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2. System Operations

2.1 Operational Duties

Reference:  Protocols Section 5.1.2
ERCOT will perform all control area functions as defined in the Operating Guides and the North American Electric Reliability Council (NERC) guidelines.

Reference:  Protocols Section 5.3

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 Council/ERCOT reliability guidelines.
	· 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 available 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 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 even if all other reasonable options are exercised.

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

· Provide relevant operational information to Market Participants over the ERCOT Market Information System.

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

· Record and report accumulated time error.


2.2 System Monitoring and Control

2.2.1 Overview

The Control Area Authority will maintain continuous surveillance of the status of operating conditions within the ERCOT System and act as a system security central information collection and dissemination point for market participants.

The Control Area Authority is the designated coordinating authority to request and receive information required to continually monitor the operating conditions of ERCOT and to order individual QSEs and/or TDSPs make changes to assure ongoing security and reliability of the total ERCOT System.  

The Control Area Authority shall maintain, monitor or direct the following in accordance with the ERCOT Protocols:

	CONTROL AREA AUTHORITY RESPONSIBILITY
	CONTROL AREA AUTHORITY ACTION

	Generation
	· Monitor Unit status and capability,

· Monitor Voltage regulator status,

· Monitor Unit Commitment,

· Balance system generation and loads,

· Monitor Operating reserves,

· Monitor Forced outages and capability limitations,

· Maintain Net capability test results,

· Maintain Interruptible load test results,

· Compile Ancillary service plans,

· Perform Ancillary Service deployment,

· Collect data for ancillary service accounting,

· Monitor maintenance schedules, and

· Monitor Power System Stabilizer status.

	Bulk-Power Transmission System
	· Monitor Line loading and power transfers,

· Coordinate planned Outages,

· Monitor and detect unplanned outages,

· Perform Contingency analyses,

· Maintain maintenance and construction schedules,

· Monitor and control voltage levels, and

· Monitor Reactive power flows.

	System Operation
	· Monitor Power transfers and interchange,

· Maintain and monitor Ancillary service plans and delivery,

· Monitor compliance with Transmission Security Criteria,

· Direct QSE regulation,

· Maintain Inadvertent balances,

· Direct Time error correction,

· Issue and direct Operating Condition Notices, Advisories, Alerts and Emergency Notices

· Direct Short Supply Operations,

· Direct Implementation of the Emergency Electric Curtailment Plan (EECP), and

· Direct Coordination of the Black Start Plan.

	Reporting
	· Monitor and coordinate information for daily planning, hourly reporting and minute-by-minute operation.

· Verify the accuracy of the real time data.

· Operate a Market Information System (MIS) and a Power Operations System (POS) to disseminate real time, hourly accounting, and operations plan data to and from the Control Area Authority and each QSE and TDSP Control Center.

· Establish the procedure for each QSE and TDSP to report to the Control Area Authority.


2.2.2 Security Criteria

Technical limits established for the operation of transmission equipment shall be applied consistently in TTC calculations, engineering studies, real-time security analyses, and operator actions.

The ERCOT system shall be operated in such a manner that the occurrence of a single contingency will not cause any of the following conditions, unless emergency operation has been implemented: 

a.
Uncontrolled breakup of the transmission system,

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

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

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

A credible single contingency is defined as the forced outage of two generating units in the ERCOT system within a short period of time, or the forced outage of any single transmission element (such as a circuit or transformer).  The forced outage of a double-circuit transmission line (DCKT) will be considered a credible single contingency during any ERCOT declared alert or for any operating conditions characterized by high DCKT outage probability or consequence. 

2.2.3 Automatic Generation Control Systems

ERCOT shall operate the frequency control 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.

The ERCOT frequency control system shall deploy Regulation and Responsive Reserve energy as necessary in accordance with the ERCOT Protocols to meet NERC requirements. 

ERCOT will deploy resources via electronic instruction to QSEs that represent generators providing AGC resources.  QSEs shall use Automatic Generation Control to direct the output of generation facilities within the response times in accordance with the ERCOT Protocols and as described in the document “Communicating With ERCOT”.

2.2.3.1 Bias Settings

The automatic generation control should have bias settings that are equal to the measured frequency response characteristic.  This bias setting should be changed with significant generating capability changes.  The ERCOT Control Area Authority will check the area frequency response characteristic each time a disturbance causes a .175 Hz deviation.  Information thus obtained will be used to evaluate bias settings.

2.2.3.2 Maintenance And Verification

Each provider of Regulation and/or Responsive Reserve ancillary service will properly maintain automatic generation control equipment.  

The ERCOT Control Area Authority will initiate a regulation survey to evaluate the performance of all automatic generation control equipment in ERCOT.  Performance Criteria Surveys will be conducted in conjunction with NERC, as outlined in the NERC Operating Manual.

The necessity of such performance checks is indicated by persistent high or low frequency, failure to comply with NERC required performance criteria. The regulation energy survey utilizes the Hourly Average Megawatt Error tabulation form and equations.

2.2.3.3 Regulation Provider Loss of AGC (Generator loses pulse signal)

If a QSE providing Regulation Services or Responsive Reserve services loses its Automatic Generation Control for any reason, it should notify the ERCOT Control Area Authority.  The ERCOT Control Area Authority should be advised of the estimated duration of the loss.  The ERCOT Control Area Authority will assess whether additional action should be taken to maintain ERCOT system frequency. Possible actions ERCOT taken by the Control Area Authority will be in accordance with the ERCOT Protocols and may include:

· Placing another QSE on Flat Frequency Control, and/or

· Opening the market for new Regulation or Responsive Reserve resource bids for the period of anticipated loss.

2.2.3.4 ERCOT Control Area Authority loss of Automatic Control

The ERCOT Control Area Authority is obligated to have back-up facilities in place for loss of control systems.  In the event that these backup facilities also fail to perform, the ERCOT Control Area Authority shall direct specific QSEs providing frequency control to implement Flat Frequency Control.

If action is necessary, the ERCOT Control Area Authority will arrange for these QSEs to go on Flat Frequency Control (FFC) for the duration of the control loss and will define the ERCOT bias.  If a QSE on FFC develops a problem with regulating room, the ERCOT Control Area Authority will order additional balancing or regulation energy from another QSE to create regulation room.

2.2.3.5 Changes in Control Mode

A QSE shall notify (telephone) the ERCOT Control Area Authority and obtain approval prior to changing control modes.  Valid QSE control modes are Normal (ancillary services control), Flat Frequency and Off control.

2.2.3.6 Load and Frequency Regulation

Reference:  Protocols Sections 6.1.2 and 6.1.3
6.1.2
Regulation Service – Down  

As provided by ERCOT to the QSEs: Regulation-down power is deployed in response to an increase in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides.  

As provided by a QSE to ERCOT: The provision of Generation Resource capacity to ERCOT so that ERCOT can deploy power for the purpose of controlling frequency by continuously balancing generation and Load within the ERCOT System.

6.1.3
Regulation Service-Up

As provided by ERCOT to the QSEs: Regulation up power is deployed in response to a decrease in ERCOT System frequency to maintain the target ERCOT System frequency within predetermined limits according to the Operating Guides. 

As provided by a QSE to ERCOT: The provision of Generation Resource capacity to ERCOT so that ERCOT can deploy power for the purpose of controlling frequency by continuously balancing generation and Load within the ERCOT System.

The ERCOT Control Area Authority shall purchase sufficient Regulation resources to provide satisfactory control performance for ERCOT.  ERCOT shall determine the satisfactory amount of regulation service required by statistical analysis of possible unit outages and load forecast error to expect operation 95% of hours without deploying Responsive Reserve Service.

2.2.4 Automatic Voltage Regulators And Power System Stabilizers

Reference:  Protocols Section 6.5.7
(9) A QSE’s Generation Resource shall operate with the unit’s Automatic Voltage Regulator (AVR) in use unless specifically directed to operate in manual mode by ERCOT, or unless the QSE determines a need to operate in manual in Emergency Conditions.  When the QSE changes the mode, the QSE shall promptly inform ERCOT.  Any QSE-controlled power system stabilizers will be kept in service whenever possible.  QSEs’ control centers will monitor the status of their regulators and stabilizers.

Generator Automatic Voltage Regulators (AVR) and power system stabilizers (PSS) will be kept in service whenever possible.  Generation Resources (GR) shall notify their Qualified Scheduling Entity (QSE) who in turn will promptly notify the ERCOT Control Area Authority when a voltage regulator or stabilizer is taken out of service due to equipment maintenance or failure and when it is returned to normal operation.  ERCOT is responsible for notifying the appropriate TO of such AVR and PSS status changes.  QSEs shall supply AVR and PSS status logs to ERCOT upon request.

Performance tests shall be conducted on Automatic Voltage Regulators every five years or if equipment characteristics are knowingly modified.  The test reports should include the minimum and maximum excitation limiters (volts/hertz), gain and time constants, type of voltage regulator control function, date tested, and voltage regulator control setting.

Excitation systems, including power system stabilizers, shall also be tested every five years.  

2.2.5 Turbine Speed Governors

All governors must be placed in-service.

Governor performance tests should be conducted at least every two years and results used in analysis as described in Section 6.2.1, Turbine Governor Speed Regulation Tests.  A sample of such tests may be found in Section 6.2.1.2, Example of a Turbine Governor Speed Regulation Test for Mechanical Hydraulic Governor.  Every effort should be made to maintain governors with a 5% droop characteristic.

There are other elements that can contribute to poor governor response.  These include:

· Governor dead band

· Valve position limits

· Blocked governor operation

· Control mode

· Adjustable rates or limits

· Boiler/turbine coordinated control action

Every attempt should be made to minimize the effects of these elements on the governor operation.  Each QSE should monitor its units to verify that these elements do not contribute to a governor droop characteristic greater than 5%.

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.

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

As necessary, a Contingency Reserve Adjustment (CRA) will be calculated by the PDC Task Force and submitted to the Reliability and Operations Subcommittee for review and approval.  ERCOT will include the CRA in the daily A/S plan.

2.2.7 Time Error And Time Synchronization

2.2.7.1 Time Error

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

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 Market Information System (MIS).  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 shall adjust generation to achieve the correction frequency (59.98 Hz for fast and 60.02 Hz for slow) and shall immediately notify all QSEs of the frequency and the start time. A time correction may be terminated after five hours or after any hour without a one-half second error reduction.  The Control Area Authority will provide adequate notice of starting and ending the time correction to allow QSE’s to incorporate the changed frequency in their SCE.

2.2.7.2 Time Synchronization

In order to promote accurate data reporting during EECP and other system events, and to ensure transaction schedules are simultaneous, all QSEs and TDSPs, and the ERCOT Control Area Authority 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.  The ERCOT Control Area Authority, QSEs deploying Ancillary Services and TSPs will have written procedures to compare and reset their clocks and voice and data recording systems’ times with the NBS on at least a weekly basis.

2.3 Dispatch Duties

2.3.1 Control Area Operator Authority

ERCOT, as Control Area Operator (CAO), is authorized to take the following actions for the limited purpose of securely operating the ERCOT Transmission Grid in conformance with the standards specified in the Protocols, Section 5.2 and according to the ERCOT Protocols in general. Standards and practices used in the operation of the ERCOT Transmission Grid include but are not limited to:

Direct the physical operation of the ERCOT System, including circuit breakers, switches, voltage control equipment, protective relays, metering and Load shedding equipment;

Deploy Resources that have committed to provide Ancillary Services;

Direct changes in the operation of voltage control equipment;

Direct the implementation of OOM obligations and the use of RMR Service and transmission switching in order to prevent the violation of ERCOT System security limits; and

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

Reference:  Protocols Section 5.2.1

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.

2.3.2 Dispatch Instruction Procedures

Dispatch Instructions consist of Verbal Dispatch Instructions and Dispatch Instructions issued via the Messaging System.  The procedures for all dispatch instructions are as follows:

	TYPE OF INSTRUCTION
	ERCOT CONTROL AREA AUTHORITY PROCEDURE

	All Dispatch Instructions to Resources (whether for dispatch of Ancillary Services, System Emergencies or any other reason)
	Directed to the QSE responsible for the affected Resource, normally performed electronically via RTU or XML.

	Resource or group of Resources has inadequately responded to a Dispatch Instruction
	Notify the relevant QSE

	Verbal communication of Dispatch Instructions
	Record all voice conversations that occur

	Written or electronic communication of Dispatch Instructions
	Record or file all written or electronic Dispatch Instructions and acknowledgements as soon as practicable after the issuance of the Dispatch Instruction.

	Recipient of Dispatch Instruction, by mutual agreement of the QSE and ERCOT or the TDSP and ERCOT
	Dispatch Instructions to the QSE or TDSP may be provided to the QSEs or TDSPs or their Designated Agent.


2.3.2.1 Contents of Verbal Dispatch Instructions

Valid verbal Dispatch Instructions shall contain the following information:

Reference:  Protocols Section 5.4.2.1
5. Identification of the responsible Entity and instructing authority (to include ERCOT operator’s and receiving operator’s names);

6. Specific Resources or TDSP Facilities that are the subject of the Dispatch Instruction;

7. Specific action required;

8. Current operating level or state of the Resources or TDSP Facilities that are the subject of the Dispatch Instruction;

9. Operating level or state to which such Resources or Facilities will be dispatched;

10. Time of notification of the Dispatch Instruction;

11. Time at which the QSE or TDSP is required to initiate the Dispatch Instruction;

12. Time within which the QSE or TDSP is required to complete the Dispatch Instruction; and

13. Other information relevant to the specific Dispatch Instruction.  

2.3.2.2 Dispatch Instruction via the Messaging System

Valid Dispatch Instructions issued via the messaging system shall contain the following information:

Reference:  Protocols Section 5.4.2.2

14. Identification of the responsible Entity;

[PIP 158:  At such time as the system is adjusted to facilitate entry of the instructing authority, the following language will replace (1) above:]

(1) Identification of the responsible Entity and instructing authority (to include ERCOT operator’s and receiving operator’s names);

15. Specific Resources that are the subject of the Dispatch Instruction;

16. Specific action required;

17. Time of notification of the Dispatch Instruction via a timestamp on the Dispatch Instruction;

18. Time at which the QSE is required to initiate the Dispatch Instruction;

19. Time within which the QSE is required to complete the Dispatch Instruction; and

20. Other information relevant to the specific Dispatch Instruction.

[PIP 158:  The current operating level, the dispatched operating level, and the time of notification of the Dispatch Instruction are not supported in the current design.  When the functionality is included in the system, the items will be replace items #4 onward above with the following::]

(4) Operating level of any specific Resource(s) that are the subject of the Dispatch Instruction at the instant prior to the time the Dispatch Instruction will become valid;

(5) Current Operating level of any specific Resource(s) that are the subject of the Dispatch Instruction;

(6) Operating level to which the Resources will be dispatched;

(7) Time of notification of the Dispatch Instruction;

(8) Time at which the QSE is required to initiate the Dispatch Instruction;

(9) Time within which the QSE is required to complete the Dispatch Instruction; and

(10) Other information relevant to the specific Dispatch Instruction.

2.3.2.3 Compliance with Dispatch Instructions

Reference:  Protocols Section 5.4.4

(1) Each TDSP and each QSE within the ERCOT System shall comply fully and promptly with valid Dispatch Instructions, unless in the sole and reasonable judgment of the TDSP or QSE, such compliance would create a threat to safety, risk of bodily harm or damage to the equipment, or is otherwise not in compliance with these Protocols.

(2) If the recipient of a valid Dispatch Instruction does not comply because in the sole and reasonable judgment of the TDSP or QSE, such compliance would create a threat to safety, risk of bodily harm or damage to the equipment, or is otherwise not in compliance with these Protocols, then, the TDSP or QSE must immediately notify ERCOT and provide the reason for non-compliance. 

(3) If the recipient of a Dispatch Instruction recognizes that the Dispatch Instruction conflicts with other valid instructions or is invalid, the recipient will immediately notify ERCOT of the conflict and request resolution.

(4) Upon receipt of notice of non-compliance or conflict with Dispatch Instructions, ERCOT may, but is not required to, issue new Dispatch Instructions in response to the TDSP or QSE’s notice.

(5) ERCOT’s final instruction in effect will apply for all Protocol-related processes. If the QSE does not comply after receiving the final instruction, the QSE shall remain liable for failure to meet its obligations under the Protocols and shall remain liable for any charges resulting from such failure. 

(6) ERCOT’s final instruction to a TDSP in effect will apply for all Protocol-related processes. If the TDSP does not comply after receiving the final instruction, the TDSP shall remain liable for such failure under these Protocols in accordance with the TDSP’s Agreement with ERCOT. 

(7) In all cases in which compliance with a Dispatch Instruction is disputed, both ERCOT and the QSE or TDSP shall document their communications, agreements, disagreements, and reasons for their actions, to enable resolution of the dispute through the ADR process in Section 20, Alternative Dispute Resolution.

2.4 Scheduling

Reference:  Protocols Section 4.2

ERCOT is responsible for administering the Day Ahead and Adjustment Period Scheduling Processes through which final schedules for energy and Ancillary Services are submitted by QSEs and a current Operating Plan is developed for use in operating the ERCOT System in Real Time. To fulfill its responsibilities with respect to providing information to the market necessary for QSEs to schedule energy and Ancillary Services, ERCOT shall:

(1) Post forecasted ERCOT System conditions and Load for the next 7 days, by hour, by Congestion Zone;  

PIP155: ESCA clarification: "Load area forecast" will not be published. Once posted, 4.2(1) should be amended as follows:


(1)
Post forecasted ERCOT System conditions and Load for the next seven (7) days by hour, by Congestion Zone. ERCOT will also post any area Load forecasts that were used to create the system Load forecast;

(2) Post forecasted Transmission Loss Factors and Distribution Loss Factors;

(3) Post Load Profiles for non-IDR metered Customers;

(4) Validate the QSEs’ energy schedules and make adjustments as necessary in accordance with the validation process; 

(5) Validate the QSEs’ Ancillary Service schedules and Self-Arranged Ancillary Service Resources;

(6) Only accept schedules from a QSE; and 
(7) Require all Loads and Resources be represented by a QSE.
2.4.1 Day Ahead Scheduling

The Control Area Authority is required to perform specific analysis of the ERCOT System and provide information to QSEs and others within the ERCOT System during specific periods of the day prior to the Operating Day, as follows:

	TIME PERIOD
	ERCOT ACTION

	Prior to 0600
	For each hour of the Operating Day, ERCOT shall post:

Reference:  Protocols Section 4.4.2

No later than 0600 in the Day Ahead ERCOT shall post the following information for each hour of the Operating Day: 

(1) A forecast of conditions on the ERCOT System, including known transmission line and other Transmission Facility Outages;

(2) A forecast of Total Transfer Capability including any relevant information describing forecasted transfers for each CSC.

(3) Weather assumptions used by ERCOT to forecast ERCOT System conditions.


	0600
	Publish updated transmission system information:

Reference:  Protocols Section 4.4.4

ERCOT will notify QSEs by 0600 of the Day Ahead of the QSE’s Day Ahead Ancillary Service Obligations.  The Day Ahead Ancillary Service Obligation will be assigned to each QSE by multiplying the ERCOT Obligation by the sum of the load ratio shares, rounded to no fewer than six (6) decimal places, for the LSEs that a QSE represents.

Reference:  Protocols Section 4.4.5

[PIP 145 Ref. paragraph below, current design does not provide a notification to QSEs of Mandatory BES Down bid percentage requirements.  When functionality added, add the following section:]

ERCOT will notify QSEs by 0600 of the Day Ahead of the QSE’s percentage requirement for Balancing Energy Service Down bids by Congestion Zone for each hour of the Operating Day.  The percentage requirement will be the same for all QSEs.



	1100
	Validate Schedules and notify affected Qualified Scheduling Entities (QSEs) of any invalid or mismatched schedules.

	1115
	· Review Schedules using the Commercial Model

· Evaluate CSC Congestion

· Notify QSEs of Congested CSCs

· Post schedule impact on CSCs

· Notify QSEs of any difference in ERCOT’s zonal Load forecast and the aggregate of QSE schedules in a zone.

	1300
	Validate Schedules and notify affected QSEs of any invalid or mismatched schedules

	1315
	Validate resubmitted schedules and adjust as necessary.

	1330
	· Purchase AS through ERCOT AS Market in order to complete ERCOT’s Day Ahead AS plan.

· Review Day Ahead Market Clearing Prices for Capacity (MCPC) for each Day Ahead AS market operated by ERCOT.

	1500
	Review and validate AS schedules as necessary.

	1600
	Verify that Resource Plans are sufficient to meet the QSE schedule. If not, ERCOT will notify the QSE.

	No later than 1800
	· Evaluate Resource Plans to determine system security

· Evaluate RPRS needed to correct CSC, and Operational Congestion – Operational Model, and capacity insufficiency.

· Create Merit Order of RPRS by Zone or operational constraint as applicable

· Determine MCPC for RPRS by Zone as applicable and save RPRS energy bids for applicable balancing markets.

· Close and clear Day Ahead RPRS market


2.4.2 Adjustment Period Scheduling Process

Reference:  Protocols Section 4.1.2 

The Adjustment Period Scheduling Process will follow the following timeline with time T being the start of the Operating Hour:

	Adjustment Period 
	QSE Responsibility:
	ERCOT Responsibility:

	Time = T minus 60 minutes 
	· Submit updated Balanced Schedule of Obligations and Supply for the hour beginning at Time T, and any hour after T 

· Submit bids for Balancing Energy including any mandatory decremental Balancing Energy bids

· Submit updated Self-Arranged AS schedule for the hour beginning at Time T and any hour after Time T (the amount of Self-Arranged AS may not change from Day Ahead, however, the Resources supplying the Self Arranged AS may be altered.  If ERCOT calls on additional AS in the AP, the allocated portion of the additional AS may be self- arranged).  

· Submit updates to Resource Plan

· Submit bids for RPRS

· Submit bids for additional Ancillary Services

· Submit bids for incremental and decremental resource specific premiums.
	· Review updated Balanced Schedule

· Review updated Resource Plans

· Review updated Self-Arranged AS Schedule

· Validate Schedules and notify affected Qualified Scheduling Entities (QSEs) of any invalid or mismatched schedules. 

· Identify CSC or OC Congestion or capacity insufficiency

	Time = T minus 45 minutes
	· Resubmit corrected schedules.
	


Any hour, on the hour, more than sixty (60) minutes prior to the Operating Hour, ERCOT Control Area Authority shall perform the following actions, based on QSE submissions:

Review QSE Submitted updated Balanced Schedules

Review QSE submitted updated Resource Plans

Review QSE submitted updated Self-Arranged Ancillary Service Schedule

Validate Schedules and notify affected Qualified Scheduling Entities (QSEs) of any invalid or mismatched schedules. 

Identify CSC or OC Congestion or capacity insufficiency and take action to maintain ERCOT security.

· Any hour, 15 minutes after the hour, more than 60 minutes prior to the operating hour, ERCOT will validate resubmitted schedules and adjust as necessary

2.4.3 Direct Current Tie Interconnection Day Ahead Scheduling Process

2.4.3.1 Control Area Operations

Reference:  Protocols Section 4.4.18.1

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

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

2.4.3.2 Linkage of Schedules with Interconnected Non-ERCOT Control Area Schedules

Reference:  Protocols Section 4.4.18.2

ERCOT will match the Supply and Obligation schedules submitted by the QSEs with interconnected non-ERCOT Control Area schedules obtained through the NERC scheduling process to confirm schedules and perform checkouts with adjacent interconnected non-ERCOT Control Areas.  ERCOT will determine the linkage between interconnected non-ERCOT Control Area schedules and Supply and Obligation schedules submitted by QSEs. QSE schedules into the DC Tie are an Obligation.  QSE schedules from the DC Tie are a Supply.  If a match does not exist between the interconnected non-ERCOT Control Area schedule and the QSE schedule to or from the DC Tie, then ERCOT will deny the interconnected non-ERCOT Control Area schedule with the applicable interconnected non-ERCOT Control Area(s).  Any QSE’s Supply or Obligation schedule indicated as being received or delivered to or from a DC Tie that cannot be confirmed or linked by ERCOT, will be declared a mismatch and set to zero as described in Section 4.7.2, Schedule Validation Process.

2.4.3.3 Operation of DC Ties

Reference:  Protocols Section 4.4.18.3

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

2.4.4 Temporary Deviations from Scheduling Procedures

Reference:  Protocols Section 4.8

If ERCOT is unable to comply with any of the deadlines in Sections 4.4, Day Ahead Scheduling Process, or Section 4.5, Adjustment Period Scheduling Process, it may temporarily deviate from those timing requirements to the extent necessary to ensure the secure operation of the ERCOT System. Temporary measures may include varying the timing requirements as specified in Section 4.4.19, Decision to Extend Day Ahead Scheduling Process to Two Day Ahead Scheduling Process, or omitting one or more procedures in the scheduling process. In such an event, ERCOT shall immediately declare an Emergency Condition and notify all QSEs of the following: 

(1) Details of the affected timing requirements and procedures;

(2) Details of any interim requirements;

(3) An estimate of the period for which the interim requirements will apply; and

(4) Reasons for the temporary variation.

If, despite the variation of any time requirement or the omission of any procedure, ERCOT is unable to operate the Day Ahead scheduling process, ERCOT may abort the Day Ahead scheduling process and require all schedules to be submitted in the Adjustment Period.

If, despite the variation of any time requirement or omission of any step, ERCOT is unable to operate the Adjustment Period scheduling process, ERCOT may abort the Adjustment Period process and operate under its Operating Period procedures.

If ERCOT implements a Two Day Ahead scheduling process, that process shall be as described in Section 4.4.19, Decision to Extend Day Ahead Scheduling Process to Two Day Ahead Scheduling Process.

2.4.5 Real-Time Schedules

2.4.5.1 Dynamic Schedule

Reference:  Protocols Section 4.9

QSE’s may use dynamic power signals to control generation to match a metered Load in order to minimize the QSE’s exposure to the Balancing Energy market. To implement the Dynamic Schedule the QSE will send Real Time telemetry to ERCOT that is equal to the metered Load, which the QSE wishes to follow.  ERCOT will integrate the signal for each Settlement Interval and provide it to settlement as the scheduled Obligation for that metered Load. Settlement will also use the same integrated value as a scheduled Supply for that interval for the QSE. The integrated values will be used at settlement in the same manner as any other Supply or Obligation schedule.

Designated Supply Schedule

The QSE’s schedule will include one Supply Resource or fleet designated to follow the Dynamic Schedule for a Load.  The designated Supply schedule will be estimated in the same manner as the designated Load.  At settlement, the estimated schedule for the designated Resource will be replaced with the integrated final power signal from the dynamic Load.

Approval of the Use of Dynamic Load Schedules

(1) Each QSE that plans to use Dynamic Schedules must submit a proposal of the Dynamic Schedule to ERCOT for analysis of Congestion impacts and reliability in accordance with the Operating Guides.  

(2) Subject to number (1) above, any QSE that represents Non Opt-In Entities that own, have under construction, or have contractual rights to Generation Resources, as of May 1, 2000, may use Dynamic Schedules.  Once a Non Opt-In Entity offers Customer Choice, it must submit a new proposal for Dynamic Scheduling to ERCOT for approval.

(3) ERCOT may approve other dynamic scheduling proposals by QSEs on a case-by-case basis. Approval will be based on the schedule’s impact on ERCOT’s ability to determine and manage Congestion, ERCOT's ability to monitor Generation Resource and Load behavior associated with the schedule and its impact on system reliability.  QSEs that represent Non Opt-in Entities which submit proposals in accordance with (1) and (2) above will be deemed acceptable by ERCOT.  

(4) New proposals for Dynamic Schedules within Congestion Zones will be considered after June 1, 2001 and across Congestion Zones after June 1, 2002. 

Reference:  Protocols Section 4.9.3
(1) All power signals for Dynamic Schedules must be sent to ERCOT in Real Time via telemetry.

(2) Each Dynamic Schedule must be tied to a Load meter or group of Load meters. This includes Load that is calculated by subtracting interchange telemetry from actual generation telemetry, appropriately adjusted for T&D Losses.  A Load or group of Loads that is/are dynamically scheduled can only be followed by Generation Resources represented by the same QSE as the Load. 

(3) Each Dynamic Schedule will indicate the dynamic power signal that will be used to create the final schedule.

(4) Dynamic Schedules tied to Load meters (or groups of Load meters) may be used between Congestion Zones.

(5) A QSE using Dynamic Schedules shall send a dynamic power signal or signals to ERCOT. 

(6) Each QSE with a Dynamic Schedule will include in its schedules and plans submitted to ERCOT, an estimate for the integration of the schedule for each Settlement Interval.  These schedule integration estimates will be used for allocation of RPRS costs.

(7) ERCOT will integrate the dynamic power signal sent by a QSE for each Settlement Interval. This integrated signal shall replace the estimate and will be used in settlement as the final schedule. Dynamic Schedules do not alter the settlement process for metered Loads.

(8) If a signal is lost for any reason, ERCOT will use the final schedule for Settlement purposes. 

(9) ERCOT will use the dynamic power signal in each of the applicable QSE’s SCE equation. 

ERCOT may approve other dynamic scheduling proposals by QSEs on a case-by-case basis. Approval will be based on the dynamic schedule’s impact on ERCOT Control Area Authority’s ability to:

Determine and manage Congestion, 

Monitor Generation Resource and Load behavior associated with the schedule, and 

Determine impact on system reliability.  

2.4.5.2 Responsibility Transfer (RspT) Schedules

Reference:  Protocols Section 4.9.4

[PIP151: System does not support RT. Working with ESCA to resolve. If unable to support by June 1, section 4.9.4 should be struck, below.] When reinstated, this section should be inserted as follows:

Intra-zonal Responsibility Transfers (RspTs) may be approved beginning on January 1, 2002, unless ERCOT determines that its systems cannot accommodate these transfers without compromising reliability or settlement accuracy.  Each QSE that proposes to use an RspT schedule must submit a proposal of the RspT schedule to ERCOT for analysis of Congestion impacts and reliability in accordance with the Operating Guides.  

4.9.5 Principles for Responsibility Transfer (RspT) Schedules

RsPT may be used to shift responsibility for Supply from one QSE to another QSE within the same Congestion Zone for settlement purposes. The total energy scheduled from each Supply, added together, will not change. As the RspT Dynamic Schedule of one QSE changes there must be an equal and opposite change in the RspT schedule of the other QSE.

Only one of the QSEs will act as the controller of the Real Time Dynamic Schedule and will send a Real Time signal to ERCOT that represents that QSE’s current power commitment to the other QSE. The Dynamic Schedule of the other QSE will be adjusted correspondingly by ERCOT such that the total scheduled amount of Supply from the two QSEs equals the total energy scheduled by the RspT schedules prior to Real Time.

Each QSE must enter an Inter-QSE Trade to represent a RspT prior to the Operating Period. RspTs will meet the telemetry requirements of ERCOT and must be updated at a rate compatible with ERCOT frequency control system.

ERCOT may approve other responsibility transfers proposed by QSEs on a case-by-case basis.  Approval will be based on the impact of the dynamic schedule on the ERCOT Control Area Authority’s ability to:

· Determine and manage congestion.

· Monitor Generation Resource and Load behavior associated with the schedule.

· Determine impact on system reliability.

2.4.5.3 Reliability Must Run Units 

The following is the ERCOT Control Area Authority Day Ahead Scheduling Process for Reliability Must Run Units (RMR) Units and Black Start Resources:

	DAY AHEAD HOUR
	ERCOT RESPONSIBILITY

	0900
	Provide initial Delivery Plan to QSEs representing RMR and/or Synchronous Condenser Units where a Market Solution potentially cannot exist.

	1630
	Provide updated Delivery Plan to QSEs representing RMR and/or Synchronous Condenser Units where a Market Solution does not exist.


Reference:  Protocols Section 6.5.9

(1) ERCOT shall follow published procedures when scheduling RMR Units and make available through posting on the MIS all studies supporting the need for declaring units as RMR Units. ERCOT should make every attempt to minimize the use of RMR Facilities. ERCOT should have the right to dispatch an RMR Unit at any time for transmission reliability.  ERCOT will dispatch the unit as early as possible once conditions are identified that require the use of the RMR Facility, as defined in Section 4, Scheduling and the RMR Agreement.

(2) ERCOT must acquire the entire capacity of each RMR Unit.

(3) ERCOT will treat the undeployed energy from RMR Units like any other unit for purposes of Balancing Energy Service Up provided the time of use constraints of the RMR Unit are maintained.  

(4) ERCOT will administer RMR Agreements in such a way as to minimize the use of RMR Units as much as practicable.  ERCOT will provide to all Market Participants all information relative to the use of RMR including energy deployed.  

Reference:  Protocols Section 6.7.8

Deployment of Ancillary Services

(1) If Market Solutions are not available, and in emergency conditions, ERCOT shall have the option to dispatch a contracted RMR Facility at any time for voltage support or localized transmission limitations, but it must dispatch the unit as early as possible (if conditions merit) once conditions are identified that require the use of the RMR Facility and only to the extent of megawatt loading necessary to correct the voltage support or localized transmission limitation. 

(2) ERCOT may elect to use units under an RMR Agreement before issuing an OOMC or OOME Dispatch Instruction subject to the terms of the Agreement.  

(3) ERCOT will deploy RMR in accordance with the RMR Agreement.  RMR Agreements with ERCOT are expected to include limitations on the total service hours, megawatt-hour output, and the number of starts available to ERCOT for each RMR Unit. 

(4) ERCOT shall issue Dispatch Instructions via the Messaging System for any RMR deployment.  Any revisions to those instructions must be communicated via revised Dispatch Instructions.  

(5) ERCOT shall publicly post an annual forecast of the dispatch pattern it expects for each contracted RMR Facility as well as monthly and week-ahead forecasts regarding its use of such Facilities.

(6) If adjustments made by ERCOT would result in the QSE exceeding its scheduled amount of generation, then the affected QSE must accommodate these changes by adjusting other Resources such that the Schedule Control Error is minimized.

2.5 Ancillary Services

2.5.1 ERCOT Responsibilities

Reference:  Protocols Section 6.3.1

(1) ERCOT through its Ancillary Service functions shall develop the Operating Day Ancillary Service Plan for the ERCOT System and the Day Ahead Ancillary Service Obligation will be assigned based on load ratio share data, by LSE, aggregated to the QSE level..  Unless otherwise provided in these Protocols, a QSE’s allocation for Ancillary Services obligation will be determined for each hour according to that LSE’s Load Ratio Share computation by ERCOT.  The LSE Ancillary Service allocation shall be the hourly Load Ratio Share of the Load from the initial settlement data, as defined in Section 9.2, Settlement Statements for the same hour and day of the prior week multiplied by the quantity of the service in the Operating Day AS Plan.

(2) ERCOT shall procure required Ancillary Services not self-arranged by QSEs. 

(3) ERCOT accepts Ancillary Service bids only from QSEs.

(4) ERCOT shall allow the same capacity to be bid as multiple Ancillary Services types recognizing that this capacity may only be selected for one service.

(5) ERCOT shall ensure provision of Ancillary Services to all ERCOT System Market Participants in accordance with these Protocols.

(6) ERCOT shall not discriminate when obtaining Ancillary Services from QSEs submitting Ancillary Service bids.  ERCOT shall not discriminate between Self-Arranged Ancillary Services and ERCOT-procured Ancillary Services when dispatching Ancillary Services.

(7) For AS that are not self-arranged, ERCOT shall procure any additional Resources ERCOT requires during the Day-Ahead Scheduling Process, the Adjustment Period process, or the Operating Period.  

(8) ERCOT shall procure Resources that are used to provide Reliability Must-Run Service or Black Start Service through longer-term Agreements.

(9) Following submission of QSE self-arranged schedules, ERCOT will identify the remaining amount of Ancillary Services that must be acquired in order to complete ERCOT’s Day-Ahead Ancillary Services Plan. Regulation Up, Regulation Down, Responsive, and Non-Spinning services will be procured by ERCOT on the timeline described in Section 4, Scheduling. 

(10) ERCOT will not profit financially from the market. ERCOT will follow the Protocols with respect to the procurement of Ancillary Services and will not otherwise take actions regarding Ancillary Services with the intent to influence, set or control market prices.  

(11) ERCOT will provide that Market Clearing Prices are posted on the Market Information System (MIS) in a timely manner as stated in Section 12.4.1, Scheduling Information, of these Protocols. ERCOT will monitor Market Clearing Prices for errors and will “flag” for further review questionable prices before posting, and make adjustments or notations in the posting if there are conditions that cause the price to be questionable.  ERCOT may only correct the price consistent with these Protocols.  

(12) ERCOT shall post the aggregated ERCOT AS Bid Stacks in accordance with Section 12.4.2, Ancillary Service Related Information of these Protocols.

(13) ERCOT will, through procurement processes specified in these Protocols, procure Ancillary Services as required and charge QSEs for those Ancillary Services in accordance with these Protocols.

(14) ERCOT will ensure ERCOT System reliability and resource adequacy but will afford the market a reasonable opportunity to supply reliability solutions. 

(15) ERCOT will not substitute one type of Ancillary Service for another.

(16) ERCOT shall strive to use Market Solutions to manage Congestion prior to using OOMC or RMR.  

(17) ERCOT will make reasonable efforts to minimize the use of OOMC or contracted RMR Facilities.

(18) ERCOT will provide timely information to those Resource units providing OOMC and RMR services as to the specific use of each unit dispatched.

Extracted from Protocols Section 6.1 in modified form

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

	ANCILLARY SERVICE TYPE
	DEFINITION
	ERCOT CONTROL AREA AUTHORITY ACTION

	Regulation Service – Down

And

Regulation Service-Up
	Generation Resource capacity provided by a QSE to control frequency within the ERCOT System which is controlled minute by minute (normally by an AGC System).
	a. Regulation-down power is deployed in response to a change in ERCOT System frequency above the target system frequency.

b. Regulation up power is deployed in response to a change in ERCOT System frequency below the target system frequency.

	Balancing Energy Service
	The provision of incremental or decremented energy dispatched by Settlement Interval to meet the balancing needs of the ERCOT System.
	Deployed to:

c. Restore regulation control room by replacing regulation service energy with balancing service energy.

d. To ensure that the net energy for Regulation Service up and down is minimized.

e. To insure zonal congestion is managed

	Responsive Reserve Service
	Operating reserves ERCOT maintains to restore the frequency of the ERCOT System within the first few minutes of an event that causes a significant deviation from the standard frequency.

The provision of power and energy by:

· Unloaded Generation Resources that are on-line,

· Resources controlled by high set under-frequency relays, or

· Direct Current (DC) tie-line response. The DC tie-line response must be fully deployed within fifteen (15) seconds on the ERCOT System after the under frequency event.
	Normally None – Responsive Reserve deploys automatically through governor action. 

Or

Deployed for the Operating Hour in response to loss-of-Resource contingencies on the ERCOT System.

	Non-Spinning Reserve Service
	· Off-line Generation Resource capacity, or reserved capacity from on-line Generation Resources, capable of being ramped to a specified output level within thirty (30) minutes, or

· Loads acting as a Resource that are capable of being interrupted within thirty (30) minutes and that are capable of running (or being interrupted) at a specified output level for at least one (1) hour.
	Deployed for the Operating Hour in response to loss-of-Resource contingencies, load forecasting error, or other contingency events on the ERCOT System.

	Replacement Reserve Service
	Bringing into available service a Resource capable of providing additional Balancing Energy Service to ERCOT. (Normally forcing unit commitment)
	Deployment of Loads or non-synchronized Generation Resources in order to make available additional Balancing Energy Service.

	Voltage Support
	The provision of Generation Resource capacity whose power factor and output voltage level can be scheduled by ERCOT to maintain transmission voltages within acceptable limits throughout the ERCOT System in accordance with Section 11 of this Operating Guide 2.
	Direct the scheduling of voltage profiles at the high voltage side of generator busses to maintain transmission voltages on the ERCOT System.

	Black Start Service
	The provision of Resources under a Black Start Agreement, which are capable of self-starting without support from the ERCOT System in the event of a blackout.
	Provide emergency dispatch instructions to begin restoration of the ERCOT System to a secure operating state after a total or partial blackout.

	Reliability Must-Run Service
	The provision of Generation Resource capacity and/or energy Resources under an annual Reliability Must-Run (RMR) Agreement.
	Direct the operation of units which otherwise would not operate and which are necessary to provide voltage support, stability or management of localized transmission constraints under first contingency criteria, where Market Solutions are not available or cost effective.

	Out-Of-Merit Capacity Service
	Generation or Loads acting as a Resource capable of providing additional Balancing Energy Service.
	When capacity insufficiency, Congestion, or other reliability needs exist and a Market Solution does not exist: Deployed to ensure:

f. Regulation Service in either direction is not depleted during the interval, and

g. The net energy for Regulation Service up and down is minimized.

	Out-Of-Merit Energy Service
	The provision of incremental or decremented energy dispatched from a specific Resource by Settlement Interval in Real Time to meet the balancing needs of the ERCOT System when no Market Solution exists or in declared emergencies.
	Dispatched to provide Balancing Energy Service when no Market Solution exists for resolving Congestion or if required in declared emergencies.


ERCOT shall procure and deploy Ancillary Services on behalf of QSEs

2.5.2 Responsive Reserve

2.5.2.1 Obligation

The ERCOT Responsive Reserve Obligation is 2300 MW.

2.5.2.2 Allocation Of Obligation

The daily Responsive Reserve Obligations will be available on the Operating Reserve Display on the ERCOT information system. The allocation of the Responsive Reserve Obligation (RRO) between Load Entities will be based on Section 6.3.1 of the Protocols.

2.5.2.3 Types Of Responsive Reserve

Reference:  Protocols Section 6.5.4 (1)

Responsive Reserve Service (RRS) may be provided by:  (a) unloaded Generation Resources that are on-line, (b) Resources controlled by high-set under-frequency relays, (c) hydro Responsive Reserves, or, (d) from DC Tie response that stops frequency decay.  The minimum amount of RRS provided by Generation Resources shall be as specified in the Operating Guides. QSE’s Generation Resources providing RRS must be on-line and capable of ramping to the awarded output level within ten (10) 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. The amount of RRS on an individual Generation Resource may be further limited by requirements of the Operating Guides.

Responsive reserves provided by a QSE shall meet the following requirements:

21. In no case shall more than 20% of the Net Dependable Capability for any thermal unit be used as Responsive Reserve.

22. In no case shall more than 20% of the Net Dependable Capability for any hydro unit with a 5% droop setting operating as a generator is used as Responsive Reserve.

Interruptible Responsive Reserve

Reference:  Protocols Section 6.5.4, Responsive Reserve Service

(2) A QSE’s Load acting as a Resource must be loaded and capable of unloading the scheduled amount of RRS within ten (10) minutes of instruction by ERCOT and by action of underfrequency relays as specified by the Operating Guides.

(5) Loads acting as a Resource providing RRS must provide a telemetered output signal, including breaker status and status of the under-frequency relay.

(8) The amount of Resources on high-set under-frequency relays providing RRS will be limited to 50 % of the total ERCOT RRS requirement.  ERCOT may reduce this limit if it believes that this amount will have a negative impact on reliability or if this limit would require additional Regulation to be deployed as prescribed in Section 6.4.1, Standards for Determining Ancillary Services Quantities. 

Telemetered Interruptible Load controlled by under-frequency relays (UFR) for automatic interruption may be provisionally qualified and eligible to participate as a responsive reserve Resource as specified in Section 6.10.1, Introduction, of the Protocols.

To become provisionally qualified as a provider of Responsive Reserve Service (RRS), the Load shall complete the following requirements:

Register as a Resource with ERCOT;

Complete Asset Registration of LaaR;

Provide ERCOT the appropriate UFR Load Affidavit;

Provide ERCOT with a simplified one-line diagram between relay and operating device;

Provide ERCOT with a UFR set point calibration documentation including: the relay used to shed Load at low frequency, the relay set point, the relay operating time, and the typical loads to be shed;

Test to verify appropriate voice communications are in place for verbal Dispatch Instructions by ERCOT;

Be capable of interruption by automatic operation of the under-frequency relay(s) set to initiate the interruption whenever system frequency reaches a specific value.  The initiation setting of the relay shall not be any lower than 59.7 Hz.;


Total time from the time frequency is 59.7 Hz (and remains at or below this frequency) to the time load is interrupted shall be no more than 20 cycles. This includes relay and breaker operation times.  
Be capable of interruption within 10 minutes of receipt of a verbal Dispatch Instruction from ERCOT;

Be telemetered through the QSE to the ERCOT CAA with a real-time signal of total interruptible Load on high-set under-frequency relays, breaker status, the status of the high set under-frequency relay, and signals representing the Load Resource’s MW response to instruction; and,

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;

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

· Pass simulated or actual testing according to ERCOT Procedure; and,

· Perform seasonal verification testing as described in Operating Guides Section 6, Reports and Forms.

DC Tie Responsive Reserve

A DC tie may be used as Responsive Spinning Reserve up to 30 MW subject to the following constraints:

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

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

The response delay will not exceed 4 seconds;

The response will be retained until the ERCOT frequency has recovered to a level at or above 60.0 Hz or as directed by the Control Area Authority;

A QSE claiming DC Tie Responsive Reserve Service must demonstrate the existence of contracts agreeing to provide the required response with the DC Tie operator;

A QSE claiming DC Tie Responsive Reserve Service must have agreement with the Control Area on the opposite side of the DC Tie involved approving the amount and conditions.

Hydro Responsive Reserve

Hydro Unit(s) operating in the synchronous condenser fast response mode may be designated as Hydro Responsive Reserve provided that:

Only the amount of a hydro unit's demonstrated 10 second response may be used as Responsive Reserve subject to verification as described in Protocols Section 6.10;

Automatic controls using the "fast response" mode must be in operation to initiate a move to the generating mode.  The initiation setting of the automatic controls shall not be any lower than 59.9 Hz and the unit must be generating within four (4) seconds of the set relay operation;

A real time signal of the MW output of hydro units being operated in the synchronous condenser fast response mode is telemetered to the ERCOT.

2.5.3 Non-Spinning Reserve Service (NSRS)

2.5.3.1 Types of Non-Spin Reserve Service

As Provided by Generating Resources

Reference:  Protocols Section 6.5.5 (1)
NSRS providers must be capable of being synchronized and ramped to their bid-specified output level within thirty (30) minutes. NSRS can be provided from unloaded on-line capacity that can ramp within thirty (30) minutes 

Each Generating Resource providing NSRS must meet additional technical requirements specified in Section 6.10, Ancillary Service Qualification Testing and Performance.

As Provided by Loads acting as a Resource (LaaR)
Reference:  Protocols Section 6.5.5 (1), (2), and (5)
Load acting as a Resource that is capable of unloading within thirty (30) minutes and that is not fulfilling any other commitment from the capacity, including participation in ERCOT markets, self-generation, or other energy transactions.

Loads providing NSRS must provide telemetered output signals, including breaker status. 

QSEs using Loads to provide NSRS must be capable of responding to ERCOT Dispatch Instructions in a similar manner to QSEs using Generation Resource to provide NSRS.  

Telemetered Load available to be interrupted within 30 minutes of an ERCOT deployment may be provisionally qualified and eligible to provide non-spinning reserve as specified in Section 6.10.1, Introduction, of the Protocols.

To become provisionally qualified as a provider of NSRS, the Load shall complete the following requirements:

Register as a Resource with ERCOT;

Complete Asset Registration of LaaR;

Provide ERCOT the appropriate Non-Spinning Load Affidavit;

Test to verify appropriate voice communications are in place for verbal Dispatch Instructions by ERCOT;

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

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.

To become and remain fully qualified as a provider of NSRS, the Load shall complete all the requirements for provisional qualification identified above and the following:

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

· Perform seasonal verification testing as described in Operating Guides Section 6.

2.5.4 Replacement Reserve Service (RPRS)

Reference:  Protocols Section 6.5.6 (1), (2), and (6)
Replacement Reserve Service (RPRS) is provided by Resources that may otherwise be unavailable to ERCOT in the hours that ERCOT requests RPRS.  These Resources may include Generation Resources that are expected to be off-line in the requested hours and Loads acting as a Resource that otherwise may be unavailable to be dispatched by ERCOT, i.e. Loads not declared as active Resources in the Resource Plan at the time of the RPRS procurement.   

Resources providing RPRS must provide telemetered output signals, including breaker status. 

Generation Resource and Loads acting as a Resource accepted for RPRS must be able to respond in the hours for which they have been selected to provide the Ancillary Service.

Each Generation Resource providing RPRS must meet additional technical requirements specified in Section 6.10, Ancillary Service Qualification Testing and Performance.

Telemetered Load available may be provisionally qualified and eligible to provide replacement reserve as specified in Protocols Section 6.10.1, Introduction.

To become provisionally qualified as a provider of RPRS, the Load shall complete the following requirements:

Register as a Resource with ERCOT;

Complete Asset Registration of LaaR;

Provide ERCOT the appropriate Affidavit;

Test to verify appropriate voice communications are in place for verbal Dispatch Instructions by ERCOT;

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

Be capable of interruption within 10 minutes of receipt of a verbal Dispatch Instruction from ERCOT;

To become and remain fully qualified as a provider of RPRS, the Load shall complete all the requirements for provisional qualification identified above and the following:

Respond successfully to an actual ERCOT deployment; or pass simulated or actual testing according to ERCOT Procedure; and,

Perform seasonal verification testing as described in Operating Guides Section 6, Reports and Forms.

2.6 Changes in System Status

2.6.1 Changes in Resource Status

Reference:  Protocols Section 5.5.1

The QSE will notify ERCOT of an unplanned change in Resource status as soon as practicable following the change. The QSE representing the Resource will report any changes in Resource status to ERCOT in the Resource Plan by the beginning of the next hour following the change in status.

2.6.2 Changes in Transmission Facility Status

Reference:  Protocols Section 5.5.2

The TDSP will notify ERCOT of any changes in status of Transmission Facility elements as provided and clarified in the ERCOT Transmission Outage Approval Process document, pursuant to these Protocols.  The TDSP, via the designated Transmission Operator (TO), will notify ERCOT of any other Transmission Facility status as soon as practicable following the change.

2.7 Outage Coordination

2.7.1 ERCOT Control Area Authority Responsibilities

The following table outlines the action to be taken by ERCOT Control Area Authority as a result of various outage events:

	EVENT
	CONTROL AREA AUTHORITY ACTION

	Submission of schedules for Planned Outages and Maintenance Outages of Transmission Facilities.
	Evaluation of all Planned Outages and Maintenance Outages to ensure the outage does not result in a violation of the security criteria.

	Submission of Planned Outages and Maintenance Outages of Reliability Must Run (RMR) Units.
	Evaluation of all Planned Outages and Maintenance Outages to ensure the outage does not result in violation of the security criteria. (Subject to the terms of the applicable RMR Agreements)

	Submission of Black Start Unit Outages
	Evaluation of all requested Planned Black Start to ensure that unavailability may not cause a violation of the security criteria and that a valid methodology of restoring ERCOT from black start conditions without the unavailable unit feasible exists (Subject to the terms of the applicable Black Start Agreement) per Section 8.1.1 of the ERCOT Protocols.

	Transmission Facility Forced Outages and resultant maintenance on related facilities.
	Evaluate the impact of forced outage on the ERCOT System, perform constraint analysis and implement changes to generation or the transmission to restore or maintain secure operating conditions And adjust or withdraw previously approved transmission outages if necessary.  (Per Section 8.5 of the ERCOT Protocols)

	Receipt of schedules of Planned Outages for Resources;
	Monthly – prepare an assessment of Load vs. Available capacity by Congestion zone by week for the next 52 weeks, including the effects of commercial constraints.  Post the adequacy of supply for each congestion zone on the MIS.


2.7.2 Forced Outages

2.7.2.1 Energy Resources

The Control Area Authority shall be advised of all forced outages of ANY energy resource with a capability greater than 10 MW within one minute.

2.7.2.2 Transmission

Forced outages of transmission lines and other lines or equipment that affect power flows or transfer capacity will be reported immediately by the TDSP to the ERCOT system operator.

The TDSP may be required to provide ERCOT supporting information justifying the removal of transmission equipment form service according to Section 8.5 of the ERCOT Protocols.

When a forced outage affects ERCOT, ERCOT shall take immediate remedial steps to insure that other facilities are not loaded beyond security limits.

2.7.2.3 Sabotage Information Exchange

A TDSP, QSE, PGC or any ERCOT entity shall inform the ERCOT operator when:

It is suspected or identified that multi-site sabotage has occurred

It is suspected or identified that a single-site sabotage of a critical facility has occurred.

ERCOT shall inform NERC and governmental agencies of the threat in accordance with current laws and regulations.

The ERCOT operator may inform other TDSPs or QSEs of the event(s), if, in the opinion of ERCOT, the situation impacts ERCOT System reliability or security.

2.7.3 Scheduled Outages

2.7.3.1 Generation

ERCOT Control Area Authority will record and monitor each Resource Entity’s annual maintenance schedule for all generating units owned or operated by the Resource Entity that are within the ERCOT System, as part of ERCOT Control Area Authority overall system reliability analysis.

ERCOT Control Area Authority shall have the option of approving or rejecting a Planned Outage or a Maintenance Outage, prior to the removal from service of a RMR, a Synchronous Condenser Unit or Black Start Resource.

2.7.3.2 Transmission

ERCOT Control Area Authority shall coordinate all proposed maintenance of all lines or equipment that affects power flows or transfer capacity of the ERCOT System.

ERCOT Control Area Authority, jointly with TDSPs shall attempt to minimize the effect of simultaneous outages of lines on the reliability of ERCOT.  ERCOT Control Area Authority will establish priorities, when necessary, in accordance with the following to provide adequate time for required maintenance.

When a request for removal of transmission equipment from service is received, ERCOT should conduct studies prior to approval to demonstrate that:

The capacity of remaining ERCOT transmission equipment shall not be exceeded.

ERCOT shall remain single contingency secure.  Remedial action plans may be depended upon to recover from overloads under some contingency conditions.

ERCOT may limit the loading on generating units to a value that can be delivered by remaining transmission lines.

2.8 Congestion Management

2.8.1 Overview of ERCOT Coordinated Congestion Management

Reference:  Protocols Section 7.1

ERCOT will implement a Zonal Congestion management scheme on February 15, 2002, that is flow-based, whereby the ERCOT Transmission Grid, including attached Generation Resources and Load, will be divided into a predetermined number of Congestion Zones.  Each Congestion Zone is defined such that each Generation Resource or Load within the Congestion Zone boundaries has a similar effect on the loading (Shift Factor) of Transmission Facilities between Congestion Zones.  For purposes of solving Zonal Congestion the Shift Factor will be assumed the same for all Generation Resources and Loads within a Congestion Zone.  Therefore any imbalance between Loads and Generation Resources in a Congestion Zone will be deemed to have the same impact on a given loading between Congestion Zones.

This Congestion management scheme applies zonal Shift Factors, determined by ERCOT, to predict potential Congestion on CSCs under the known topology of the ERCOT System.  The zonal Shift Factors determined by ERCOT should most closely represent the effect of Generation Resources and Loads in the Congestion Zone on the CSCs with the current topology of ERCOT System.  This scheme is used in the Day Ahead and Adjustment Periods to evaluate potential Congestion and notify the market accordingly.  ERCOT also uses this scheme, along with other factors, to determine if Replacement Reserve Service should be purchased in a Congestion Zone to provide additional Balancing Energy Service to provide a solution for expected Congestion.  ERCOT will use monthly zonal Shift Factors to post and analyze the Schedule impact on CSCs until calculations of interval Shift Factors are implemented in the system.

ERCOT will manage transmission Congestion and will categorize the cost of Congestion management as either Zonal Congestion management costs or Local Congestion management Costs.  Zonal Congestion management costs are those costs that are attributable to managing Congestion on CSCs or predefined Closely Related Elements (CRE).  The costs of managing Zonal Congestion will be directly assigned to QSEs based on each QSE’s impact on CSCs.  All other Congestion management costs are considered Local Congestion management costs.

ERCOT will use the Zonal Congestion management model with Shift Factors of Generation Resources and Loads on CSCs and zonal Balancing Energy Service MCPEs to determine the Shadow Prices of energy across corresponding CSCs.   In addition, the costs of any Replacement Reserve Service procured on a zonal basis for congestion management purposes will be directly assigned to QSEs.  These Shadow Prices will be used in settlement to directly assign the cost of managing Zonal Congestion to QSEs.

The Local Congestion management scheme relies on a more detailed operational model to determine how each particular Resource or Load impacts the transmission system.  This model does not use portfolios and it does use the current known topology of the transmission system.

The cost to solve Local Congestion will be uplifted pro rata to each QSE based on the Load Ratio Share by QSE.

ERCOT will manage Congestion by:

(1) Evaluating the levels of Zonal Congestion and any other Congestion during the Day Ahead, the Adjustment Period and the Operating Period using appropriate models of the ERCOT Transmission Grid;

(2) Examining the impacts of QSE energy schedules on CSCs;

(3) Posting on the MIS, the total megawatt quantity impacts on every CSC, and allowing QSEs to adjust schedules to mitigate potential Congestion on the CSCs;

(4) Procuring during the Adjustment Period, as needed, Replacement Reserve Service (RPRS) to use with other Resources for which QSEs have submitted Balancing Energy bids to provide sufficient capacity for Balancing Energy flows in the Operating Hour while respecting operational limits of the ERCOT Transmission Grid; 

(5) Determining settlement for QSEs providing RPRS procured to manage Congestion; and

(6) Determining settlement for QSEs providing Balancing Energy associated with resolving Zonal Congestion. 

ERCOT will carry out these steps in accordance with this Section and the Scheduling and Ancillary Service Scheduling and Selection requirements in Sections 4 and 6, respectively.

2.9 Requirements for Under-Frequency Relaying

2.9.1 Automatic Firm Load Shedding

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%)


The Control Area Authority will, prior to the peak each year, survey each TDSP’s compliance with the automatic load shedding steps above, and report its findings to the Technical Advisory Committee of ERCOT.  The compliance obligation is to at all times meet the prescribed percent values as a minimum.  It is not permitted to use rounding off for meeting the minimum.  ERCOT will direct a review of the automatic firm load shedding program whenever warranted by conditions in the ERCOT System.  At a minimum, this review will follow the Reliability-Operation Subcommittee (ROS) directed dynamic simulations of automatic firm load shedding conducted at five-year intervals beginning in the summer of 2001.

TDSPs shall insure, to the extent possible, and under the direction of the Control Area Authority, that load equipped with under-frequency relays are dispersed geographically throughout the ERCOT System 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 LSE serves the customer.  TDSPs shall insure that the total time from the time frequency is at one of the values specified above (and remains at or below that value) to the time load is interrupted shall be no more than 37 cycles.  If the frequency drops below 58.5 Hz, the ERCOT System Operator shall determine additional steps to continue operation.

If an operation of under-frequency relays occurs, TDSPs shall make every reasonable attempt to restore load disconnected due to under-frequency relay operation.  This will allow load equipped with under-frequency relays to be disconnected repeatedly to protect the ERCOT System should the frequency continue to decay rapidly. Disconnected under-frequency relay equipped load should be replaced with non-critical load not equipped with under-frequency relays.  

Whenever possible, TDSPs shall not manually drop load connected to under-frequency relays during the implementation of the Emergency Electric Curtailment Plan.

The Control Area Authority shall direct the TDSP to restore load shed to preserve system integrity either by automatic or manual means.  The TDSP shall exercise extreme caution in restoring load so that the capability limits of generating units and transmission lines are not exceeded.

2.9.2 Generators

If under-frequency relays are installed, it is recommended they be set to automatically remove individual generating units from the ERCOT system within the following limits:

	Frequency Range
	Minimum Delay to Trip

	Above 59.4 Hz
	No automatic tripping

(Continuous operation)

	Above 58.4 Hz up to

And including 59.4 Hz
	9 minutes

	Above 58.0 Hz up to

And including 58.4 Hz
	30 seconds

	Above 57.5 Hz up to

And including 58.0 Hz
	2 seconds

	57.5 Hz or below
	No time delay


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 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.

2.10 System Voltage Profile

2.10.1 Introduction

The System Voltage Profile is a predetermined distribution of desired nominal voltage set points across the ERCOT System.

ERCOT shall coordinate and conduct studies with the TDSPs to determine the normally desired Voltage Profile for all Generation Resource busses in the ERCOT System.

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

2.10.2 Maintaining Voltage Profile

ERCOT has the responsibility for monitoring the voltage profile within their Transmission System.  ERCOT has the responsibility to control the voltage profile and should use the following guides to maintain the voltage profile:

	FUNCTION
	ACTION

	Operations Engineering
	· All voltage limits must be based on sound engineering studies that use current network models.  TDSP study results should be made available to the Control Area Authority.

· Transfer limits shall reflect voltage and/or reactive restrictions.

	Coordination
	· Entities must coordinate high voltage limits in order to guarantee that the Maximum Crossover Voltage (MCOV) of equipment is not exceeded.  TDSPs shall notify ERCOT of all limits.

· Low voltage limits must be coordinated in order to prevent one entity from being a burden to another.

· Voltage limits shall not be violated during all normal and first contingency conditions.

	Notification
	· Generation Resources with voltage problems shall notify their host TDSP.  TDSPs shall notify other affected TDSPs and the Control Area Authority for any voltage problem potentially affecting interconnected operations.

· The Control Area Authority will monitor actions and may request assistance to solve the problems to assure the reliability of the interconnection.

	Response
	· When the voltage levels deviate from established limits, ERCOT Control Area Authority shall take immediate steps to relieve the condition using all available reactive resources.

	Monitoring
	· TDSPs shall provide telemetry to the Control Area Authority that monitors all major transmission bus voltages.  A routine schedule shall be maintained by the TDSP to calibrate the telemetry.

	Controls
	· ERCOT Control Area Authority must be aware of the locations of available reactive capability.

· ERCOT shall maintain displays to monitor voltage profiles and reactive flows.

· Controls to maintain voltage profiles may include capacitor switching, reactor switching, autotransformer tap changing, generator reactive dispatch, transmission line switching, and load shedding.

	Documentation
	· Each TDSP must maintain a voltage/reactive plan for normal and emergency conditions.  This document shall be provided to adjacent TDSPs as well as ERCOT Control Area Authority.

	Emergency or Abnormal Conditions
	· Transmission systems shall be designed so that effective reactive reserves shall be available without de-energizing other facilities or shedding load under normal conditions.

· Major transmission lines shall be kept in service during light load as much as possible.  Lines can only be removed after all applicable reactive controls are implemented and studies show that reliability will not be degraded.

· Voltage reduction shall not be done on the transmission system unless coordinated with adjacent TDSPs.


2.10.3 Special Consideration for Nuclear Power Plants

In all planning studies and real time operations, ERCOT and TDSPs shall maintain the switchyard voltage at each operating 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.  The TDSP 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.  

2.11 External Control Area Inter-Ties

Reference:  Protocols Section 4.4.18.5

Any difference between the net of deemed meter readings at the DC Tie and the actual metered value at the DC Tie will be tracked in an Inadvertent Energy Account between ERCOT and each interconnected non-ERCOT Control Area.  ERCOT 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.  Corrections of inadvertent energy between ERCOT and the interconnected non-ERCOT Control Areas will be in accordance with the NERC scheduling protocols and the Operating Guides.

2.11.1 Control Area Operations

Control Area schedules between the ERCOT Control Area and interconnected non-ERCOT Control 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 Council (NERC) scheduling protocols, and in compliance with NERC operating policies. 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 Control Area(s) and will coordinate the approval process for the NERC tags as both the ERCOT Control 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 Control Area schedule profiles with the DC Tie operator, who will control the tie to the schedules agreed to by both the designated Security Coordinator for the interconnected non-ERCOT Control Area 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 Control Area schedules due to a de-rating of the tie or other change within the NERC scheduling protocols will be communicated to ERCOT by the DC Tie Operator or designated security coordinator for the interconnected non-ERCOT Control 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.
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