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A. Introduction

1.
Title:

Disturbance Monitoring and Reporting Requirements 
2.
Number:
PRC – 002 – RFC – 01
3.
Purpose:
To establish ReliabilityFirst requirements for Disturbance monitoring and reporting to support NERC Reliability Standard PRC-002.
4. Applicability:

4.1 Transmission Owners
4.2 Generator Owners
5. (Proposed) Effective Date:  Upon Board Approval
B. Requirements

R1 
Transmission Owners and Generator Owners shall ensure that equipment is installed that is capable of  sequence of events (SOE) recording that conforms to the following minimum requirements:  [Violation Risk Factor: Lower]

R1.1 
Criteria for location of SOE recording capability
R1.1.1
Equipment capable of recording SOE shall be installed at any substation having any of the following attributes.
· Any combination of three or more transmission lines (operated at 200 kV or above) and transformers (having primary and secondary voltage ratings of 200 kV or above) 
· Transmission substation connected at 200 kV or above through generating unit step up transformer(s) to either a generating plant having a single generating unit of 200 MW or higher nameplate rating or an aggregate plant total nameplate capacity of 600 MW or higher

.
R1.1.2
At locations requiring SOE recording per R1.1.1, the operation of the equipment noted in R1.2 through R1.4 on the following system elements shall be monitored:

R1.1.2.1     Transmission Owners shall monitor the equipment on:
· Transmission lines operated at 200 kV or above

· Transmission buses operated at 200 kV or above

· Transformers having primary and secondary voltage rating of 200 kV or above

R1.1.2.2    Generator Owners shall monitor the equipment on generator step-up (GSU) transformers connected at 200 kV or above 
R1.2 
Opening and closing of breaker auxiliary contacts of each circuit breaker at 200 kV or above, on system elements referenced in R1.1.2 shall be recorded on the equipment capable of SOE recording. 

R1.2.1
The delay introduced by any interposing relay shall be documented.
R1.5 
SOE recording equipment shall be capable of determining and recording the time, that an input is received, to within 4 ms (or less) of input change of state.

R1.6 
SOE recording equipment shall have millisecond (or better) time stamp capability (i.e. seconds shall be recorded to at least the third decimal ss.000). 
R2
Transmission Owners and Generator Owners shall ensure that equipment is installed that is capable of Fault recording that conforms to the following minimum requirements:  [Violation Risk Factor: Lower]
R2.1 
Criteria for location of Fault recording capability

R2.1.1
Equipment capable of Fault recording shall be installed at any substation having any of the following attributes.
· Any combination of three or more transmission lines (operated at 200 kV or above) and transformers (having primary and secondary voltage ratings of 200 kV or above) 

· Transmission substation connected at 200 kV or above through generating unit step up transformer(s) to either a generating plant having a single generating unit of 200 MW or higher nameplate rating or an aggregate plant total nameplate capacity of 600 MW or higher
R2.1.2
At locations requiring Fault recording per R2.1.1, the operation of the following system elements shall be monitored:
R2.1.2.1    Transmission Owners shall monitor:
· Transmission lines operated at 200 kV or above

· Transmission buses operated at 200 kV or above

· Transformers having primary and secondary voltage rating of 200 kV or above

R2.1.2.2
Generator Owners shall monitor GSU transformers connected at 200 kV or above.  These transformers shall be monitored at the higher voltage level.
R2.2
Electrical quantities to be recorded for each monitored element shall be sufficient to determine the following:  
R2.2.1
The three phase to neutral voltages on the monitored line or bus, including separate sections if the bus is capable of splitting.
R2.2.2
The three phase currents and the residual or neutral currents of each monitored line and transformer.
R2.2.3
Polarizing currents, if used
R2.2.4
Frequency
R2.2.5
Megawatts and megavars
R2.3
Technical requirements, include the following:  
R2.3.1
Fault recording equipment shall record at least three-cycles of pre-trigger data.

R2.3.2
Fault recording equipment shall record any one of the following:

· A post trigger record length of at least 50 cycles, or

· The first three cycles of an event and the final cycle of an event, using either a single continuous record or multiple triggered records

R2.3.3
Fault recording equipment shall have a minimum recording rate of 16 samples per cycle.
R2.3.4
Fault recording equipment triggering parameters shall include one or more of following: 
· negative sequence voltage 
· negative sequence current, 
· zero sequence current (tertiary or residual), 
· under voltage,

· over voltage,

· over current

and also one or more of the following:

· DC trip busses, 

· circuit breaker contact opening, 

· protective relay operation

R3
Transmission Owners and Generator Owners shall ensure that equipment capable of dynamic disturbance recording (DDR) and conforming to the following minimum requirements is installed: [Violation Risk Factor: Lower]
R3.1
Equipment capable of dynamic disturbance recording shall be located at transmission substations as follows.  However, a DDR which is required at a transmission substation per requirements R3.1.1 through R3.1.6 shall be considered optional if a DDR (meeting all requirements of R3.2 through R3.6) is found to be located one or two transmission substations away at a common voltage level.
R3.1.1
Transmission substations connected at 200 kV or above to a single generating unit of 850 MW or higher nameplate rating or multiple generating units having a total nameplate capacity of 1500 MW or higher.
R3.1.2
Transmission substations having a total of 7 or more transmission lines connected at 200 kV or above.
R3.1.3
Transmission substations connecting to another Balancing Authority or Reliability Coordinator at 345 kV or above.
R3.1.4
At least one DDR within a major metro area having a total maximum load of 2500 MW or higher.
R3.1.5
All elements at 345 kV or above associated with IROLs.
R3.1.6
At least one DDR within an area that has an Under-Voltage Load Shedding program installed to which NERC PRC-021 applies.
R3.2
DDRs shall record at least one phase of the following system elements connected to the transmission substations referenced in R.3.1.  Voltage and/or current recordings shall be from the same phase(s).
 
R3.2.1
All transmission lines connected at 200KV or above

R3.2.2
Connections to all GSU transformers connected at 200KV or above 
R3.2.3
All other transformers with both primary and secondary windings connected at 200KV or above
R3.3
Recorded quantities (either directly or readily derivable) shall include at least the following:

R3.3.1
Bus Voltage (at least one per voltage level of 200KV or above at each DDR location)

R3.3.2
Frequency (at least one per DDR location)

R3.3.3
Line Current 
R3.3.4
MW and MVAR flows expressed on a three-phase basis (per each monitored line)
R3.4
DDRs shall have the following technical specifications:

R3.4.1
Any new DDRs shall have the capability of continuous recording.
R3.4.2
Existing DDRs which do not have continuous recording capability shall be triggered according to the following:
R3.4.2.1
DDRs shall be capable of rate-of-change of frequency and rate-of-change of voltage triggers.
R3.4.2.2
Oscillation triggers, if available, should be set to trigger for low frequency oscillations in 0.1 to 4 Hz range.
R3.4.2.3
DDRs shall be capable of recording minimum record lengths of not less than three minutes. 

R3.4.3
Sample data at a rate of at least 960 samples per second and shall record the RMS value of electrical quantities at a rate of at least 6 records per second.

R4 
Retrieval and Reporting requirements [Violation Risk Factor: Lower]
R4.1 
For power system Faults, Protection System operations, and operating switching errors that causes network Disturbances, the Disturbance Monitoring Equipment (DME) equipment owner (Transmission Owner and Generator Owner) shall collect Fault recording and sequence-of-events recording which directly monitors the affected power system element. 

R4.2 
When requested by the Region, the DME equipment owner shall collect all relevant dynamic disturbance recordings.
R4.3 
The DME equipment owner shall retain all data retrieved in accordance with R4.1 and R4.2 at least until the end of the third calendar year following the event.

R4.4  
The DME equipment owner shall provide all DME data to ReliabilityFirst Corporation within 20 business days of a request.

R4.5 
The data recorded by DME may be recorded in any format, including the device manufacturer’s proprietary format.  However, the equipment owner shall, upon request, furnish the data to ReliabilityFirst Corporation in a format such that any software system capable of viewing and analyzing COMTRADE (IEEE Std. C37.111-1997 or successor) files may be used to process and evaluate the data. 
R4.5.1
Known delays in interposing relays shall be reported with the SOE data.

R4.6
Data files reported to ReliabilityFirst Corporation shall be named in conformance with IEEE C37.232, Recommended Practice for Naming Time Sequence Data Files.

C. Measures
M1
The Transmission Owner and Generator Owner shall each have evidence that equipment capable of SOE recording is installed at all required locations and conforms to the minimum requirements. (R1)
M2 
The Transmission Owner and Generator Owner shall each have evidence that equipment capable of Fault recording is installed at all required locations and conforms to the minimum requirements. (R2)

M3 
The Transmission Owner shall have evidence that equipment capable of dynamic disturbance recording is installed at all required locations and conforms to the minimum requirements. (R3)
M4
The Transmission Owner and Generator Owner shall each have evidence that they retained and provided Disturbance data in accordance with the reporting requirements. (R4)

D. Compliance

1.
NERC PRC-018 requires that an entity complies with regional requirements established per NERC PRC-002 and monitors compliance relative to those regional requirements.  Therefore no additional compliance parameters are established in PRC-002-RFC-01. 
2. Violation Severity Levels
Refer to NERC PRC-018 for both Violation Severity Levels and Levels of Non-Compliance
E. Definitions
The following are definitions of terms used in this Standard

NOTE: These definitions were extracted from the August 2, 2006 NERC Glossary of Terms.
Disturbance - 1) An unplanned event that produces an abnormal system condition. 2) Any perturbation to the electric system. 3) The unexpected change in ACE that is caused by the sudden failure of generation or interruption of load.

Disturbance Monitoring Equipment (DME) - Devices capable of monitoring and recording system data pertaining to a Disturbance. Such devices include the following categories of recorders
:

· Sequence of event recorders which record equipment response to the event

· Fault recorders, which record actual waveform data replicating the system primary voltages and currents. This may include protective relays.

· Dynamic Disturbance Recorders , which record incidents that portray power system behavior during dynamic events such as low frequency (0.1 Hz – 3 Hz) oscillations and abnormal frequency or voltage excursions

Fault - An event occurring on an electric system such as a short circuit, a broken wire, or an intermittent connection.

The following definitions have been extracted from IEEE standards.

Substation - As defined by the IEEE C2-2002, (National Electric Safety Code) “An enclosed assemblage of equipment , e.g. switches, circuit breakers, buses and transformers, under control of qualified persons , through which electric energy is passed for the purpose of switching or modifying its characteristics.”
F. IntraRegional Differences
 
None

G. Notes
Version History

	Version
	Date
	Action
	Change Tracking

	PRC-002-RFC-01 1st Draft
	9/28/06 Through 10/26/06
	Posted for 1st Comment Period
	

	PRC-002-RFC-01 2nd Draft
	11/13/06 Through 12/11/06
	Posted for 2nd Comment Period
	

	PRC-002-RFC-01 3rd Draft
	01/24/07 Through 02/21/07
	Posted for 3rd Comment Period
	

	PRC-002-RFC-01 4th Draft
	xx/xx/07 Through xx/x/07
	Posted for 15-days Prior to Membership Ballot
	

	PRC-002-RFC-01 4th Draft
	06/06/07 Through 06/20/07
	Posted for 15-day Membership Ballot
	


� Time synchronization  requirements are specified in NERC PRC-018


� Violation Risk Factors indicates the level of risk to the interconnection that an associated non-compliance may have


� Phasor Measurement Units and any other equipment that meets the functional requirements of DMEs may qualify as DMEs.
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