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AFC/ATC CALCULATION PROCEDURES 
 

ATC Calculation/Coordination Introduction 

Since late 2005, TVA has calculated and coordinated both Available Flowgate Capacity (AFC) and 
Available Transfer Capability (ATC) for Big Rivers (13 months and less).  Big Rivers retrieves the ATC 
values from a TVA FTP site and posts values to the Big Rivers Open Access Same-Time Information 
System (OASIS).  ATC calculation for yearly firm transmission is completed internally by Big Rivers. 

The overall administration of the Big Rivers OASIS (OATI OASIS), including the evaluation of 
transmission service requests (TSRs), is done by Big Rivers staff.  CBM and TRM values are calculated 
on a flowgate basis by Big Rivers.  When updated, these CBM and TRM values are immediately provided 
to TVA.  When evaluating TSRs, Big Rivers uses a program called PowerGEM PAAC Viewer.  TVA 
provides the necessary input files used in this analyzer. 

TVA AFC/ATC Calculation/Coordination Procedures 

The following documentation was provided by TVA on 3/5/07.  The document describes the procedures 
followed by TVA when calculating AFC/TTC/ATC for itself.  These TVA process are also consistently 
applied when TVA calculates AFC/TTC/ATC for Big Rivers.  Any exceptions or unique processes applied 
when calculating AFC/TTC/ATC for Big Rivers are described in the last section of this report. 

 
TVA Available Flowgate Capability Methodology 

 
Purpose 
This document describes the methodology used in the calculation of Available Flowgate Capability 
(AFC) values used in the process of approving transmission service requests. 
 
Scope 
The described methodology includes requirements for honoring AFC on other systems and 
application of the Congestion Management Process (CMP).  It applies to the calculation of AFC for 
hourly, daily, weekly and monthly service from next hour through 18 months.   Transmission 
requests for service that are yearly and longer in length go through a system impact study and are 
outside the scope of this document.  However, if the request falls within 18 months it will be 
evaluated for AFC and CMP impacts for the applicable time period. 
  
1. Overview 
TVA uses a flow based approach to determine transfer capability for evaluating requests for 
transmission service. The flow based approach used is a method of evaluating requests for 
transmission service based upon Available Flowgate Capability (AFC).  
 
AFC on a flowgate refers to the amount of transfer capability on that facility that remains available 
for additional transmission service above and beyond existing uses of the transmission system.  For 
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each transmission path defined by a source and a sink, the flow based approach identifies a set of 
constrained facilities referred to as flowgates that impact this path. The incremental impact of a path 
on a flowgate is quantified by a response factor expressed in percentage value. For a transmission 
service request to be granted on this path, the incremental affect of the MW amount of the request 
must be smaller than the available flowgate capacity on all of the flowgates impacted by this path.   
 
2. Process 
 
Load Flow Model Development 
 
TVA develops and maintains seasonal models for the next 18 months. These models are derived 
from the NERC MMWG models and coordinated through the VSTE and VASTE study groups. 
 
TVA utilizes an Automated Model Builder (AMB) application to create models for each AFC 
horizon.  The AMB engine will modify these seasonal base cases to reflect anticipated conditions 
such as load levels, outages (transmission and generation, including derates), and base transfers for 
the given AFC horizon.  TVA will utilize the data supplied to the NERC SDX as the basis for this 
information.  All conforming loads within the TVA area, including interruptible loads will be scaled 
based on projected system load levels.    Interruptible loads are included since they are considered in 
the transmission planning process.   Reservations modeled into the base case models will be taken 
into account by the AFC engine in order to avoid double-counting. 
   
Generators that are identified as TVA designated network resources are modeled in the base case as 
determined by an economic dispatch.  Detailed generation dispatch (i.e..hourly direct dispatch) will 
be used when available. 
 
The following assumptions are used based on reservation class and time period: 
Model Horizon Assumptions 
Monthly Firm and Non-Firm 
Next 18 months 

Load will be scaled to the peak 
for the given month.   All 
outages based on a 
representative day (3rd 
Wednesday) will be included. 

Daily Firm and Non-Firm 
Next 35 days 

Load will be scaled to the peak 
for the given day.  All outages 
for the given day will be 
included. 

Hourly Non-Firm (168) 
Between next 49 thru 168 hours 

Load will be scaled to the 
hourly value supplied to SDX.  
All outages for the given hour 
from SDX will be included. 

Hourly Non-Firm (48) 
Next 48 hours 

Load will be scaled to the 
hourly value supplied to SDX.  
All outages for the given hour 
from SDX will be included.  All 
schedules from NERC Tag 
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Dump will be included 
providing 100% counterflow. 

*In the absence of SDX load data a load profile will be used. 
 
Relevant Control Areas external to the TVA footprint will be modeled with expected outages and 
load level with the generation scaled to match Control Area load and interchange.   Economic 
dispatch or merit order information will be used where available. 
 
In addition to creating models, the AMB engine calculates the initial AFC and response factors 
(distribution factors) on all Flowgates.  The initial AFC represents the remaining Flowgate capacity 
considering base case flows from the case creation process.  To determine response factors on 
flowgates, the AMB engine will simulate imports and exports as follows: 
 
• Exports (PORs) - simulated by adjusting generation in proportion to available reserves in the 

load flow case.  The available reserves are defined as the difference between maximum and 
current generation (Pmax-Pgen). 

 
• Imports (PODs) - simulated by adjusting generation based on the current and minimum 

generation in the load flow case (Pgen-Pmin).  
 
Flowgates 
 
A flowgate represents a critical transmission facility and the associated contingency, if any, that may 
limit transfer capability.  In an AFC analysis only the flowgates are taken into consideration.  All 
attributes such as ratings, margins, distribution factor cutoffs and impact considerations are 
performed at a Flowgate level.    
 
 TVA evaluates the impact on all flowgates within its AFC process when studying requests for 
transmission service.  These flowgates include all TVA NERC BOF Flowgates, all flowgates that are 
reported as  a limit in the VASTE process (internal and external), and other flowgates that present a 
constraint to transfers as identified in off-line studies or from real-time conditions (AFC Flowgates).     
 
External flowgate limits will be honored based upon coordination agreements and regional studies.   
Flowgates honored through coordination agreements are coordinated directly with the other parties.  
The VASTE limits report is used to define Flowgates from regional studies.   
 
All flowgates will be monitored at the rating, margins, impacts, and distribution factor cutoff 
specified by the flowgate owner.  Flowgates that have transfer distribution factors that are 3% for 
PTDF (non-outage) flowgates and 5% for OTDF (includes outage) flowgates or greater are valid 
limits for TVA Flowgates 
 
Path  
A transmission path is defined by a source and sink. A transmission request received on a path is 
evaluated against all flowgates on that path for AFC. If sufficient capability exists on these limiting 
flowgates, the transmission request is granted. 
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Reservation Impacts 
A transmission service request (TSR) is defined by a POR, POD, Source and Sink that identify the 
transmission path for the service being requested.  The request also includes a start time and stop 
time that define the duration of the service and a time increment. The service increment is one of 
hourly, daily, weekly, monthly or yearly.  Each reservation will also have a class definition that is 
either FIRM or NON-FIRM.  While there are other statuses that a transmission service request goes 
through, the ACCEPTED and CONFIRMED statuses affect the available flowgate capacity.  Since 
TVA utilizes not only reservations on its OASIS but other OASIS nodes, a reservation screening 
process is used.  This screening process removes all duplicate reservations to prevent double-
counting.  Since TVA is obligated to honor all service sold, impacts of all reservations, including 
partial path reservations are included in the impact analysis. 
 
The AFC process determines reservation impacts based on the distribution factor from the 
source/sink combination of the TSR.  Flowgates will be decremented for these reservations if the 
reservation has a positive distribution factor on the flowgate.  This decrementing is done regardless 
of the distribution factor magnitude.  Only firm reservations will be used when determining firm 
AFC, while both firm and non-firm reservations will be used to determine non-firm AFC.  
Reservations from the TVA and all applicable non-TVA OASIS nodes are utilized.   
 
For determination of non- firm AFC, all counterflow in base case model will be used.  Fifty percent 
of counterflow of firm and fifty percent of non-firm reservations not modeled in the base case will 
be used.  Where schedules are utilized in the non-firm process, all flowgates will get the netting 
effect of one hundred percent counterflow. 
 
Rollover rights will not be assumed to be exercised in the ATC calculations.  If a rollover right is 
exercised and there is insufficient ATC because of service sold prior to receipt of the rollover 
notification (daily, weekly or monthly, excludes yearly service) the requested rollover will bump the 
new transmission service.  When a request for yearly service is evaluated, rollovers are taken into 
account in the manual assessment of the yearly request.  
 
AFC Calculation 
 
The AMB engine calculates AFC’s for each time horizon and class (FIRM and NON-FIRM) as 
follows: 
 

Horizon Class Scheduled Time 
Hourly 
48 

Non-Firm every hour at hh:05 

Hourly 
49-168 

Non-Firm daily at 14:25  

Daily Firm and 
Non-Firm 

daily at 12:25 and 14:25 CST 

Monthly Firm and 
Non-Firm 

first day of the month at 12:25 and 
14:25 CST 
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The AFC derived from the flowgate rating is known as the Total Flowgate Capability (TFC).  First, 
the impacts of the base case flows and the impacts of the reliability margins (TRM and CBM) are 
decremented from the TFC.  Lastly the impacts from the Existing Transmission Commitments 
(ETC) are subtracted from the TFC.  The amount of capability left is the AFC.  The relationship can 
be shown in the following equation: 
 
AFC = TFC - Base Case flow impact-TRM Impact-CBM Impact-ETC Impact 
 
The Existing Transmission Commitment component is comprised of either transmission reservations 
or transmission schedules depending on the horizon or type of service.  The following table shows 
the instances: 
 

Type of Service ETC 
Firm Transmission Service Firm reservations 
Non-Firm 48-168 hours Firm and Non-Firm reservations 
Non-Firm next 48 hours Schedules 

 
The impacts from ETC on the AFC are derived from not only the distribution factors of the 
reservations on the flowgate but also the counterflow rules described in the reservation impacts 
section. 
 
 The AFC will account for all thermal, voltage and stability limits under both pre and post 
contingency conditions along with any existing transmission commitments including TRM and 
CBM for the flowgates analyzed.  Physical network limitations (i.e. flowgates) on TVA and non-
TVA systems will be recognized in the determination of the final AFC values.  Contract path limits 
between TVA and neighboring systems will be determined by mutual agreement with the particular 
neighbor. 
 
The TVA AFC process will utilize AFC values from other entities where a coordination agreement 
exists.  The “AFC overrides” are calculated by the flowgate owner and provided to TVA on an 
hourly basis.  TVA uses values from the override file to determine AFC for non-TVA flowgates.  In 
the absence of values calculated by other flowgate owners, the process will use the TVA generated 
values to determine AFC values.   Likewise, TVA will provide AFC values on TVA flowgates to be 
used by other entities in their determination of AFC. 
 
Deriving ATC from AFC 
 
 AFC is measured as a “flow” limit on a flowgate, while ATC is measured as a “transaction” limit 
from a source to sink. There are typically several flowgates affected by a source and sink pair that 
can limit the transaction. Transactions are distributed among flowgates based on the transmission 
configuration at the time of the transfer. The percent distribution of a transaction on a flowgate is 
determined via power flow analysis and is called a distribution factor (DF) (this term is 
interchangeable with “response factor”) whereby: 
 
AFC(f) = DF(t,f) * ATC(t,f) 
t = defined path from source to sink 
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f = flowgate “f” 
 
ATC(t,f) = The maximum transaction for path t available as limited by flowgate “f” 
AFC(f) = AFC for flowgate “f” 
DF(t,f) = percentage of transaction on path that flows on flowgate “f” 
 
ATC(t,f) = AFC(f)/DF(t,f) 
 
AFCs are determined for all flowgates and ATC is then determined from AFC.  
 
The overall “ATC” is the “minimum” ATC calculated from the above equation for all flowgates. 
Posted ATC will therefore have an associated “most limiting” flowgate. Each flowgate has an 
associated AFC for the time frame being studied, which can be used to calculate an ATC for any 
potential path 
 
ATC values are calculated hourly and include all new reservation impacts as provided by the 
reservation screener.   These ATC values also reflect TVA’s rights or opportunity to borrow 
allocation from others in the event of insufficient ASTFC. 
 
OASIS Posting 
 
Each hour, TVA posts to the TVA OASIS the ATC values for all commercially viable paths for the 
following time periods and service types: 
 

• Hourly values for next 168 hours for non firm service 
• Daily values for days 2 through 31 for firm and non firm service 
• Monthly values for months 2 through 18 for firm and non firm service 

 
TSR Evaluation 
 
An automated process utilizing all of the components described above is used for the analysis of 
each new transmission service request.  The same process is run multiple times each hour for each 
set of new requests.  These requests are evaluated, in queue order, based on their impact on all 
flowgates in the AFC process with respect to the response factors determined by the source/sink 
from the request as well as honoring all CMP requirements. 
 
In order for a Transmission Service Request to be granted it must pass the three following checks: 
 
1. Is there enough AFC available on the affected flowgates? 
2. Is there enough ASTFC available on the affected flowgates (either TVA’s or borrowed)? 
3. Is there enough contract path available to grant the request? 
 
If the request fails one of the three checks, the request is then evaluated for bumping opportunities. If 
bumping is not available then the request is marked failed and the TSR is denied. 
 



 

7 

In addition to the consideration of AFC, TVA must also consider the Available Share of Total 
Flowgate Capability (ASTFC) as required by the CMP.  The ASTFC is calculated as required by the 
CMP and updated hourly.  TVA utilizes current generation to load and reservation impacts in the 
calculation of ASTFC.  When evaluating new transmission service, the opportunity to borrow 
ASTFC from other Reciprocal Entities is evaluated.   In the case of insufficient ASTFC, a counter-
offer will be made if possible. 
 

Big Rivers AFC/ATC Calculation/Coordination Procedures 

As an input to the AFC/ATC calculation process, Big Rivers provides load forecast and generation 
dispatch data to TVA via the SDX.  This data is provided through the TVA CTR portal Monday – Friday.  
The load data is created by compiling individual corporate forecasts for industrial and rural load (we have 
no interruptible loads).  Provided data includes: 

Seven days of hourly data (168 hours) 

28 days of daily peak load data 

Weekly peak data for the next four weeks 

19 months of monthly peak data 

Transmission outages are entered into the SDX via TVA’s CTR portal as soon as known.  Planned 
outages of interconnections are entered at least two weeks in advance.  

Most planned generation outages are entered at the beginning of the year.  Other generation outages are 
entered as soon as known. 

Big Rivers provides CBM and TRM values to TVA on a flowgate basis.  These values are reviewed by 
Big Rivers on a seasonal basis.  Revised values are immediately provided to TVA via email (see PL-
MOD-0002 CBM-TRM.doc for more information). 

As previously described, TVA calculates AFC and ATC values for Big Rivers (13 months).  The AFC 
based TVA process includes an evaluation of those contingencies that are part of an OTDF flowgate. 

TVA provides ATC values and data used within the PAAC viewer (used to analyze TSRs) through the 
FTP site.  The data is available hourly.  At a minimum, Big Rivers downloads this data once per day.  
More frequent downloads will be completed as dictated by system conditions.  After the data is 
downloaded, Big Rivers transfers the ATC values to the OASIS.   

Shorter-term TSRs (less than 1 year) are analyzed in a manner similar to the TVA process previously 
described.  These requests are evaluated, in queue order, based on their impact on all flowgates in 
the AFC process with respect to the response factors determined by the source/sink from the request 
as well as honoring all CMP requirements.  Since the source/sink data is necessary to properly 
evaluate a TSR, this information must be provided.  Any TSR (any type) that does not include this 
information will be considered invalid and will not be evaluated. 
 
 



 

8 

In order for a Transmission Service Request to be granted it must pass the four following checks: 
 
1. Is there enough AFC available on the affected flowgates? 
2. Is there enough ASTFC available on the affected flowgates (either BREC’s or borrowed)? 
3. Is there enough contract path available to grant the request? 
4. Does the TSR include source/sink information (this data is necessary to evaluate all TSRs)? 
 
If the request fails one of the first three checks, the request is then evaluated for bumping 
opportunities.  If bumping is not available then the request is marked failed and the TSR is denied.  
If the request fails the fourth test, the TSR is denied. 
 
In addition to the consideration of AFC, Big Rivers must also consider the Available Share of Total 
Flowgate Capability (ASTFC) as required by the CMP.  The ASTFC is calculated as required by the 
CMP and updated hourly.  Big Rivers utilizes current generation to load and reservation impacts in 
the calculation of ASTFC.  When evaluating new transmission service, the opportunity to borrow 
ASTFC from other Reciprocal Entities is evaluated.  
 
Long-term (1 year or longer) TSRs are analyzed by Big Rivers.  When completing these analyses, Big 
Rivers uses the most recent MMWG models available.  These models (with a more detailed Big Rivers 
representation) are also used for near-term operational and system planning.  A complete N-1 analysis 
(individual outage all Big Rivers transmission facilities and key external facilities) is performed as part of 
any long-term TSR evaluation.  Internal and external facilities are monitored in these studies.  TRM and 
CBM values are consistent with shorter-term ATC calculations.  

Note:  This document has not yet been reviewed and updated as part of Order 890 compliance efforts. 

 


