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ATC, TRM, and TTC Algorithms

Definitions:
The following terms are extracted from the NERC Glossary. FPL adheres to the NERC definitions as modified by NERC from time to time.

i) Available Transfer Capability (“ATC”) 

A measure of the transfer capability remaining in the physical transmission network for further commercial activity over and above already committed uses. It is defined as Total Transfer Capability less existing transmission commitments (including retail customer service), less a Capacity Benefit Margin, less a Transmission Reliability Margin.

ii) Total Transfer Capability (“TTC”) 

The amount of electric power that can be moved or transferred reliably from one area to another area of the interconnected transmission systems by way of all transmission lines (or paths) between those areas under specified system conditions.

iii) Transmission Reliability Margin (“TRM”) 

The amount of transmission transfer capability necessary to provide reasonable assurance that the interconnected transmission network will be secure. TRM accounts for the inherent uncertainty in system conditions and the need for operating flexibility to ensure reliable system operation as system conditions change.

       iv)
Capacity Benefit Margin (“CBM”) 

The amount of firm transmission transfer capability preserved by the transmission provider for Load-Serving Entities (LSEs), whose loads are located on that Transmission Service Provider’s system, to enable access by the LSEs to generation from interconnected systems to meet generation reliability requirements. Preservation of CBM for an LSE allows that entity to reduce its installed generating capacity below that which may otherwise have been necessary without interconnections to meet its generation eligibility requirements. The transmission transfer capability preserved as CBM is intended to be used by the LSE only in times of emergency generation deficiencies.

The following terms are not currently defined in the NERC Glossary. 

     v)  
Existing Transmission Commitments – Firm (“ETCf”) 



Committed uses of the transmission system, including: (1) native load commitments; network service; (2) grandfathered transmission rights; (3) firm point-to-point reservations; and if required (4) rollover rights associated with long-term firm service. Existing commitments modeled in the load flow base cases determine the initial flows on the facilities. To the extent there are existing transactions that qualify for rollover rights, they would be incorporated in the committed usage.
      vi)  
Existing Transmission Commitments – Non-firm (“ETCnf”) 



Committed uses of the transmission system, including: (1) native load non-firm commitments; non-firm network service; (2) grandfathered non-firm transmission rights; and (3) non-firm point-to-point reservations. Existing commitments modeled in the load flow base cases determine the initial flows on the facilities. 
vii)
Scheduling Horizon – The time period is the same day and real-time.

viii)
ATC Operating Horizon – The time period in the day ahead and pre-schedule.

    ix)
ATC Planning Horizon – The time period beyond the Operating Horizon through 13 months in the future. 
     x)
Interruptible Demand - Load that by contractual provisions may be interrupted or reduced either automatically or manually. 
The explanation of the methodology and details to determine ATC, TTC, TRM, and CBM for the Scheduling, ATC Operating and ATC Planning  horizons are set forth in the respective algorithms shown below.  FPL uses industry standard load flow tools to develop its ATCs. Specifically, FPL uses Power Technology’s Managing and Utilizing System Transmission (“MUST”) program.  The program calculates the impact of transactions on network elements and identifies the most limiting contingencies and associated limiting facilities. The incremental difference between the base transfer and the transfer at which a network element limit is reached is determined to be the ATC. The flow based calculated ATCs are compared to any other associated path limits (physical or contract) and the lower value is posted. 
The load flow program models the impact of transactions on network elements that have been included in FRCC approved contingency and monitoring working files. The load flow program increases the transactions between two entities (e.g. balancing authorities) until a transmission facility’s (line, auto-transformer) rating is exceeded or voltage criteria violated. The increase in transfer from the base load flow is determined to be ATC.

The FRCC load flow databank cases is the data base that FPL uses in determining ATC are developed by the FRCC.  The load flow base cases incorporate the Existing Transmission Commitment assumptions.   These base cases represent seasonal load profiles, in-service generating units, in-service transmission facilities (including tie-line ratings) and firm interchange contracts.  The FRCC uses this information as a starting point to develop load flow cases of planned operations, modeling the expected load levels, facility outages, and unit maintenance outages for use by the FRCC members in calculating ATC.  Established operating procedures, such as switching to mitigate equipment overloads are incorporated into ATC calculations. Revisions to operating procedures are coordinated and shared.  Operating procedures are coordinated and shared as part of the FRCC procedures. 

FPL includes its’ total load; interruptible demands are not utilized in determining ATC values.  The criteria used for ATC calculation is consistent with the FRCC and individual utility criteria.  Established operating procedures, such as switching to mitigate overloads, are incorporated into ATC calculations.  Revisions to operating procedures are coordinated and shared (coordination procedure attached)
In the ATC Operating and ATC Planning Horizons, FPL uses cases developed by the FRCC in the manner described above.  These cases represent the best available information and assumptions for the week ahead, and monthly cases representing the current and next 12 months. These cases have each entity’s generation dispatched economically to meet its respective commitments. 
Algorithms
Scheduling Horizon

The algorithms for Firm and Non-Firm ATC in the scheduling horizon are 

Firm ATC = TTC – ETCf – TRM - CBM  

Non-firm ATC = TTC – tagged portion of ETCf –ETCnf - CBM 
Where:  TTC = Total Transfer Capability 

              ETCf = Existing Firm Commitments

              ETCnf = Existing Non-Firm Commitments


             TRM =Transmission Reliability Margin 
              CBM = Capacity Benefit Margin 

TDF = Transfer Distribution Factor, which is the fractional amount (in percent) of a transaction from one entity to another entity that flows on the limiting facility. The TDF must be equal to or greater than 5%.
TRM (Scheduling Horizon) FPL currently uses a TRM of zero in the Scheduling horizon on all paths with the exception of the paths on the FRCC-SERC interface. TRM on the FRCC-SERC interface is established through the FRCC ATC Calculation and Coordination Procedures for inter-regional TRM, https://www.frcc.com/ATCWG/default.aspx.  FPL’s TRM for firm ATC calculations on the FRCC-SERC interface is currently based on FPL’s allocated share of the FRCC-SERC interface.
FPL applies TRM to account for uncertainty in the inputs to FPL’s ATC calculation. Uncertainties include errors in the load forecast, unit availability and dispatch, and unscheduled line maintenance.  Uncertainty in the Scheduling and ATC Operating horizons is less than in the ATC Planning Horizon due to the short time horizon. 
CBM (Scheduling Horizon) FPL currently uses a CBM of zero in the Scheduling horizon. CBM (scheduling) = 0MW. 
TTC (Scheduling Horizon) 

The lower of the sum of the seasonally adjusted ratings of the individual ties between two entities (e.g. balancing authorities) minus the largest single line, or the calculated transfer limit, using the FRCC loadflow database cases, through load flow analysis when either a thermal or voltage stability limit is reached.  As discussed above, the base assumptions (including tie-line ratings) used for determining the TTC are included in the FRCC databank cases.
ATC= (FR-FL)/TDF
 where

FR = facility ampere rating of most limiting facility.
FL = the load flow case ampere loading of the most limiting facility following the most severe single contingency (most severe single contingency may be loss of unit, line, auto-transformer).
ATC Operating Horizon 
The ATC algorithm for firm and non firm for the ATC Operating horizon are:

Firm ATC = TTC – ETCf – CBM  

Non-firm ATC =TTC – ETCf – ETCnf - CBM 
Where:  TTC =Total Transfer Capability 

              ETCf = Existing Firm Commitments

              ETCnf = Existing Non-Firm Commitments

             TRM = Transmission Reliability Margin 

              CBM =Capacity Benefit Margin 

TRM (ATC Operating Horizon) FPL currently uses a TRM of zero for the ATC Operating Horizon with the exception of the paths on the FRCC-SERC interface.  TRM on the FRCC-SERC interface is established through the FRCC ATC Calculation and Coordination Procedures for inter-regional TRM, https://www.frcc.com/ATCWG/default.aspx.  FPL’s TRM for firm ATC calculations on the FRCC-SERC interface is currently based on FPL’s allocated share of the FRCC-SERC interface.
FPL applies TRM to account for uncertainty in the inputs to FPL’s ATC calculation. Uncertainties include errors in the load forecast, unit availability and dispatch, and unscheduled line maintenance.  Uncertainty in the Scheduling and ATC Operating horizons is less than in the ATC Planning Horizon due to the short time horizon..
CBM (ATC Operating Horizon) FPL currently uses a CBM of zero in the ATC Operating horizon. CBM (ATC Operating) = 0MW.
TTC (ATC Operating Horizon)

The lower of the sum of the seasonally adjusted ratings of the individual ties between two entities (e.g. balancing authorities) minus the largest single line, or the calculated transfer limit, using the FRCC loadflow database cases, through load flow analysis when either a thermal or voltage stability limit is reached.  As discussed above, the base assumptions (including tie-line ratings) used for determining the TTC are included in the FRCC databank cases.
Formula

ATC= (FR-FL)/TDF
 where

FR = facility rating of most limiting facility.

FL = the load flow case ampere loading of the most limiting facility following the most severe single contingency (most severe single contingency may be loss of unit, line, auto-transformer).
TDF = Transfer Distribution Factor, which is the fractional amount (in percent) of a transaction from one entity to another entity that flows on the limiting facility. The TDF must be equal to or greater than 5%.
ATC Planning Horizon
The ATC algorithm for the ATC Planning horizon is:

Firm ATC = TTC – ETCf – TRM - CBM  

Non-firm ATC = TTC -ETCf –ETCnf - CBM  

Where:  TTC =Total Transfer Capability 
              ETCf = Existing Firm Commitments

              ETCnf = Existing Non-Firm Commitments

             TRM =Transmission Reliability Margin 


   CBM = Capacity Benefit Margin

TTC (ATC Planning Horizon)
The lower of the sum of the seasonally adjusted ratings the individual ties between two entities (e.g. balancing authorities) minus the largest single line or the calculated transfer limit, using the FRCC loadflow database cases, through load flow analysis when either a thermal or voltage stability limit is reached. As discussed above, the base assumptions (including tie-line ratings) used for determining the TTC are included in the FRCC databank cases. 
ATC = [(FR-FL Critical Unit off)/ TDF]
where 

FR = facility rating of most limiting facility.

FL Critical Unit off = ampere loading of most limiting facility with a unit critical to a transaction modeled off-line, following the most severe single contingency. The critical unit is that unit which, if unavailable, would result in the lowest ATC on the path being calculated. The generation that replaces the critical unit is modeled by economically re-dispatching the remaining generation of the entity that has the critical unit unavailable. 
TDF = Transfer Distribution Factor, which is the fractional amount (in percent) of a transaction from one entity to another entity that flows on the limiting facility. The TDF must be equal to or greater than 5%.
TRM (ATC Planning Horizon)    TRM is calculated as the difference between the ATC with the base case dispatch and the ATC with the unit that is most critical to a particular path modeled off-line. 

The formula for determining TRM is:  

TRM = [(FR-FLbase)/TDFbase] -[(FR-FL critical unit off)/TDFcritical unit off] 

Where: FR is the rating of the limiting facility identified through the flow based network response.  Facility ratings used are those included in the base cases provided through the FRCC and as updated by the members. 

FL base = the load flow facility Loading of most limiting facility following the most severe single contingency without a unit critical to the transaction unavailable. 

FL Critical Unit off = ampere loading of most limiting facility with a unit critical to a transaction modeled off-line, following the most severe single contingency. The critical unit is that unit which, if unavailable, would result in the lowest ATC on the path being calculated. The generation that replaces the critical unit is modeled by economically re-dispatching the remaining generation of the entity that has the critical unit unavailable. 

TDF = Transfer Distribution Factor, which is the fractional amount (in percent) of a transaction from one entity to another entity that flows on the limiting facility. The TDF must be equal to or greater than 5%.
CBM (ATC Planning Horizon) FPL currently uses a CBM of zero in the ATC Planning Horizon. CBM (ATC Planning) = 0MW
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� FPL Coordination Procedures (see Process Diagram Above):





(These procedures are excerpts from FRCC documents)


A.	FRCC Data Exchange Coordination





FRCC member utilities jointly prepare on an annual basis a loadflow databank for a ten-year horizon containing annual winter and summer peak cases.  This databank includes an interchange database for a variety of system load conditions and economic dispatch tables to facilitate preparation of loadflow cases for off-peak conditions.  These loadflow databank cases contain all long term firm transactions, individual utility generation dispatch, projected load for the time period under evaluation, planned generation or transmission facility additions in the future, and designation of generation resources to serve all network load. These cases provide the starting point for all ATC determination.





The cases above are modified to develop operating base cases for the timeframe under study between the next hour to up to thirteen months in the future.  Depending on the operating timeframe, the base cases are modified to reflect the load forecast for the timeframe under study, planned generation and transmission outages, forced generation or transmission outages, system constraints or equipment deratings, and reserved and scheduled firm purchase/sale transactions  on the transmission system.  Cases developed by the ATCWG are stored in a common area available to transmission providers.





On a seasonal basis, the FRCC ATCWG compiles a tabulation of the most active commercially viable common paths, requests the TTC, monthly firm and non-firm ATC values from each transmission provider, and convenes a meeting to coordinate the TTC and ATC values to be posted and to ensure compliance with the FRCC ATC Methodology.  The FRCC documents the results of these meetings. These meetings are typically scheduled in the spring for the upcoming summer season, and in the fall for the upcoming winter season.





The FRCC OPC has the responsibility to evaluate system security for planned operations for future days two through seven, thus ensuring that planned maintenance outages and system configurations will not result in security problems that the Security Coordinator will have to deal with.  The OPC has the authority to seek resolution with parties whose planned actions will affect system security. The OPC also obtains maintenance and reservations data which is shared with and posted by the ATCWG in the common area available to transmission providers.





1

_1270554032.vsd
�

�

�

�

�

The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.�

�

START�

Provide all necessary data to FRCC for regional model base case development, including FPL transmission system topology, FPL loads, FPL generation base dispatch, FPL generation outages, FPL transmission outages, FPL facility rating, and FPL interchange for existing transmission commitments. �

Applies to FIRM and NON-FIRM MONTHLY, WEEKLY, DAILY and NON-FIRM HOURLY products�

Model appropriate TRM uncertainty, and/or CBM 
as appropriate�

Retrieve appropriate regional ATC base case model from FRCC �

Verify generation, load, topology, outages, existing transmission commitments correctly represented in regional model�

Continuously update and revise TTC,ATC and TRM calculations and postings �

FPL�s ATC Calculation Process Flow Diagram�

If necessary, update model to reflect changes since case model development�

Communicate any data changes or discrepancies to FRCC �

Run automated MUST program macro on all cases to determine TTC, ATC and TRM for all paths�

Compare results to any other appropriate limit (contractual / physical)�

Organize results for OASIS posting program�

Post TTC, ATC  and TRM for each path on OASIS and verify postings�

�

Coordinate with other TSP�s on ATC paths, monitored element list, contingency list, subsystem model�

Gather all revised input data�

Begin or Repeat Process�

Preparation Process�

Manual Operation Process�

Data Process�

Processing Function�

KEY�


