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4. Emergency Operation

4.1 Introduction

Emergency operation is intended to address operating conditions under which the reliability of the ERCOT System is inadequate and there is no market solution readily apparent.  During a declared system emergency, ERCOT can instruct TDSPs and QSEs to take specific operating actions that would otherwise be discretionary.  Upon receiving Valid Dispatch Instruction from ERCOT, and in compliance with the Operating Guides, the QSEs shall direct relevant Resources or groups of Resources to respond to the instruction ERCOT shall coordinate with QSEs and TDSPs to assure that necessary actions are taken to maintain service reliability under any circumstances.  

It is essential that good, timely, and accurate communication routinely occur between ERCOT, TDSPs, and QSEs. QSE and TDSP personnel will report unplanned equipment status changes as outlined in Section 4 of this ERCOT Operating Guide. ERCOT System Operators may ask for status updates as required in order to gather information to make decisions on system conditions to determine what type of emergency communication may be appropriate.

ERCOT may issue communications in the form of Notices, Advisories, Alerts and Emergency Notices. These communications may relate to weather, transmission, distribution, and/or generation information and shall specify the severity of the situation, the area affected, the areas potentially affected, and the anticipated duration of the Emergency Condition. These communications will be issued by ERCOT to inform all TDSPs and QSEs of the current operating situation. QSEs will in turn notify the appropriate Resources and REPs. QSEs and TDSPs should establish and maintain internal procedures for contingency preparedness or to expedite the resolution of the conditions communicated by ERCOT that threatens system reliability.

Before deciding which emergency communication to issue, ERCOT must consider the possible severity of the operating situation and the time and resources available for the market to respond before an Emergency Condition occurs.  If practicable, the market must be allowed to work to mitigate or eliminate any possible Emergency Condition. ERCOT has the responsibility to issue the appropriate communications to facilitate a Market Solution to the problem. 

The next section describes various types of emergency operation and the associated permissible actions that can be ordered by ERCOT.

4.2 Emergency Notifications

4.2.1 Operating Condition Notice

Reference Protocols, Section 5.6.3, January 5, 2001

ERCOT will issue an Operating Condition Notice (OCN) to inform all QSEs of a possible future need for more Resources due to conditions that could affect ERCOT System reliability. OCNs are for informational purposes only, and ERCOT exercises no extra authority with the issuance of this type of notice. 

When time permits, ERCOT will issue an OCN before issuing an Advisory, Alert, or Emergency Notice. However, issuance of an OCN does not require action on the part of any Market Participant, but rather simply serves as a reminder to QSEs and TDSPs that some attention to the changing condition may be warranted. OCNs serve to communicate to QSEs the need to take extra precautions to be prepared to serve the Load during times when contingencies are most likely to arise.

Reasons for OCNs include unplanned transmission outages, and weather related concerns such as anticipated freezing temperatures, hurricanes, wet weather, and ice storms. 

ERCOT will monitor actual and forecasted weather for ERCOT and adjacent NERC regions. When adverse weather conditions are expected, ERCOT may confer with TDSPs and QSEs regarding the potential for adverse reliability impacts and contingency preparedness.

QSEs and TDSPs are expected to establish and maintain internal procedures for monitoring actual and forecasted weather and for implementing appropriate measures when the potential for adverse weather or other conditions (which could threaten ERCOT System reliability) arise. 

An Operating Condition Notice (OCN) will be issued by ERCOT to inform all QSEs of a possible future need for more resources because of conditions that could affect reliability. OCNs are for communication only, and ERCOT exercises no extra authority with the issuance of this type of notice.

When time permits, ERCOT will issue an OCN prior to issuance of an Advisory, Alert, or Emergency Notice. However, issuance of an OCN does not require action on the part of any Market Participant, but rather simply serves as a reminder for QSEs and TDSPs that some attention to the changing condition may be warranted. OCNs serve to communicate to QSEs the need to take extra precautions to be prepared to serve the load during times when contingencies are most likely to arise.

Examples of weather-related OCNs include notices of anticipated freezing temperatures, hurricanes, wet weather, and ice storms. An example of another type of OCN is notice of unplanned transmission outages. ERCOT will monitor actual and forecasted weather for ERCOT and adjacent NERC Regions. When adverse weather conditions are expected, ERCOT may confer with TDSPs and QSEs regarding the potential for adverse reliability impacts and contingency preparedness. QSEs and TDSPs are expected to establish and maintain internal procedures for monitoring actual and forecasted weather and for implementing appropriate measures when the potential for adverse weather or other conditions arise which could threaten ERCOT System reliability.

4.2.2 Advisory

Reference: Protocol, Section 5.6.4,January 5, 2001

ERCOT will issue an Advisory for informational purposes for the following reasons:  

(1) When it recognizes that conditions are developing or have changed and more Ancillary Services will be needed to maintain current or near-term operating reliability, or 

(2) When weather or ERCOT System conditions require more lead-time than the normal Day Ahead market allows. 

(3) When communications or other controls are significantly limited, or 

(4) When ERCOT Transmission Grid conditions are such that operations within first contingency criteria as defined in the Operating Guides are not likely or possible because of Forced Outages or other conditions. 

The Advisory communicates existing constraints.  ERCOT will notify TDSPs and QSEs. QSEs will notify appropriate Resources and LSEs.  ERCOT will communicate with TDSPs as needed to confirm their understanding of the condition and to determine the availability of Transmission Facilities.  For the purposes of verifying submitted information, ERCOT may communicate with QSEs.  

Although an Advisory is for information purposes, ERCOT may exercise its authority, in such circumstances, to increase Ancillary Service requirements above the quantities specified in the normal Day Ahead plan in accordance with scheduling procedures. ERCOT may also increase the Day Ahead market to Two Days Ahead. 
An Advisory will be issued by ERCOT when it recognizes that conditions are developing or have changed such QSE or TDSP action is prudent in response to impending severe conditions.

An advisory may be issued in response to:

Concern at ERCOT about the availability of resources to serve anticipated demand

Projected insecure conditions due to unacceptable loading conditions

Communication or control limitations

The Advisory communicates what constraints or insecure states are expected.

In the event of an Advisory, ERCOT will notify TDSPs and QSEs and post the information on the MIS

QSEs will notify appropriate resources and REPs.

An Advisory is for communication, but with the issuance of an Advisory ERCOT may exercise its authority to increase Ancillary Service requirements above the quantities specified in the normal Day-Ahead plan in accordance with scheduling procedures. ERCOT may also increase the Day-Ahead market to Two-Days-Ahead.

ERCOT will communicate with TDSPs as needed to confirm their understanding of the condition and to determine availability of equipment and resources. For the purpose of verifying submitted information, ERCOT may also communicate with QSEs.

4.2.3 Alert

Reference Protocol Section 5.6.5, January 5, 2001

ERCOT will issue an Alert when ERCOT determines:

(1) That conditions have developed such that additional Ancillary Services are needed in the Operating Period; 

(2) That market Congestion Management techniques specified in these Protocols will not be adequate to resolve transmission problems; or 

(3) Forced Outages or other abnormal operating conditions occur which require operations outside first contingency security limits as defined in the ERCOT Operating Guides;

(4) That there are insufficient AS bids.

ERCOT will post the Alert electronically and will notify all TDSPs and QSEs via the Messaging System of the posted Alert(s).  

ERCOT must issue an Alert before acquiring Emergency Short Supply Regulation Services, Emergency Short Supply Responsive Reserve Services or Emergency Short Supply Non-Spinning Reserve Services. With the issuance of an Alert pursuant to item (1) or (4) above, ERCOT may exercise its authority to immediately procure the following services from existing bids:

(1) Regulation Services, 
(2) Responsive Reserve Services, and 
(3) Non-Spinning Reserve Services. 
Emergency Short Supply Regulation Services, Emergency Short Supply Responsive Reserve Services or Emergency Short Supply Non-Spinning Reserve Services will be procured if there is insufficient availability of bids for any of the listed Ancillary Services. 

ERCOT will post the Alert electronically on the MIS and will notify all TDSPs and QSEs via the Messaging System of the posted Alert(s). 

Corrective actions identified by ERCOT shall be communicated through Dispatch Instructions to TDSPs and/or QSEs required to implement the corrective action. Each QSE shall immediately notify the Market Participants that it represents of such Alert.  To minimize the effects on the ERCOT System, all TDSPs will identify and prepare to implement actions, including restoring outaged lines as appropriate and preparing for Load shedding. ERCOT may instruct TDSPs to reconfigure ERCOT System elements as necessary to improve the reliability of the ERCOT System.   On notification of an Alert, each QSE and TDSP will prepare for an emergency in case conditions worsen. 

An Alert may be issued by ERCOT when it recognizes that conditions have developed such that an insecure operating state exists or is imminent.

With the issuance of an Alert, ERCOT may exercise its authority to ask for a quick bid response that precludes the QSEs having sufficient time to Self-Arrange additional Ancillary Services (Regulation Services, Responsive Reserve Services, and Non-Spinning Reserve Services).  These additional Ancillary Services bids must be submitted by the market promptly in compliance with the Scheduling Protocol (within 15 minutes).

An Alert may also be issued by ERCOT when it recognizes that market Congestion Management techniques specified in these protocols will not be adequate to resolve transmission problems.

Alerts will be issued by ERCOT when forced outages or other abnormal operating conditions occur which require operations outside first contingency security limits. ERCOT will notify all transmission TDSPs and QSEs and will post the Alert. QSEs should notify appropriate resources and REPs. Identified corrective actions shall be implemented. To minimize the effects on the ERCOT System, all TDSPs will identify and prepare to implement actions, including restoring outaged lines as appropriate and preparation for load shedding. ERCOT may instruct reconfiguration of ERCOT System elements by TDSPs necessary to improve the reliability of ERCOT as a whole. On notification of an Alert, each QSE and TDSP will prepare for an Emergency in case conditions worsen.

4.2.4 Emergency Notice

Reference Protocol, Section 5.6.6, January 5, 2001

ERCOT will issue an Emergency Notice only for the following reasons:

(1) ERCOT cannot maintain minimum reliability standards during the Operating Period using every Resource practicably obtainable from the market, 

(2) ERCOT is in an unreliable condition, as defined below, 

(3) Immediate action must be taken to avoid or relieve an overloaded transmission element, or

(4) ERCOT varies from timing requirements or omits one or more scheduling procedures, as described in Section 4.8, Temporary Deviations from Scheduling Procedures.

The actions ERCOT takes during an Emergency Condition will depend on the nature and severity of the situation. 

ERCOT is considered to be in an unreliable condition whenever ERCOT Transmission Grid status is such that the most severe single-contingency event presents the threat of uncontrolled separation or cascading outages and/or large-scale service disruption to Load (other than Load being served from radial transmission service) and/or overload of a critical transmission element, and no timely solution is obtainable from the market.

If the Emergency Condition is the result of a transmission problem that puts ERCOT in an unreliable condition, then ERCOT will act immediately to return ERCOT to a reliable condition, including instructing Resources to change output and instructing TDSPs to drop Load.

If the Emergency Condition is the result of a short supply situation, then the Emergency Electric Curtailment Plan procedures will be followed.

ERCOT is considered to be in an insecure state whenever ERCOT Transmission Grid status is such that the most severe single-contingency even presents the threat of uncontrolled separation of cascading outages and/or large-scale service disruption to load (other than load being served from a single-feed transmission service) and/or overload of a critical transmission element, and no timely solution is obtainable from the market.

ERCOT will only issue an Emergency Notice when it recognizes that immediate action is required because:

· ERCOT cannot maintain minimum reliability standards during the Operating Period using every Resource practicably obtainable from the market

· ERCOT must avoid or relieve an overloaded transmission element

· ERCOT is in an insecure state

· ERCOT varies from Timing Requirements or omits one or more Scheduling Procedures.

The actions ERCOT takes during a declared emergency will depend on the nature and severity of the situation. If the emergency is the result of a transmission problem that puts ERCOT in an insecure state, then ERCOT will act immediately to return ERCOT to a reliable condition, including instructing resources to change output and instructing TDSPs to drop load. TDSPs and resources are required to implement the instructions and notify ERCOT when actions are complete.

If the emergency is the result of a short supply situation, then the Emergency Curtailment Plan procedures will be followed.

4.3 Operation To Maintain Transmission System Security

Reference: Protocol, Section 6.1.9, January 5, 2001

As provided by ERCOT to QSEs: Agreements for capacity and energy from units which otherwise would not operate and which are necessary to provide voltage support, stability or management of localized transmission constraints under first contingency criteria, as described in the Operating Guides, where Market Solutions do not exist.

ERCOT Operators are responsible for operating the ERCOT Transmission systems within first contingency transfer limits so that there is no overload of any significant transmission element whose loss could jeopardize the reliability of the ERCOT System. Whenever the ERCOT system is not engaged in emergency operation, it will be operated in such a manner that the occurrence of a single contingency will not cause any of the following:

a.
Uncontrolled breakup of the transmission system,

b.
Loading of transmission facilities above defined emergency ratings which can not be eliminated in time to prevent damage or failure following the loss through execution of specific, predefined operating procedures,

c.
Transmission voltage levels outside system design limits which can not be corrected through execution of specific, predefined operating procedures before voltage instability or collapse occurs, or

d.
Customer outages, except for high set interruptible and radially served loads.

“Single contingency” criteria are specified as follows:

A credible single contingency is defined as the forced outage of two generating units in the ERCOT system within a short period of time, or the forced outage of any single transmission element (such as a circuit or transformer).  

The forced outage of a double-circuit transmission line (DCKT) will be considered a credible single contingency for any of the following operating conditions characterized by high DCKT outage probability or consequence: 

High Outage Probability 

· Severe weather conditions are forecasted by ERCOT in the vicinity of the DCKT.

· Weather conditions indicate a high risk of insulator flashover on the DCKT.

· Individual circuits that are part of the DCKT have experienced repeated forced outages within the preceding 48 hours possibly indicating unresolved problems.

· A high risk of DCKT outage exists due to fire in progress near the DCKT right-of-way.

High Outage Consequence

· Another transmission facility, which significantly increases the impact of an outage to the DCKT, is out of service.

· Studies indicate outage of the DCKT would result in cascading outages or voltage collapse.

· Studies indicate outage of the DCKT poses a significant risk of uncontrolled outages because it would result in equipment overloads, which cannot be eliminated through execution of specific, predefined operating procedures in time to prevent equipment damage or failure.

The Control Area Authority can order the following actions when the above criteria is not met if such actions assist the TDSP in meeting their responsibilities:

	EMERGENCY CONDITION
	CONTROL AREA AUTHORITY ACTION

	Significant Transmission Overload
	1. The Control Area Authority can order adjustment to unit generation schedules (unit specific balancing instructions), switching of transmission elements or load interruption to relieve a severely overloaded transmission element.

2. The Control Area Authority can order a transmission element whose loss would not have a significant impact on the reliability of ERCOT transmission system switched out to increase interconnected system transfers.

	Violation of “First Contingency” Criteria
	The Control Area Authority can order changes to unit dispatch or commitment to eliminate a “first contingency” criteria violation.  Normally these changes should be performed via the market control mechanisms of constraint management as described in the ERCOT protocols, but ERCOT operators have the authority to issue valid dispatch instructions independent of these systems.

	Violation of Voltage/Reactive Criteria 
	The Control Area Authority can order changes in unit dispatch if coordinated voltage and reactive power criteria that are considered critical to interconnection reliability are violated for the existing or first contingency conditions.

	Total or Partial System Blackout
	Implement Black Start Procedure


Generating plants or constrained transmission elements that would otherwise be subject to restrictions can operate to full rating if appropriate Special Protection Systems (SPS) or Remedial Action Plans (RAP) are in place.  See OPG00B, Section B.4.2.13 for SPS requirements.  A RAP refers to predetermined operator actions to maintain reliability in a defined adverse operating condition.  Normally, it is desirable that TDSP constructs transmission facilities adequate to eliminate the need for any RAP; however, in some circumstances, such construction may be unachievable in the available time frame.  A RAP may be proposed by any ERCOT market participant, but must be approved by ERCOT prior to implementation.  Any ERCOT RAP must meet the following requirements:

a. Coordinated with all affected parties.

b. Use is limited to the time required to construct replacement transmission facilities.  However, the RAP will remain in effect, if replacement transmission facilities have been determined by the Control Area Authority to be impractical.

c. Complies with all applicable ERCOT and NERC requirements.

d. ERCOT develops and posts a methodology to include the RAP in the TTC calculations, if appropriate.

e. Clearly defines and documents operator actions.

f. Includes the option for the transmission operator to override the procedures if the RAP will not improve system reliability.

g. Operators must be trained in RAP implementation.

TDSP operators are responsible for operating the sub-transmission system within safe operating limits, for maintaining the transmission system, for performing all switching operations after coordinating with ERCOT, and for notifying ERCOT operators of threats to, or overloads of the transmission system under their supervision.

4.4 Block Load Transfers between ERCOT and Non-ERCOT Control Areas

REFERENCE:
Protocols Section 5.7, Block Load Transfers Between ERCOT and Non-ERCOT Control Areas.

4.4.1 Introduction and General Information

Under Alert, EECP conditions, or for local transmission constraints it may be necessary for ERCOT to request the implementation of Block Load Transfer (BLT) schemes which will transfer loads normally located in the ERCOT Control Area to a Non-ERCOT Control Area.  Similarly, when Non-ERCOT Control Areas experience certain transmission contingency or short supply conditions or for economic reasons, ERCOT may be requested to transfer loads normally located in a Non-ERCOT Control Area to the ERCOT Control Area. 

BLTs shall only occur under a specific Dispatch Instruction from ERCOT to the appropriate Transmission Operators (TO).  BLTs to or from ERCOT may be curtailed or terminated in order to maintain the reliability of the supporting system. BLTs that are looped systems may be tied to the other power pool’s electrical system through multiple interconnection points at the same time provided there are no reliability concerns and the interconnection points are netted under a single ESI ID.  Also, restoration of service to outage customers using BLTs will be accomplished, as quickly as possible if the transfers will not jeopardize reliability.

To enhance the communications ERCOT may request that a conference call be implemented at the appropriate time between ERCOT, the TO and the Non-ERCOT Control Area.

Loads transferred to or from ERCOT shall meet the reactive and capacitive support requirements of the supporting system.

4.4.2 BLTs to ERCOT

BLTs of load to the ERCOT Control Area will be treated as Load in the ERCOT settlement system and will have an ESI ID associated with it. The QSE of the LSE assigned to the ESI ID associated with a BLT Point will include that load in its Balanced Schedules. 

The party requiring assistance shall make arrangements with the appropriate QSE for the generation supply and then shall request a time and amount with the TO for the load transfer.  The TO and ERCOT shall determine the maximum amount of load that the ERCOT transmission grid can support and/or approve the requested amount and the TO will communicate this to the requesting party and ERCOT will coordinate with the QSE. The actual switching to and from ERCOT shall take place at an agreed upon time by ERCOT, the TO and the requesting party. 

4.4.3 BLTs from ERCOT

BLTs of load from the ERCOT Control Area will be treated as a Resource in the ERCOT settlement system and will be established as a pseudo generation facility.  The QSE of the Resource associated with a BLT Point will include that Resource in its Resource Plan.  The QSE will not be required to provide the real time data to ERCOT normally provided for Resources.  The Resource Plan shall reflect the availability of the resource, but ERCOT shall confirm its availability with the Non-ERCOT control area prior to issuing any dispatch instructions to the QSE and the TO.  Any energy delivered under such a dispatch instruction shall be treated as an OOME instruction to the QSE.    

ERCOT will notify the TO to make preparations for switching load from ERCOT with a requested amount to transfer. The supporting entity shall determine the maximum amount of load that their transmission grid can support and/or approve the requested amount and communicate this to the TO who will forward amount and time to ERCOT. ERCOT will coordinate with the appropriate QSE. The actual switching from and back to ERCOT shall take place at an agreed upon time by ERCOT, the TO and the supplying power grid. 

4.5 Emergency Electric Curtailment Plan (EECP)

Reference: Protocol, Sections 5.6.6.1 and 5.6.7, January 5, 2001

At times it may be necessary to reduce electrical demand because of a temporary decrease in available electricity supply. To provide orderly, predetermined procedures for curtailing demand during such emergencies, ERCOT will initiate and coordinate the implementation of the Emergency Electric Curtailment Plan following the EECP Steps set forth below in subsection 5.6.7.1, Restoration of Market Operations.

The objective of the EECP is to provide for maximum possible continuity of service while maintaining the integrity of the ERCOT Transmission Grid in order to reduce the chance of cascading outages.

ERCOT’s operating procedures shall meet the following goals while continuing to respect the confidentiality of market sensitive data:

(1) Use of the market to the fullest extent practicable without jeopardizing the reliability of the ERCOT system;

(2) Use of Responsive Reserve Services and other Ancillary Services to the extent permitted by ERCOT System conditions;

(3) Maximum use of ERCOT System capability;

(4) Maintenance of station service for nuclear Generation Resource Facilities;

(5) Securing of startup power for Generation Resources;

(6) Operation of power Generation Resources during loss of communication with ERCOT;

(7) Restoration of service to critical Loads in the manner defined in the Operating Guides; and

(8) Restoration of service to all customers following major system disturbances, giving priority to the larger groups of customers.

ERCOT shall be responsible for coordinating with QSEs and TDSPs to monitor system conditions, initiating the EECP steps set forth in this Section, notifying all QSEs, and coordinating the implementation of the EECP Steps while maintaining transmission security limits.

During the EECP, ERCOT has the authority to obtain energy over the DC Ties when transmission capacity is available across the DC Tie. ERCOT will not supercede any market use of the DC Ties.

Some of the EECP Steps will not be applicable if transmission security violations exist. There may be insufficient time to implement all Steps in sequence, but to the extent practicable, ERCOT will use Ancillary Services which bidders have made available in the market to maintain or restore reliability.

ERCOT may immediately implement Step 4 of the EECP any time the steady-state system frequency is below 59.8 Hz and will immediately implement Step 4 any time the steady-state frequency is below 59.5 Hz.

Percentages for Step 4 Load shedding will be based on previous year’s TDSP peak Loads, as reported to ERCOT, and will be reviewed by ERCOT and modified annually.

EECP STEPS 

Step 1 — Maintain 2300 MW of ERCOT’s reserve service Resources comprised of: (1) undeployed Responsive Reserve Service; and (2) that amount of Non-Spinning Reserve Service which has been deployed but has not ramped to its specified output level. 

  ERCOT will: 

(1) Use those available Ancillary Services that can be deployed to increase Responsive Reserves.

(2) Provide Dispatch Instructions to QSEs to start all Resources that are available in the time frame of the emergency (OOMC). Similarly, ERCOT will provide Dispatch Instructions to QSEs to maximize Resource deployment (OOME) to increase Responsive Reserve levels on other Resources. QSEs intending to provide OOMC and OOME will comply as soon as practicable

(3) Use available DC Tie capacity that is not already being used by the market.

(4) Start RMR Units available in the time frame of the Emergency. RMR Units should be loaded to full capability.

Step 2 — Maintain ERCOT undeployed Responsive Reserve Service on Generation Resources  equal to the largest Generation Resource on-line in ERCOT.  In addition to measures associated with Step 1, ERCOT will:  

(1) Instruct TDSPs to reduce Load by using distribution voltage reduction management tools, if deemed beneficial by the TDSP. 

(2) Deploy all Responsive Reserve, which is supplied from Load acting as a Resource (controlled by high-set under-frequency relays) to remove such Load.

(3) With the approval of the affected Non-ERCOT control area, may instruct TDSPs to implement BLTs, which transfer load from the ERCOT control area to Non-ERCOT control areas. Use of a BLT will be defined in the ERCOT operating Guides.   

Step 3 – Maintain system frequency at 60 Hz

In addition to measures listed above, ERCOT will issue an appeal through the public media for voluntary Load curtailment.

Step 4 — Maintain system frequency at 59.8 Hz or greater

In addition to measures listed above, ERCOT will instruct, in 100 MW blocks, all TDSPs having control over distribution feeder breakers and/or control of breakers serving retail customers to shed Load in order to maintain a steady state system frequency of 59.8 Hz. ERCOT will allocate manual Load shedding for ERCOT-wide emergencies based on the amount of Load that is served by each TDSP.

Restoration of Market Operations

ERCOT shall continue EECP until sufficient bids are received and deployed by ERCOT to eliminate the conditions requiring the EECP.

4.5.1 General

At times it may be necessary to reduce electrical demand because of a temporary shortfall in available electricity supply.  The reduction in supply could be caused by emergency outages of generators, transmission equipment, or other critical facilities; by short-term unavailability of fuel or generation; or by requirements or orders of government agencies.  To provide an orderly, predetermined procedure for curtailing demand during such emergencies, ERCOT has established this Emergency Electric Curtailment Plan.

The objective of the EECP is to provide for maximum possible continuity of service while maintaining the integrity of the ERCOT Transmission Grid in order to reduce the chance of cascading outages.

4.5.2 Operating Procedures

The ERCOT System Operators have the authority to make and carry through decisions that are required to operate the ERCOT System during emergency or adverse conditions. ERCOT will have sufficiently detailed operating procedures for emergency or short supply situations and for restoration of service in the event of a partial or complete system shutdown.  These procedures will be distributed to the personnel responsible for performing specified tasks to handle emergencies, remedy short supply situations, or restore service.  TDSPs will develop procedures to be filed with ERCOT describing implementation of ERCOT requests in emergency and short supply situations, including interrupting load, notifying others and restoration of service.

ERCOT and each TDSP will endeavor to maintain transmission ties intact if at all possible.  This will: (1) permit rendering the maximum assistance to an area experiencing a deficiency in generation, (2) minimize the possibility of cascading loss to other parts of the system, and (3) assist in restoring operation to normal.

ERCOT's operating procedures will meet the following goals while continuing to respect the confidentiality of market sensitive data.  If all goals cannot be respected simultaneously then the priority order listed below shall be respected:

1. Maintain station service for nuclear generating facilities.

2. Securing startup power for power generating plants.

3. Operating generating plants isolated from ERCOT without communication.

4. Restoration of service to critical loads such as:

· Military facilities

· Facilities necessary to restore the electric utility system

· Law enforcement organizations and facilities affecting public health

· Communication facilities

5. Maximum utilization of ERCOT System Capability.

6. Utilization of Responsive Reserve Services and other Ancillary Services to the extent permitted by ERCOT System conditions.

7. Utilization of the market to the fullest extent practicable without jeopardizing the reliability of the ERCOT System.

8. Restoration of service to all customers following major system disturbances, giving priority to the larger group of customers.

4.5.3 Implementation

ERCOT shall be responsible for monitoring system conditions, initiating the EECP steps below, notifying all QSEs, and coordinating the implementation of the EECP Conditions while maintaining transmission security limits.  QSEs will notify all subordinate Resources and REPs of each ERCOT declared EECP step.  

ERCOT has the authority to obtain Emergency Assistance energy over the DC tie(s) for use by ERCOT.  ERCOT is also the coordinating authority for requests for emergency type power into or out of ERCOT.

There may be insufficient time to implement all steps in sequence.  ERCOT can immediately implement Step 4 of the EECP any time the system frequency is below 59.8 Hz and will immediately implement Step 4 any time the frequency is below 59.5 Hz.

Percentages for Step 4 load shedding will be based on the previous year's TDSP peak load, as reported to ERCOT, and will be reviewed by ERCOT and modified annually.

The ERCOT system operator shall declare the EECP steps to be taken by QSEs and TDSPs.  QSEs and TDSPs shall implement actions under that Step (and all above if not previously accomplished) and shall report back to the ERCOT System Operator when the requested step has been completed.

4.5.3.1 General Procedures During EECP Operations

ERCOT Control Area Authority will re-emphasize the following operational practices during EECP operations to minimize non-performance issues that may result from the pressures of the emergency situation.

	OPERATOR
	EECP ACTION

	ERCOT
	Suspends Ancillary Service obligations that it deems to be contrary to reliability needs.

	ERCOT, QSE & TDSP
	Continue to respect confidential market sensitive data.

	QSEs
	Update Resource Plans to limit or remove capacity when unexpected start-up delays occur or when ramp limitations are encountered.

	QSEs
	Report when online or available capacity is at risk due to adverse circumstances.

	QSEs and TDSPs and all other Entities
	Must not suspend efforts toward expeditious compliance with the applicable EECP Steps declared by the ERCOT nor initiate any reversals of required actions without ERCOT authorization.

	ERCOT
	Define procedures for determining the proper redistribution of reserves during EECP operations.


4.5.3.2 EECP Steps

Step 1 – Maintain ERCOT Undeployed Responsive Reserve Service Resources To 2300 Mw

	OPERATOR
	ACTION

	ERCOT
	· Start RMR units available in the time frame of the emergency. RMR units should be loaded to full capability.

· Utilize available resources providing Replacement and Non-Spin Reserve Services that can be deployed to increase Responsive Reserves.

· Utilize available DC tie capability that is not already being used by the market.

· Notify the Southwest Power Pool Security Coordinator.

· OOM uncommitted units available within the expected timeframe of the emergency.

	QSE
	· Notify ERCOT of any resources uncommitted but available in the timeframe of the emergency.


Step 2 – Maintain ERCOT Undeployed Responsive Reserve Equal To Largest Unit In Operation Or Greater

	OPERATOR
	ACTION

	
	In addition to measures associated with STEP 1

	ERCOT
	· Instruct TDSPs to reduce customer loads by using distribution voltage reduction measures, if deemed beneficial by the TDSP.

· Instruct QSEs to deploy winning bidders of Responsive Reserve, which is supplied by interruptible load, to remove such load.

	ERCOT (Actions to be performed only during the Pilot Program – June 1, 2001 to December 31, 2001)
	· Instruct QSEs with available tariffed interruptible load not controlled by high-set underfrequency relays, to remove such load in amounts as determined by ERCOT.

· If more interruptible load is required, instruct QSEs with available tariffed interruptible load controlled by high-set underfrequency relays to remove such load in amounts as determined by ERCOT.




Step 3 Maintain System Frequency At 60 Hz

	OPERATOR
	ACTION

	
	In addition to measures under STEPS 1 & 2

	ERCOT
	· Issue an appeal through public media for voluntary load reduction.

· Confirm that all generators are at maximum generation and other resources are being maximized.


Step 4 Maintain System Frequency At 59.8 Hz Or Greater

	OPERATOR
	ACTION

	ERCOT
	Direct all TDSPs and their agents to shed firm load, in 100 MW blocks, distributed as agreed and documented in the ERCOT Operating procedures in order to maintain a steady state system frequency of 59.8 Hz.

	TDSPs
	Keep in mind the need to protect the safety and health of the community and the essential human needs of the citizens.


Obligation for load shed is by DSP.  Load shedding obligations need to be represented by entity with 7x24 operations and hotline communications with ERCOT and control over breakers.  [Use registered TDSPs /agents as list of entities.]

	LOAD SHED TABLE

	TDSP
	Total TDSP Load

(Mw)

	AEN
	3.764

	CPS
	6.984

	CSWS
	11.137

	HLP
	26.006

	LCRA
	4.371

	PUB
	0.368

	STEC/MEC
	0.605

	TMPP
	4.425

	TNMP
	1.255

	TXU
	41.086


4.5.3.3 EECP Termination

ERCOT shall continue EECP until sufficient bids are received by ERCOT to eliminate the shortfall and restore adequate reserves.

	OPERATOR
	ACTION

	ERCOT
	Restore full reserve requirements (normally 2300 MW)

Terminate the steps in reverse order, where practical and direct TDSPs as follows:

	QSEs AND TDSPs
	h. Implement actions to terminate previous actions as EECP steps are released in accordance with these guides.

i. Report back to the ERCOT System Operator when each step is accomplished.

j. Loads will be restored when specifically authorized by the ERCOT.


ERCOT shall maintain a stable ERCOT System frequency when restoring load.

4.6 Black Start

During the Pilot Program (June 1, 2001 to December 31, 2001), the ERCOT approved Black Start Plans of the former ERCOT Control Areas will remain in effect.  These Plans shall be coordinated by the TDSPs affiliated with the former ERCOT Control Areas.  Each of these TDSPs should communicate all pertinent information to ERCOT as soon as possible.  ERCOT will coordinate the interconnection of these TDSPs, utilizing other market participants as required.

Reference: Protocols, Section 22, Black Start Agreement, January 5, 2001

If the ERCOT Transmission Grid at the Black Start Resource becomes deenergized and if Participant cannot communicate with either ERCOT or the TDSP serving the Black Start Resource, then Participant shall follow the procedures specified for the Black Start Resource under ERCOT’s Black Start Plan in the Operating Guides, but Participant shall not commence delivering electric energy into the ERCOT System without specific instructions to do so from either ERCOT or the TDSP serving the Black Start Resource.  

“Available” means, with respect to a given hour, that Participant has declared, in its Availability Plan, that the Black Start Resource is able to black start without a connection to the ERCOT Transmission Grid, provided that the Black Start Resource is not “Available” if it has failed a Black Start Test, as defined in the Operating Guides, or has failed to black start when required to black start under this Agreement, and it has not since passed a subsequent Black Start Test.

This section provides 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 ERCOT, QSEs, and TDSPs and insure restoration of service to the ERCOT System at the earliest possible time.  Those QSEs representing certified Black Start Units will provide ERCOT with the individual plant start-up procedures for coordination of their activities with those of the appropriate TDSP.

Pre-established plans and procedures cannot foresee all the possible combinations of system problems that may occur after a major failure.  It is then the responsibility of ERCOT to restore the system to normal, applying the principles, strategies, and priorities outlined in this section and in their respective Black Start Plans.  

4.6.1 Principles

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

ERCOT 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 QSE with contracted Black Start Unit(s) 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 QSE, TDSP, and PGC 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 ERCOT an accurate assessment of the system condition and status by each QSE, TDSP, and PGC throughout the restoration. Adequate and reliable communications must be available within the ERCOT System. During Black Start Recovery, communication restrictions are lifted to enable free sharing of information that pertains to reliability including sharing of status information and recovery activities.

4.6.2 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 TDSP shall immediately initiate its portion of the Black Start procedure and attempt to establish contact with ERCOT.  If communications with ERCOT are unavailable the TDSP shall immediately attempt to establish communications directly with contracted Black Start units interconnected to it.

Each QSE with representing Black Start Units should initiate communications with its black start units and immediately notify ERCOT and the appropriate TDSP of their condition and status.

Available Black start units should immediately start their isolation and startup procedures and attempt to establish communications with the local TDSP.

As generating and transmission capabilities become available, systematic restoration of ERCOT load with respect to priorities should begin in accordance with the local TDSP black start plans, 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.  ERCOT will coordinate the return to full Automatic Generation Control in the interconnection.

4.6.3 Priorities

Priorities for an ERCOT system restart are listed below:

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

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

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

d. Bring units with contracted 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 that 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.

4.6.4 Responsibilities

	OPERATOR
	ACTION

	ERCOT
	3. Shall maintain a Black Start Plan in accordance with NERC Policies.

4. Train QSE, TDSP, PGC, and market participant personnel in the implementation and use of the Black Start Plan.

5. In the event of an ERCOT system collapse, ERCOT will:

· Maintain continuous surveillance of the status of the ERCOT system

· Act as a central information collection and dissemination point for the region 

· Coordinate reconnection of transmission

· Direct assistance for QSEs, TDSPs, PGCs, and Market Participants.

· Direct the distribution of reserve.

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

	TDSP
	6. Shall maintain a local black start plan which coordinates with the ERCOT black start plan

7. In event of an ERCOT or wide are blackout:

· Shall communicate with local black start units and coordinate switching to next start units and local load

· Shall implement its local black start plan

· Shall act as the regional ERCOT representative in coordinating interconnection of units

· Shall follow the direction of ERCOT for reconnection of islands.

	QSEs, PGCs, and Market Participants
	8. Shall use the ERCOT and local TDSP Black Start Plan 

9. Verify that associated personnel are proficient in its implementation and use. 

10. In the event of an ERCOT system collapse, the QSEs, PGCs, and market participants will: 

· Take immediate steps to initiate the local black start plan.

· Supply ERCOT and/or the local TDSP with information on the status of generation, transmission, and communication facilities.   

· Follow the direction of the local TDSP or ERCOT in picking up local load and starting next units.

· Provide available assistance as directed by ERCOT or the local TDSP.


4.6.5 ERCOT Black Start Plan

ERCOT will maintain a Black Start Plan that is consistent with this Guide.  All plans and procedures shall be readily available to the System Operators and copies of all plans shall be provided to the QSEs, TDSPs, PGCs, and market participants.

TDSPs shall maintain a local Black Start Plan that is coordinated with the ERCOT black start plan, but provides additional local detail.

System Operators should review these documents on a regular basis.  It is suggested that the ERCOT Black Start Plan include the following elements:

9. Strategies and philosophies for ERCOT restart.

10. Identification of the relationships and responsibilities of the QSEs, TDSPs, and market participant's personnel necessary to the restoration.

11. Identification of Black Start resources including:

· Unit resources.

· Transmission resources.

· Communication resources.

· Fuel resources.

12. Mutual assistance arrangements.

13. Contingency plans for failed resources.

14. Identification of critical load requirements

15. Identification of special equipment requirements

16. Provisions for training of personnel.

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

18. General instructions and guidelines for System Operators, PGCs, QSEs, and TDSPs operators and communications personnel. 

When incorporated into the general instructions and guidelines for the System 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 ERCOT System during restoration.  It is essential that all appropriate personnel be familiar with these plans and procedures so that the ERCOT System can be restored to normal as quickly as possible.

ERCOT will review the plans and procedures for consistency and conformance with this guide and insure that they are updated at least annually.  ERCOT will make annual reports during the first quarter to the Reliability and Security Subcommittee of plan review and any testing activities of black start resources.  Attachment A3 addresses general considerations for conducting black start tests.  ERCOT 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)

Attachment A provides a detailed and specific Black Start information Guide.  Interested parties should use this information for technical reference material, development of black start plans, and training of personnel.
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Attachment A:
Detailed Black Start Information

A.1
General Considerations

Determining System Status

If a plant loses voltage on all busses and incoming transmission lines, then plant operators should assume there is a system wide blackout.  Communication with ERCOT System Operators should be established as soon as possible.  System Operators should begin evaluation of system conditions immediately.  Once it has been established that a system blackout condition exists, System Operators should alert necessary personnel and management to implement the black start plan.

System Operators should determine communications capability between QSEs, TDSPs, and PGCs.  Efforts should be directed to re-establishing critical communications paths.

Priority should be given to determining the status of nuclear power plant facilities and switchyards in order to re-establish offsite power supply.

System status conditions to be surveyed include but are not limited to:

· Areas of the system that is de-energized.

· Areas of the system that are functioning.

· Amount of generating reserve available in functioning areas.

· Power plant availability and time required to restart.

· Status of transmission breakers and sectionalizing equipment along critical transmission corridors and at power plants.

· Status of transmission breakers and sectionalizing equipment at tie points to other areas.

· Status of fuel supplies from external suppliers.

· Under-frequency relay operation.

· Relay flags associated with circuits tripped by protective relays.

QSEs, TDSPs, and PGCs should contact and report system status to the ERCOT System Operator as soon as possible.  The System Operator should assemble the status information received and implement the ERCOT Black Start Guide as appropriate.  The System Operator should periodically communicate ERCOT status information by the hotline.

Verifying Communications

Reliable communications between the ERCOT System Operator, QSEs, TDSPs, and PGCs will be the key to a safe and timely restoration following a collapse within the ERCOT system.  As part of the initial assessment after a partial or complete system blackout, communication facilities should be tested and verified.

The System Operators should:

· Contact relevant QSEs, TDSPs, and PGCs to verify communications and disseminate information.

· Verify the integrity of the ERCOT Hotline.

The QSEs and TDSPs should:

· Verify communications within their area with special emphasis given to power plants.

· Verify communications with adjacent TDSPs.

· Contact the System Operator to report on status.

Should problems be encountered with any of the primary communication facilities, alternate facilities should be established and this information conveyed to appropriate personnel.

Communications will be vital to an orderly recovery.  To keep communication facilities available, operating personnel should ensure that conversations are concise and effective.

Preparing for System Restoration

Orderly restoration will usually require sectionalizing the de-energized parts of the system into smaller, manageable blocks before they are energized.

The sectionalizing process should usually address the following objectives:

· Priority should be given to restoring offsite power to nuclear power plants.

· Make blocks of load to be energized as small as possible to minimize the problems of cold load pickup.

· TDSPs should verify that their switching orders as well as any standing emergency switching orders have been completed.

The ERCOT System Operator should review the status information received from the QSEs, TDSPs, and PGCs and establish priorities for mutual assistance.

Restoring Generation

Priority should be given to safe shutdown of the power plant and to restoring offsite power to nuclear power plants.

Large steam plants will need an outlet for the minimum generation requirement soon after coming on line.

Priority should be given to preparing units that can come on line most rapidly.

Plants with contracted black start capability should have standing orders to begin the process of bringing their units back up when the switchyard and all incoming transmission lines are de-energized.  The plant should not synchronize or pickup load without communicating with the ERCOT System Operator and the TDSP unless there are other procedures in effect.

Plants without black start capability should have standing orders to begin preparing the plant for energization from an external line when the switchyard is de-energized.  When the bus is energized, it may be necessary to notify the System Operator before starting large motors. Start the unit as quickly, but safely as possible.  When the unit is ready to be put on-line, notify the System Operator and wait for his instructions before synchronizing.

Frequency and voltage control will be critical and erratic when the units are placed back on line. Plant operators should be prepared to control to the direction of the System Operator. Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.

Some combustion and steam turbines may have relatively high set under-frequency relays that could cause unit trips in the initial stages of recovery. Plant operators should be aware of any under-frequency trip set points and operate accordingly.  It is preferable to use the units with lowest under-speed trip for initial restoration.

Automatic voltage regulators should be placed in service as soon as practical after bringing units on line and should remain in service to improve machine stability.

As soon as possible, after bringing a unit on line, automatic governor controls should be placed in the "automatic" position to insure instantaneous governor response to changes in load.

Restoring Power Lines

Ties between nearby power plants should be established as soon as possible. Priority should be given to restoring at least one circuit to nuclear power plants to provide offsite power for safe shutdown.

A line should be energized from the strongest electrical source.  Switching devices on all substation or transmission capacitor banks along the line should be open unless needed for voltage control.

Energizing transmission auto-transformers (345/138, 138/69) and shunt reactors at plants will allow plant operators to increase field current on the generators to increase stability.  Also, this reactive current will help keep transmission voltages from becoming excessive.

Caution should be exercised in the use of 345 kV transmission.  Because of high values of line charging, energizing one of these circuits with little or no load can produce excessive voltage and can damage substation equipment.

TDSPs should exercise care when energizing transmission lines, such that they do not close a breaker into a fault.  TDSPs should be aware of any transmission lines that tripped while the system was going down and have field personnel check the relay flags before energizing the line.

Ferroresonance may occur on energizing a line or while picking up a transformer from an unloaded line.  TDSPs should be on guard for unusually high-sustained voltages during such switching.  345 kV lines may be highly susceptible to this phenomenon and their use should be minimized in the early stages of restoration.

Impedance relays that do not have out of step blocking may trip lines due to power swings during restoration (a good indication that the line tripped due to excessive power swings rather than a fault is the existence of impedance relay flags and no ground flags).

Re-Energizing Load

In general, 69 kV and 138 kV lines along with radial 345 kV lines to autotransformers may be used to energize load.  When energizing a 345 kV circuit and autotransformer combination, both the line and transformer should be energized at the same time to avoid the problem of excessive voltage.  The more lightly loaded a unit is, the less load increment it can safely pick up.

Cold load pickup can involve inrush currents of 10 or more times the normal load current depending on the nature of the load being picked up.  This will generally decay to about two times normal load current in two to four seconds and remain at a level of 150 to 200% of pre-shutdown levels for as long as thirty minutes.

Priority should be given to restoring offsite power to nuclear power plants.  As critical and priority loads are restored, consideration should be given to restoration of loads controlled by under-frequency relays.

When energizing load, the System Operator must be in close contact with the plant operators, in order that excessive load is not picked up on a unit in one operation.  Generally, pick up no more than 5% of the total generating capability in an island in a single step.  If load is picked up in blocks that are too large, then the current inrush may operate over current relays that trip the loads off the system again.  There should be sufficient time between switching operations to allow the units to recover from the sudden increase in load.

Exercise caution when loading a single unit to more than 50% of its control range until additional units have been brought back on-line in that island. Generally, no unit should be loaded to more than 80% of its normal rating until system conditions return to normal.

Since each plant may be operating independently, plant operators will have to monitor and adjust their unit's voltage and frequency.  Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.  Voltage should be kept as close as possible to normal schedules.  As more units are brought up and more load is added, the voltage and frequency will tend to stabilize.

Residential and commercial load will most likely be easier to pick up and maintain than industrial loads.  This is due to the large fluctuation possible with industrial loads.

Exercise caution when re-energizing capacitor banks after load has been picked up.  The change in system voltage that occurs will be much larger than normal because of the reduced system fault duty.

Synchronizing Between TDSPs

As the System Operators pick up loads, they will reach a point at which they will need to energize a line that crosses into another island.  At this point, System Operators must prepare to synchronize the islands together and close the tie line.  Interconnection should only be attempted at a power plant, or if necessary, at a breaker station with synchroscope.

The priorities for establishing interconnections to assist neighboring TDSPs will be determined by the System Operator.

TDSPs should have field personnel in area islands to check breakers at each end of the line to insure they are open regardless of supervisory indication.  The area with the largest amount of generation on-line should energize the line first.

Where available, field personnel should synchronize and close the tie breakers at the point of interconnection.  If there is a sufficient frequency difference that the islands cannot be synchronized, the island with the least generation on-line should adjust its frequency to achieve synchronization.

When synchronizing, both phase angles across the breaker, and the voltage on each side of the breaker should be measured.  If possible, the phase rotation should be stopped and the phase angle reduced to 10 degrees or less before closing the breakers.

In general, tie lines should not be loaded to more than 50% of thermal rating until multiple tie paths have been established.  Additional ties should be closed as soon as possible to reduce the possibility of "twisting out".

A.2
ERCOT System Coordination

The ERCOT System Operators will direct the QSEs, TDSPs, and PGCs in a coordinated restoration by monitoring the implementation of the plan, by providing system status information to the appropriate personnel, and by directing assistance and reconnection.  The System Operator must obtain accurate and timely information for use in directing assistance, reconnection, reserve distribution, and automatic generation control.

System Operators should immediately assess system conditions and communication facilities.  System Operators are responsible for informing QSEs, TDSPs, PGCs, and market participants of the extent of the blackout.

System Operators should expect notification of system status from QSEs, TDSPs, and PGCs. It is imperative that this information be recorded and shared with all market participants. ERCOT will provide system status updates electronically by posting on the messaging system. 

System status conditions, which should be surveyed, include but are not limited to:

· Communication Facilities

· Transmission System

· Generating System

· Fuel Supplies

· Any significant conditions which might affect restoration

As each black start unit begins to implement its plan for restoration, the System Operator will monitor the changes in generating conditions, restoration of transmission lines, and any load that is re-energized.  A general summary of the Black Start Plan is included in this appendix.

System Operators should be sure that each area is successfully implementing its black start plan.  The System Operator will direct mutual assistance by utilizing the black start map and contacting the entities most able to provide the assistance.

A.3
Considerations For Black Start Testing

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

ERCOT 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 ERCOT.

The owner or operator of each system black start generating unit shall demonstrate at least every three years through the testing procedures outlined in Protocol 6.10.3.6, that the unit can perform its intended functions as required in the system restoration plan.  ERCOT may also order random simulation or testing of black start capabilities as described in Protocol 6.5.8. Documentation of the analysis shall be provided to NERC on request.  (NERC Planning Standard IV.A.  S1  M3)

The results of the testing of the startup and operation of each system black start generating unit shall be documented and provided to 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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