Appendix C


NERC GADS Definitions


								Operation and Outage States										





Actual Unit Starts


Number of times the unit was actually synchronized





Attempted Unit Starts


Number of attempts to synchronize the unit after being shutdown.  Repeated failures to start for the same cause, without attempting corrective action, are considered a single attempt.





Available


State in which a unit is capable of providing service, whether or not it is actually in service, regardless of the capacity level that can be provided.





Forced Derating (D1, D2, D3)


An unplanned component failure (immediate, delayed, postponed) or other condition that requires the load on the unit be reduced immediately or before the next weekend.





Forced Outage (U1, U2, U3, SF)


An unplanned component failure (immediate, delayed, postponed, startup failure) or other condition that requires the unit be removed from service immediately or before the next weekend.





Maintenance Derating (D4)


The removal of a component for scheduled repairs that can be deferred beyond the end of the next weekend, but requires a reduction of capacity before the next planned outage.





Maintenance Outage (MO)


The removal of a unit from service to perform work on specific components that can be deferred beyond the end of the next weekend, but requires the unit be removed from service before the next planned outage.  Typically, a MO may occur anytime during the year, have flexible start dates, and may or may not have a predetermined duration.





Planned Derating (PD)


The removal of a component for repairs that is scheduled well in advance and has a predetermined duration.





Planned Outage (PO)


The removal of a unit from service to perform work on specific components that is scheduled well in advance and has a predetermined duration (e.g., annual overhaul, inspections, testing).





Reserve Shutdown (RS)


A state in which a unit is available but not in service for economic reasons.





Scheduled Deratings (D4, PD)


Scheduled deratings are a combination of maintenance and planned deratings.





Scheduled Derating Extension (DE)


The extension of a maintenance or planned derating.





Scheduled Outages (MO, PO)


Scheduled outages are a combination of maintenance and planned outages.





Scheduled Outage Extension (SE)


The extension of a maintenance or planned outage.





Unavailable


State in which a unit is not capable of operation because of the failure of a component, external restriction, testing, work being performed, or some adverse condition.





												Time													





Available Hours (AH)


a.  Sum of all Service Hours (SH), Reserve Shutdown Hours (RSH), Pumping Hours, and Synchronous Condensing Hours, or;


b.  Period Hours (PH) less Planned Outage Hours (POH), Forced Outage Hours (FOH), and Maintenance Outage Hours (MOH).





Equivalent Forced Derated Hours (EFDH)*


The product of the Forced Derated Hours (FDH) and the Size of Reduction, divided by the Net Maximum Capacity (NMC).





Equivalent Forced Derated Hours During


Reserve Shutdowns (EFDHRS)*


The product of the Forced Derated Hours (FDH) (during Reserve Shutdowns (RS) only) and the Size of Reduction, divided by the Net Maximum Capacity (NMC).





Equivalent Planned Derated Hours (EPDH)*


The product of the Planned Derated Hours (PDH) and the Size of Reduction, divided by the Net Maximum Capacity (NMC).








Equivalent Scheduled Derated Hours (ESDH)*


The product of the Scheduled Derated Hours (SDH) and the Size of Reduction, divided by the Net Maximum Capacity (NMC).





Equivalent Seasonal Derated Hours (ESEDH)*


Net Maximum Capacity (NMC) less the Net Dependable Capacity (NDC), multiplied by the Available Hours (AH) and divided by the Net Maximum Capacity (NMC).





Equivalent Unplanned Derated Hours (EUDH)*


The product of the Unplanned Derated Hours (UDH) and the Size of Reduction, divided by the Net Maximum Capacity (NMC).





Forced Derated Hours (FDH)


Sum of all hours experienced during Forced Deratings (D1, D2, D3).





Forced Outage Hours (FOH)


Sum of all hours experienced during Forced Outages (U1, U2, U3, SF).





Maintenance Derated Hours (MDH)


Sum of all hours experienced during Maintenance Deratings (D4) and Scheduled Derating Extensions (DE) of any Maintenance Deratings (D4).





Maintenance Outage Hours (MOH)


Sum of all hours experienced during Maintenance Outages (MO) and Scheduled Outage Extensions (SE) of any Maintenance Outages (MO).





Period Hours (PH)


Number of hours a unit was in the active state.





Planned Derated Hours (PDH)


Sum of all hours experienced during Planned Deratings (PD) and Scheduled Derating Extensions (DE) of any Planned Deratings (PD).





Planned Outage Hours (POH)


Sum of all hours experienced during Planned Outages (PO) and Scheduled Outage Extensions (SE) of any Planned Outages (PO).





Pumping Hours


The total number of hours a turbine/generator unit was operated as a pump/motor set (for hydro and pumped storage units only).





Reserve Shutdown Hours (RSH)


Sum of all hours experienced during Reserve Shutdowns (RS).  Some classes of units, such as gas turbines and jet engines, are not required to report Reserve Shutdown (RS) events.  Reserve Shutdown Hours (RSH) for these units may be computed by subtracting the reported Service Hours (SH), Pumping Hours, Synchronous Condensing Hours, and all the outage hours from the Period Hours (PH).








Scheduled Derated Hours (SDH)


Sum of all hours experienced during Planned Deratings (PD), Maintenance Deratings (D4) and Scheduled Derating Extensions (DE) of any Maintenance Deratings (D4) and Planned Deratings (PD).





Scheduled Outage Extension Hours (SOEH)


Sum of all hours experienced during Scheduled Outage Extensions (SE) of any Maintenance Outages (MO) and Planned Outages (PO).





Scheduled Outage Hours (SOH)


Sum of all hours experienced during Planned Outages (PO), Maintenance Outages (MO), and Scheduled Outage Extensions (SE) of any Maintenance Outages (MO) and Planned Outages (PO).





Service Hours (SH)


Total number of hours a unit was electrically connected to the system.





Synchronous Condensing Hours


Total number of hours a unit was operated in the synchronous condensing mode.





Unavailable Hours (UH)


Sum of all Forced Outage Hours (FOH), Maintenance Outage Hours (MOH), and Planned Outage Hours (POH).





Unplanned Derated Hours (UDH)


Sum of all hours experienced during Forced Deratings (D1, D2, D3), Maintenance Deratings (D4), and Scheduled Derating Extensions (DE) of any Maintenance Deratings (D4).





Unplanned Outage Hours (UOH)


Sum of all hours experienced during Forced Outages (U1, U2, U3, SF), Maintenance Outages (MO), and Scheduled Outage Extensions (SE) of any Maintenance Outages (MO).





										Capacity and Energy										





Gross Maximum Capacity (GMC)


Maximum capacity a unit can sustain over a specified period of time when not restricted by seasonal, or other deratings.





Gross Dependable Capacity (GDC)


GMC modified for seasonal limitations over a specified period of time.  The GDC and MDC (Maximum Dependable Capacity) used in previous GADS reports are the same in intent and purpose.





Gross Available Capacity (GAC)


Greatest capacity at which a unit can operate with a reduction imposed by a derating.





Gross Actual Generation (MWh) (GAG)


Actual number of electrical megawatthours generated by the unit during the period being considered.





Net Maximum Capacity (NMC)


GMC less the unit capacity utilized for that unit's station service or auxiliaries.





Net Dependable Capacity (NDC)


GDC less the unit capacity utilized for that unit's station service or auxiliaries.





Net Availability Capacity (NAC)


GAC less the unit capacity utilized for that unit's station service or auxiliaries.





Net Actual Generation (MWh) (NAG)


Actual number of electrical megawatthours generated by the unit during the period being considered less any generation (MWh) utilized for that unit's station service or auxiliaries.





*Notes:





-- Equivalent hours are computed for each derating and then summed.


-- Size of reduction is determined by subtracting the Net Available Capacity (NAC) from the Net Dependable Capacity (NDC).  In cases of multiple deratings, the Size of Reduction of each derating is the difference in the Net Available Capacity of the unit prior to the initiation of the derating and the reported Net Available Capacity as a result of the derating.





											Equations												





Availability Factor (AF)


[AH/PH] x 100 (%)





Equivalent Availability Factor (EAF)


[(AH - (EUDH + EPDH + ESEDH))/PH] x 100 (%)





Equivalent Forced Outage Rate (EFOR)


[(FOH + EFDH)/(FOH + SH + EFDHRS)] x 100 (%)





Forced Outage Factor (FOF)


[FOH/PH] x 100 (%)





Forced Outage Rate (FOR)


[FOH/(FOH + SH)] x 100 (%)





Gross Capacity Factor (GCF)


[Gross Actual Generation/(PH x GMC)] x 100 (%)





Gross Output Factor (GOF)


[Gross Actual Generation/(SH x GMC)] x 100 (%)





Net Capacity Factor (NCF)


[Net Actual Generation/(PH x NMC)] x 100 (%)





Net Output Factor (NOF)


[Net Actual Generation/(SH x NMC)] x 100 (%)





Scheduled Outage Factor (SOF)


[SOH/PH] x 100 (%)





Service Factor (SF)


[SH/PH] x 100 (%)





Computation Method Discussion


Each of the statistics presented is computed from summaries of the basic data entries required in each equation  The basic data entries are totaled and then divided by the number of unit-years in that data sample.  This unit-year averaged basic data entry is then used in computing the statistics shown.  Two examples.of these computations are shown below:





Example 1:





	 FOF          =  [FOH/PH] x 100 (%)





Where:	�EMBED Equation.2���





	�EMBED Equation.2���


						i   = individual unit in any individual year


						j   = individual derating occurrence


						N = number of unit-years considered


Example 2:





	�EMBED Equation.2���





Where:	�EMBED Equation.2���





	�EMBED Equation.2���





	�EMBED Equation.2���





	�EMBED Equation.2���





Note:  All computed values are rounded to the nearest hundredth.  Entries of 0.00 signify the averaged values are less than 0.005.





Average Number of Occurrences Per Unit-Year





	=	Number of Outage and/or Derating Occurrences


			Number of Unit-Years





Average MWh Per Unit-Year


	=	Hours for Each Outage and/or Deratina Type x NMC (MWI


			Number of Unit-Years





Average Hours Per Unit-Year


	=	Hours for Each Outage and/or Derating Type


			Number of Unit-Years





Average Equivalent MWh Per Unit-Year


Computed as shown in the equation for Average MWh Per Unit-Year above, except the deratings are converted to equivalent full outage hours.  Equivalent hours are computed for each derating event experienced by each individual unit.  These equivalent hours are then summarized and used in the numerator of the Average MWh Per Unit-Year equation. Each equivalent hour is computed as follows:





EQUIVALENT OUTAGE HOURS�EMBED Equation.2���








Average Equivalent Hours Per Unit-Year


Computed as shown in the equation for Average Hours Per Unit-Year above, except the deratings are converted to equivalent full outage hours.  Equivalent hours are computed for each derating event experienced by each individual unit.  These equivalent hours are then summarized and used in the numerator of the Average Hours Per Unit-Year equation.





Notes:


--All computed values are rounded to the nearest hundredth. Entries of 0.00 signify the averaged values are less than 0.005.


--Size of reduction is determined by subtracting the Net Available Capacity (NAC) from the Net Dependable Capacity (NDC).  In cases of multiple deratings, the Size of Reduction of each derating is the difference in the Net Available Capacity of the unit prior to the initiation of the derating and the reported Net Available Capacity as a result of the derating.
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