Response to NERC Blackout Recommendations
1. Response to Recommendation 12b - On the subject of dynamic disturbance data recorders, it was concluded that ERCOT could use the 1999 write-up on the same subject with the addition of a recommendation that communication from the device should be automatic to an ERCOT central database, and the sampling rate for such devices should be 240 samples per second. 
A copy of the existing write-up is attached below.  

2. Response to Recommendation 14 - On the subject of event simulation and model validation, the DWG agrees that major events should be looked at, but manpower limitations will preclude the DWG from performing more than one or two studies per year. The use of consultants should be considered if more studies are considered.  However, the DWG notes that the results of such comparisons will likely show significant differences. The experience of the WECC attempting to reproduce their recent blackouts via simulation illustrates the point. WECC found that testing generation units was necessary to obtain models and data sufficiently accurate to replicate the actual system events. The DWG considers it desirable that all units in ERCOT be periodically tested to verify that generator, exciter, power system stabilizer and governor models and data are correct.  

In addition, there is still a need for a dynamic model or models for combined cycle plants, and plant specific data for the model. The wind generator models developed for ERCOT have been used with some success. It should be noted that these are first generation models. Much has been learned about the functionality of these models and deficiencies have been identified. Further development work is needed on these models. The wind generation industry is rapidly growing.  Newer machines, for which no dynamic model exists, have been added to the ERCOT system. Improvements to existing line of wind generators are not properly reflected in the existing ERCOT wind models. Thus the DWG considers continual wind model development and improvement a necessity for the foreseeable future. 

The DWG would like to point out that there is one more important element that must be adequately modeled to obtain reasonable fidelity between actual events and simulations of actual events, namely the load model and data. The load model and data currently used in ERCOT was developed in the late 1970s, and is a reflection of the limitations of the hardware and software available at the time as much as it is the results of the research performed at the time. Much has changed since then, both in the capabilities of hardware and software, and in the types of load models likely to produce accurate dynamic results.  The dynamic characteristic of most load types, such as motors and discharge lighting have not changed radically over the years.  At least one new load type, the solid state switching power supply, has become significantly more common over the years.  In order to properly account for load dynamics, the DWG considers it important that the percentage of load type in each load class be reexamined and revised as needed. In addition dynamic models for new load types, such as solid state switching power supplies, should be developed. Representative data, specific to ERCOT, should be developed for the various load types.   

Dynamic Disturbance Recording Equipment
The purpose for installing dynamic disturbance recording (DDR) equipment is to:

1) Collect actual data following a dynamic disturbance.

2) Enable the results of dynamic simulations to be evaluated for effectiveness.  

Location Requirements:

ERCOT and the Dynamics Working Group shall prepare a list and perform an annual review of facilities that operate above 100 kV, are part of a dynamic stability (not transient stability) interface, and require the installation of a DDR.  ERCOT and the Dynamics Working Group shall forward any revised DDR facility list to the Reliability and Operating Subcommittee (ROS) for its review and comment. The ROS will then report its findings and recommendations to the Technical Advisory Committee (TAC) for approval. After approval by the TAC, facility owners shall have six months to install and place in service DDRs at each listed facility.

DDRs shall be removed or taken out of service by the same process.

Data Recording Requirements:

The appropriate quantities, such as the following, must be recorded for equipment operating at 100 kV or above at facilities where DDR equipment is required: 

1) Bus Voltage

2) Line Current

3) MW and MVAR flow

4) Frequency

Triggering Requirements:

DDR equipment triggering should occur for one or more of system voltage magnitude, current magnitude, or frequency magnitude disturbances without requiring any circuit breaker operations or trip outputs from protective relay systems. 
Disturbance recording equipment shall be capable of continuous recording for not less than 5 minutes and shall be retrievable for a period of not less than 72 hours.

Dynamic Disturbance Recorders (DDR’s) should be time synchronized when practical.
Data Reporting Requirements:

Facility Owners who have installed DDR's may report data for any event they consider significant to ERCOT.  ERCOT may request facility owners who have installed DDR's to report data for any event.  ERCOT’s request should be made within 24 hours after the event to allow the transmission provider adequate time to retrieve the data.  DDR data of significant events shall be reported to ERCOT at least annually for compilation into a database. 
The database compiled by ERCOT shall be made available to all ERCOT members for verifying and improving system models, or analyzing system disturbances. Submitted data will be retained by ERCOT for a minimum of one year.

DDR records shall be provided to ERCOT and NERC upon request. Disturbance records shall be retained and made available for at least one year from the date the record was made. DDR records shall be shared between entities, upon request, for the analysis of system disturbances. 

Maintenance and Testing Requirements:

DDR equipment must be properly maintained and tested in accordance with the manufacturer’s recommendations. Maintenance and test records shall be provided to ERCOT upon request within 30 business days.

