R1. Each Transmission Owner and Generator Owner shall ensure that equipment is installed to record (or have a process in place to derive) the Sequence of Events data for changes in circuit breaker position (open/close) for each of the circuit breakers it owns at BES Substation buses having available three phase short circuit level of 10,000 MVA or above (calculated under normal operating conditions with all facilities and units in service).

R2. Each Transmission Owner and Generator Owner shall ensure that equipment is installed to record (or have a process in place to derive) the Sequence of Events data for changes in circuit breaker position (open/close) for the circuit breakers it owns connected to a BES Substation bus for the following applications:
R2.1 Each circuit breaker on the high side of a GSU functioning as a generator output breaker for a generating station having a single generating unit with a nameplate rating of 150 MVA or higher.
R2.2 Each circuit breaker on the high side of a GSU functioning as a generator output breaker for a generating station having an aggregate plant total generating nameplate capacity of 300 MVA or higher connected at a common high side voltage level.
R2.3 Each generator output circuit breaker on the low side of a GSU(s) for a generating station having a single generating unit with a nameplate rating of 150 MVA or higher.
R2.4 Each generator output circuit breaker on the low side of a GSU(s) at generating stations having an aggregate plant total generating nameplate capacity of 300 MVA or higher connected at a common high side voltage level.
R3. Each Transmission Owner and Generator Owner shall ensure that equipment is installed to record the time stamp (or have a process in place to derive the time stamp) to within one quarter of a 60 Hz cycle of input received for the change in circuit breaker position (open/close) for each of its circuit breakers specified in Requirements R1 and R2. 

R4. Each Transmission Owner and Generator Owner shall ensure that equipment is installed to record (or have a process in place to derive) the following Fault Recording data for the BES Substation buses it owns having available three phase short circuit level of 10,000 MVA or above (calculated under normal operating conditions with all facilities and units in service) and containing any of the following:

· Combination of three (3) or more elements consisting of transmission lines or transformers having primary and secondary voltage ratings of 100 kV or above:

· A single connected generation unit with a nameplate rating of  500 MVA or more
· Connected generating units with a total aggregate nameplate rating of 1500 MVA or more

R4.1. The three phase to neutral voltages on each monitored element 
· On ring buses, the voltages of bus sections connected to transmission lines. 

· On breaker-and-a-half arrangements, the outer bus voltages, or the individual line voltages. 

· On straight buses, common bus voltages or the individual line voltages.
· Voltages used for the protection system of an element may be used for fault recording.
· The three phase to neutral voltages or phase to phase voltages on Generator Step-up Transformers if the low voltage side of the GSU or from the generator bus is monitored.  The voltage shall be monitored on the same side as the current of the GSU. 

R4.2. The three phase currents and the residual or neutral currents of each monitored line, transformer, or generator step-up transformer.  If the low side of the generator step-up transformer is monitored, the neutral current of wye connected GSU(s) high voltage windings shall be monitored also.
R5. Each Transmission Owner and Generator Owner shall ensure that Fault Recording data for its equipment identified in Requirements R4 conforms to the following: 

R5.1. A single record or multiple records that include the following:
· A pre trigger record length of at least two cycles and a post trigger record length of at least 50 cycles

OR 

· At least two cycles of the pre trigger event; the first three cycles of an event; and the final cycle of an event. 

R5.2. A minimum recording rate of 16 samples per cycle. 
R6. Each Transmission Owner and Generator Owner shall ensure that equipment is installed to record (or have a process in place to derive) the following Dynamic Disturbance Recording (DDR) data for the BES Substation buses it owns having available three phase short circuit level of 10,000 MVA or above (calculated under normal operating conditions with all facilities and units in service) and containing any of the following:

· Combination of three (3) or more elements consisting of transmission lines or transformers having primary and secondary voltage ratings of 100 kV or above:

· A single connected generation unit with a nameplate rating of  500 MVA or more

· Generating units with a total aggregate nameplate rating of 1000 MVA or more connected at a common high side voltage level.
The following DDR data shall be recorded 

R6.1. At least one phase to neutral voltages on each monitored element or phase-to-phase voltages on the low side of a generator step-up transformer.
R6.2. Frequency (at least one at the required Substation).
R6.3. At least one phase current (on the same phase and at the same voltage as the voltage monitored in R6.1) or two phase currents for phase-to-phase voltage measurements for generator step-up transformers. 
R6.4. Power and Reactive Power (MW and MVAR) flows expressed on a three-phase basis (for each line operated at 200 kV and above)
R7. Each Transmission Owner and Generator Owner shall ensure that its DDR devices (to meet Requirement R7 or R8) manage data in accordance with the following technical specifications: 
R7.1. Use the same phase for voltage and current recordings.
R7.2. Collect at least 960 samples per second to calculate RMS electrical quantities. 
R7.3. Store calculated RMS values of electrical quantities at a rate of at least 6 times per second.
R8. Each Transmission Owner and Generator Owner shall ensure that a DDR device installed after January 1, 2011 to meet its Requirements R6 and R7 is capable of continuous recording. 

R9. Each Transmission Owner and Generator Owner shall ensure that all DDR devices (to meet its Requirements R6 and R7) that do not have continuous recording capability shall be triggered and record according to the following: 

R9.1. For rate-of-change of frequency.
R9.2. For oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range.
R9.3. Set data record lengths at a minimum of three minutes.
R10. Each Transmission Owner and Generator Owner shall ensure that all of its Sequence of Event, Fault Recording, and DDR functions shall be synchronized to within +/- 2 milliseconds of Universal Coordinated Time (UTC) with the associated hour offset.
R11. Each Transmission Owner and Generator Owner shall ensure that all of its recorded Sequence of Event, Fault Recording, and DDR data shall be available (locally or remotely) for 10 calendar days after a Disturbance.
