ERCOT OPERATING GUIDE NO. III

EMERGENCY OPERATION

F.
ERCOT BLACK START GUIDE

The purpose of this guide is to provide general philosophies to be followed in the event of a partial or complete collapse of the ERCOT system. Timely implementation of a restoration plan compiled according to this guide should facilitate coordination between Control Areas and ISO and insure restoration of service to the ERCOT System at the earliest possible time.  Generation Entities will provide individual plant start-up procedures for coordination of their activities with those of their Host Control Area.


Pre-established plans and procedures cannot foresee all the possible combinations of system problems which may occur after a major failure.  It is then the responsibility of the Control Area and ISO Operators to restore the system to normal, applying the principles, strategies, and priorities outlined in this guide and in their respective Black Start Plans.  Supporting information to be used during system recovery can be found in Appendix III.E.


1.
PRINCIPLES


In order to minimize the time required, the ISO will coordinate the restoration utilizing the principles, strategies, and priorities outlined in this guide. 


The ISO shall establish and maintain a system black start capability plan that shall be coordinated, as appropriate, with the black start capability plans of neighboring Regions.  Documentation of system black start capability plans shall be provided to NERC on request. (NERC Planning Standard IV.A.  S1  M1)  


Each Control Area will have readily accessible and sufficiently detailed current operating procedures to assist in an orderly recovery. 


Mutual assistance and cooperation will be essential during the restoration.  Deliberate, careful action by each Control Area and the ISO is necessary to minimize the length of time required for restoration and to avoid the reoccurrence of a partial or complete collapse.



Recovery will depend on communicating to the ISO an accurate assessment of the system condition and status by each Control Area throughout the restoration.  Adequate and reliable communications must be available within a Control Area, between directly interconnected Control Areas, between each Control Area and the ISO.


2.
STRATEGIES


In the event of a partial or complete system blackout, immediate steps must be taken to return the interconnected network to normal as quickly as possible.  Each Control Area should initiate its own black start procedure and immediately notify the ISO of its condition and status.
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Once it is apparent that the emergency is an ERCOT problem, the focus of the restoration should shift from the Control Area priorities to ERCOT priorities.  As generating and transmission capabilities become available, systematic restoration of ERCOT load with respect to priorities should begin, taking care to balance load and generating capability while maintaining an acceptable frequency.



Appropriate voltage levels and reactive control must be maintained during the restoration.  Consideration should be given to connecting islands at locations having communications, frequency control, voltage control, synchronization facilities, and adequate transmission capacity.  The ISO will coordinate the return to full Automatic Generation Control in the interconnection.


3.
PRIORITIES


In conjunction with the procedures established in ERCOT Operating Guide No. III.E., priorities for an ERCOT system restart are listed below:



a.
Secure and/or stabilize generating units where necessary.



b.
Assess Control Area condition, ERCOT system condition, and available communication facilities.



c.
Restore and maintain communication facilities to the extent possible.



d.
Bring units with black start capability on-line.



e.
Provide service to critical facilities:




(
Provide station service for nuclear generating facilities.




(
Provide critical power to as many power plants as possible to prevent equipment damage.




(
Secure or provide startup power for generating plants which do not have black start capability.




(
Supply station service to critical substations where necessary.



f.
Connect islands taking care to avoid recurrence of a partial or complete system collapse.



g.
Restore service to critical loads such as:




(
Military facilities.




(
Facilities necessary to restore the electric utility system.




(
Law enforcement organizations and facilities affecting public health.




(
Public communication facilities.



h.
Restore service to the remaining customers.  Attention should be given to restoring feeders with under-frequency relay protection.

4.
RESPONSIBILITIES


a.
Control Areas



Each Control Area will maintain a Black Start Plan for its area and train associated personnel (Control Area Operators, power plant operators, etc.) in its implementation.  In the event of an ERCOT system collapse, each Control Area will:
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· 


(
Take immediate steps to initiate its plan.

· Supply the ISO with information on the status of generation, transmission, and communication facilities.   




(
Coordinate through the ISO for reconnection of Control Areas and/or islands.




(
Provide available assistance as directed by the ISO.



b.
ISO




The ISO will use this guide and Appendix III.E. as an ERCOT Black Start Plan and train associated personnel in its implementation and use. In the event of an ERCOT system collapse, the ISO will: 




(
Maintain continuous surveillance of the status of the ERCOT system




(
Act as a central information collection and dissemination point for the individual Control Areas.




(
Coordinate reconnection of Control Areas.




(
Direct assistance for Control Areas.




(
Direct the distribution of reserve.




(
Coordinate the return of the ERCOT system to Automatic Generation Control.


5.
CONTROL AREA BLACK START PLANS


Each Control Area will maintain a Black Start Plan for its area that is consistent with this Guide.  All plans and procedures shall be readily available to the Control Area System Operators and copies of all plans shall be provided to both the ISO and each adjacent Control Area.  Control Area System Operators should review these documents on a regular basis.  It is suggested that individual Control Area Black Start Plans include the following elements:



a.
Strategies and philosophies for Control Area restart.



b.
Identification of the relationships and responsibilities of the Control Area's personnel necessary to the restoration.



c.
Identification of Black Start resources including:




(
Unit resources.




(
Transmission resources.




(
Communication resources.




(
Fuel resources.




(
Mutual assistance arrangements.



d.
Contingency plans for failed resources.



e.
Identification of critical load requirements.



f.
Identification of special equipment requirements.



g.
Provisions for training of personnel.



h.
Provisions for testing and verification of the resources and procedures.



i.
General instructions and guidelines for Control Area Operators, power plant operators, communications personnel, T&D personnel. 
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When incorporated into the general instructions and guidelines for Control Area and ISO Operators, the elements listed above will supply a broad background of information available for use to effectively recover from a major ERCOT system collapse.  These elements will also help to identify common problems facing the Control Areas and ISO during restoration.  It is essential that the Control Area and ISO System Operators be familiar with these plans and procedures so that the ERCOT System can be restored to normal as quickly as possible.



The ISO will review all plans and procedures for consistency and conformance with this guide and insure that they are updated at least annually.  The ISO will make annual reports during the first quarter to the Operating Subcommittee of plan review and any testing activities of black start resources.  Appendix III.E. addresses general considerations for conducting black start tests.  The ERCOT ISO shall verify that the number, size, and location of system black start generating units are sufficient to meet system restoration plan expectations.  (NERC Planning Standard IV.A.  S1  M5)  
APPENDIX III.E. – ERCOT BLACK START INFORMATION

3.
CONSIDERATIONS FOR BLACK START TESTING

As prescribed by the ERCOT Black Start Guide, testing should be performed to verify black start resources. 

The ERCOT ISO shall maintain a record of system black start generators within ERCOT and update such records on an annual basis.  The record shall include the name, location, MW capability, type of unit, date of test, and starting method of each system black start generating unit.  (NERC Planning Standard IV.A.  S1  M1)  A Black Start Unit Test Results Form will be developed by the ISO.

The owner or operator of each system black start generating unit shall demonstrate at least every five years through simulation or testing, that the unit can perform its intended functions as required in the system restoration plan.  Documentation of the analysis shall be provided to the ERCOT ISO or NERC on request.  (NERC Planning Standard IV.A.  S1  M3)

The results of the periodic testing of the startup and operation of each system black start generating unit shall be documented and provided to the ERCOT ISO and NERC on request.  (NERC Planning Standard IV.A.  S2  M4)

The following items are considerations when conducting these tests:


(
Insure that all sources of outside power are removed from the unit -especially communications equipment, battery chargers, etc.  Testing during nighttime hours is more realistic.


(
The testing procedure should be documented and should simulate an actual black start as nearly as possible including verbal communications, switching, other areas of the Control Area, transmission corridors or stabilizing load when applicable, and identification of the plant equipment to be started.


(
A complete black start test, including picking up load, is the most meaningful.  If this test sequence is not practical, as much of it should be performed as possible.
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