Standard FAC-012-2 — Total Transfer Capability and Total Flowgate Capability

A. Introduction
1. Title: Total Transfer Capability and Total Flowgate Capability


2. Number:
FAC-012-2
3. Purpose:
To ensure that Total Flowgate Capabilities (TFCs) and Total Transfer Capabilities (TTCs) used in the reliable planning and operation of the Bulk Electric System (BES) are determined based on technically sound methodologies.
4. Applicability:
4.1. Functional Entity:
4.1.1. Reliability Coordinator 

4.1.2. Planning Coordinator 

4.1.3. Transmission Service Provider

4.2. Facility Limitations/Specifications

4.2.1. (????)

5. Effective Date:
To be determined


B. Requirements

R1. The Planning Coordinator and Reliability Coordinator’s power flow models used for determining distribution factors for use in either the planning or operating horizons, shall include the latest system topology and Facility Ratings.   
R2. The Planning Coordinator and Reliability Coordinator shall each select one of the following methods to use in developing either TFCs or TTCs:

· Network Response Methodology for determining Total Flowgate Capability

· Rated System Path Methodology for determining Total Transfer Capability

· Network Response Methodology for determining Total Transfer Capability

R3. The Planning Coordinator and Reliability Coordinator shall each develop a list of flowgates and associated distribution factors for the areas they monitor for use in determining TFC.  
R4. The Planning Coordinator and Reliability Coordinator shall each update its list of flowgates at least once every four months.

R4.1. The Planning Coordinator and Reliability Coordinator shall post the updated list of flowgates on OASIS.

R5. Each Planning Coordinator and Reliability Coordinator that uses TFC in its calculations for Available Transfer Capability (ATC) shall establish a TFC value that is equal to one of the following:

· Facility Rating of the Flowgate (FAC-008).  

· Voltage or Stability limit of power transferred across the Flowgate (FAC-014).

R6. Each Planning Coordinator and Reliability Coordinator that uses TFC in its calculations for AFC shall update its value of TFC to reflect a revised Facility Rating within 7 days of receipt of the new Facility Rating.
R7. Each Planning Coordinator and Reliability Coordinator that uses the Rated System Path Methodology for calculating ATC shall establish a TTC using the following methodology:
R7.1. Study each path to determine its TTC, giving consideration to the Facility Ratings and single contingencies as follows:  
R7.1.1. Study each path that is assigned a TTC to determine if the path can withstand any single Contingency and any stability-related multiple contingencies and achieve the following results:

· Transient, dynamic or voltage instability shall not occur

· All facilities shall be within their associated Facility ratings 

· Cascading Outages or uncontrolled separation shall not occur.  
R7.1.2. Verify that TTC is no larger than the maximum flow possible for the existing topology, actual generation resources, and expected load forecast as demonstrated by running a power flow analysis
R7.1.3. Verify that the TTC for a new or revised path does not change the path ratings of TTC values on existing paths by analyzing the impact on existing paths of having the new TTC as large as possible
R7.1.4. Verify that TTC is no larger than the maximum flow possible (in either direction) as demonstrated by running a power flow analysis for the expected system conditions. (If the studies show different TTC values for flows in two different directions, the Planning Coordinator or Reliability Coordinator the TTC value is the larger of the two possible values identified for the two different flow directions for the path)  In either case, the resultant TTC cannot be larger than the TTC identified from R8.1.1 (reliability-related TTC limit).
R7.2. For jointly owned paths, the sum of the owners’ allocation of TTC shall be equal to the TTC for the path. (In ATC need to use the same allocation consistently in all uses.)
R8. When notified by a Transmission Owner or Transmission Operator that there has been or will be a change to system topology associated with a path with a TTC developed using the Rated System Path Methodology, the Planning Coordinator and Reliability Coordinator shall each update the associated TTC.

R9. Each Planning Coordinator and Reliability Coordinator that uses the Rated System Path Method for developing its TTCs shall document that its studies used to determine those TTCs adheres to the following study requirements:
R9.1. For a Planning Coordinator, the area of study shall include at least the entire Planning Coordinator Area as well as the critical modeling details from other Planning Coordinator Areas that would impact the Facility or Facilities under study.
R9.2. For a Reliability Coordinator, the area of study shall include at least the entire Reliability Coordinator Area as well as the critical modeling details from other Reliability Coordinator Areas that would impact the Facility or Facilities under study.

R9.3. The study shall include all of the following types of Contingencies:
R9.3.1. Single line to ground or three-phase Fault (whichever is more severe), with Normal Clearing, on any Faulted generator, line, transformer, or shunt device.

R9.3.2. Loss of any generator, line, transformer, or shunt device without a Fault.

R9.3.3. Single pole block, with Normal Clearing, in a monopolar or bipolar high voltage direct current system.

R9.3.4. Simultaneous permanent phase to ground Faults on different phases of each of two adjacent transmission circuits on a multiple circuit tower, with Normal Clearing. If multiple circuit towers are used only for station entrance and exit purposes, and if they do not exceed five towers at each station, then this condition is an acceptable risk and therefore can be excluded.

R9.3.5. A permanent phase to ground Fault on any generator, transmission circuit, transformer, or bus section with Delayed Fault Clearing except for bus sectionalizing breakers or bus-tie breakers addressed in E1.1.7 

R9.3.6. Simultaneous permanent loss of both poles of a direct current bipolar Facility without an alternating current Fault.

R9.3.7. The failure of a circuit breaker associated with a Special Protection System to operate when required following: the loss of any element without a Fault; or a permanent phase to ground Fault, with Normal Clearing, on any transmission circuit, transformer or bus section. 

R9.3.8. A non-three phase Fault with Normal Clearing on common mode Contingency of two adjacent circuits on separate towers unless the event frequency is determined to be less than one in thirty years.

R9.3.9. A common mode outage of two generating units connected to the same switchyard, not otherwise addressed by FAC-010. 

R9.3.10. The loss of multiple bus sections as a result of failure or delayed clearing of a bus tie or bus sectionalizing breaker to clear a permanent Phase to Ground Fault.  

R10. The system model used shall include all Bulk Electric System facilities and any critical facilities rated less than 100 kV

R10.1. If Special Protection Systems or Remedial Action Plans are used, these are identified
R10.2. The study shall use anticipated transmission system configuration, generation facilities, and maximum Load level for the time horizon studied

R11. The Transmission Service Provider shall post TFC or TTC on OASIS.

R12. The Transmission Service Provider shall provide a list of Contract Paths to each of its associated Planning Coordinators and Reliability Coordinators that includes, as a minimum, all interconnections between Balancing Authorities. 

R13. The Planning Coordinator and Reliability Coordinator shall each update its models used to calculate TTC based on changes to BES configuration.  

R14. Each Planning Coordinator and Reliability Coordinator that uses the Network Response Methodology for calculating ATC shall establish a TTC using the following methodology:
R14.1. Study the impact of increasing the transfer(s) between the source and sink by adjusting loads or generation to reach a reliability limit (first contingency incremental transfer capability) such that the system can withstand any single Contingency and achieve the following results in the operating horizon:

· Instability shall not occur

· All facilities shall be within their associated Facility ratings 

· Cascading Outages or uncontrolled separation shall not occur  

R14.2. Add into the first contingency incremental transfer capability, those ETCs that were included in the study model, to obtain the first contingency TTC.

R14.3. Compare the value of the first contingency TTC with the contract path limit (sum of Facility Ratings of all ties between the two points) and use the lesser of the two values as the TTC.

R15. Each Planning Coordinator and Reliability Coordinator that uses the Network Response Methodology for calculating ATC shall update and make its latest values of TTC available on a publicly accessible website in accordance with the following schedule:

R15.1. Daily values for current week at least once a day

R15.2. Daily values for day eight through the first month at least once per week

R15.3. Monthly values for months two through thirteen at least once per month

R16. The Planning Coordinator shall provide its TFCs and TTCs to its Transmission Service Providers and to any of the following entities that have a reliability-related need for such TFCs and TTCs and make a written request that includes a schedule for delivery of such TFCs and TTCs:
R16.1. Associated Regional Reliability Organizations 
R16.2. Adjacent Reliability Coordinators
R16.3. Transmission Operators

R16.4. Planning Coordinators that work in the Reliability Coordinator Area.

R17. The Reliability Coordinator shall provide its TFCs and TTCs to its Transmission Service Providers and to any of the following entities that have a reliability-related need for such TFCs and TTCs and make a written request that includes a schedule for delivery of such TFCs and TTCs:

R17.1. Associated Planning Coordinators 
R17.2. Associated Regional Reliability Organizations
R17.3. Transmission Planners that work in the Planning Coordinator Area
R18. Each Planning Coordinator that has a TTC or TFC Methodology shall issue that methodology and any changes to that methodology, prior to the effectiveness of such changes, to all of the following: 

R18.1. Each Transmission Planner that works in the Planning Coordinator’s Planning Coordinator Area.

R18.2. Each adjacent Planning Coordinator 
R18.3. Each Planning Coordinator that indicated a reliability-related need for the methodology. 

R18.4. Each Reliability Coordinator that operates any portion of the Planning Coordinator’s Planning Coordinator Area

R18.5. Each Transmission Operator that operates any portion of the Planning Coordinator’s Planning Coordinator Area

R18.6. Each Transmission Service Provider.

R19. Each Reliability Coordinator that has a TTC or TFC Methodology shall issue that methodology and any changes to that methodology, prior to the effectiveness of such changes, to all of the following: 

R19.1. Each adjacent Reliability Coordinator 
R19.2. Each Reliability Coordinator that indicated a reliability-related need for the methodology.

R19.3. Each Planning Coordinator that models any portion of the Reliability Coordinator’s Reliability Coordinator Area

R19.4. Each Transmission Planner that models any portion of the Reliability Coordinator’s Reliability Coordinator Area.

R19.5. Each Transmission Operator that operates in the Reliability Coordinator Area.

R20. If the recipient of a TTC Methodology or TFC Methodology provides documented technical comments on that methodology, the Reliability Coordinator or Planning Coordinator that provided the associated methodology shall provide a documented response to that commenter within 45 calendar days of receipt of the comments.  The Planning Coordinator or Reliability Coordinator shall respond and shall indicate whether a change will be made to the TTC or TFC Methodology and, if no change will be made to that methodology, the reason why.
R21. Each Planning Coordinator and Reliability Coordinator that calculates TTC shall have a documented TTC calculation methodology for posting on OASIS.

R22. Each Planning Coordinator and Reliability Coordinator that calculates TFC shall have a documented TFC calculation methodology for posting on OASIS.

C. Measures

M1. Text

D. Compliance

6. Compliance Monitoring Process
6.1. Compliance Monitoring Responsibility

Text

6.2. Compliance Monitoring Period and Reset
Text

6.3. Data Retention
Text

6.4. Additional Compliance Information

Text
7. Violation Severity Levels

7.1. Lower:  There shall be a single lower violation if any one or more of the following conditions exist:
7.1.1. Additional Text
7.2. Moderate: There shall be a single moderate violation if one or more of the following conditions exist:
7.2.1. Additional Text
7.3. High:  There shall be a single high violation if one or more of the following conditions exist:
7.3.1. Additional Text
7.4. Severe: There shall be a separate severe violation for each of the following conditions that exist:

7.4.1. Additional Text
E. Regional Differences

None

F. Associated Documents
Version History
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� This does not include violations involving extenuating circumstances approved by the Compliance Monitor.
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