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7.1
Disturbance Monitoring Requirements

7.1.1
Introduction

Disturbance monitoring is necessary to determine:

The performance of the ERCOT system,

The effectiveness of protective relaying systems, 

Verify ERCOT system models, and 

Determine the causes of ERCOT system disturbances (unwanted trips, faults, and protective relay system actions). 

To ensure that adequate data is available for these activities, the disturbance monitoring requirements and procedures discussed in this document have been established by ERCOT for Facility Owners in the ERCOT system. 

Disturbance monitoring equipment includes digital fault recorders (DFRs), certain protective relays with fault recording capability, and dynamic disturbance recorders (DDRs). Sequence-of-event recorders (SERs), although considered equipment to monitor disturbances, are not preferred devices, as they provide limited information.  SERs have been replaced by digital fault recorders and microprocessor-based protective relays.

7.1.2
Fault Recording Equipment

Fault recording equipment includes digital fault recorders (DFRs) and protective relays with fault recording capability that meet the triggering requirements below.  Fault recording equipment required by these Operating Guides shall be time synchronized with a Global Positioning System-based clock, or ERCOT-approved alternative, with sub-cycle (17 millisecond) timing accuracy and performance.

7.1.2.1
Triggering Requirements

Fault recording equipment triggering must occur for system voltage magnitude and current magnitude disturbances (delta V and delta I) without requiring any circuit breaker operations or trip outputs from protective relay systems. Triggering by additional methods is acceptable. Triggering shall be adjusted to operate for faults in the area to be monitored, which should overlap into the area of coverage of adjacent fault recorders.

7.1.2.2
Location Requirements

The location criteria below shall apply to equipment operated at or above 100 kV. The Facility Owner, whether registered as a TDSP or Resource Entity, shall install fault recording equipment at the following facilities, at a minimum:

a. Interconnections to other Regions (i.e. outside ERCOT).

b. Switching stations where electrical transfers of equipment can be made between ERCOT and another Region.

c. Switching stations having three or more non-radial 345 kV line terminals.  If a switching station is one bus removed from a station with a larger number of line terminals, then the fault recorder shall be located at the larger station and not required at the smaller station.

d. Switching stations that are more than one circuit breaker-controlled bus  away from a fault recorder and have five or more non-radial line terminals.

e. For the purpose of evaluating #c. and #d. in this section, autotransformer or generating capacity totaling 150 MVA or greater (based upon minimum nameplate rating upon which transformer impedance is stated, i.e., base rating) shall constitute a non-radial line terminal at the highest voltage level to which it is directly connected.

f. All generating station switchyards connected to the ERCOT System with an aggregated generating capacity above 100 MVA or the remote line terminals of each generating station switchyard
All fault recording equipment shall be either DFR’s or fault recording protective relays.
7.1.2.3
Data Recording Requirements

The following quantities must be recorded for equipment operating at 100 kV or above at facilities where fault recording equipment is required: 

g. Two sets of voltages for breaker-and-a-half and ring bus substation configurations.  One set of voltages for each bus in other substation configurations.  A set of voltages shall consist of each phase voltage waveform and the residual voltage waveform.

h. For all lines, neutral (residual) current waveform.

i. Circuit breaker status.

j. Circuit breaker trip circuit status.

k. Date and time stamp (CST). 

For all new or upgraded fault recorder installations, additional items must also be recorded, as follows:

l. For all autotransformers, current waveform for three phases and either neutral / residual current waveform or current waveform in delta windings.

m. For all lines, two phase current waveforms.

n. Status – carrier transmitter control, i.e. start, stop, keying.

o. Status – carrier received.

7.1.2.4
Data Retention and Reporting Requirements

The Facility Owner shall store  all recorded fault data for at least a two year period. This data shall be stored in the form of a computer file or files.


Facility Owners shall provide fault recordings to ERCOT or NERC upon their request, within five (5) days, along with channel identification and scaling information to allow analysis of the recordings. Fault recordings shall be shared between Facility Owners, upon their request, for the analysis of system disturbances. 
Data submissions shall be COMTRADE fault recordings (.cfg and .dat files) and one or more identification files that associate the COMTRADE recordings with system disturbances and ERCOT short circuit database bus numbers. The identification file shall be a Microsoft Excel spreadsheet or comma delimited ASCII text that can be read into a Microsoft Excel spreadsheet. For this file, the data fields to be reported for each record, in the following order, are:

Reporting Entity

	Faulted Circuit
	Circuit or Bus (1, 2, A, B, N, S, etc.)

	From Bus (ERCOT short circuit database bus number)

	
	To Bus (ERCOT short circuit database bus number)

	Nominal Voltage of Faulted Branch or Bus (kV)

	

	Physical Fault Location in Percent from “From Bus” (if physical location found, i.e. not calculated location)

	
	Date (CST, MM/DD/YYYY)

	
	Time (CST, HH:MM:SS, 24 hour format)

	
	Cause Code

	Fault Recorder Data
	Circuit (1, 2, A, B, N, S, etc.)

	From Bus – Recorder Location (ERCOT short circuit database bus number)

	
	To Bus – Monitored branch (ERCOT short circuit database bus number)

	
	

	
	Nominal Voltage of Monitored Branch (kV)

	
	Measured Current Magnitude (primary value in RMS amperes)

	
	Recorded Fault Duration (cycles)

	
	Fault Type (using reporting entity’s phase designations – AB, CG, etc.)

	Optional Comments (40 char. max.)
	


When multiple recordings exist for a single event, data from the best recording (usually the closest recorder) is required.

ERCOT shall compile a summary list of all available 345kV fault recordings annually based on each Facility Owner’s submitted data . This summary shall contain for each recording the date, time, fault recorder owner, fault recorder location, the primary system element recorded, and an optional use comment field. This summary shall be available to any ERCOT Member upon their request. Record summaries will be retained by ERCOT for a minimum of three years.


7.1.2.5
Maintenance and Testing Requirements

Facility Owners shall maintain and test their Fault recording equipment as follows:

In accordance with the manufacturer’s recommendations. 

Calibration of the analog (waveform) channels shall be performed at installation and when records from the equipment indicate a calibration problem.  Calibration can be monitored through the analysis and correlation of fault records with system models and the records of other fault recorders in the area.  

Fault recording equipment must be operationally tested at least annually to ensure that the equipment is functional.  Acceptable tests are the production of a manually triggered record (remotely or at the device), or automatic record production due to a power system disturbance.  

7.1.3
Dynamic Disturbance Recording Equipment

Reserved 

7.1.4
Equipment Reporting Requirements

Facility Owners shall maintain a current database summarizing their disturbance monitoring equipment installations.
	
	

	
	

	
	

	
	



The database shall include installation location; type of equipment, make and model of equipment, operational status, a listing of the major equipment being monitored and the date the equipment was last tested.  This database shall be submitted to ERCOT annually, by October 30.  Additionally, a complete list of all monitored points at each installation shall be maintained by Facility Owners and provided, when requested specifically by ERCOT or NERC, within thirty (30) days.
ERCOT shall maintain a comprehensive database of all Facility Owner’s disturbance monitor equipment submittals, updated annually.
7.1.5
Review Process

ERCOT shall review fault recorder and disturbance recorder locations for compliance and adequacy when significant changes are made to the ERCOT system or at least every five years. 
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