Identification of primary reliability risk associated with Time Error Correction :
 

1. Under Frequency Relay operation occurs at fixed frequencies as established by Transmission Planning studies in the various regions.  The highest setpoint Under Frequency Relay operation in the Eastern Interconnection (EI) occurs in FRCC at 59.82 Hz.  This establishes the Frequency Relay Limit (FRL) for the EI.
 

2. Research performed using the GADS database and some relatively simplistic assumptions (primarily that the frequency response to the second and third generation contingencies would be the same as that for the initial one) was used to develop a "Once in Ten Years" frequency deviation.  That is the frequency deviation caused by the worst simultaneous (or near simultaneous) generation contingency that would have a fifty percent change of happening once in ten years based on GADS data.  Adding this frequency deviation to the FRL gives you the Frequency Abnormal Limit (FAL) or the frequency at which there is a fifty percent change that a series of generation contingencies will cause the FRCC Under Frequency Relays to operate.  This is the maximum frequency risk that the industry is willing to accept.
 

3. As per standard industry practice we operate at or above the point where the frequency deviation caused by the single largest generation contingency in the EI would not cause the FAL to be violated.  This point is called the Frequency Trigger Limit (FTL) and any violation of the FTL does not become a compliance violation unless a) it lasts more that 30 minutes or b) the frequency goes lower than the FAL.
 

Note that all of these limits are based on sound engineering principles and that none of them change value when the EI goes into a fast Time Error Correction (TEC) at a setpoint frequency of 59.98 Hz.  Thus operating during a fast TEC moves the EI 0.02 Hz. closer to the FTL than it would otherwise be (normally the frequency setpoint is 60.00 Hz. giving a 0.05 Hz. margin from the FTL in the EI, so a fast TEC reduces the margin between the scheduled frequency and the FTL from 0.05 Hz. to 0.03 Hz., a reduction of 40%).
 

Any change away from a 60.00 Hz. setpoint increases the risk to the interconnection, since there are frequency based relays on both sides of 60.00 Hz. designed to protect the interconnection from off frequency operations.  The 59.82 Hz. Under Frequency Relay setting in FRCC is the most extreme example of this, however any deliberate deviation away from design operating frequency increases the risk to the interconnection.  The safest (lowest risk) option is obviously not to do Time Error Corrections.
 

The NAESB TIM_TF proposes to reduce the setpoint frequency deviation from 0.02 Hz. to 0.01 Hz.  This does, of course, reduce the risk for any given operating time.  What it also does, however, is increase the exposure time proportionately to the decrease in the reduction of the risk.  The TIM_TF addresses this quandary by expanding the limits for which Time Error Corrections would have to be executed.  The hope is that the natural cyclic nature of the interconnection frequency behavior will cause the time error to self correct and reduce the need for Time Error Corrections.  This assumption has not yet be tested, however, and remains purely speculative.
 

Identification of potential secondary reliability risks associated with Time Error Correction :
 

Operating under Time Error Correction frequency setpoints causes transmission flows that are at least marginally different from those studied by Transmission Planning analyses.  To the best of my knowledge, as confirmed by discussions with engineers in Transmission Planning, Transmission Planning studies assume a 60.00 Hz. setpoint frequency.  In addition, neither the Operations Planning nor the real time contingency analysis software assume anything but 60.00 Hz. as the system operating frequency.  Thus, to at least a certain extent, we are operating in an unstudied condition when we are operating in a TEC.  On a local (micro) scale this would seem to make little or no difference.  On a macro scale, however, there may be potential inadvertent real and reactive power flows and voltage changes due to these changes in operating frequency.  This effect has not been studied in any detail to the best of my knowledge.
 

That's about all I can come up with at the time, although coordination of the TEC setpoint frequency changes and assurance that Balancing Authorities all participate in every TEC are also concerns.  Let me know if you have any other reliability concerns.
 

