – Loss Compensation Factor))
Compensated KWh = 10,000 KWh * (1 / (1 - .08))

Compensated KWh = 10,000 KWh * (1 / (.92))

Compensated KWh = 10,000 KWh * (1.08695652173913)

Compensated KWh = 10,869.5652173913 KWh
Process Flow:
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 Business Rules:
2.1.1 Retrieve all Resource Ids

Retrieve energy data from meters associated with net metering configurations.

	Business Rules
	· TDSP-read generation data may not be available for the trade date.  In this case, no estimate is performed and a value of 0 is assumed.  

· EPS metered data is required for this process.  

· Current Design:  If data is missing from a single EPS meter, this process ABENDS and must be resolved before continuation.

	Data Inputs
	· Resource ID (RID) meter data

	Data Outputs
	N/A


2.1.2 Data Loss Compensated?

Determine if loss compensation is necessary.

If Yes: Go to Apply Loss Compensation
If No: Done
	Business Rules
	If metering is not compensated to the transmission level, an adjustment is required.  This information is defined by the EPS Design Proposal Documentation.

	Data Inputs
	· Current Design:  Check the RID Table, if the loss compensation field is a non-zero value (null values are considered zero), then adjustments need to be made.

	Data Outputs
	N/A


2.1.3 Apply Loss Compensation
Metered value is adjusted for line and transformation losses.

	Business Rules
	Based upon engineering principles:

· Generation:  (1 – Compensation Factor) * Metered Value

· Load:  (1/(1- Compensation Factor))*Metered Value

	Data Inputs
	· Current Design:  Check the RID Table, if the loss compensation field is a non-zero value (null values are considered zero), then adjustments need to be made.
· Raw RID data

	Data Outputs
	· Loss-Adjusted RID data (not saved off)


2.2 Metered Energy at Bus (MEB)

A calculation is performed for each Settlement Interval for each meter associated with a net metering configuration in order to determine if power is being injected or withdrawn at the metering point.  Each meter is assigned:

1. a Resource ID for identification purposes and

2. a Settlement Point
This process begins by retrieving all Resource Ids that are associated with net metering configurations.  Resource IDs contain 15-min data at the metering point. 
This process is performed on each individual net metering configuration that is registered in the ERCOT system.  For a particular net metering configuration:

1. All Resource ID’s are retrieved.  Resource Ids have two attributes:
a. Net metering configuration and

b. Settlement Point.

2. For each Settlement Point, sum the Resource ID interval data.  This data cut will be called MEB and will contain 15-min data for the net metering configuration and settlement point.  MEB has two attributes:

a. Net metering configuration and

b. Settlement Point.

Note if there are two or more Resource Ids with the same Settlement Point, the data from the Resource ID’s will be summed and result in the creation of only one MEB data cut.
	Requirement ID
	FR39

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1 



	Traceability to Sub-Process Maps
	TBD 

	Description:  Calculate Metered Energy at Bus (MEB).

Metered Energy at bus(The metered energy by the settlement meter m at Electrical Bus b for the 15-minute Settlement Interval. A positive value represents energy produced, and a negative value represents energy consumed. 

MEB_<NM>_<SP>i =     
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Where: 
1. n = total number of Settlement Points at a net metering configuration and

2. i = 15-minute Settlement Interval

The above definition may need to be changed to reflect SP instead of Bus (this would require a NPRR)


The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	RID
	MWh
	Resource ID for the net metering configuration which measures energy delivered to the grid (denoted by a positive value) or energy consumed from the grid (denoted by a negative value).
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments:  RID will be saved in the form of ID_<NM>_<SP>. 


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	MEB
	MWh
	Metered Energy at Bus(The metered energy by the settlement meter me at Electrical Bus b for the 15-minute Settlement Interval. A positive value represents energy produced, and a negative value represents energy consumed.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: MEB cut will be saved in the form of MEB_<NM>_<SP>.


Process Flow:

[image: image4.emf]     Calculate MEB

D

a

t

a

 

O

u

t

p

u

t

s

S

u

m

 

R

I

D

 

d

a

t

a

 

f

o

r

 

e

a

c

h

 

S

P

D

a

t

a

 

I

n

p

u

t

s

MEB

Retrieve all 

Resource IDs

Settlement Point 

RID Summation


Business Rules:
2.2.1 Retrieve all Resource Ids

Retrieve energy data from meters associated with Generation Resources.
	Business Rules
	· TDSP-read generation data may not be available for the trade date.  In this case, no estimate is performed and a value of 0 is assumed.  

· EPS metered data is required for this process.  

· Current Design:  If data is missing from a single EPS meter, this process ABENDS and must be resolved before continuation.

	Data Inputs
	· Resource ID (RID) meter data

	Data Outputs
	N/A


2.2.2 Settlement Point RID Summation
Sum RID data for each Settlement Point.
	Business Rules
	RID data has two attributes:

· NM – Net Metering Configuration and

· SP – Settlement Point.

Sum the RID data for each Settlement Point.

	Data Inputs
	· RID Data

	Data Outputs
	· MEB


2.3 Net Meter Real-Time Energy Total (NMRTETOT)
After the metered values have been compensated for losses (for all meters that require loss compensation), a calculation is performed for each Settlement Interval for every net metering configuration in order to determine whether the net metering configuration is injecting power to the grid or withdrawing power from the grid.  The total injection measured from each meter is summed to arrive at the total gross injection to the grid on an interval by interval basis.  The total withdrawal measured from each meter is summed to arrive at the total gross withdrawal from the grid on an interval by interval basis.  The total gross injection is reduced by the total gross withdrawal to arrive at the Net Meter Real-Time Energy Total on an interval by interval basis.  

NMRETOT Example #1
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Refer to Figure 2 above.  The following values are assumed to be compensated to the point of interconnect.
Meter M1 = 180 MWh delivered to ERCOT

Meter M1 = 0 MWh received from ERCOT

Meter M2 = 0 MWh delivered to ERCOT

Meter M2 = 10 MWh received from ERCOT

Meter M3 = 110 MWh delivered to ERCOT

Meter  M3 = 2 MWh received from ERCOT

Meter M4 = 0 MWh delivered to ERCOT 

Meter M4 = 10 MWh received from ERCOT

Step 1 - We will begin by calculating the total energy delivered to ERCOT (i.e, 
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Step 2 - Next we will calculate the total energy received from ERCOT (i.e, 
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Step 3 - Now we calculate NMRTETOT.

NMRTETOT_<NM> i =   
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NMRTETOT_<NM> i = 290 MWh – 22 Mwh

NMRTETOT_<NM> i = 268 MWh
	Requirement ID
	FR45

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Net Meter Real-Time Energy Total (NMRTETOT).

Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement.  A positive value indicates an injection of power to the ERCOT system and a negative value indicates a withdrawal of power from the ERCOT system. 

NMRTETOT_<NM> i =   
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Where: should the SM variable be changed to a Resource ID or MEB or is that confusing with Nodal Protocols
3. m = total number of EPS settlement meters at a net metering configuration and

4. i = 15-minute Settlement Interval




The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	SM
	MWh
	Settlement Meter – a meter which is included as part of a net metering configuration.  These meters are referred to as Resource Ids in the settlement system. Should the variable be RID or MEB instead of SM?  Should this be called EPS instead of Settlement Meter
	Settlement System


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	NMRTETOT
	MWh
	Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement.  A positive value indicates an injection of power to the ERCOT system and a negative value indicates a withdrawal of power from the ERCOT system  This definition may need to be updated to reflect that NMRTETOT will not be saved with negative values.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: NMRTETOT cut is saved in the form of NMRTETOT_<NM>.  When NMRTETOT is saved, any negative values are replaced with 0.  This will result in NMRTETOT representing the net generation for the particular net metering configuration (i.e., if there is no injection of power to the ERCOT grid, then NMRTETOT will be saved with a value of zero).  Is this value subject to data confidentially rules (jointly owned units)?


Process Flow:
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Business Rules:
2.3.1 Retrieve all Loss Adjusted Resource Ids

Retrieve Loss Adjusted Resource ID energy data from meters associated with Generation Resources.
	Business Rules
	· This calculation is performed for each Net Metering Configuration  



	Data Inputs
	· Loss Adjusted Resource ID (RID) meter data

	Data Outputs
	N/A


2.3.2 Compute Generation for the Net Metering Configuration
For each net metering configuration, calculate the net generation and load, on an interval basis. 
	Business Rules
	· Calculation:

· Sum all generation channels 

· Sum all load channels

· Subtract load from generation

· If positive then there is net generation; load = 0.

· If negative then net generation is 0:  load = absolute value;

	Data Inputs
	· Loss adjusted RID interval data

· RID attributes

	Data Outputs
	· The net generation value for the net metering configuration per interval (NMRTETOT).

· The net load value for the site per interval.  This value is stored in the ESIID(s) that are associated with the net metering configuration.


2.4 Generation Resource Splitting Percentage (GSPLITPER)
In order to allocate generation output to each Generation Resource which is part of a net metering configuration, SCADA values are used.  The SCADA values that are used are provided by the MMS system and represent the integrated MWh value for each 15-minute interval for each Generation Resource.  The billing determinant name of the SCADA data cuts is GSSPLITSCA_<NM>_<R>.
The calculation of RTMG is performed by using the NMRTETOT values which are created for each net metering configuration.  Calculation of Resource Output is only performed when NMRTETOT values are greater than 0 (since a positive value of NMRTETOT reflects power being injected to the ERCOT grid).
This process is performed on each individual net metering configuration that is registered in the ERCOT system.  For a particular net metering configuration:

1. The NMRTETOT_<NM> data cut is retrieved.  
2. All Generation Resources are retrieved

3. GSSPLITSCA data cuts are retrieved for each Generation Resource
4. SCADA values for each Generation Resource are summed on an interval by interval basis.  Call this 15-min data cut SCADA total.  
5. To determine the RTMG for each Generation Resource, a SCADA Splitting percentage is calculated by taking the interval SCADA values for the particular Generation Resource and dividing by the SCADA total for each interval.  This calculation is saved in the billing determinant named GSPLITPER as a data cut for each 15-minute interval for each Generation Resource.  The attributes of GSPLITPER are:
a. QSE,

b. Net metering configuration,

c. Resource entity,

d. UFE settlement zone,

e. Load Zone,

f. TSP,

g. UFE analysis zone, and

h. Resource.

For any interval when MMS has not received a real-time signal for any of the Generation Resources, MMS enters a “missing” code in the GSSPLITSCA data set.  To determine the GSPLITPER values that are to be used for intervals that have a “missing” GSSPLITSCA value, the most recent previous interval which had no missing GSSPLITSCA data for all of the Generation Resources that are part of the net metering configuration is used to calculate the GSPLITPER values.

In instances where all GSSPLITSCA values are zeros, each Generation Resource will receive and equal percentage of the total net generation.

Calculation of GSPLITPER Example 1:

Assume that there are three Generation Resources (denoted as G1, G2, and G3) at a particular net metering configuration.  Table 1 below contains the SCADA values for these three Generation Resources:

TABLE 1
SCADA Values for Generation Resources G1, G2, and G3

	Generation Resources
	SCADA Mwh

8:00
	SCADA Mwh

8:15
	SCADA Mwh

8:30
	SCADA Mwh

8:45
	SCADA Mwh

9:00

	G1
	100
	150
	200
	200
	200

	G2
	150
	150
	200
	200
	300

	G3
	250
	200
	200
	200
	100

	Total
	500
	500
	600
	600
	600


Table 2 below shows the GSPLITPER values for Generation Resources G1, G2, and G3 based on the SCADA values from Table 1.

TABLE 2

GSPLITPER Values for Generation Resources G1, G2, and G3

	Generation Resources
	GSPLITPER

8:00
	GSPLITPER

8:15
	GSPLITPER

8:30
	GSPLITPER

8:45
	GSPLITPER

9:00

	G1
	0.20
	0.30
	0.33
	0.33
	0.33

	G2
	0.30
	0.30
	0.33
	0.33
	0.50

	G3
	0.50
	0.40
	0.33
	0.33
	0.17

	Total
	1.00
	1.00
	0.99
	0.99
	1.00


Calculation of GSPLITPER Example 2 (Missing SCADA value): 

Assume that there are three Generation Resources (denoted as G1, G2, and G3) at a particular net metering configuration.  Table 3 below contains the SCADA values for these three Generation Resources:

TABLE 3

SCADA Values for Generation Resources G1, G2, and G3

	Generation Resources
	SCADA Mwh

8:00
	SCADA Mwh

8:15
	SCADA Mwh

8:30
	SCADA Mwh

8:45
	SCADA Mwh

9:00

	G1
	100
	150
	200
	200
	225

	G2
	150
	150
	Missing value
	Missing value
	250

	G3
	250
	200
	200
	250
	275

	Total
	500
	500
	N/A
	N/A
	750


Table 4 below shows the GSPLITPER values for Generation Resources G1, G2, and G3 based on the SCADA values from Table 3.

TABLE 4

GSPLITPER Values for Generation Resources G1, G2, and G3

	Generation Resources
	GSPLITPER

8:00
	GSPLITPER

8:15
	GSPLITPER

8:30
	GSPLITPER

8:45
	GSPLITPER

9:00

	G1
	0.20
	0.30
	0.30
	0.30
	0.30

	G2
	0.30
	0.30
	0.30
	0.30
	0.33

	G3
	0.50
	0.40
	0.40
	0.40
	0.37

	Total
	1.00
	1.00
	1.00
	1.00
	1.00


Notice that Generation Resource G2 has a missing SCADA value for the interval ending at 8:30.  Since the SCADA value is missing for the interval ending at 8:30, the GSPLITPER values from the interval ending at 8:15 are used for all Generation Resources (G1, G2, and G3).  Seeing that Generation Resource G2 also has a missing SCADA value for the interval ending at 8:45, the GSPLITPER values from the interval ending at 8:15 are used for all Generation Resources.

	Requirement ID
	

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	

	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate GSPLITPER
For each NMRTETOT_<NM>

· Retrieve all GSSPLITSCA_<NM>_<R> cuts
· SCADATOT_<NM> i = 
[image: image19.wmf]s
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GSSPLITSCA_<NM>_<SUB> i 
· Calculate GSPLITPER for every Generation Resource in the net metering configuration
· GSPLITPER_<NM>_<R> i = GSSPLITSCA_<NM>_<R> i   / SCADATOT_<NM> i


The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	NMRTETOT
	MWh
	Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement.  A positive value indicates an injection of power to the ERCOT system and a negative value indicates a withdrawal of power from the ERCOT system This definition may need to be updated to reflect that NMRTETOT will not be saved with negative values.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: NMRTETOT cut is saved in the form of NMRTETOT_<NM>.  When NMRTETOT is saved, any negative values are replaced with 0.  This will result in NMRTETOT representing the net generation for the particular net metering configuration (i.e., if there is no injection of power to the ERCOT grid, then NMRTETOT will be saved with a value of zero). Is this value subject to data confidentially rules (jointly owned units)?

	GSSPLITSCA
	MWh
	The SCADA values that represent the integrated MWh value for each 15-minute interval for each Generation Resource.
	MMS

	Interval Frequency: 4 / hour

Additional Comments: The GSSPLITSCA cut will be saved in the form of GSSPLITSCA_<NM>_<R>.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	GSPLITPER
	MWh
	The SCADA Splitting percentage for an individual Generation Resource that is calculated by taking the GSSPLITSCA values for the particular Generation Resource and dividing by the sum of all GSSPLITSCA values for the net metering configuration for each interval.  
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSPLITPER cut will be saved in the form of GSPLITPER_<Q>_<NM>_<RE>_<UFE>_<L>_<TSP>_<SUFE>_<R>. 


Process Flow:
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Business Rules:
2.4.1 Retrieve Generation Resources

For each net metering configuration, retrieve all Generation Resources.
	Business Rules
	· This calculation is performed for each Net Metering Configuration  



	Data Inputs
	· Generation Resources

	Data Outputs
	N/A


2.4.2 Retrieve GSSPLITSCA

For each net metering configuration, retrieve the GSSPLITSCA data cuts.
	Business Rules
	· This calculation is performed for each Net Metering Configuration  



	Data Inputs
	· GSSPLITSCA

	Data Outputs
	N/A


2.4.3 Compute SCADA Total

For each net metering configuration, calculate the SCADA total on an interval basis. 
	Business Rules
	· Calculation:

· Sum all GSSPLITSCA cuts 



	Data Inputs
	· GSSPLITSCA


	Data Outputs
	· The SCADA total for the net metering configuration per interval (not saved).


2.4.4 Compute GSPLITPER
For each net metering configuration, calculate the Generation Resource Splitting Percentages. 
	Business Rules
	· Calculation:

· For each Generation Resource r,

· Take the associated GSSPLITSCA data cut and divide by the SCADA Total data cut
· GSPLITPER = GSSPLITSCA r / SCADA Total


	Data Inputs
	· GSSPLITSCA
· SCADA Total

	Data Outputs
	· Generation Resource Splitting Percentages (GSPLITPER).




2.5 Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG)
The Real-Time Metered Generation (RTMG) will be calculated for each Generation Resource for each settlement interval.  Real-Time Metered Generation (RTMG) includes net generation from all registered generation units.  Real-Time Metered Generation (RTMG) does not include DC Tie imports or Block Load Transfer Resources (BLTR).  The GSPLITPER data cut is multiplied by the NMRTETOT cut to determine the Generation Resource Output for each Generation Resource at the net metering configuration.  This will result in the creation of a RTMG data cut for each 15-minute interval for each Generation Resource.  

It should be noted that in the zonal market, a bill determinant named GSITETOT represents the same value as the RTMG with three exceptions:

Need to review how BLTRs and DC Tie imports are handled in the nodal market
1. The GSITETOT zonal cut is created for DC Tie imports,

2. The GSITETOT zonal cut is created for Block Load Transfer Resources (BLTR), and

3. The GSITETOT zonal cut is named using different attributes than the RTMG data cut.

The GSITETOT bill determinant will continue to be created as part of the nodal market.
	Requirement ID
	FR49

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 6.6.3.1, PR 6.6.6.1, PR 6.6.6.2(1), PR 6.6.6.2(2), PR 6.6.7.1(2b), PR 6.6.9.1



	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Real-Time Metered Generation per QSE per Settlement Point per Resource (RTMG).
The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
RTMG will be calculated as follows:
· Calculate RTMG for every Generation Resource in the net metering configuration.  For each resource (denoted by r), multiply the GSPLITPER for that resource times the NMRTETOT value to arrive at the RTMG,

· RTMG_<Q>_<R>_<P> r = GSPLITPER_<NM>_<R>r  * NMRTETOT_<NM> r


The above variables are defined below:

Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	NMRTETOT
	MWh
	Net Meter Real-Time Energy Total— The net sum for all settlement meters included in a net metering arrangement.  A positive value indicates an injection of power to the ERCOT system and a negative value indicates a withdrawal of power from the ERCOT system This definition may need to be updated to reflect that NMRTETOT will not be saved with negative values.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: NMRTETOT cut is saved in the form of NMRTETOT_<NM>.  When NMRTETOT is saved, any negative values are replaced with 0.  This will result in NMRTETOT representing the net generation for the particular net metering configuration (i.e., if there is no injection of power to the ERCOT grid, then NMRTETOT will be saved with a value of zero). Is this value subject to data confidentially rules (jointly owned units)?

	GSPLITPER
	MWh
	The SCADA Splitting percentage for an individual Generation Resource that is calculated by taking the GSSPLITSCA values for the particular Generation Resource and dividing by the SCADATOT total value for each interval.  
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSPLITPER cut will be saved in the form of GSPLITPER_<Q>_<NM>_<RE>_<UFE>_<L>_<TSP>_<SUFE>_<R>.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	RTMG
	MWh
	Real-Time Metered Generation per QSE per Settlement Point per Resource—The Real-Time energy produced by the Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.
	Settlement System

	Interval Frequency: 4 / hour
Additional Comments: RTMG cut will be saved in the form of RTMG_<Q>_<R>_<P>.


Process Flow:
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Business Rules:
2.5.1 Retrieve NMRTETOT

For each net metering configuration, retrieve the NMRTETOT data cut.
	Business Rules
	· This calculation is performed for each Net Metering Configuration  



	Data Inputs
	· NMRTETOT

	Data Outputs
	N/A


2.5.2 Retrieve GSPLITPER

For each net metering configuration, retrieve the GSPLITPER data cuts.
	Business Rules
	· This calculation is performed for each Net Metering Configuration  



	Data Inputs
	· GSPLITPER

	Data Outputs
	N/A


2.5.3 Compute RTMG

For each net metering configuration, calculate RTMG for each Generation Resource on an interval basis. 
	Business Rules
	· Calculation:

· Take the GSPLITPER data cut for each Generation Resource and multiply times the NMRTETOT data cut. 



	Data Inputs
	· Generation Resources

· GSPLITPER
· NMRTETOT


	Data Outputs
	· Real-Time Metered Generation (RTMG)


2.6 Generation Resource Capacity Factor Calculation (GRCF)

The previous 12 months’ capacity factor must be updated by ERCOT by the 20th day of each month using the most recent data for use in the next month. ERCOT shall post to the MIS Secure Area the capacity factor for each Resource before the start of the effective month. 

	Requirement ID
	FR61

	Source Mapping (Protocol/NERC/FERC and other binding documents Ref #)
	PR 4.4.9.4.1(c),  PR 4.4.9.4.2(d), PR 3.7.1.1(2)


	Traceability to Sub-Process Maps
	TBD

	Description:  Calculate Generation Resource Capacity Factor.

· GRCF will be calculated as follows:

· Sum the GSITETOT cuts for the previous 12 calendar months.  This value is the total net output for the generation resource.

· Multiply the capacity rating of the generation resource by the number of hours in the preceeding 12 calendar months.  This value represents the continuous full power output for the generation resource.
· Divide the total net output by the continuous full power output to arrive at the Generation Resource Capacity Factor.

· Determine the Mitigated Offer Cap Multiplier as described in section 4.4.9.4.1, Mitigated Offer Cap.



Input Bill Determinants
	Variable
	Unit
	Definition
	Source

	GSITETOT
	MWh
	Total Net Generation for a Unit.
	Settlement System

	Interval Frequency: 4 / hour

Additional Comments: The GSITETOT cut is saved in the form of GSITETOT_<Q>_<GSC>_<NC>_<PGC>_<UFE>_<CM>_<TDSP>_<SUFE>_<GUC>_<P>

	SEASMW
	MW
	Seasonal MW rating reported as a Generation Resource Parameter.
	Settlement System

	Interval Frequency: 1 / season
Additional Comments: There shall be a start/stop time for each season.  This bill determinant is not in the Nodal Protocols.


Intermediate Bill Determinants
	Variable
	Unit
	Definition
	Destination

	GRCF
	Misc
	Generation Resource Capacity Factor.
	Settlement System

	Interval Frequency: 1 / month
Additional Comments: The GRCF value will be stored in the factor value table with GUC as an attribute.


Output Bill Determinants
	Variable
	Unit
	Definition
	Destination

	MOCMULT
	Misc
	Mitigated Offer Cap Multiplier.
	Settlement System

	Interval Frequency: 1 / month
Additional Comments: This determinant shall be made available for the MMS system.
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