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2
System Operations and Control Requirements   
2.1
Operational Duties

The duties of ERCOT are described in relevant sections of the ERCOT Protocols and North American Electric Reliability Corporation (NERC) Reliability Standards.  These Operating Guides assume that all actions taken will be on components of, or related to, the ERCOT System unless otherwise specified.  The primary operational duties of ERCOT are to ensure the reliability of the ERCOT System.  In doing this ERCOT shall:

(1)
Perform operational planning:

(a)
Perform the Reliability Unit Commitment (RUC) processes in order to commit additional resources as needed to maintain reliability;

(b)
Perform operational transmission grid reliability studies, including those related to generation and load interconnection responsibilities;

(c)
Review all Outages of generating units and major transmission lines or components to identify and correct possible failure to meet credible N-1 criteria. This shall include possible failure to meet N-1 criteria not resolved through  the Day-Ahead process;

(d)
Perform load flows and security analyses of Outages submitted by Qualified Scheduling Entities (QSEs) or Transmission Service Providers (TSPs) as a basis for approval or rejection as described in Protocol Section 3.1, Outage Coordination;

(e)
Withdraw approval of a scheduled Outage if unable to meet the applicable reliability standards after all other reasonable options are exercised as described in Protocol Section 3.1, Outage Coordination;

(f)
Serve as the point of contact for initiation of generation interconnection to the transmission grid;

(g)
Forecast Load and Resources for the next seven days for reliability planning; and

(h)
Ensure that sufficient Resources in the proper location and required Ancillary Services have been committed for all expected Load on a Day-Ahead and Real-Time basis.  

(2)
Operate energy and Ancillary Service markets:

(a)
Administer a Congestion Revenue Rights (CRR) market ;

(b)
Administer a Day-Ahead Market (DAM) including both energy and Ancillary Service;

(c)
Administer the RUC processes;

(d)
If necessary, administer a Supplemental Ancillary Service Market (SASM); and

(e)
Administer a Real-Time energy market using Security-Constrained Economic Dispatch (SCED).

(3)
Supervise the ERCOT System to meet NERC criteria:

(a)
Monitor and evaluate ERCOT System conditions on a continuous basis;

(b)
Coordinate with Transmission Operators (TOs), ERCOT System events to maintain or restore reliability;

(c)
Dispatch generation via the SCED process and deployment of Ancillary Services to control frequency and congestion; 

(d)
Provide access to the ERCOT System on a nondiscriminatory basis;

(e)
Approve schedules of interchange transactions across the Direct Current Ties (DC Ties); and

(f)
Direct emergency operations.

(4)
Collect and Disseminate Information:

(a)
Collect, process, and disseminate market, operational and settlement information; 

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

(c)
Collect and maintain operational data required by the Public Utility Commission of Texas (PUCT), NERC and Protocols;

(d)
Receive reports from TOs and QSEs and forward them to the Department of Energy (DOE) and/or NERC as required;

(e)
Submit reports to DOE and/or NERC as required; and

(f)
Record and report accumulated time error. 

2.2
System Monitoring and Control

2.2.1
Overview

(1)
ERCOT will maintain continuous surveillance of the status of operating conditions within ERCOT and act as a central information collection and dissemination point for Market Participants (MPs).

(2)
ERCOT is designated to receive information required to continually monitor the operating conditions of the ERCOT System and to order individual Qualified Scheduling Entities (QSEs) and/or Transmission Operators (TOs) make changes to assure ongoing security and reliability of ERCOT.  

(3)
ERCOT shall maintain, monitor and/or direct the following in accordance with the Protocols.  This includes but is not limited to:

(a)
Resources - Monitor, deploy, commit and gather data for settlement of Resources in order to maintain reliability and accurately settle energy capacity and Ancillary Service markets as described in the following Protocol Sections: 

(i)
Protocol Section 3, Management Activities for the ERCOT System;

(ii)
Protocol Section 4, Day-Ahead Operations;

(iii)
Protocol Section 5, Transmission Security Analysis and Reliability Unit Commitment (RUC); and

(iv)
Protocol Section 6, Adjustment Period and Real-Time Operations.  

(b)
ERCOT Transmission Grid:

(i)
Monitor line loading and power transfers;

(ii)
Coordinate Planned Outages;

(iii)
Monitor and detect Forced Outages;

(iv)
Perform contingency analyses and direct redispatch to maintain reliable operations;

(v)
Monitor and coordinate maintenance and construction schedules;

(vi)
Monitor and control voltage levels; and

(vii)
Monitor Reactive Power flows.

(c)
System Operation:

(i)
Monitor power flows and interchange with non-ERCOT systems;

(ii)
Maintain and monitor Ancillary Services plans and delivery;

(iii)
Maintain and document compliance with transmission security criteria;

(iv)
Monitor performance of providers of Ancillary Services;

(v)
Manage inadvertent energy account balances with non-ERCOT systems;

(vi)
Direct time error correction;

(vii)
Issue and direct Operating Condition Notices (OCNs), Advisories, Alerts and emergency notices; and

(viii)
Direct emergency and short supply operations;

(d)
Information Management:

(i)
Monitor and coordinate information for daily planning, hourly reporting and minute-by-minute operation;

(ii)
Validate the accuracy of the Real-Time data; and

(iii)
Operate the ERCOT Market Information System (MIS), Energy Management System (EMS) and Market Management System (MMS) to disseminate Real-Time, hourly accounting, and operations plan data between ERCOT and each QSE and TO. 

2.2.2
Security Criteria

(1)
Technical limits established for the operation of transmission equipment shall be applied consistently in planning and engineering studies, Congestion Revenue Rights (CRRs), Day-Ahead studies, Real-Time security analyses, and operator actions.

(2)
Unless an Emergency Condition has been declared by ERCOT, the ERCOT System shall be operated in such a manner that the occurrence of a Creditable Single Contingency will not cause any of the following conditions: 

(a)
Uncontrolled breakup of the transmission system;

(b)
Loading of Transmission Facilities above defined Emergency Ratings that 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 that 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.

2.2.3
Response to Transient Voltage Disturbance

QSE generators should be designed in accordance with Section 6.2, System Protective Relaying, in order to properly respond to transient voltage disturbances.  
2.2.4
Load Frequency Control 

(1)
ERCOT shall operate the Load Frequency Control (LFC) system to maintain the scheduled frequency at 60 Hz (correcting periodically for time error) and to minimize the use of energy from Resources providing Regulation Service.

(2)
The ERCOT LFC system shall deploy regulation and Responsive Reserve energy as necessary in accordance with Protocol Section 6.5.7.6, Load Frequency Control, to meet North American Electric Reliability Corporation (NERC) Standards. ERCOT shall purchase sufficient regulation Resources to provide satisfactory frequency control performance for the ERCOT Region.  ERCOT shall determine the satisfactory amount of Regulation Service, required by statistical analysis of possible unit Outages and load forecast error, to expect operation of 95% of hours without deploying Responsive Reserve Service.

(3)
QSEs shall use Automatic Generation Control (AGC) to direct the output of generation facilities providing Regulation and Responsive Reserve Service.  

2.2.4.1
Maintenance and Verification

Each provider of Regulation and/or Responsive Reserve Services will properly maintain AGC equipment.  Performance of AGC will be verified by the results of performance metrics for Ancillary Service providers described in the Protocols.  ERCOT will initiate a regulation survey to evaluate the performance of all AGC equipment in the ERCOT Region.

2.2.4.2
Regulation Provider Loss of AGC 

If a QSE providing Regulation Services or Responsive Reserve Services loses its AGC for any reason, it will notify ERCOT as soon as practicable of the reason for and estimated duration of the loss.  ERCOT will assess whether additional action should be taken to maintain system frequency.  Possible ERCOT actions include opening a Supplemental Ancillary Service Market (SASM) per Protocol Section 6.4.8.2, Supplemental Ancillary Service Market, for the period of anticipated loss.  

2.2.4.3
ERCOT Loss of AGC

ERCOT has back-up facilities in place for loss of control systems.  In the event that these backup facilities also fail to perform, ERCOT shall direct a QSE providing regulation to implement Constant Frequency Control (CFC) for the duration of the control loss. ERCOT will direct the QSE providing CFC to enter the appropriate bias into their control system.  If a QSE on CFC develops a problem with regulating room, ERCOT will order additional regulation energy from another QSE to create regulation room.

2.2.5
Automatic Voltage Regulators and Power System Stabilizers

(1)
Generator Automatic Voltage Regulators (AVR) will be kept in service when the unit is in normal operating range, set to regulate generator terminal voltage.  Generator Power System Stabilizers will be kept in service if ERCOT or the TSP has issued a setting for the Power System Stabilizer.  If a setting has not been issued for a generator Power System Stabilizer, then the stabilizer is to remain out of service.  Power System Stabilizer settings are not recommended or required in situations where no power system stability issue has been identified by ERCOT or the TSP. Generation Entities shall notify their QSEs, who in turn will promptly notify ERCOT by telephone of the circumstances,  when a voltage regulator or stabilizer is unavailable due to maintenance or failure and when it is returned to normal operation.  ERCOT is responsible for notifying the appropriate TO of such AVR and Power System Stabilizer status changes.  QSEs shall supply AVR and Power System Stabilizer status logs to ERCOT upon request per Protocol Section 6.5.5.1, Changes in Resource Status.

(2)
Performance tests shall be conducted on AVRs  every five years per item (5), Protocol Section 8.1.2.2.5, Reactive Supply from Generation Resources Providing Voltage Support Service (VSS), or if equipment characteristics are knowingly modified.  The test reports should include the minimum and maximum excitation limiters, volts/hertz settings, gain and time constants, type of voltage regulator control function, date tested, and voltage regulator control setting.

(3)
Excitation systems, including Power System Stabilizers, shall also be tested every five years.

(4)
Unit AVR and Power System Stabilizers modeling information required in the ERCOT Planning Criteria shall be determined from actual unit testing described in the Operating Guides.  Within 30 days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the Transmission Service Provider.

2.2.6
Turbine Speed Governors

(1)
All governors must be placed in-service for all Generation Resources (except nuclear and wind) as soon as power is above the minimum operating limit, per Protocol Section 8.5.1.1, Governor in Service.

(2)
Governor performance tests for mechanical hydraulic governors or electro-hydraulic governors shall be conducted at least every two years unless a written exception is obtained from ERCOT.   The test forms are located in Section 8, Attachment C, Turbine Governor Speed Tests.  Maintenance and tests on governors shall demonstrate calibration for operation with a 5% droop characteristic and dead band no greater than +/- 0.0.36 Hz.

(3)
Elements other than poor governance maintenance that can contribute to poor governor response include:

(a)
Governor dead band greater than the maximum intentional dead band is +/- 0.036 Hz.);

(b)
Valve position limits;

(c)
Blocked governor operation;

(d)
Control mode;

(e)
Adjustable rates or limits;

(f)
Boiler/turbine coordinated control or set point control action; and  

(g)
Automated “reset” or similar control action of the turbine’s MW set point.

(4)
Every attempt should be made to minimize the effects of the elements listed in item (3) above on the governor operation for the duration of all frequency deviations.  Each QSE should monitor its units to verify that these elements do not contribute to a governor droop characteristic greater than 5%.

2.2.7
Performance/Disturbance/Compliance Analysis

(1)
Performance/Disturbance/Compliance analysis shall be performed by ERCOT for the purpose of ensuring conformance to the Protocols.  All generators except wind and nuclear powered must respond to frequency disturbances with a governor droop of 5% or less unless limited by a High Sustained Limit (HSL) or other limits filed with ERCOT including duct burning on Combined-Cycle units.    

(2)
ERCOT shall make a regular report on selected system disturbances, documenting the response of individual QSEs, together with a summary.  In addition, Resource Entities, QSEs, and individual members of the Performance Disturbance Compliance Working Group (PDCWG) are encouraged to work within their respective companies to enhance the performance of individual generating resources control systems through application of the results of the PDCWG studies.

(3)
 To ensure compliance and improved performance,  the Texas Regional Entity (TRE) shall communicate with the Market Participants that are not meeting the current performance requirements.

(4)
As necessary, a Contingency Reserve Adjustment (CRA) as defined by NERC Reliability Standards, will be calculated by the PDCWG and submitted to the Reliability and Operations Subcommittee (ROS) for review and approval.  ERCOT will include the CRA in the daily Ancillary Service plan.

2.2.8
Time Error and Time Synchronization

2.2.8.1
Time Error

Sustained frequency deviations from scheduled frequency result in time error.  Time error will be monitored and controlled in ERCOT as follows:

(1)
Time Error Monitoring - ERCOT will monitor accumulated time error and initiate time corrections.  The instantaneous time error is available to all ERCOT QSEs on the ERCOT MIS Public Area.  When time error is equal to or greater than ±3 seconds, ERCOT may initiate a time correction.  The correction may end when the error is less than ±0.5 seconds, or when system events mandate termination.  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 5 seconds.

(2)
Time Error Correction - When a time correction is necessary, ERCOT will adjust scheduled frequency by arranging for more or less Resources by implementing a frequency offset. Information will be communicated via hotline call to all QSEs, which will include the frequency offset (-.02 Hz for fast and +.02 Hz for slow) and the start time. A time correction may be terminated after five hours, or after any hour without a 0.5 second error reduction.  ERCOT will provide adequate notice of the ending of a time correction to all QSEs in the ERCOT Region.

2.2.8.2
Time Synchronization

To promote accurate data reporting during Emergency Electric Curtailment Plan (EECP) and other system events, and to ensure transaction schedules are simultaneous, all QSEs and TOs, and ERCOT will maintain their control system time within ±3 seconds of the National Bureau of Standards (NBS) time signal.  The NBS time signal shall set the time standard for ERCOT.  ERCOT, QSEs and TOs are required to employ clocks, voice and data recording systems that synchronize automatically with the NBS on at least a weekly basis. 

2.2.9
QSE/Resource Monitoring Program

RESERVED

2.2.10
TSP Monitoring Program

RESERVED

2.3
Ancillary Services

The types of Ancillary Services required by ERCOT are described below:

	ANCILLARY SERVICE TYPE
	DESCRIPTION
	ERCOT AUTHORITY ACTION

	Regulation Down Service (Reg-Down)

and

Regulation Up Service (Reg-Up)

(for Generation Resources)
Reference:  Protocol Section 2, Definitions and Acronyms

	Resource capacity provided by a Qualified Scheduling Entity (QSE) from a specific Resource to control frequency within the system which is controlled second by second, normally by an Automatic Generation Control (AGC) System.
	a. Reg-Down  is a deployment to increase or decrease generation at a level below the Resource’s base point in response to a change in system frequency.

b. Reg-Up is a deployment to increase or decrease generation at a level above the Resource’s base point in response to a change in system frequency.

	Regulation Down Service (Reg-Down)

and

Regulation Up Service (Reg-Up)

 (for Load Resource)

Reference:  Protocol Section 2, Definitions and Acronyms

	Load Resource capacity provided by a QSE from a specific Load Resource to control frequency within the system.
	a.   Reg-Down is a deployment to     increase or decrease Load as deployed within its Ancillary Service Schedule for Reg-Down below the Load Resource’s Maximum Power Consumption limit in response to a change in system frequency.

c. b.   Reg-Up is a deployment to increase or decrease Load as deployed within its Ancillary Service Schedule for Reg-Up above the Low Power Consumption limit in response to a change in system frequency.

	Responsive Reserve Service 

Reference:  Protocol Section 2, Definitions and Acronyms

	Operating reserves on Generation Resources and Load Resources maintained by ERCOT to help control the frequency of the system.    Responsive Reserve on Generation Resources and controllable Load Resources that are qualified to provide regulation can also be used as a backup regulation service and energy during an Emergency Electric Curtailment Plan (EECP) event.
	Responsive Reserve may only be deployed as follows:

(1) Through automatic governor action or under-frequency relay in response to frequency deviations; 

(2) By electronic signal from ERCOT in response to the need for back-up regulation; and

(3) As ordered by ERCOT Operator during EECP or other emergencies.

	Non-Spinning Reserve Service

Reference:  Protocol Section 2, Definitions and Acronyms

	(a) Off-line Generation Resource capacity, or reserved capacity from On-line Generation Resources, capable of being ramped to a specified output level within 30 minutes, and Operating at a specified output for at least one hour 

(b) Load Resources that are capable of being interrupted within 30 minutes and remaining interrupted for at least one hour.
	Deployed in response to loss-of-Resource contingencies, load forecasting error, or other contingency events on the system. As described in Protocol Section 6.5.7.6.2.3, Non-Spinning Reserve Service Deployment.

	Voltage Support

Reference:  Protocol Section 3.15, Voltage Support

	Reactive capability of a Generation Resource that is required to maintain transmission and distribution voltages on the ERCOT Transmission Grid within acceptable limits    All Generation Resources with a gross generating unit rating greater than 20 MVA shall provide Voltage Support Service.
	Direct the scheduling of Voltage Support Service by providing Voltage Profiles at the high voltage side of generator busses. The Generation Resource is obligated to maintain the published voltage profile within its CURL.

	Black Start Service

Reference:  Protocol Section 3.14.2, Black Start

	The provision of Generation Resources under a black start agreement, which are capable of self-starting without support from within ERCOT in the event of a blackout.
	Provide emergency Dispatch Instructions to begin restoration to a secure operating state after a total or partial blackout.

	Reliability Must-Run Service

Reference:  Protocol Section 3.14.1, Reliability Must Run

	The provision of Generation Resource capacity and energy under a Reliability Must-Run (RMR) Agreement.
	Enter into contractual agreements to retain units required for reliable operations.  Direct the operation of those units that otherwise would not operate and that are necessary to provide reliable operations.


2.3.1
Responsive Reserve (RRS)

2.3.1.1
Obligation

ERCOT operating reserve requirements are more restrictive than North American Electric Corporation (NERC) Standards.  The ERCOT Responsive Reserve obligation is 2300 MW.

2.3.1.2
Additional Operational Details for Responsive Reserve Providers  

(1)
ERCOT shall specify the minimum amount of RRS provided by Generation Resources.   QSE’s Generation Resources providing RRS must be On-line and capable of ramping to the awarded output level within ten minutes of the notice to deploy energy, must be immediately responsive to system frequency, and must be able to maintain the scheduled level for the period of service commitment. 

(2)
RRS provided by a QSE shall meet the requirements as defined in item (5), Protocol Section 3.18, Resource Limits in Providing Ancillary Service.

(3)
Load Resources providing RRS must be controlled by under-frequency relays for automatic interruption.  For eligibility to participate as a RRS provider, reference Protocol Section 8.1.2.2.3, Responsive Reserve Service.  Load Resources shall also complete the following requirements:   

(a)
The under-frequency relay must have a delay of no more than 20 cycles (or 0.33 seconds for relays that do not count cycles).  Total time from the time frequency first decays to a value low enough to initiate action of the under frequency relay(s) to the time Load is interrupted should be no more than 30 cycles, including all relay and breaker operating times;

(b)
The initiation setting of the under-frequency relay shall not be any lower than 59.7 Hz; and

(c)
Load Resource must be able to remain interrupted during actual event until replaced by other net dependable capability.  In no case may interrupted Load be restored to service without the approval of the ERCOT Operator.

(4)
To become and remain fully qualified as a provider of RRS, the Load shall complete the requirements above and the following:

(a)
Pass simulated or actual testing according to ERCOT Procedure; and,

(b)
Perform verification testing as described in Section 8, Attachment G, Load Resource Tests.

 (5)
A Direct Current Tie (DC Tie) may be used as Responsive Spinning Reserve up to 30 MW subject to the following constraints:

(a)
The tie shall respond with increased deliveries to ERCOT or decreased deliveries from ERCOT at a frequency of 59.9 Hz;

(b)
The response rate will not be less than 30 MW per minute;

(c)
The response delay will not exceed four seconds;

(d)
The response will be retained until frequency has recovered to a level at or above 60.0 Hz or as directed by ERCOT;

(e)
A QSE claiming DC Tie RRS must demonstrate the existence of contracts agreeing to provide the required response with the DC Tie operator; and

(f)
A QSE claiming DC Tie RRS must have an agreement with the Balancing Authority on the opposite side of the DC Tie involved approving the amount and conditions.

(6)
Hydro Unit(s) – Modes of RRS that will be counted

(a)
Synchronous condenser fast response mode - described in item (5), Protocol Section 3.18, Resource Limits in Providing Ancillary Service;

(b)
Generation MW mode - For any hydro powered resource with a 5% droop setting operating as a generator, the amount of RRS provided may never be more than 20% of the High Sustained Limit (HSL); 

(c)
Synchronous Condenser on Under Frequency Relays in Megavar Supply Mode - A verbal dispatch from ERCOT is required to operate in this mode.  However, during an under-frequency event, Vars are unloaded in no more than 30 seconds. Once unloaded, then Megawatts are delivered. Once deployed these units are frequency responsive.

(d)
Synchronous Condenser Mode in “Manual” Dispatch Mode - Units will supply Megawatts based on operator action within the 10-minute Protocol requirement for supplying RRS. Once deployed these units are frequency responsive.

(e)
A Real-Time signal of the MW capacity of hydro units being operated in any of the synchronous condenser modes is telemetered to ERCOT.

2.3.2
Non-Spinning Reserve Service (Non-Spin) 

2.3.2.1
Additional Operational Details for Non-Spinning Reserve Service (Non-Spin) Providers 

(1)
Non-Spinning Reserve Service (Non-Spin) Generating Resource providers must be capable of being synchronized and ramped to a specified output level within 30 minutes of notification of deployment and run at a specified output level for at least one hour, as specified in item (1)(a), Protocol Section 3.17.3, Non-Spinning Reserve Service.

 (2)
Non-Spin Load Resource providers must be capable of unloading within 30 minutes and remaining unloaded for at least one hour, as specified in item (1)(b), Protocol Section 3.17.3, Non-Spinning Reserve Service.  Load Resources must not be fulfilling any other commitment from the capacity, including participation in ERCOT markets, self-generation, or other energy transactions.

 (3)
To become provisionally qualified as a provider of Non-Spin, a Load shall complete the following requirements:

(a)
Register as a Resource with ERCOT;

(b)
Complete asset registration of the Load Resource;

(c)
Provide ERCOT the appropriate Non-Spinning Load affidavit;

(d)
Test to verify appropriate voice communications are in place for Verbal Dispatch Instructions (VDIs) by ERCOT;

(e)
Be telemetered through the QSE to ERCOT with the Load MW of each Load breaker, breaker status, and signals representing the Load Resource’s MW response to instruction; and,

(f)
Be able to remain interrupted during an ERCOT deployment for a minimum of one hour up to a maximum of the hours of service awarded.

(4)
To become and remain fully qualified as a provider of Non-Spin, the Load shall complete all the requirements for provisional qualification identified above and the following:

(a)
Respond successfully to an actual ERCOT deployment; or pass simulated or actual testing according to ERCOT’s Procedure; and,

(b)
Perform verification testing as described in Section 8, Attachment G, Load Resource Tests.

2.3.3
Ancillary Services Monitoring Program

RESERVED

2.4
Outage Coordination

For Outage coordination details, reference Protocol Section 3.1, Outage Coordination and the ERCOT Market Information System (MIS) Secure Area. 

2.5
Reliability Unit Commitment (RUC)

Reliability Unit Commitment (RUC) is a process to ensure that there is adequate Resource capacity and Ancillary Service capacity committed in the proper locations to serve ERCOT forecasted Load.  

2.5.1
Criteria for Removing Contingencies from the RUC Analyses
(1)
Contingency is known to produce post-contingency results that are incorrect;

(2)
Contingency has been producing in Real-Time contingency results which cannot be eliminated or significantly improved by generation adjustment. ERCOT will study this type of contingency to determine if a Remedial Action Plan (RAP)/Mitigation Plan proposal is possible; and

(3)
Contingency is known to produce a non-convergent contingency result which may cause the RUC processes to fail.  ERCOT shall create a generic constraint if non-convergent case represents a voltage collapse.

2.6
Requirements for Under-Frequency Relaying 
2.6.1
Automatic Firm Load Shedding

(1)
At least 25% of the ERCOT System Load that is not equipped with high-set under-frequency relays shall be equipped at all times with provisions for automatic under-frequency load shedding.  The under-frequency relays shall be set to provide load relief as follows:

	Frequency Threshold
	Load Relief

	59.3 Hz
	5% of the ERCOT System Load

(Total 5%)

	58.9 Hz
	An additional 10% of the ERCOT System Load

(Total 15%)

	58.5 Hz
	An additional 10% of the ERCOT System Load

(Total 25%)


(2)
ERCOT will, prior to the peak each year, survey each Transmission Service Provider’s (TSP) compliance with the automatic load shedding steps above, and report its findings to the ERCOT Technical Advisory Committee (TAC).  For minimum compliance, TSPs are obligated to meet the prescribed percent values at all times. It is not permitted to use rounding to meet the minimum.  ERCOT will direct a review of the automatic firm load shedding program whenever warranted by conditions.  At a minimum, this review will follow the Reliability Operations Subcommittee (ROS) directed dynamic simulations of automatic firm load shedding conducted at five-year intervals beginning in the summer of 2001.

(3)
Additional under-frequency relays may be installed on Transmission Facilities with the approval 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.  A TSP 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 TSP.  ERCOT will be notified and provided with the details of any such arrangement prior to implementation.

(4)
TSPs shall ensure, to the extent possible, and under the direction of ERCOT, that Loads equipped with under-frequency relays are dispersed geographically throughout the ERCOT Region to minimize the impact of load shedding within a given geographical area.  Customers equipped with under-frequency relays shall be dispersed without regard to which Load Serving Entity (LSE) serves the customer.  TSPs shall ensure that the under-frequency relays connected to each load will operate with a fixed time delay of no more than 30 cycles. 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. If the frequency drops below 58.5 Hz, ERCOT shall determine additional steps to continue operation.

(5)
If a loss of Load occurs due to the operation of under-frequency relays, a Transmission Operator (TO) may rotate the physical load interrupted to minimize the duration of interruption experienced by individual customers or to restore the availability of under-frequency load-shedding capability.  In no event shall the initial total amount of load without service be decreased by a TO without the approval of ERCOT.  TOs shall make every reasonable attempt to restore load, either by automatic or manual means, to preserve system integrity.  TSPs shall exercise extreme caution in restoring load so that the capability limits of generating units and transmission lines are not exceeded.

(6)
Whenever possible, TSPs shall not manually drop load connected to under-frequency relays during the implementation of Step 4 of the Emergency Electric Curtailment Plan.


2.6.2
Generators

(1)
If under-frequency relays are installed, these relays shall be set such that the automatic removal of individual generating units from the ERCOT System meets the following requirements:

	Frequency Range
	Delay to Trip

	Above 59.4 Hz
	No automatic tripping

(Continuous operation)

	Above 58.4 Hz up to

And including 59.4 Hz
	Not less than 9 minutes

	Above 58.0 Hz up to

And including 58.4 Hz
	Not less than 30 seconds

	Above 57.5 Hz up to

And including 58.0 Hz
	Not less than 2 seconds

	57.5 Hz or below
	No time delay required


(2)
No prearranged instruction that conflicts with the above limits will be given for the manual removal of an otherwise operable generating unit.  This Operating Guide is not intended to conflict with the plant operator's responsibility to protect generating units from potentially damaging operating conditions.  While this Operating Guide does not address the removal of generating units for frequency deviations above 60 Hz, it is realized that the generating unit operating restrictions below 60 Hz apply equally to operation of a generating unit above 60 Hz.

2.7
System Voltage Profile

2.7.1
Introduction

(1)
The system Voltage Profile is a predetermined distribution of desired nominal voltage set points across the ERCOT Region.

(2)
ERCOT shall coordinate and conduct studies with the Transmission Service Providers (TSPs) to determine the normally desired Voltage Profile for all Generation Resource busses in the ERCOT Region as specified in item (1), Protocol Section 3.15, Voltage Support as published on the MIS Secure Area.

(3)
ERCOT shall establish and update Voltage Profiles at points of interconnection of Generation Resources to maintain system voltages within established limits. 

2.7.2
Maintaining Voltage Profile

ERCOT has the responsibility for monitoring and controlling the Voltage Profile and should use the following:

(1)
Operations Engineering

(a)
All voltage limits must be based on sound engineering studies that use the appropriate Network Operations Model.  Transmission Service Provider (TSP) study results should be made available to ERCOT; and

(b)
Transfer limits shall reflect voltage and/or reactive restrictions.

(2)
Coordination

(a)
Entities must coordinate high voltage limits in order to guarantee that the maximum continuous over-voltage of equipment is not exceeded.  TOs shall notify ERCOT of normal operating voltage limits and post-contingency voltage limits for each bus; 

(b)
Low voltage limits must be coordinated in order to prevent one Entity from being a burden to another;

(c)
Voltage limits shall not be violated during all normal and first contingency conditions; and

(d)
The operation of all Reactive Power devices under the control of a TO or a Qualified Scheduling Entity (QSE) will be coordinated under the direction of ERCOT to maintain transmission voltage levels within normal limits and post-contingency voltages within post contingency limits.  Static reactive devices will be managed to ensure that adequate dynamic reactive reserves are maintained at all times.

(3)
Notification

(a)
Generation Resources with voltage problems shall notify the TO to whom they are directly connected.  TOs shall notify other affected TOs and ERCOT; and

(b)
ERCOT will monitor events and may direct actions to solve the problem.
(4)
Response

(a)
When the voltage levels deviate from established limits, ERCOT or the delegated TO shall take immediate steps to relieve the condition using all available reactive resources.

(5)
Monitoring

(a)
TOs shall provide telemetry to ERCOT on all major transmission bus voltages.  
(6)
Controls

(a)
ERCOT must be aware of the locations of available reactive capability;

(b)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows; and

(c)
Controls to maintain Voltage Profiles may include but are not limited to Capacitor switching, reactor switching, autotransformer tap changing, generator reactive dispatch, transmission line switching, and Load shedding.

(7)
Documentation

(a)
Each TO must maintain a voltage/reactive plan for normal and Emergency Conditions and will provide this plan to adjacent TOs as well as ERCOT upon request.

(8)
Emergency or Abnormal Conditions

(a)
Transmission systems shall be designed so that effective reactive reserves shall be available without de-energizing other Facilities or shedding Load under normal conditions;

(b)
Major transmission lines shall be kept in service during light Load as much as possible.  Lines should only be removed after all applicable reactive controls are implemented and studies show that reliability will not be degraded; and

(c)
Voltage reduction should not be done on the transmission system unless coordinated with adjacent TOs.

2.7.3
Special Consideration for Nuclear Power Plants

In all planning studies and Real-Time operations, ERCOT and TOs shall maintain the switchyard voltage at each nuclear power plant at a nominal value that does not violate its licensing basis with the Nuclear Regulatory Commission.  ERCOT shall notify the QSE representing a nuclear power plant of the result of any studies where the voltage at the plant switchyard cannot be adequately maintained.  ERCOT and the  TO shall monitor the voltage in Real-Time and provide notice to the QSE representing the nuclear power plant of any voltage inadequacy at the plant switchyard that cannot be corrected within 30 minutes.  High and low limits on switchyard voltage at each nuclear power plant necessary to meet these requirements shall be specified in ERCOT Procedures.  

2.7.4
Reactive Considerations for Generation Resources

2.7.4.1
 Maintaining System Voltage

(1)
ERCOT will maintain a performance log of QSEs acknowledgements of Dispatch Instructions concerning scheduled voltage or scheduled Reactive output requests.  QSEs responding in less than two minutes from the time of issuance of such requests shall be deemed satisfactory.

(2)
ERCOT shall monitor the Automatic Voltage Regulator (AVR), as required in Protocol Section 6.5.5.1, Changes in Resource Status, to assure that it is on and operating automatically at least 98% of the time in which the QSE is providing the Reactive Power supply from Generation Resources required to provide Voltage Support Service (VSS).  The percentage is calculated as:  Time (AVR is on while providing Service) / (Total Time Providing Services) ( 100%.

(3)
Except under Force Majeure conditions or ERCOT-permitted operation of the generating unit, failure of a Generation Resource required to provide VSS to provide either leading or lagging reactive up to the required capability of the unit upon request from a TO or ERCOT may, at the discretion of ERCOT, be reported to the Texas Regional Entity.

(4)
Except under Force Majeure conditions or ERCOT-permitted operation of the generating unit, if a Generation Resource required to provide VSS fails to maintain transmission system voltage at the point of interconnection with the TSP within 2% of the voltage profile while operating at less than the maximum reactive capability of the generating unit, ERCOT may, at its discretion, report this to the Texas Regional Entity.

(5)
The Texas Regional Entity will investigate claims of alleged non-compliance and Force Majeure conditions, and address confirmed non-compliance situations.  The Texas Regional Entity will advise the Generation Resource, its QSE, ERCOT, and the TSP planning and operating staffs of the results of such investigations.

2.7.4.2
 Parameters for Standard Reactor and Capacitor Switching Plan 

(1)
TOs shall provide switching plans for automatically controlled reactors, capacitors, and other reactive controlled sources to ERCOT.  For manually switched reactive devices, the TO shall provide its guidelines for the operation of these devices.  These plans and guidelines shall be posted on the Market Information System (MIS) Secure Area and must be provided in accordance with the Network Operations Model Change Request (NOMCR) or other ERCOT prescribed process. The parameters to be provided in the standard reactor and capacitor switching plan as required by Protocol Section 3.10.7.1.5, Reactors, Capacitors, and other Reactive Controlled Sources are as follows:

Device Attributes 

(a)
Transmission Element name per Protocol Section 3.10.7.1, Modeling of Transmission Elements and Parameters; 

(b)
Substation name; 




















and 

(c)
Schedules of device: 

(i)
Time-based;

(ii)
Voltage-based;

(iii)
Load-based;

(iv)
Contingency-based;

(v)
Normal Operation;

(vi)
Emergency Operation;

(vii)
Seasonal; and

(viii)
Others as required by technology.

(2)
From a modeling perspective, ERCOT shall work with the Market Participants to ensure that the advanced application tool(s) voltage/reactive control methodology reflects actual field operation to the extent practicable.

2.7.4.3

Unit Dispatch Beyond the Corrected Unit Reactive Limit (CURL) or Unit Reactive Limit (URL)

Each generator shall respond to ERCOT instructed voltage control, including exceeding its Corrected Unit Reactive Limit (CURL) or Unit Reactive Limit (URL).  For multi-generator busses, ERCOT shall not instruct any single generator to operate beyond its CURL or URL until all generators on-line and interconnected at the same transmission bus, have been instructed to their respective CURLs or URLs.

2.8
Operation of Direct Current Ties (DC Ties)

 (1)
ERCOT will confirm interconnected non-ERCOT Balancing Authority schedule profiles with the Direct Current Tie (DC Tie) operator, who will control the tie to the schedules agreed to by both the designated security coordinator for the interconnected non-ERCOT Balancing Authority and ERCOT. 

 (2)
Any changes in the DC Tie schedules due to a de-rating of the DC Tie or transmission/generation capabilities in the non-ERCOT Balancing Authority will be communicated to ERCOT by the DC Tie Operator or designated security coordinator for the interconnected non-ERCOT Balancing Authority.

(3)
ERCOT will coordinate operation of the DC Tie(s) with the DC Tie operator such that the “Inadvertent Energy Account” as defined in Protocol Section 6.5.4, Inadvertent Energy Account, is maintained as close to zero as practicable. 

2.8.1
Inadvertent Interchange Management 

The only inadvertent energy will be between ERCOT and the Southwest Power Pool (SPP and/or Comision Federal de Electricidad (CFE)).  ERCOT shall track any differences between the net of deemed meter readings at each DC Tie and the actual metered value at that DC Tie in an Inadvertent Energy Account between ERCOT and each interconnected non-ERCOT Balancing Authority as per Protocol Section 6.5.4, Inadvertent Energy Account.  Accounting / payback will be handled according to NERC Standards.  All inadvertent energy is placed in an Inadvertent Payback Account to be paid back in kind.  
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