
TAN45 PROCEDURE 
 
The New York Control Area Installed Capacity Requirements for the Period May 2006 
through April 2007 utilizes a probabilistic approach for determining the NYCA IRM 
requirements.  GE-MARS is the primary analytical tool used for this probabilistic 
analysis.  This Year 2006 IRM Requirement Study applied two new study methodologies, 
the Unified Method and the IRM Anchoring Method. Both methodologies were developed 
jointly by the NYSRC and NYISO staff and adopted by the NYSRC Executive 
Committee in 2005. 
 
Briefly, under the Unified Method capacity is removed from zones west of the Central-
East interface that have excess capacity when compared to their forecast peaks until a 
study point IRM is reached.  At this point, capacity is shifted from Zones J and K into 
same zones as above until the 0.1 LOLE criterion is violated.  Doing this at various IRM 
points yields a curve, whereby all points on the curve meet the NYSRC 0.1 days/year 
LOLE criterion.  Furthermore, all LCR “point pairs” for NYC and LI curves along the 
IRM axis represent a 0.1 LOLE solution for NYCA.     
 
The IRM Anchoring Method establishes NYCA IRM Requirements and related MLCR 
from IRM/LCR curves established by the Unified Method. The anchor point on the curve 
is selected by applying a tangent of 45 degrees (“Tan 45”) analysis at the bend (or 
“knee”) of the curve. Points on the curve on either side of the “Tan 45” point may create 
disproportionate changes in LCR and ICR, since small changes in LCR can introduce 
larger changes in IRM Requirements and vice versa.  
 
As part of “Lessons Learned” a regression analysis software was utilized to best fit the 
IRM/LCR curves and determine the TAN45 point, rather than a visual inspection of the 
curves as was utilized in this analysis.  DataFit curve fitting software was utilized for this 
analysis. 
 
The IRM/LCR curve apparently consists of two sections – a linear portion of the curve 
beginning somewhere at 118% IRM and a log/exponential portion of the curve between 
116% and 118%.  Two different methodologies were utilized for curve fitting.  The first 
methodology considered all points between 116% and 120%.  The resulting best curve fit 
is a sixth order polynomial with an equation Y = a*x^6+b*x^5+c*x^4+d*x^3+e*x^2+f*x+g and 
R2 of 0.9977 for Zone J and 0.9981 for Zone K, which indicates a slight deviation from a 
“perfect” fit.  Because there are only two data points between 118% and 120% the 
regression analysis produced a large sinusoidal swing between those points.  The swing 
will disappear once more data points are inserted.  The second method looked at the 
portion of the curve between 116% and 118% only.  The best curve fit results are the fifth 
order inverse polynomial with an equation 
Y = a+b/x+c/x^2+d/x^3+e/x^4+f/x^5 and fifth order polynomial with an equation  
Y = a*x^5+b*x^4+c*x^3+d*x^2+e*x+f.  Both curve fits produce an R2 of 1. 
 
Taking a first derivative of the curve fit equation and solving it for Y=-1 will result in a 
mathematical TAN45 value. 



The following table summarizes the mathematical TAN45 results: 
 
 

Function Range of IRM Data
Calculated IRM 

at TAN45
Calculated LCR 

at TAN45
Calculated LCR 
at IRM = 118% R2

Sixth Order Polynomial 
Y=a+b*x+c*x^2+d*x^3+e*x^4+f*x^5+g*x^6 116%-120% 117.8 80.1 79.8 0.9977
Fifth Order Inverse Polynomial 
Y=a+b/x+c/x^2+d/x^3+e/x^4+f/x^5 116%-118% 117.6 80.2 79.7 1
Fifth Order Polynomial 
Y=a+b*x+c*x^2+d*x^3+e*x^4+f*x^5 116%-118% 117.6 80.2 79.7 1

Function Range of IRM Data
Calculated IRM 

at TAN45
Calculated LCR 

at TAN45
Calculated LCR 
at IRM = 118% R2

Sixth Order Polynomial 
Y=a+b*x+c*x^2+d*x^3+e*x^4+f*x^5+g*x^6 116%-120% 118.1 99.0 99.2 0.9981
Fifth Order Inverse Polynomial 
Y=a+b/x+c/x^2+d/x^3+e/x^4+f/x^5 116%-118% 117.8 99.6 99.1 1
Fifth Order Polynomial 
Y=a+b*x+c*x^2+d*x^3+e*x^4+f*x^5 116%-118% 117.8 99.6 99.1 1
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