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	Comments


Texas Regional Entity (TRE) offers minor modifications within the text of the original OGRR203 as shown below as clarifications. 
TRE comments also suggest a possible change in the schedule for vegetation outage reporting in Section 3.1.5.3.1, NERC Requirements for Reporting Vegetation-Related Line Outages, from monthly to quarterly.  The NERC standard (FAC-003) that resulted in the addition of this reporting to the Operating Guides has been modified to a quarterly requirement.  The Region is free to continue with more stringent requirements, but NERC’s standard no longer requires monthly reports.  

TRE observes that not all instances where the term Control Area Authority was used were modified to Balancing Authority in the original OGRR203, this is left for further discussion as it may have been the intent of the original revision to use both terms.  Certain other terms used in the North American Electric Reliability Council (NERC) functional model could additionally be used, namely NERC Transmission Operator, but again this is left for further discussion. 
	Revised Proposed Operating Guide Language


1.1
Document Purpose

These Electric Reliability Council of Texas (ERCOT) Operating Guides supplement the Protocols and describe the working relationship between the ERCOT Control Area Authority and entities within the ERCOT System that interact with the ERCOT Control Area Authority on a minute-to-minute basis to ensure the reliability and security of the ERCOT System, as shown in the following diagram:
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Specific practices described in these Guides for the ERCOT System are consistent with the North American Electric Reliability Corporation (NERC) Reliability Standards and the ERCOT Protocols and consist of the following Guides:

Section 1 -  Introduction 

Section 2 - System Operations

Section 3 - Operational Interfaces 

Section 4 - Emergency Operation

Section 5 - Planning

Section 6 - Reports and Forms

Section 7 -  Disturbance Monitoring and System Protection

Section 8 – Operational Metering and Communication

Reference:  Protocol Section 5.2.2, Operating Standards

ERCOT and TDSPs shall operate the ERCOT System in compliance with Good Utility Practice and NERC and ERCOT standards, policies, guidelines and operating procedures.  These Protocols shall control to the extent of any inconsistency between the Protocols and any of the following documents:

(1)

Any reliability guides applicable to ERCOT, including the Operating Guides;

(2)

The NERC Operating Manual and ERCOT procedures manual, supplied by NERC and ERCOT, respectively, as references for dispatchers to use during normal and emergency operations of the ERCOT Transmission Grid;

(3)

Specific operating procedures, submitted to ERCOT by individual transmission Facility owners or operators to address operating problems on their respective grids that could affect operation of the interconnected ERCOT Transmission Grid; and 

(4)

Guidelines established by the ERCOT Board, which may be more stringent than those established by NERC for the secure operation of the ERCOT System.

1.2
Document Relationship

The relationship of these Operating Guides to other documents is defined in the following diagram:
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It is the responsibility of the ERCOT Control Area Authority to develop internal Operating Procedures.  QSEs and TDSPs are required to develop their own internal Operating Procedures with respect to the ERCOT System entities, using their services and the Control Area Authority.  However, in doing so, QSE and TDSP Operating Procedures shall incorporate the relevant requirements of these Operating Guides.

These Operating Guides are derived from the ERCOT Protocols and the NERC Reliability Standards.  As the ERCOT system is within the State of Texas, the Public Utilities Commission of Texas (PUCT) defines additional requirements for the ERCOT Control Area Authority and connected entities.

PUCT requirements and directives and the ERCOT Protocols supercede these Guides.  NERC Reliability Standards, with the exception of the specific modifications defined in these Guides and approved as waivers or Regional/Interconnection differences by NERC, will also be followed.

1.3.1
Introduction

(1)
A request to make additions, edits, deletions, revisions, or clarifications to these Operating Guides, including any attachments and exhibits to these Operating Guides, is called an “Operating Guide Revision Request” (OGRR).  Except as specifically provided in other Sections of these Operating Guides, this Section shall be followed for all OGRRs.  ERCOT Members, Market Participants, PUCT Staff, ERCOT Staff, and any other entities are required to utilize the process described herein prior to requesting, through the PUCT or other Governmental Authority, that ERCOT make a change to these Operating Guides, except for good cause shown to the PUCT or other Governmental Authority.

(2)
All decisions of the Operations Working Group (OWG), as defined below, Reliability and Operations Subcommittee (ROS), the ERCOT Technical Advisory Committee (TAC) and the Board of Directors with respect to any OGRR shall be posted to the MIS within three Business Days of the date of the decision.  All such postings shall be maintained on the MIS for at least 180 days from the date of posting.

(3)
The “next regularly scheduled meeting” of the OWG, ROS, TAC, or Board of Directors shall mean the next scheduled meeting for which required notice can be timely given regarding the item(s) to be addressed, as specified in the appropriate Board or committee procedures.

(4)
Throughout the Operating Guides references are made to the ERCOT Protocols.  ERCOT Protocols supersede the Operating Guides and any OGRR must be compliant with the Protocols.  The ERCOT Protocols are subject to the revision process outlined in Protocol Section 21, Process for Protocol Revision.

(5)
ERCOT Staff may make corrections at any time during the processing of a particular OGRR.  Under certain circumstances, however, the Operating Guides can also be revised by ERCOT Staff rather than using the OGRR process outlined in this section.

(a)
This type of revision is referred to as an "Administrative OGRR" or “Administrative Changes” and shall consist of corrections, such as typos (excluding grammatical changes), internal references (including table of contents), improper use of acronyms, and references to ERCOT Protocols, PUCT Substantive Rules, the Public Utility Regulatory Act (PURA), North American Electric Reliability Corporation (NERC) requirements, Federal Energy Regulatory Commission (FERC) rules, etc.  Updates to the ERCOT Load Shed Table in Section 4.5.3.2, EECP Steps, shall be processed as an Administrative OGRR.

(b)
ERCOT shall post such Administrative OGRRs to the MIS and distribute the OGRR to the OWG at least 5 business days before implementation.  If no interested party submits comments to the Administrative OGRR, ERCOT staff shall implement it according to Section 1.3.6, Revision Implementation.  If any interested party submits comments to the Administrative OGRR, then it shall be processed in accordance with the OGRR process outlined in this section.

1.4
Market Overview

The Electric Reliability Council of Texas (ERCOT) is a not-for-profit, regulated Control Area Authority (CAA) and member of the North American Electric Reliability Corporation (NERC).  The Public Utility Commission of Texas (PUCT) is the principal regulatory authority of ERCOT.  The Federal Energy Regulatory Commission (FERC) has regulatory authority over the DC Tie Line and future interconnections between ERCOT and out of state entities.
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The primary responsibility of the ERCOT Control Area Authority is to ensure secure and reliable power grid operation within the ERCOT System in accordance with NERC Reliability Standards, where applicable and to facilitate the efficient use of the electric transmission system by the market participants.  

The ERCOT System market is based on bilateral transactions between buyers and sellers. ERCOT will ensure that the power grid can accommodate market participant schedules.  In addition, ERCOT Control Area Authority will monitor the power grid in real time and provide ancillary services to resolve capacity shortfalls, transmission congestion and maintain reliability.

The ERCOT Control Area Authority only interacts directly with Qualified Scheduling Entities and Transmission and/or Distribution Service Providers to operate the ERCOT System in a reliable and secure manner.  

The relationship between the entities is defined in Section 1.7 of these Guides.

1.5
Conformance to NERC Reliability Standards

The Electric Reliability Council of Texas (ERCOT) Operating Guides are for the purpose of outlining specific practices for the ERCOT System.  These practices are consistent with the North American Electric Reliability Corporation (NERC) Reliability Standards.  For application in ERCOT, some NERC Reliability Standards must be adapted to fit the unique characteristics of the ERCOT System.  Specific necessary adaptations are listed below:

	NERC 
	ERCOT Adaptation

	Time and Frequency Control
	Sustained frequency deviations from 60 Hz result in time error.  ERCOT has a waiver which exempts it from CPS2 performance measurement requirements.

	Time Error Monitoring
	ERCOT will monitor accumulated time error and initiate time corrections.  The instantaneous time error is available to all ERCOT QSEs in the ERCOT website.  When time error is equal to or greater than ±3 seconds, ERCOT may initiate a time correction.  The correction will be ended when the error is less than ±0.5 seconds.  The time correction may be postponed if it is determined that load patterns in the immediate future will result in the desired time correction; however, at no time should the accumulated time error be allowed to exceed five (5) seconds.

	Time Error Correction
	When a time correction is necessary, ERCOT will adjust scheduled frequency in the following manner. ERCOT will arrange for more or less resources. Information to be passed along will include the correction frequency (59.98 Hz for fast and 60.02 Hz for slow) and the start time. A time correction may be terminated after five (5) hours, after any hour without a one-half (0.5) second error reduction.  The Control Area Authority will provide adequate notice of ending the time correction.

	Inadvertent Interchange Management
	The only Inadvertent Energy will be between ERCOT and SPP and/or CFE.  Accounting / payback will be handled according to ERCOT Protocols and these Operating Guides.  NERC requirements do not apply to DC Ties.  
The hourly difference between a Control Area’s actual net interchange and a Control Area’s scheduled net interchange is classified as inadvertent energy.

All inadvertent energy is placed in an Inadvertent Payback Account to be paid back in kind.

	Control Surveys
	Not all of the surveys defined by NERC apply to a system the size of ERCOT and /or a single Control Area interconnection such as ERCOT.



	Load Shedding and System Restoration
	Automatic firm Load shedding will be initiated as follows:

Frequency 

% Load Relief

  59.3 Hz


 5%

  58.9 Hz


10%

  58.5 Hz


10%

Load shedding will be widely dispersed in each TDSP, with no preference to LSEs, and will be accomplished by using high-speed under-frequency relays.  The frequency measuring relays shall have a time delay of no more than 30 cycles (or 0.5 seconds for relays that do not count cycles). If the frequency and time values are reached, an irretrievable trip is initiated. Total time from the time when frequency first reaches one of the values specified above to the time load is interrupted should be no more than 40 cycles, including all relay and breaker operating times.   Under-frequency relays may be installed on Transmission Facilities under the direction of ERCOT, provided the relays are set at 58.0 cycles or below, are not directional, and have at least 2.0 seconds time delay.  Load restoration will be under the direction of the ERCOT Control Area Authority.  A TDSP may by mutual agreement, with the approval of the TAC, arrange to have all or part of its automatic Load shedding obligation carried by another TDSP.  ERCOT will be notified and provided with the details of any such arrangement prior to implementation.

	Information Exchange – Disturbance Reporting
	ERCOT will record the following data from the ERCOT System for frequency deviations of .175 Hz or greater and will use this information to generate the ERCOT initial Disturbance Report:

· ERCOT and individual QSE control biases.

· Net MW Capability (including any capability lost) at the time of the disturbance.

· Net System Load (MW) for the hour ending closest to the time of the disturbance.

· Scheduled Net Interchange (MW) at the time of the disturbance.

· Amount of interruptible load (MW) tripped.

Reference:  Protocol Section 6.10.5.4, Responsive Reserve Services Deployment Performance Monitoring Criteria (In Part)

…For all frequency deviations exceeding 0.175 Hz, ERCOT shall measure and record each two (2) second scan rate values of real power output for each QSE Resource providing Responsive Reserve Service.  ERCOT shall measure and record the MW data beginning one (1) minute prior to the start of the frequency excursion event or Manual / Dispatch Instruction until ten (10) minutes after the start of the frequency excursion event or Manual / Dispatch Instruction…



	Reliability Criteria
	ERCOT operating reserve requirements are more restrictive than the minimum Contingency Reserve concepts in the NERC Reliability Standards.

The ERCOT Responsive Reserve Obligation is 2300 MW.


1.6
Operating Definitions

A complete list of definitions is contained within the Protocol, Section 2, Definitions and Acronyms.  The following definitions apply specifically to reliability and security operation.

It is essential to the reliability of the ERCOT system that all appropriate personnel use and understand the same terms in their daily operations.  The definitions in this section are intended to enable the ERCOT Control Area Authority, Qualified Scheduling Entities and Transmission and Distribution Service Provider operators to effectively communicate on an ongoing basis.

	Capacitor
	Produces reactive power (VAR source) for voltage control and causes the system power factor to move towards a leading condition.


	Designated Agent
	Any entity that is authorized to perform actions or functions on behalf of another entity.


	Generator Reactive Power Sign/Direction Terminology 
	(1)
Lagging power factor operating condition is when VAR flow is out of the generating unit (overexcited generator) and into the transmission system and is considered to be positive (+) flow, i.e., in the same direction as MW power flow.  The generator is producing MVARs

(2)
Leading power factor operating condition is when VAR flow is into the generating unit (underexcited generator) and out of the transmission system and is considered to be negative (-) flow, i.e., in the opposite direction as MW power flow.  The generator is absorbing MVARs.




	Inadvertent Energy
	The difference between a Control Area’s actual net interchange and a Control Area’s scheduled net interchange.


	Interchange
	a.
Net Interchange 

The algebraic sum of the power flows of the ERCOT Control Area’s interconnections with other Control Areas.  Sign convention is that net interchange out of an area is positive while net interchange into an area is negative.

b.
Scheduled Net Interchange 

The mutually prearranged intended net power flow on the ERCOT Control Area’s interconnections with other Control Areas. 



	Physical Responsive Capability (PRC)


	A representation of the total amount of system wide online capability that has a high probability of being able to quickly respond to system disturbances.  The PRC shall be calculated by (i) determining each Resource meeting the requirements of Section 2.5.2.3, Types of Responsive Reserve of these Guides,  (ii) determining for each Resource the lesser quantity of the latest Net Dependable Capability, the Resource Plan HOL, or the telemetered real time capability, (iii) multiplying the lesser quantity of each Resource by the RDF, (iv) using that result to determine the amount of Responsive Reserve capability then available on each Resource, and (v)  the sum, for all Resources, of the Responsive Reserve capability as determined for each Resource.  The PRC shall be used by ERCOT to determine the appropriate Emergency Notification and EECP Steps.


	Remedial Action Plan (RAP)
	Predetermined operator actions to maintain ERCOT Transmission Grid reliability during a defined adverse operating condition.


	Reserve Discount Factor (RDF)


	A representation of the average amount of system wide capability that, for whatever reason, is historically undeliverable during periods of high system demand.  The RDF will be verified by ERCOT and then approved by the ROS. 



	NERC Requirement


	A component of the NERC Reliability Standards format in which applicability and technical requirements are stated.

	Special Protection System (SPS)
	A protective relay system specially designed to detect abnormal system conditions and take pre-planned corrective action (other than the isolation of faulted elements) to provide acceptable system performance.


	Telemetry
	Equipment for measuring a quantity (e.g., amps, volts, MW, MVAR, MVA) and transmitting the result to a remote location for indication or recording.


	Time Error
	An accumulated time difference between ERCOT system time and the time standard.  Time error is caused by a deviation in ERCOT average frequency from 60.0 Hz.


	Transmission Service Provider (TSP)
	An Entity that owns or operates for compensation in this state, equipment or Facilities rated at 60kV or higher used to transmit electricity, and whose rates for Transmission Service are set by the PUCT.


	Transmission Line Terminal Sign/Direction Terminology
	(1)
MW or VAR flow out of the bus and into the line is considered to be positive (+) flow.

(2)
MW or VAR flow into the bus and out of the line is considered to be negative (-) flow.


1.7
Entity Definitions and Roles

1.7.1
ERCOT Control Area Authority
The ERCOT Control Area Authority is the regional Reliability Coordinator for the ERCOT System and is responsible for all regional Reliability Coordination as defined in the NERC Reliability Standards and applicable ERCOT Protocols or Operating Guides.

The ERCOT Control Area Authority will deploy all Ancillary Services and dispatch transmission in accordance with the ERCOT Protocols, to ensure operational security and to remedy all Commercially Significant Constraints (CSC) and Operational Constraints.

The ERCOT Control Area Authority shall operate the ERCOT Transmission Grid in compliance with Good Utility Practice, NERC, and ERCOT standards, policies, guidelines and operating procedures, including, but not limited to:

These ERCOT Operating Guides;

NERC Reliability Standards as requirements during normal and emergency operations of the ERCOT System Transmission Grid; and,

Individual transmission owners Operating Procedures submitted to ERCOT Control Area Authority to identify specific operating problems that could affect operation of the interconnected ERCOT System Transmission Grid.

1.8.5
ERCOT Severe Weather Drill 

ERCOT shall conduct a Severe Weather Drill one time a year.  This drill will be used to test the scheduling and communication functions of the primary and/or back up centers and train operators in emergency procedures.  All Qualified Scheduling Entities that provide Ancillary Services and Transmission Operators are required to participate in the drill.  ERCOT will appoint an ERCOT Drill Coordinator who, with assistance from the Operations Working Group, will develop and coordinate the annual Severe Weather Drill.  The Operations Working Group will review and critique the results of completed Severe Weather Drills to ensure effectiveness and recommend changes as necessary.  The Texas Regional Entity (TRE) will verify and report Entity participation to the Reliability and Operations Subcommittee.

2.1
Operational Duties

Reference:  Protocol Section 5.1.2, Operating Guides and North American Electric Reliability Council Guidelines
ERCOT will perform all Control Area functions as defined in the Operating Guides and the North American Electric Reliability Corporation (NERC) guidelines.

Reference:  Protocol Section 5.3, Routine Dispatch Duties of ERCOT (In Part)

…ERCOT is the regional security coordinator for the ERCOT Region and is responsible for all regional security coordination as defined in the NERC Operating Manual and applicable ERCOT operating manuals or Operating Guides…

The duties of the ERCOT Control Area Authority are described in relevant sections of the Protocols.  The following lists the primary operational duties to be performed by the ERCOT Control Area Authority.  Each of these duties as well as all other ERCOT responsibilities are to be executed in accordance with the applicable Protocols.  The ERCOT Protocols shall control the extent of any inconsistency between the Protocols and any of the following Operating Guides.

	CONTROL AREA AUTHORITY RESPONSIBILITY
	CONTROL AREA AUTHORITY ACTION

	Ensure the reliability of the ERCOT Transmission Grid in accordance with North American Electric Reliability Corporation (NERC) Reliability Standards/ERCOT Protocols and Operating Guides.
	· Evaluate ERCOT Transmission Grid conditions on a continuous basis.

· Oversee operation of the ERCOT Transmission Grid and act as the ERCOT Control Area Authority.

· Serve as the point of contact for initiation of generation interconnection to the transmission system.

· Implement Congestion Management of the ERCOT Transmission Grid on a nondiscriminatory basis.

· Coordinate all Planned Outages of transmission system facilities.

· Schedule ERCOT Interchange transactions across the DC Ties.

· Deploy Ancillary Services

· Compile a detailed operations plan to ensure that sufficient resources and required Ancillary Services have been provided for all expected load and transactions within the ERCOT Region.  

· Forecast the actual load, generation dispatch and transmission system operations for the next seven days and update Total Transmission Capacity (TTC), as necessary.

· Adjust resources in accordance with the ERCOT Protocols as needed to maintain ERCOT in a secure operating condition and meet NERC frequency control performance requirements.

	Supervise the ERCOT System operational transmission planning
	· Perform operational transmission system security studies, including those related to generation and load interconnection responsibilities.

· Review outages of generating units and major transmission lines to identify constraints that may affect transfers.

· Perform load flows and security analyses of Planned Outages submitted by TDSPs as a basis for approval or rejection.

· Withdraw approval of a scheduled Transmission Facility Maintenance Outage if unable to meet the applicable reliability standards after all other reasonable options are exercised.

	Collect and disseminate information
	· Provide appropriate operational information to individual QSEs and TOs.

· Provide relevant operational information to Market Participants (MPs) over the ERCOT Market Information System (MIS).

· Collect and maintain Control Area Authority operational data required by the PUCT and the NERC.

· Receive reports from TOs and QSEs and forward them to DOE and/or NERC as required.

· Submit Reliability Coordinator reports to DOE and/or NERC as required.

· Record and report accumulated time error.


2.2.6
Performance/Disturbance/Compliance Analysis

Performance/Disturbance/Compliance analysis shall be performed by the ERCOT Control Area Authority for the purpose of ensuring conformance to published control criteria of ERCOT and NERC.

The Control Area Authority shall make a regular report on selected system disturbances, documenting the response of individual Qualified Scheduling Entities together with an ERCOT summary.  In addition, Power Generation Companies, Qualified Scheduling Entities and individual members of the ERCOT Performance Disturbance Compliance Working Group (PDCWG) are encouraged to work within their respective companies to enhance the performance of individual generating units and control systems through application of the results of the Working Group studies.

ERCOT and the TRE communicate with the Market Participants as appropriate to ensure compliance and improve performance.

As necessary, a Contingency Reserve Adjustment (CRA) will be calculated by the PDCWG and submitted to the Reliability and Operations Subcommittee for review and approval.  ERCOT will include the CRA in the daily Ancillary Service plan.

2.11.1
Control Area Operations

Control Area schedules between the ERCOT Balancing Authority Area and interconnected non-ERCOT Balancing Authority Area(s), through the use of schedules over Direct Current Tie(s), will be implemented in accordance with the ERCOT Protocols, North American Electric Reliability Corporation (NERC) scheduling requirements. Scheduling must also be in accordance with any applicable Federal Energy Regulatory Commission tariffs.

ERCOT Control Area Authority will perform schedule confirmation with the applicable interconnected non-ERCOT Balancing Authority Area(s) and will coordinate the approval process for the NERC tags as both the ERCOT Balancing Authority Area and on behalf of ERCOT Transmission Service Providers.

2.11.2
Operation of DC Ties

ERCOT Control Area Authority will confirm interconnected non-ERCOT Balancing Authority Area schedule profiles with the DC Tie operator, who will control the tie to the schedules agreed to by the interconnected non-ERCOT Balancing Authority, the designated Reliability Coordinator for the interconnected non-ERCOT Balancing Authority  and ERCOT. 

Exports from ERCOT via DC Ties will be treated as a Load connected at transmission voltage. 

Imports into ERCOT via DC Ties will be treated as generation injection located at the DC tie point.

Any changes in the interconnected non-ERCOT Balancing Authority Area schedules due to a de-rating of the tie or other change within the NERC scheduling requirements will be communicated to ERCOT by the DC Tie Operator or designated Reliability Coordinator for the interconnected non-ERCOT Balancing Authority Area.

ERCOT Control Area Authority will coordinate operation of the DC Tie(s) with the DC Tie Operator such that the Inadvertent Energy Account is maintained as close to zero as possible.

3.1.4
Power Generation Companies

This Section defines the minimum requirements for the integration of generation facilities greater than 10 MW into the ERCOT System.

A generation facility shall be defined as any individual generating unit at a plant location that supplies energy to the ERCOT System.

Each generation facility shall meet the following general requirements in order to integrate into the ERCOT System.  

Physically located in the ERCOT Control Area, 

Represented by a QSE represented PGC, or directly by a QSE.  

A QSE shall be the reporting Entity for a PGC and shall communicate with both ERCOT Control Area Authority and the TDSP maintaining the PGCs connection.

The QSE reporting for a PGC or a generation facility shall provide the following telemeter quantities for generation facilities greater than 10 MW to ERCOT Control Area Authority:

Generator megawatts, 

Generator megavars,

Generator energy (megawatt-hours),

Substation equipment status, and 

Voltage where the facility connects to the Transmission Grid 

The directly connected TDSP may obtain any required data from ERCOT.

These quantities are fully described in Operating Guide Section 2, System Operations.

The PGCs reporting QSE shall provide a separate, dedicated and reliable communications voice channel to each of ERCOT Control Area Authority and the directly connected TDSP and reliable data communications to both ERCOT Control Area Authority and the directly-connected TDSP.

The PGCs reporting QSE shall, as a minimum, provide adequate modeling information, as follows:

Machine impedance and characteristics,

Excitation system data, governor system constants,

Transformer impedance, and

Other relevant information.

This information is necessary to support ERCOT and TDSP’s ability to perform operational and planning studies such as:

Transient and Dynamic Stability

Short Circuit

Load Flow

Reliability Evaluations

When in operation, the generation facility greater than 10 MW shall be staffed or monitored 24 hours per day, by personnel capable of making operating decisions and possessing the ability to control the generation facility output when requested by the representing QSE or the directly connected TDSP during Black Start procedures.

The generation facility shall perform maintenance, start-up, and operation in a reliable and safe manner consistent with Good Utility Practices.  

The generation facility shall implement the following in a reliable and safe manner and in accordance with the switching procedure of the directly connected TDSP:

Synchronizing of the generation to the ERCOT System,

Transmission switchyard switching or clearances.

The operation of a generation facility shall conform to the requirements of ERCOT Protocols, ERCOT Operating Guides, and NERC Reliability Standards.

The generating facility licensed by a federal regulatory agency shall, through its QSE representative, provide any applicable grid interconnection and performance licensing requirements to ERCOT and the TDSP to which the licensee is connected.  

The TDSP is obligated to incorporate any such licensing requirements into its planning and operations, and the ERCOT Control Area authority shall support such requirements. Both ERCOT and the TDSP will create necessary procedures for satisfying these requirements. Such procedures will include provisions to notify the facility licensee through its QSE of any requirements that cannot be satisfied.

Any proposal for revision of this Operating Guide and the procedures incorporating the licensee requirements that would diminish the obligation or ability of ERCOT or the TDSP to support these requirements shall be provided to the licensee through its QSE to afford it an opportunity for review and response. Any such proposal that is approved, as a result of which the licensee is required to implement changes to meet its license requirements or to seek amendment to its license, shall become effective no sooner than 6 months following the approval.

3.1.4.3.5
Enforcement of Unit Reactive Capability Testing

Details of the enforcement for reactive capability testing can be found in the Compliance Template located on the TRE Web Page.

3.1.5
Transmission and/or Distribution Service Providers

Reference:  Protocol Section 5.5.2, Changes in Transmission Facility Status

The TDSP will notify ERCOT of any changes in status of Transmission Facility elements as provided and clarified in the ERCOT procedures.  The TDSP will notify ERCOT of any other Transmission Facility status as soon as practicable following the change.  In addition, any short-term inability to meet minimum TSP or DSP reactive requirements shall be immediately reported to ERCOT by way of the TSP.

Reference:  Protocol Section 6.4.2, Determination of ERCOT Control Area Requirements (In Part)

…(6)
Voltage Support:  ERCOT in coordination with the TDSPs shall conduct studies to determine the normally desired Voltage Profile for all Voltage Support busses in the ERCOT System and shall post all Voltage Profiles on the Market Information System.  ERCOT may temporarily modify its requirements based on Current System Conditions.  ERCOT shall determine the amount of Voltage Support Service needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides…

Reference:  Protocol  6.5.7.1, Generation Resources Required to Provide VSS Installed Reactive Capability (In Part)

 (1)
Generation Resources required to provide VSS must be capable of producing a defined quantity of Reactive Power at rated capability (MW) to maintain a Voltage Profile established by ERCOT.  This quantity of Reactive Power is the Unit Reactive Limit (URL).

(2)
Generation Resources required to provide VSS except as noted below in items (3) or (4), shall have and maintain a URL which has an over-excited (lagging) power factor capability of ninety-five hundredths (0.95) or less and an under-excited (leading) power factor capability of ninety-five hundredths (0.95) or less, both determined at the generating unit's maximum net power to be supplied to the transmission grid and at the transmission system Voltage Profile established by ERCOT, and both measured at the point of interconnection to the TDSP…

Reference:  Protocol  6.5.7.2, QSE Responsibilities (In Part)

(1)
QSE Generation Resources required to provide VSS are expected to have and maintain Reactive Power capability at least equal to the Reactive Power capability requirements specified in these Protocols and the Operating Guides…

…(5)
QSEs shall meet, within established tolerances, and respond to changes in the Voltage Profile established by ERCOT subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits…

Reference:  Protocol  Section 6.5.7.3, ERCOT Responsibilities (In Part)

 (1)
ERCOT, in coordination with the TDSPs, shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources required to provide VSS to maintain system voltages within established limits…

…(3)
ERCOT, in coordination with the TDSPs, shall deploy static Reactive Power Resources as required to continuously maintain dynamic Reactive Reserves from QSEs, both leading and lagging, adequate to meet ERCOT System requirements…
Reference:  Protocol Section 6.7.6,  Deployment of Voltage Support Service (In Part)

…(2)
ERCOT and TDSPs shall develop operating procedures specifying Voltage Profiles of transmission controlled reactive Resources to minimize the dependence on generation-supplied reactive Resources.  For Generation Resources required to provide VSS, step-up transformer tap settings will be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability…

ERCOT and TDSPs shall operate the ERCOT Interconnected System in compliance with Good Utility Practice and all applicable requirements. 
TDSPs monitoring system conditions shall notify ERCOT when Transmission Facility Elements reach safe operating limits as soon as practicable, if these Transmission Facility Elements will affect the ERCOT system.

A TDSP shall notify ERCOT Control Area Authority of any changes in their transmission facility status within 10 seconds of the change of status.

TDSPs shall follow ERCOT instructions related to ERCOT responsibilities:

Performing the physical operation of the ERCOT Transmission Grid, including circuit breakers, switches, voltage control equipment, protective relays, metering and load shedding equipment;

Directing changes in the operation of transmission voltage control equipment;

TDSPs will maintain voltage set points established by ERCOT utilizing static reactive devices.  TDSPs, under the direction of ERCOT, will coordinate TDSP static device switching with QSE dynamic reactive device operation.  Static reactive devices will be brought on line before predicted daily maximum load growth or dynamic reactive resources reach operating limits.  Static reactive devices will be taken off line during daily load decline and before dynamic reactive resources reach operating limits.  ERCOT will coordinate Automatic Voltage Regulator, dynamic and static reactive device outages to ensure adequate reactive reserves are maintained

Taking those additional actions required to prevent an imminent Emergency Condition or to restore the ERCOT Transmission Grid to a secure state in the event of an ERCOT System Emergency.

Each TDSP, at its own expense, may obtain Operating Period data from ERCOT (See Section 2.3.1, above).

3.1.5.2
Transmission Owner Responsibility for a Vegetation Management Program.

Each transmission owner shall have a Vegetation Management Program outlining procedures to prevent transmission line contact with vegetation.  The transmission owner shall maintain documentation to verify the performance of the Vegetation Management Program and shall provide that documentation to their respective Transmission Operator and ERCOT upon request.  

Details of the NERC requirements can be found in the Vegetation Management Program Template located on the TRE Web Page.

3.1.5.3
Outages

3.1.5.3.1
NERC Requirements for Reporting Vegetation-Related Line Outages

In ERCOT, transmission owners shall report vegetation-related 345 kV transmission line outages for each calendar quarter to their respective Transmission Operator.  Transmission Operators shall report these quarterly Outage statistics to TRE by the 20th of the first month of the following quarter.  TRE shall report results to NERC.

Details of the NERC requirements, including reporting exceptions, can be found in the Vegetation Management Program Template located on the TRE Web Page.

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. 
Each contracted Black Start Unit and 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, TO, and PGC is necessary to minimize the length of time required for restoration and to avoid the reoccurrence of a partial or complete collapse.

Throughout the restoration, recovery will depend on ERCOT receiving an accurate assessment of system conditions and status from each QSE, TO, 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 the sharing of only that information that pertains to reliability including status information and recovery activities.

4.6.4
Responsibilities

	OPERATOR
	ACTION

	ERCOT
	1. Shall maintain a Black Start Plan in accordance with NERC Reliability Standards.

2. Coordinate and approve Planned Outage schedule for contracted Black Start Units.

3. Train QSE, TO, PGC, and Market Participant personnel in the implementation and use of the Black Start Plan.

4. 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, TOs, PGCs, and Market Participants.

· Direct the distribution of reserve.

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

	Transmission Operators
	5. Shall maintain a local Black Start Plan which coordinates with the ERCOT Black Start Plan

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

· Shall communicate with local Black Start Units and the Black Start Unit’s QSE. 

· Coordinate switching to next start units and local Load.

· Shall implement its local Black Start Plan.

· Shall follow the direction of ERCOT on behalf of represented TDSPs.

· 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
	7. Shall use the ERCOT and local TO Black Start Plan 

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

9. 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 TO with information on the status of generation, fuel, transmission, and communication facilities.   

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

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


Attachment 4A provides a detailed and specific Black Start information guide.  Interested parties should use this information for technical reference material, Black Start Testing, development of Black Start Plans, and training of personnel.

Attachment 4A:
Detailed Black Start Information

The following attachment provides detailed and specific information to be used in conjunction with the ERCOT Black Start Plan.  Each TO, QSE, and Generator should use this information for technical reference, development of Black Start Plans, and training of personnel.

4A.1
CONSIDERATIONS FOR SYSTEM RESTORATION
a.
Determining System Status
If a Generator or TO loses voltage on all busses and incoming transmission lines, then operators should assume there is a system wide blackout.  The TO should immediately notify ERCOT if possible.  Contracted Black Start units should implement Black Start procedures and establish contact with their TO.  Other Generators should contact their QSE and then wait for instructions from the TO.  If possible, ERCOT will update TOs and QSEs concerning ERCOT system status by use of the hotline.

It is expected that if communication with ERCOT is not possible TOs will evaluate system conditions and proceed independently with their Black Start Plans if needed.  

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 are 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 supply from external suppliers.

· Under-frequency relay operation.

· Relay flags associated with circuits tripped by protective relays.

b.
Verifying Communications
Reliable communications 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 collapse, communication facilities should be tested and verified.  It is possible, especially in case of a total ERCOT collapse, that communications with out-of-state QSEs may not be possible.  It is therefore critical that TOs and Generators located within their transmission system be able to communicate directly during these times.
The ERCOT System Operators should:

· Verify or establish communication paths with TOs.

· Verify or establish communications paths with QSEs.

· Verify integrity of ERCOT hotline.

· Periodically disseminate information to TOs and QSEs.

The TO operators should:

· Contact ERCOT in order to report status.

· Establish contact with Contracted Black Start Units and the Black Start Units’ QSE 

· Initiate Black Start Plan

· Establish communication paths with other plants necessary to the restoration of the system in their area.

The QSE should:

· Contact ERCOT to report status of Generators within ERCOT

· Assist TOs as required.

· Ensure Generators are prepared to receive and follow instructions directly from the TO to which they are connected.

Should problems be encountered with any of the primary communication facilities, back up facilities shall be deployed and appropriate personnel notified.

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

c.
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.

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

d.
Bringing Up Plants
First priority should be given to preventing damage to power plant equipment and to restoring offsite power to nuclear power plants.  Secondly, attention should be given to preparing units that can come on line most rapidly.  All operators should remember that large steam plants will need an outlet for the minimum generation requirement soon after coming on line.

Plants with contracted Black Start capability have procedures 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 TO to which they are connected unless their local Black Start Plan instructs them to do so. 

Plants without Black Start capability should have a Black Start Plan in place to begin preparing the plant to be energized from an external line.  When the TO has energized the plant switchyard it will contact the Generator directly and the QSE as soon as practical.  The TO will coordinate the starting of large motors, bringing the plant on line, and synchronization of the plant with the rest of the TO island.

Some combustion and steam turbines may have relatively high set under-frequency and low over-frequency relays that could cause unit trips in the initial stages of recovery. Plant operators will be controlling system frequency during this period and must keep it between trip points.  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.

e.
Picking Up 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 kV, 138/69 kV) and shunt reactors at plants will allow plant operators to increase field current on the Generator 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 system.  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  (Note: 345KV lines require approximately 1 MVAR/mile of line charging while 138KV lines require 0.3 MVAR/mile). 

TO Operators should exercise care when energizing transmission lines, so that they do not close a breaker into a fault.  TO Operators 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 while energizing a line or while picking up a transformer from an unloaded line.  TO Operators should be on guard for unusually high and 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).

f.
Picking Up 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 TO Operators must be in close contact with the Generator 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.

g.
Synchronizing Between Islands
TOs 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 the phase angle 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 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.

4A.2
ERCOT COORDINATION

During the initial stages of the restoration ERCOT will coordinate the Black Start restoration effort by monitoring the implementation of each TO’s Black Start Plan, providing system status information, and facilitating communication between market participants.  ERCOT will also monitor the changes in generation conditions, restoration of transmission lines, and any load that is re-energized.  The ERCOT hotline will periodically be used to communicate simultaneously with the market participants on a periodic basis assuming communication is possible.

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

ERCOT System Operators should be sure that each TO and Generator is successfully implementing its Black Start Plan.  ERCOT System Operators will direct mutual assistance by utilizing the Black Start map and contacting the Market Participants most able to provide the assistance.  

Before synchronization of inter-company islands ERCOT will designate what entity is responsible for frequency control in the combined islands.  Initially this may be a single plant.  As the restoration effort progresses, ERCOT will work to combine islands in such a way as to restore frequency control of one of the QSEs.  As inter-company islands are synchronized ERCOT will approve the addition of generation and load to the system.  No additions should be made without that approval.  

4A.3
Considerations For Black Start Testing

As prescribed by the ERCOT Protocols, testing must be performed to qualify black start resources. 

ERCOT shall maintain a record of 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 Black Start Unit.  A current Black Start Unit Test Results Form will be provided with the RFP for Black Start Service distributed by ERCOT.

The owner or operator of each Black Start Unit shall demonstrate through the testing procedures outlined in Protocol Section 6.10.3.6, System Black Start Capability, 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 Section 6.5.8, Black Start Service. Documentation of the analysis shall be provided to NERC on request.  
The results of the testing of the startup and operation of each Black Start Unit shall be documented and provided to NERC on request. 
4A.4
Criteria for ERCOT and Transmission Operator Black Start Plans

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 appropriate plans shall be provided to the QSEs, TOs, and PGCs.  

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

(1)
Strategies and philosophies for ERCOT restart.

(2)

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

(3)
Identification of Black Start resources including:

· Unit resources.

· Transmission resources.

· Communication resources.

· Fuel resources.

(4)
Mutual assistance arrangements.

(5)
Contingency plans for failed resources.

(6)
Identification of critical load requirements

(7)
Identification of special equipment requirements

(8)
General instructions and guidelines for ERCOT System Operators, PGC, QSE, and TO operators and their respective communications personnel. 

(9)
Procedures for Public Notification.

(10)
Procedures for return to Market Operations.

When incorporated into the general instructions and guidelines for the ERCOT 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.

Transmission Operators shall maintain a local Black Start Plan that is coordinated with the ERCOT Black Start Plan, but provides additional local detail. The TO Black Start Plan should include sections on the Black Start scope, communication process, and operations as outlined below.

A SCOPE section shall provide the main objectives, responsibilities, and expected actions of the TO and other market entities in the event of system blackout. This section should address at least the following items:

a.
Roles and Responsibilities 

TO plan should identify its role as well as those of generating resources and ERCOT in the case of a blackout.
b.
Identifying the blackout event

TO plan should clearly state how a blackout event will be recognized and what actions the TO operator needs to initiate restoration as well as what actions should be expected from ERCOT and other market participants.

c.
Assessing and verifying communication capabilities

TO plan should include a procedure for assessing communication capabilities and a plan for dealing with failures of various systems.

d.
Transferring control away from ERCOT

In the event of a blackout, the TO will have ERCOT’s authority to bring units on line and energize load.  The TO should note that it may not be possible for ERCOT to communicate this transfer of authority and that the transfer can be assumed once a blackout condition has been identified.

e.
Starting the Black Start Units

The TO plan should primarily rely on contracted Black Start Units in restoring the system.  However, the TO plan should also account for non-contracted Black Start Unit capabilities and incorporate these resources if possible.

f.
Building Stable Island(s)

The primary focus of TO plan should be on building stable islands with the ultimate goal of reaching synchronization points.  TO plans should also consider that while larger islands are more stable they might be more difficult to synchronize with neighboring islands.

g.
Reaching synchronization points

The TO plan should focus on restoring the system and not restoring service to customers.  The primary focus of the TO plan should be on building a stable island that reaches a designated synchronization point.

h.
Synchronizing islands

The TO plan should instruct operators to contact ERCOT when islands are ready to be synchronized.  Actual synchronization will occur with TOS communicating directly with each other.  ERCOT will coordinate frequency control.  For intra-company islands the plan should contain instructions for adding load and generation.

j.
Restoring load after synchronization

TO plans should note that after synchronization occurs between islands, ERCOT will direct the further addition of load and generation.  The TO will continue to add load, but it will be at the direction of ERCOT as specified in the Strategy section of this plan.

A COMMUNICATIONS section should address at least the following items:

a.
ERCOT contact information

b.
List of contracted Black Start Units

Plant and QSE contact information and location within system

c.
List of non-contracted Black Start Units native to Black Start Plan.

· Plant and QSE contact information an location within system

d.
List of additional generating plants native to Black Start Plan

· Plant and QSE contact information and location within system

· Startup characteristics of each plant.

e.
List and location of neighboring TOs

· Contact information and tie points within the system

An OPERATIONS section should address at least the following items.  A subsection for operations of each island also be included in the TO plan.

a.
Black Start Unit

· Unit startup and load pickup procedure

b.
Next start units

· Unit startup and load pickup procedure

c.
Loads

· Critical loads in each island

d.
Transmission paths

· Switching procedures for primary transmission corridor

· Switching procedure for secondary transmission corridor

· One line diagram of primary and secondary corridor from Black Start Unit to synchronization points

· Special considerations or procedures for switching lines belonging to another TO.

e.
Synchronization points

· Location and ownership of each synchronization point

· Synchronization procedures and special requirements for each location

ERCOT will review the plans and procedures for consistency and conformance with this guide and ensure that they are updated at least annually.  ERCOT will make annual reports during the first quarter to the Reliability and Operations Subcommittee of plan review and any testing activities of black start resources.  ERCOT shall verify that the number, size, and location of system Black Start Units are sufficient to meet system restoration plan expectations.  
5.1.1
Introduction

The Electric Reliability Council of Texas (ERCOT) power system consists of those generation and Transmission Facilities (60 kV and higher voltages) which are controlled by individual ERCOT Market Participants and which function as part of an integrated and coordinated power supply network.  Each reference in this document to ERCOT Market Participants includes Generation Resources (GRs), Qualified Scheduling Entities (QSEs), Competitive Retailers (CRs), Transmission/Distribution Service Providers (TDSPs), and other that use the transmission system.

In order to maintain reliable operation of the ERCOT power system, it is necessary that all ERCOT Market Participants observe and subscribe to certain minimum planning criteria. The criteria set forth herein, combined with the NERC Reliability Standards, constitute these minimum-planning criteria. Tests outlined herein shall be performed to determine conformance to these minimum criteria; however, because ERCOT recognizes that events more severe than those outlined in these criteria could cause separation, other tests may also be performed if necessary for information purposes.

The complexity and uncertainty inherent in the planning and operation of the ERCOT power system make exhaustive testing impracticable; therefore, to gain maximum benefit from the limited number of tests which are performed, the selection of the specific tests and the frequency of their performance will be made solely upon the basis of the expected value of the reliability information obtainable from the test.

It is the responsibility of each ERCOT TDSP to perform tests appropriate to ensure the reliability of its own Transmission Facilities, and to recommend for further study by the ERCOT ISO or the ERCOT Reliability Operations Subcommittee (ROS) tests, which examine effects of importance to multiple ERCOT TDSPs or the ERCOT power system.  Upon consideration of such recommendations, the ERCOT ISO and the ERCOT ROS shall coordinate the performance of tests as necessary to assess the reliability of the planned ERCOT power system.

ERCOT (Regional Planning Groups or Transmission Planning) shall determine and demonstrate the need for any static and/or dynamic Reactive Power capability in excess of the explicit requirements of the Protocols and Operating Guide that is necessary to ensure compliance with the ERCOT Planning Criteria, and ERCOT (Transmission Planning) shall establish specific TSP responsibility for any associated facility additions.

The ERCOT ISO, in cooperation with the TRE, will review the ERCOT Planning Criteria every three years to ensure it meets the requirements in the NERC Reliability Standards.  The ERCOT ISO, in cooperation with the  TRE, will periodically review the planning criteria, procedures, and practices of individual ERCOT TDSPs to insure consistency with NERC and ERCOT requirements.

5.1.2
Load Forecasts

Each ERCOT DSP directly interconnected with the transmission system (or its agent so designated to ERCOT) shall provide annual Load forecasts to the ERCOT ISO as outlined in the ERCOT Annual Load Data Request (ALDR) Procedures. For each substation not owned by either a TSP or a DSP, the owner shall provide a substation Load forecast to the directly-connected TDSP sufficient to allow it to adequately include that substation in its ALDR response.
5.1.3
Resource Capability

ERCOT will periodically determine the minimum reserve margin required to ensure the adequacy of installed generation capability in ERCOT. ERCOT or the Public Utility Commission of Texas may also approve specific Market Participant requirements to ensure that the required minimum reserve margin is maintained.

The ERCOT ISO maintains a database containing existing and proposed generating capability historical and projected values for demand and energy; and proposed major transmission system additions.  This database is updated periodically and the Capacity Demand Reserve (CDR) Working Paper is produced annually. 

5.1.4
Transmission Reliability Testing

The interconnection philosophy of ERCOT is to minimize loss of Load by remaining interconnected.  Interconnected system planning will include steady state and dynamic simulated testing by ERCOT TDSPs and the ERCOT ISO to represent specific occurrences for each type of contingency specified below in Table I, Transmission System Standards – Normal and Contingency Conditions, in Section 5.1.6, System Modeling Information. The term “generating unit”, as used in Table I in Section 5.1.6, for the purpose of reliability testing shall be defined as the largest single generating unit operating at a given voltage level at each plant location.  In the case of a Combined Cycle Facility, the term “generating unit”, as used in Table I in Section 5.1.6, shall be defined as the total generating capacity of the entire train.   Also included are ‘ERCOT Clarifications and Definitions’ which are applicable to testing for contingency types C and D.

The contingency tests will be performed for reasonable variations of Load level, generation schedules, planned transmission line Maintenance Outages, and anticipated power transfers.  At a minimum, this should include projected loads for the upcoming summer and winter seasons and a five-year planning horizon.  The ERCOT TDSPs involved should plan to resolve any unacceptable test results through the provision of Transmission Facilities, the temporary alteration of operating procedures (Remedial Action Plans), temporary Special Protection Systems, or other means as appropriate.

While the requirements listed in Table I in Section 5.1.6, address most ERCOT planning concerns, tests will also be conducted to ensure that the planned system conforms to the following additional requirements:

1.
The contingency loss of a double-circuit transmission line that exceeds 0.5 miles in length (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause a) cascading or uncontrolled outages, b) instability of generating units at multiple plant locations, or c) interruption of service to firm demand or generation other than that isolated by the double-circuit loss, following the execution of all automatic operating actions such as relaying and special protection systems. Furthermore, the loss should result in no damage to or failure of equipment and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans), such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded. 

2.
With any single generating unit unavailable, and with any other generation preemptively redispatched, the contingency loss of a single transmission element (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause a) cascading or uncontrolled outages, b) instability of generating units at multiple plant locations, or c) interruption of service to firm demand or generation other than that isolated by the transmission element, following the execution of all automatic operating actions such as relaying and special protection systems. Furthermore, the loss should result in no damage to or failure of equipment and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans) such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded.


With regard to (2) above, the term “single generating unit” experiencing a forced outage shall be defined as the largest single generating unit operating at a given voltage level at each plant location. In the case of a Combined Cycle Facility, a “single generating unit” experiencing a forced outage shall be defined as the entire train unless the combustion turbine and the steam turbine can operate separately, as stated in the Generation Resource Asset Registration form in the section labeled modes of operations. ERCOT will not unreasonably withhold acceptance of defining the Combined Cycle Facility with different modes of operations per the information provided in the Generation Resource Asset Registration and provided by trend analysis of historical forced outage data. 

ERCOT will post the contingency unit list on MIS.

3.
Voltage stability margin shall be sufficient to maintain post-transient voltage stability within a defined importing (Load) area under the following study conditions:

· Peak Load conditions, with import to the area increased by five percent (5%) of the forecasted area Load, and NERC Category A or B operating conditions (see NERC Table I in ERCOT Planning Criteria); and

· Peak Load conditions, with import to the area increased by two and one half percent (2.5%) of the forecasted area Load, and NERC Category C operating conditions.

The ERCOT ISO is responsible for gathering Load data, for use in the ERCOT Load flow cases via the ALDR.  The ERCOT ROS coordinates with the ERCOT ISO in the performance of steady state and dynamic simulation testing of the bulk power system to determine the impact on the planned system of occurrences of the types of contingencies listed in the NERC requirements.  The Steady State Working Group (SSWG), Dynamics Working Group (DWG) and System Protection Working Group (SPWG) work with the ERCOT ISO to create databases and perform tests as outlined in these criteria.

These databases created by the ERCOT ROS Working Groups are available for use by ERCOT Market Participants.  It is the responsibility of the individual ERCOT TDSPs to use these databases to perform steady state and dynamic tests appropriate to evaluate the compliance of their Transmission Facilities with the ERCOT Planning Criteria and to recommend, for further study by ERCOT, tests, which examine effects of importance to multiple ERCOT TDSPs or the ERCOT bulk power system.  Such tests are discussed by the ERCOT ROS and the ERCOT ISO and are subsequently performed under the direction of the ERCOT ISO or the ERCOT ROS as appropriate.  The individual TDSPs affected by identified issues will pursue appropriate solutions.

5.1.5
Reports Of Testing

The ERCOT ISO annually directs the preparation of the section of the EIA-411 Report requested by the Department of Energy which addresses the adequacy of the ERCOT bulk power system as well as input to various NERC reports. Studies performed by ERCOT and comments by the individual TDSPs regarding tests that they have performed provide the basis for statements concerning the adequacy of the planned ERCOT System.

5.1.6
System Modeling Information

Information on existing and future ERCOT System components and topology is necessary for ERCOT to create databases and perform tests as outlined in these criteria.  To ensure that such information is made available to ERCOT, the following actions by ERCOT Market Participants are required:

1.
Each TDSP, or its designated agent, shall provide accurate modeling information for all ERCOT Transmission Facilities owned or planned by the TDSP.  The information provided shall include, but not be limited to, the following:

a.
Information necessary to represent the TDSP’s Transmission Facilities in any model of the ERCOT Transmission Grid whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG; 

b.
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided; and

c.
TDSP owned or operated Transmission Facility data provided and used to accurately represent a Transmission Facility in a model shall be consistent to the extent practicable with data provided and used to represent that same Transmission Facility in any other model created to represent a time period during which the Transmission Facility is expected to be physically identical. All existing transmission line’s and transformer’s impedances (or equivalent branch circuit impedance) and ratings (Normal and Emergency) shall be identical, to the extent practicable.  If all normally closed breakers and switches are closed and normally open breakers and switches are open in the Network Operations Model, the calculated line flows between substations in the Annual Planning Model shall be consistent (very close), when all models use the same Load magnitude and distribution, generation commitment and Dispatch, and Voltage Profile. The TDSP shall provide an explanation to ERCOT for data inconsistencies.  
Any long-term changes to the reactive capability must be provided by the facility owner to ERCOT, as-planned at least thirty (30) days prior to implementation and as-built no later than thirty (30) days after implementation, as changes or upgrades are made during the life of the Reactive Power facilities.  

Further, each TDSP owning or planning Transmission Facilities shall attend the scheduled meetings and otherwise participate in the activities of the SSWG and the SPWG, unless specifically exempted from these activities by ERCOT.

2.
Each Generation Resource (GR), or its designated agent, shall provide accurate modeling information for each existing or publicly-announced ERCOT generating unit for which it is the majority owner. The information provided shall include, but not be limited to, the following:

a.
Information necessary to represent the GR’s generation and interconnection facilities in any model of the ERCOT electrical system whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG; and

b.
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided.

Typical or representative information may be provided for planned facility additions or modifications, but such information shall be revised using actual design or construction information no later than thirty (30) days after it becomes available.  

Table I. Transmission Systems Standards — Normal and Contingency Conditions

	Category
	Contingencies
	
	System Limits or Impacts

	
	 

Initiating Event(s) and Contingency Component(s)
	Components Out of Service
	Thermal Limits
	Voltage Limits
	System Stable
	Loss of Demand or 

Curtailed Firm Transfers
	Cascadingc Outages

	A – No Contingencies
	All Facilities in Service
	None
	Normal
	Normal
	Yes
	No
	No

	B – Event resulting in the loss of a single component.
	Single Line Ground (SLG) or 3-Phase (3Ø) Fault, with Normal Clearing:

1. Generator

2. Transmission Circuit 

3. Transformer 

Loss of a Component without a Fault.
	Single

Single

Single

Single
	Applicable Rating a (A/R)

A/R

A/R

A/R
	Applicable Rating a (A/R)

A/R

A/R

A/R
	Yes

Yes

Yes

Yes
	No b

No b

No b

No b
	No

No

No

No
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