Available Transfer Capability (ATC) Methodology:


The new generator ATCs are calculated by starting with the new generation at 0 MW in a base case and storing in a temporary file all the line flows in the regional transmission system for new generation at 0 MW.  Then the new generation is increased to 200 MW (could be any number) and generators in the receiving area are scaled downward to match the increased MW from the new generator (load in the receiving area could be scaled upward).  Note that 200 MW is just an injection test power.  It does not need to be the actual size of the new generation.  The increased power from the 200 MW new generation being injected causes incremental transmission line power flows on most lines (and transformers) in the system.  The study area is automatically defined as being all lines having at least % change in MW line flow which is (.005)(200) = 1 MW.  The % is a power distribution factor (PDF) and is also called a shift factor.  This selection process results in approximately 1000 transmission circuits being automatically selected as the study area.  Lines outside the study area are not tested for overload.
 
Once the initial two cases (a 0 MW new generation case and a 200 MW new generation case) have been run, and the study area defined, then the program performs all single line outages (It can also do double line outages for circuits on the same tower).  The overloaded lines are identified and the PDFs for them are calculated.  The amount of power that causes a line to load to 100% of its rate B (emergency) rating is calculated using an interpolation process and is called the ATC (available transfer capability).  The ATC is the new generation MW output that causes a specific overload somewhere in the transmission system.  The electrical distances of overloaded lines from the new generation bus are calculated and listed in the output report.  The ATCs are sorted from lowest to highest so that the most limiting overloaded lines are at the top of the list.  For each overloaded line, there may or may not be an outage (N-0 = no lines are outaged), or there can be a single line outage (N-1 = any single line outage or selected double line outages).  A cutoff of the line outage PDF of 4% or 5% is typically used for the N-1 overloads.  Some overloads will not be constraints to the new generation, such as those with low PDFs, and/or ones that are very distant from the new generation.

The program calculates the distance to all other generators from the new generator.  Nearby generators may have a larger influence on congested lines than the new generator being studied.  In these instances it may be beneficial to consider that the other generation is more likely to be curtailed than the generator being studied.   This can allow projects to proceed when there may not have initially appeared to be enough transmission capacity available.  Also, the application of special protection schemes can sometimes be used to remove the most limiting N-1 constraints.


