Administrative Operating Guide Revision Request


	OGRR Number
	207
	OGRR Title
	Administrative Changes for May 1, 2008 Operating Guides

	Date Posted
	April 10, 2008

	Status
	Administrative Change


	Operating Guide Sections Requiring Revision
	1.3.1, Introduction

1.3.7, Nodal Operating Guide Revisions

1.1.1.4, Market Overview

1.8.4, ERCOT Black Start Training

2.2.3.1, Bias Settings

2.3.1, Control Area Operator Authority

2.5.2.2, Allocation of Obligation

2.5.2.3, Types of Responsive Reserve

2.5.3.1, Types of Non-Spin Reserve Service

2.7.1, ERCOT Control Area Authority Responsibilities

2.7.2.2, Transmission

3.1.1, Introduction

3.1.4.3.2, Non-Coordinated Testing

3.1.4.3.3, Coordinated Testing

3.1.4.6, Protective Relaying Requirement

3.1.5, Transmission and/or Distribution Service Providers 

4.1, Introduction

4.3.1, Remedial Action Plans

4A.3, Considerations For Black Start Testing

6.2.3, Biennial Unit Reactive Limits (Lead and Lag) Verification

Attachment 8A:  ERCOT Data Sets

	Protocol Section(s) Requiring Revision, if any
	N/A

	Revision Description
	This Administrative Operating Guide Revision Request (OGRR) corrects and updates internal and Protocol section references in the Operating Guides.

	Reason for Revision
	Administrative change to maintain Operating Guide consistency with Protocols as allowed by Operating Guide Section 1.3, Change Control Process.


	Sponsor

	Name
	Colleen Frosch

	E-mail Address
	cfrosch@ercot.com

	Company
	ERCOT

	Phone Number
	512.248.4219

	Cell Number
	

	Market Segment
	N/A


	Market Rules Staff Contact

	Name
	Ann Boren

	E-Mail Address
	aboren@ercot.com

	Phone Number
	512-275-7411


	Proposed Guide Language Revision


1.3.1
Introduction

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

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

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

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

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

(a)
This type of revision is referred to as an "Administrative OGRR" or “Administrative Change” and shall consist of non-substantive corrections, such as typos (excluding grammatical changes), internal references (including table of contents), improper use of acronyms, and references to ERCOT Protocols, PUCT Substantive Rules, the Public Utility Regulatory Act (PURA), North American Electric Reliability Corporation (NERC) regulations, Federal Energy Regulatory Commission (FERC) rules, etc.  Updates to the ERCOT Load Shed Table in Section 4.5.3.3, EECP Steps, shall be processed as an Administrative OGRR.

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

1.3.7
Nodal Operating Guide Revisions

A request to make additions, edits, deletions, revisions, or clarifications to the Nodal Operating Guides, including any attachments and exhibits to the Nodal Operating Guides, is called a “Nodal Operating Guide Revision Request” (NOGRR).  Section 1.3, Process for Operating Guide Revision, shall be followed for all NOGRRs.  ERCOT Members, Market Participants, PUCT Staff, ERCOT Staff, and any other Entities are required to utilize the process described herein prior to requesting, through the PUCT or other Governmental Authority, that ERCOT make a change to the Nodal Operating Guides, except for good cause shown to the PUCT or other Governmental Authority.

1.1 1.4
Market Overview

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

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

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

The relationship between the entities is defined in Section 1.7, Entity Definitions and Roles.

1.8.4
ERCOT Black Start Training

ERCOT shall periodically conduct system restoration seminars for all Transmission and Distribution Service Providers, Qualified Scheduling Entities, Generation Entities and other Market Participants, in accordance with Protocol Section 6.5.8, Black Start Service.

2.2.3.1
Bias Settings

In the Schedule Control Error equation, QSEs shall have bias settings that approximate the measured frequency response characteristic of their On-line Resources.  This bias setting should be changed when significant On-line generating capability changes or when their Resources’ frequency response characteristics change.  The ERCOT Control Area Authority will check the area frequency response characteristic each time a disturbance qualifies as a measurable event per Protocol Section 5.9.2, Primary Frequency Control Measurements.  Information thus obtained will be used to evaluate ERCOT and QSE bias settings.

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, North American Electric Reliability Corporation/ERCOT Tagging Procedures, 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:  Protocol Section 5.2.2, Operating Standards

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

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

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

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

Guidelines established by the ERCOT Board, which may be more stringent than those established by NERC for the secure operation of the ERCOT System.
2.5.2.2
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 Protocol Section 6.3.1, ERCOT Responsibilities.

2.5.2.3
Types Of Responsive Reserve

Reference:  Protocol Section 6.5.4, Responsive Reserve Service (In Part)
(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; 

(d) From DC Tie response that stops frequency decay or; and

(e) From Load Resources capable of controllably reducing or increasing consumption under Dispatch control (similar to AGC) and that immediately respond proportionally to frequency changes (similar to generator governor action).

The minimum amount of RRS provided by Generation Resources and Load Resources capable of controllably reducing or increasing consumption under Dispatch control (similar to AGC) and that immediately respond proportionally to frequency changes (similar to generator governor action) 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:

(1)
In no case shall more than twenty percent (20%) of the Net Dependable Capability for any non-Combined Cycle thermal unit be used as Responsive Reserve.

(2)
In no case shall more than twenty percent (20%) of the combined Net Dependable Capability for any Combined Cycle Block with one or more CTs or GTs coupled to a Steam Turbine, with their net maximum capability aggregated together, be used as Responsive Reserve.

(3)
In no case shall more than twenty percent (20%) of the Net Dependable Capability for any hydro unit with a five percent (5%) droop setting operating as a generator be used as Responsive Reserve.

(4)
In no case shall capacity from any Wind unit be used as Responsive Reserve.

Interruptible Responsive Reserve

Reference:  Protocol Section 6.5.4, Responsive Reserve Service (In Part)
…(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 must either be immediately responsive to system frequency or be interrupted by action of underfrequency relays as specified by the Operating Guides…

…(5)
Interruptible 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 fifty percent (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 Protocol Section 6.10.1, Introduction..

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.;

Have frequency measuring relays with a time 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.

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 verification testing as described in 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 Protocol Section 6.10, Ancillary Service Qualification, Testing and Performance;

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.

2.5.3.1
Types of Non-Spin Reserve Service

As Provided by Generating Resources

Reference:  Protocol Section 6.5.5, Non-Spinning Reserve Service (NSRS) (In Part)
(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 or… 

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

As Provided by Loads acting as a Resource (LaaR)

Reference:  Protocol Section 6.5.5, Non-Spinning Reserve Service (NSRS) (In Part)
(1)
…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…
…(2)
Loads providing NSRS must provide a telemetered output signals, including breaker status… 

…(5)
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 Protocol Section 6.10.1, Introduction.

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 verification testing as described in Section 6, Reports and Forms.

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 a violation of the security criteria.

	Submission of Black Start Unit Outages
	Evaluation of all requested Planned Black Start Outages 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 requested unit exists (Subject to the terms of the applicable Black Start Agreement) per Protocol Section 8.1.1, Role of ERCOT.

	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 transmission to restore or maintain secure operating conditions.  Previously approved transmission outages may be adjusted or withdrawn if necessary.  (Per Protocol Section 8.2.4, Management of Transmission Forced Outages or Maintenance Outages.  

	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.


2.7.2.2
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 from service according to Protocol Section 8.2.4, Management of Transmission Forced Outages or Maintenance Outages.

When a Forced Outage affects ERCOT, ERCOT shall take immediate remedial steps to ensure that other facilities are not loaded beyond security limits.

3.1.1
Introduction

ERCOT Control Area Authority, the Control Area Operator (CAO) of the ERCOT System, is authorized to take specific actions for the purpose of securely operating the ERCOT Transmission Grid in conformance with the standards specified in Protocol Section 5.2, North American Electric Reliability Corporation/ERCOT Tagging Procedures.  
The following sections define the specific interface between Qualified Scheduling Entities and Transmission and/or Distribution Service Providers to allow the Control Area Authority to ensure the security and reliability of the ERCOT System, under normal operations.  Emergency operation is fully described in Part 4 of this Guide.  PGCs can communicate directly with ERCOT Control Area Authority under emergency and specific scheduling activities.

All other Entities operating in the ERCOT System interface either to the Qualified Scheduling Entities or the Transmission and/or Distribution Service Providers.

3.1.4.3.2
Non-Coordinated Testing

The QSE representing the generating unit shall give ERCOT at least two hours advance notice prior to the start of the test.  ERCOT retains the right to cancel the reactive test if ERCOT believes, in its sole judgment, that conducting the test at the requested time could jeopardize the reliability of the ERCOT System.  For example, ERCOT can cancel a requested leading capability test during a time when system voltages are low or expected to be low due to factors such as high import power levels, transmission line outages, capacitor bank outages, or generating unit outages or exciter limitations.

Tests to verify maximum lagging reactive capability shall be conducted during times when ERCOT System Loads are high, such as summer season afternoons when ambient temperatures exceed 90F, but not necessarily at the time of system peak.  Units being tested shall be operating at or above 95% of net dependable real power (MW) output.

Tests to verify maximum leading reactive capability shall be conducted during times when ERCOT System Loads are low, such as off-peak hours during the spring season.  Units being tested shall be operating at a real power (MW) output representative of its usual loading during such light Load periods.

The PGC shall measure the tested reactive capability at the generator terminals minus the auxiliary reactive consumption.  Additionally, the tested reactive capability shall be measured at the high side of the generator step up transformer if metering is available. If metering is not available at the high side, the PGC shall calculate the reactive capability at the high side using the method specified in the appendix of the Biennial Unit Reactive Limits (Lead and Lag) Verification form located in Section 6.2.3, Biennial Unit Reactive Limits (Lead and Lag) Verification.  Both high side and generator terminal values are required on the form for proper submittal of the test results.

The QSE representing a generating unit shall be responsible for scheduling reactive verification Tests in accordance with the conditions outlined above.

ERCOT shall have the option to waive the requirement to test and verify the maximum leading reactive capability of any generating unit that seldom runs during such light Load periods.  The granting of such a waiver is at ERCOT’s sole discretion, and any such waiver shall be effective for two years.

The minimum duration for any reactive verification test, leading or lagging, is fifteen minutes.  The corrected curves (“CURL”) should be posted in the PGC’s control room, where the tests are conducted, at the QSE’s Real Time/generation dispatch desk, and copies should be provided to ERCOT Operations. During any test, the unit must maintain its generator cooling system at normal operating level.  Tests will be conducted to produce MVARs at a level not less than 90% of the amount indicated by the existing reactive capability curve (original manufacturer’s unit reactive capability curve, or the most recent CURL).

The QSE representing a generating unit shall be responsible for the timely and accurate reporting of test results to ERCOT.  The QSE representing a generating unit shall be responsible for the timely submittal to ERCOT of an updated CURL reflecting any known changes in the reactive output of the unit.  All required data fields on the Biennial Unit Reactive Limits (Lead and Lag) Verification form must be properly completed for a valid test to be considered valid.

3.1.4.3.3
Coordinated Testing

Coordinated Testing is the testing of a generator’s reactive capability to verify the generating unit’s most current CURL. The verification test will be a coordinated effort between the PGC, the PGC’s QSE, the TO which the PGC is connected, and ERCOT Operations.  Coordinated Testing is at the option of the PGC or can be ordered by ERCOT if a retest is required for an established non-valid test performed using the NCTP.

The PGC requesting to perform a coordinated test will provide ERCOT Operations Engineering Support and the TO with a minimum of 48 hours notice of the proposed test date. Requests shall be made weekdays between 8 AM to 5 PM excluding recognized ERCOT holidays.  Upon receipt of a request for test, ERCOT Operations Engineering Support and the TO will evaluate the expected conditions and determine whether transmission system conditions conducive to a valid test can be created through coordinated network switching, modification of the generation reactive Dispatch of nearby generating units, or by some other means.  Having established that suitable transmission system conditions exist or can be created, ERCOT Operations Engineering Support and the TO shall provide the PGC and the QSE a concurrence of the test time and date or a rejection of the test time and date within 24 hours of the receipt of the request.

The coordinated test shall begin and end within the ERCOT Operations Engineer’s standard work day (nominally 8 AM to 5 PM).  Since leading tests will often occur in off-peak periods, the coordinated leading test shall begin and end at times agreed upon by ERCOT, the TO, QSE and PGC. The minimum duration for any reactive verification test, leading or lagging, is fifteen minutes.  The corrected curves (“CURL”) should be posted in the PGC’s control room, where the tests are conducted, at the QSE’s Real Time/generation Dispatch desk, and copies should be provided to ERCOT Operations. The testing period shall be scheduled such that adequate time is given for any transmission switching that may be performed to accommodate adequate system conditions for the appropriate reactive test. During the test, the QSE Operator shall be in communication with the TO in order to coordinate the reactive output of adjacent units, capacitor switching, reactor switching, and any other activity needed to perform the scheduled reactive test accurately.

LAGGING REACTIVE TESTS

Generating units shall be tested to verify lagging reactive capability at or above 95% of net dependable real power (MW) output as indicated on the CURL. It is during times when ERCOT System Loads are high and transmission system voltages are relatively low (such as summer season afternoons when ambient temperatures exceed 90F) that maximum lagging capability is most likely to be needed.  The transmission voltage at the switchyard to which the generating unit is connected should be at or below the ERCOT currently scheduled voltage prior to starting the test. All efforts should be made to maintain the ERCOT Voltage Profile during the test, but this may be varied at ERCOT’s discretion.

LEADING REACTIVE TESTS

Generating units shall be tested to verify leading reactive capability at a MW loading level representative of expected generating unit MW loading during minimum Load conditions as indicated on the CURL.  It is during times when ERCOT System Loads are light and transmission system voltages are relatively high (such as off-peak hours during the spring season) that maximum leading capability is most likely to be needed.  The transmission voltage at the switchyard to which the generating unit is connected should be at or above the ERCOT currently scheduled voltage prior to starting the test.  All efforts should be made to maintain the ERCOT Voltage Profile during the test, but this may be varied at ERCOT’s discretion.  At ERCOT’s sole discretion, the requirement to test leading capability may be waived for peaking generating units which seldom, if ever, run during light Load conditions.

The PGC shall measure the tested reactive capability at the generator terminals.  The reading recorded shall represent the net MVAR output of the generator and shall have the unit’s auxiliary reactive consumption deducted from the generator’s gross reactive output at the machine’s terminals.  Additionally, the tested reactive capability shall be measured at the high side of the generator step up transformer if metering is available.  If metering is not available at the high side, the PGC shall calculate the reactive capability at the high side using the method specified in the appendix of the Biennial Unit Reactive Limits (Lead and Lag) Verification form located in Section 6.2.3, Biennial Unit Reactive Limits (Lead and Lag) Verification.  Both high side and generator terminal values are required on the form for proper submittal of the test results.

The QSE representing a generating unit shall be responsible for scheduling reactive tests in accordance with the conditions outlined above, and for the timely and accurate reporting of test results to ERCOT.  All test documents shall be submitted by the PGC’s QSE.  All required data fields on the Biennial Unit Reactive Limits (Lead and Lag) Verification form must be present for a valid test.

3.1.4.6
Protective Relaying Requirement

The Facility’s generation machine characteristics and plant design shall incorporate the under-frequency firm Load shedding philosophy and criteria defined in Operating Guide 2.9. Requirements for Under-Frequency Relaying.  Inherent in this philosophy is the idea that all generators remain on line until all three steps of firm Load shedding have been executed.  In addition, Generation Resources must remain connected to the transmission system during the following operating conditions:

· Generator terminal voltages are within five percent (5%) of the rated design voltage and volts per hertz are less than one hundred five percent (105%) of generator rated design voltage and frequency;

· Generator terminal voltage deviations exceed five percent (5%) but are within ten percent (10%) of the rated design voltage and persist for less than 10.0 seconds;

· Generator volts per hertz conditions are less than one hundred sixteen percent (116%) of generator rated design voltage and frequency and last for less than 1.5 seconds;

· A transmission system fault (three-phase, single-phase or phase-to-phase), but not a generator bus fault, is cleared by the protection scheme coordinated between the Generation Entity and the TDSP on any line connected to the generator’s transmission interconnect bus, provided such lines are not connected to induction generators described in Protocol Section 6.5.7.1, Generation Resources Required to Provide VSS Installed Reactive Capability, item (7).  However, in the case of a generator bus fault or a primary transmission system relay failure, the generator protective relaying may clear the generator independent of the operation of any transmission protective relaying.

The generation Facility shall have protective relaying necessary to protect its equipment from abnormal conditions as well as to be consistent with protective relaying criteria as described in Section 5, Planning.

Within thirty (30) days of ERCOT’s request, Generation Resources shall provide ERCOT with the operating characteristics of any generating unit’s equipment protective relay system or controls that may respond to temporary excursions in voltage with actions that could lead to tripping of the generating unit.

Generating Resources required to provide VSS shall have and maintain the following capability:

(1)
Over-excitation limiters shall be provided and coordinated with the thermal capability of the generator field winding and protective relays in order to permit short-term reactive capability that allows at least eighty percent (80%) of the unit design standard (ANSI C50.13-1989), as follows:

Time (seconds)

10
30
60
120

Field Voltage %

208
146
125
112

After allowing temporary field current overload, the limiter shall operate through the automatic AC voltage regulator to reduce field current to the continuous rating.  Return to normal AC voltage regulation after current reduction shall be automatic.  The over-excitation limiter shall be coordinated with the over-excitation protection so that over-excitation protection only operates for failure of the voltage regulator/limiter.

(2)
Under-excitation limiters shall be provided and coordinated with loss-of-field protection to eliminate unnecessary generating unit disconnection as a result of operator error or equipment misoperation.

3.1.5
Transmission and/or Distribution Service Providers

Reference:  Protocol Section 5.5.2, Changes in Transmission Facility Status

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

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

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

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

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

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

Reference:  Protocol  6.5.7.2, QSE Responsibilities (In Part)

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

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

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

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

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

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

ERCOT and TDSPs shall operate the ERCOT Interconnected System in compliance with Good Utility Practice and NERC and ERCOT standards, policies, guidelines and operating procedures.

TDSPs monitoring system conditions shall notify ERCOT when Transmission Facility Elements reach safe operating limits as soon as practicable, if these Transmission Facility Elements will affect the ERCOT system.

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

TDSPs shall follow ERCOT instructions related to ERCOT responsibilities:

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

Directing changes in the operation of transmission voltage control equipment;

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

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

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

4.1
Introduction

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

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

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

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

Section 4.2, Emergency Notifications, describes various types of emergency operation and the associated permissible actions that can be ordered by ERCOT.

4.3.1
Remedial Action Plans

Generating plants or constrained transmission elements that would otherwise be subject to restrictions can operate to full rating if appropriate Special Protection Systems (SPS) or Remedial Action Plans (RAP) are in place.  See Section 7.2.2, Design and Operating Requirements for ERCOT System Facilities, for SPS requirements.  A RAP refers to predetermined operator actions to maintain reliability in a defined adverse operating condition.  Normally, it is desirable that TDSP constructs Transmission Facilities adequate to eliminate the need for any RAP; however, in some circumstances, such construction may be unachievable in the available time frame.  A RAP may be proposed by any ERCOT Market Participant, but must be approved by ERCOT prior to implementation.  Any ERCOT RAP must meet the following requirements:

a. Coordinated and approved with the owners and operators of facilities included in the RAP.

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

c. Complies with all applicable ERCOT and NERC requirements.

d. ERCOT develops and posts a methodology to include the RAP in the Total Transfer Capability (TTC) calculations, if appropriate.

e. Clearly defines and documents operator actions.

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

g. Operators must be trained in RAP implementation.

4A.3
Considerations For Black Start Testing

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

ERCOT shall maintain a record of black start generators within ERCOT and update such records on an annual basis.  The record shall include the name, location, MW capability, type of unit, date of test, and starting method of each Black Start Unit.  (NERC Planning and Reliability Standards) A current Black Start Unit Test Results Form will be provided with the RFP for Black Start Service distributed by ERCOT.

The owner or operator of each Black Start Unit shall demonstrate through the testing procedures outlined in Protocol Section 6.10.3.6, System Black Start Capability, that the unit can perform its intended functions as required in the system restoration plan.  ERCOT may also order random simulation or testing of black start capabilities as described in Protocols Section 6.5.8, Black Start Service. Documentation of the analysis shall be provided to NERC on request.  (NERC Planning Standards)

The results of the testing of the startup and operation of each Black Start Unit shall be documented and provided to NERC on request.  (NERC Planning and Reliability Standards)

6.2.3
Biennial Unit Reactive Limits (Lead and Lag) Verification

General Information

Unit Code :  *


Location (County):  *






Unit Name:  *




Date of test:  *






Generator’s QSE:  *



Resource Entity:  *





Test Details

Instructions:

Maximum lagging reactive tests should be performed with the unit at or above 95% of the current dependable MW capability.  Leading reactive tests may be performed during light Load conditions of the ERCOT System or at a normal operating real output (MW) that leading reactive capability can be measured and tested within the limits established by the Corrected Unit Reactive Limit (CURL) curve.  This form is to be submitted by the QSE to ERCOT with a copy of the generator reactive capability design curve or the CURL curve as described in Section 3.1.4.3, Unit Reactive Capability Testing, marking the measured maximum output capability.  This measured capability must be equal to or greater than 90% of the established CURL on the submitted generator reactive capability design curve or the CURL curve.  Inability to reach the value described above must be noted with an explanation of the limiting factor, which prevented design capability or CURL capability performance.  The inability to reach the measurement criteria may be cause for ERCOT 1) to require the Resource Entity to retest the generator’s performance for a lagging test only or 2) to require the Resource Entity to produce a CURL curve that reflects current operating limits.  The Resource Entity shall verify that the Automatic Voltage Regulator is in service.  The minimum acceptable test duration is 15 minutes.  During a Coordinated Test, as described in Section 3.1.4.3 of these Operating Guides, the normally specified switchyard voltage should be maintained by adjusting voltage control devices/units in so far as possible.  Show leading reactive value as a negative (-) number.

Attachment 8A:
ERCOT Data Sets

For any required data, the following table describes how the data is to be provided to ERCOT.    

	ACTION
	DATA QUANTITY
	PURPOSE
	SUPPLIED BY
	RECEIVED BY
	FREQUENCY
	MODE OF COMM.
	FORMAT
	PROTOCOLS REFERENCE / COMMENTS

	DAY-AHEAD SCHEDULING PROCESS

	Extend Day-Ahead Scheduling Process
	Notification to extend Day-Ahead Scheduling Process to Two-Days-Ahead
	Emergency Notification
	ERCOT
	QSE
	Demand
	API
	XML
	Protocol Section 4.4.19, Decision to Extend Day-Ahead Scheduling Process to Two-Day-Ahead Scheduling Process

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Day Ahead Notification
	Transmission Outages
	Day-Ahead Planning
	ERCOT
	QSE
	Daily before 0600
	API
	XML
	Protocol Section 4.4.2, Posting of Forecasted ERCOT System Conditions 

	 
	Total Transmission Capacity
	Day-Ahead Planning
	ERCOT
	QSE
	Daily before 0600
	API
	XML
	Protocol Section 4.4.2, Posting of Forecasted ERCOT System Conditions 

	 
	Weather assumptions used by ERCOT to forecast system conditions
	Day-Ahead Planning
	ERCOT
	QSE
	Daily before 0600
	API
	XML
	Protocol Section 4.4.2, Posting of Forecasted ERCOT System Conditions 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Day-Ahead Notification
	Ancillary Services (AS) Plan
	Day-Ahead Planning
	ERCOT
	QSE
	Daily before 0600
	API
	XML
	Protocol Section 4.4.3, Notification to the Market of ERCOT's Day Ahead Ancillary Services Plan 

	 
	Ancillary Service Obligations
	Day-Ahead Planning
	ERCOT
	QSE
	Daily by 0600
	API
	XML
	Protocol Section 4.4.4, Notification to QSEs of Ancillary Service Obligations 

	 
	Mandatory Balancing Energy Service Down Bid Percentage requirements
	Day-Ahead Planning
	ERCOT
	QSE
	Daily by 0600
	API
	XML
	Protocol Section 4.4.5, Notification to QSEs of Mandatory Balancing Energy Service Down Bid Percentage Requirements 

	 
	Transmission and Distribution Loss Estimates
	Day-Ahead Planning
	ERCOT
	QSE
	Daily by 0600
	API
	XML
	Protocol Section 4.4.6, Notification to QSEs of Transmission Loss Factors and Distribution Loss Factors 

	 
	Update of Forecasted System Conditions (total forecast system load and load forecasts in each congestion Zone)
	Day-Ahead Planning
	ERCOT
	QSE
	Daily @ 0600
	API
	XML
	Protocol Section 4.4.7, Update of Forecasted ERCOT System Conditions 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	QSEs Submit Balanced Schedules of Obligations and Supply
	Balanced Schedules
	CSC Congestion and Capacity Insufficiency
	QSE
	ERCOT
	Daily before 1100, @ 1300, then as needed
	API
	XML
	Protocol Section 4.4.8, Submittal of Day-Ahead Schedules and Ancillary Services Schedules, & Section 4.4.10, Submittal of Updated Balanced Energy Schedules. 

	Self-Arranged Ancillary Services
	Self Provided Regulation Up
	AS (Rolled up from REP to QSE)
	QSE
	ERCOT
	Daily before 1100, @ 1300, then as needed
	API
	XML
	Protocol Section 4.4.8, Submittal of Day-Ahead Schedules and Ancillary Services Schedules, & Section 4.4.10, Submittal of Updated Balanced Energy Schedules.

	 
	Self Provided Regulation Down
	AS (Rolled up from REP to QSE)
	QSE
	ERCOT
	Daily before 1100, @ 1300, then as needed
	API
	XML
	Protocol Section 4.4.8, Submittal of Day-Ahead Schedules and Ancillary Services Schedules, & Section 4.4.10, Submittal of Updated Balanced Energy Schedules.

	 
	Self Provided Responsive Reserve 
	AS (By Portfolio)
	QSE
	ERCOT
	Daily before 1100, @ 1300, then as needed
	API
	XML
	Protocol Section 4.4.8, Submittal of Day-Ahead Schedules and Ancillary Services Schedules, & Section 4.4.10, Submittal of Updated Balanced Energy Schedules. s 

	 
	Self Provided Non-Spinning Reserve 
	AS (By Portfolio, By Zone)
	QSE
	ERCOT
	Daily before 1100, @ 1300, then as needed
	API
	XML
	Protocol Section 4.4.8, Submittal of Day-Ahead Schedules and Ancillary Services Schedules, & Section 4.4.10, Submittal of Updated Balanced Energy Schedules.

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Validate Schedules and Bids
	Notification of invalid or mismatched schedules
	Validate Schedules
	ERCOT
	QSE
	Daily @ 1100 & 1300
	API
	XML
	Protocol Section 4.4.12, ERCOT Validation of QSE Day-Ahead Schedules and Bids 

	 
	Corrected Schedules
	Submit corrected information
	QSE
	ERCOT
	Daily @ 1115 & 1315
	API
	XML
	Protocol Section 4.4.12, ERCOT Validation of QSE Day-Ahead Schedules and Bids 

	 
	Notification of CSC Congestion and/or Capacity Insufficiency
	Update Schedules
	ERCOT
	QSE
	Daily by 1115
	API
	XML
	Protocols Section 4.4.9, ERCOT Notification of CSC Congestion and/or Capacity Insufficiency Based on 1100 Balanced Schedules 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Procure Ancillary Services
	AS Bids to ERCOT
	Ancillary Services Market
	QSE
	ERCOT
	Daily by 1300
	API
	XML
	Protocol Section 4.4.11, Ancillary Services Bid Submittal

	 
	Purchase Regulation Up
	Complete Day-Ahead Ancillary Services Plan
	ERCOT
	QSE
	Daily by 1330
	API
	XML
	Protocol Section 4.4.13, ERCOT Day Ahead Ancillary Services Procurement Process 

	 
	Purchase Regulation Down
	Complete Day-Ahead Ancillary Services Plan
	ERCOT
	QSE
	Daily by 1330
	API
	XML
	Protocol Section 4.4.13, ERCOT Day Ahead Ancillary Services Procurement Process 

	 
	Purchase Responsive Reserves
	Complete Day-Ahead Ancillary Services Plan
	ERCOT
	QSE
	Daily by 1330
	API
	XML
	Protocol Section 4.4.13, ERCOT Day Ahead Ancillary Services Procurement Process 

	 
	Purchase Non-Spinning Reserves
	Complete Day-Ahead Ancillary Services Plan
	ERCOT
	QSE
	Daily by 1330
	API
	XML
	Protocol Section 4.4.13, ERCOT Day Ahead Ancillary Services Procurement Process 

	 
	 Ancillary Services Schedules
	Notification of Selected Ancillary Services Bids
	ERCOT
	QSE
	Daily by 1330
	API
	XML
	Protocol Section 4.4.14, ERCOT Notification of Selected Ancillary Services Bids 

	 
	Publish Day-Ahead MCPs for Capacity (MCPCs) for each Day-Ahead Ancillary Service 
	Complete ERCOT's Day-Ahead Ancillary Services Plan
	ERCOT
	QSE
	Daily @ 1330 
	API
	XML
	Protocol Section 4.4.13, ERCOT Day Ahead Ancillary Services Procurement Process 

	
	Final Ancillary Services Schedules
	Updated Day Ahead Ancillary Services Schedule
	QSE
	ERCOT
	Daily @ 1500
	API
	XML
	Protocol Section 4.4.14, ERCOT Notification of Selected Ancillary Services Bids

	 
	 
	 
	 
	 
	 
	 
	 
	 

	QSE Present Resource Plan
	Unit Availability Status
	Generation Planning, AS Verification
	QSE
	ERCOT
	Daily @ 1600, then as needed
	API
	XML
	Protocol Section 4.4.15, QSE Resource Plans 

	 
	Unit Planned Net Hourly Generation MW
	Generation Planning, AS Verification
	QSE
	ERCOT
	Daily @ 1600, then as needed
	API
	XML
	Protocol Section 4.4.15, QSE Resource Plans 

	 
	Unit Planned High Net Hourly Operating Limit MW
	Generation Planning, AS Verification
	QSE
	ERCOT
	Daily @ 16000, then as needed
	API
	XML
	Protocol Section 4.4.15, QSE Resource Plans 

	 
	Unit Planned Low Net Hourly Operating Limit MW
	Generation Planning, AS Verification
	QSE
	ERCOT
	Daily @ 1600, then as needed
	API
	XML
	Protocol Section 4.4.15, QSE Resource Plans 

	 
	Load acting as a Resource
	Generation Planning, AS Verification
	QSE
	ERCOT
	Daily @ 1600, then as needed
	API
	XML
	Protocol Section 4.4.15, QSE Resource Plans 

	
	Notification to QSE for insufficient resources
	Generation Planning, AS Verification
	ERCOT
	QSE
	Daily by 1600
	API
	XML
	Protocol Section 4.1.15, QSE Resource Plans

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Procure Replacement Reserve Service
	Unit-Specific Replacement Reserve Service (RPRS) Bids
	QSEs may submit Replacement Reserve Service (RPRS) Bids 
	QSE
	ERCOT
	Daily by 1600, then as needed
	API
	XML
	Protocols Section 4.4.16, ERCOT Receipt of Replacement Reserve Service Bids 

	 
	Resource Specific Premiums
	QSEs may submit hourly Resource specific premiums
	QSE
	ERCOT
	Daily by 1430, then as needed
	API
	XML
	Protocols Section 4.5.3, ERCOT Receipt of Resource Specific Premiums for Operational Congestion Management

	 
	Procurement of Replacement Reserve 
	ERCOT purchase RPRS
	ERCOT
	QSE
	Daily by 1800
	API
	XML
	Protocols Section 4.4.17, ERCOT Procurement of Replacement Reserve Service As Needed 

	 
	Adjustments to schedules of Reliability Must-Run (RMR) resources
	Adjustments to the QSE's schedules
	ERCOT
	QSE
	Demand
	API
	XML
	Protocol Section 4.5.11, Scheduling Requirements for RMR Units and Black Start Resources 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	ADJUSTMENT PERIOD

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	QSE's can make schedule adjustments and ERCOT can request additional bids.
	 
	 
	Time T is the start of the Operating Period
	 
	 
	The Adjustment Period (AP) begins following the close of the Day-Ahead market and continues until one (1) hour prior to the beginning of the Operating Hour.

	Adjustment Period Schedule Changes
	Submit or change Energy Schedule and Ancillary Services Schedules
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.1, Receipt of Adjustment Period Schedule Changes

	 
	Submit, change, or remove Balancing Energy Service Up and Down Bids
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.1, Receipt of Adjustment Period Schedule Changes

	 
	Submit, change, or remove RPRS Bids
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.1, Receipt of Adjustment Period Schedule Changes

	 
	Require mandatory Balancing Energy Service Down Bid Curves
	Adjustment Period Scheduling Process
	ERCOT
	QSE
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.2, Receipt of QSE's Balancing Energy Bid Curves

	 
	Submit Balancing Energy Service Up and Down Bid Curves
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.2, Receipt of QSE's Balancing Energy Bid Curves

	 
	Announce need to procure RPRS
	Procure Submitted Bids
	ERCOT
	QSE
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.6, ERCOT Notice of Need to Procure Replacement Reserve Service Resources

	 
	Announce need to procure additional Ancillary Services
	Procure Submitted Bids
	ERCOT
	QSE
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.8, ERCOT Notice of Need to Procure Additional Ancillary Services

	 
	QSE Update their Resource Plan
	Update prior to close of the Adjustment Period
	QSE
	ERCOT
	T minus 60 minutes
	API
	XML
	Protocol Section 4.5.10, Updated Resource Plans

	
	QSE Update their Balanced Schedules
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T
	API
	XML
	Protocol Section 4.5.6, ERCOT Notice of Need to Procure Replacement Reserve Service Resources & Protocol Section 4.5.8,  ERCOT Notice of Need to Procure Additional Ancillary Services

	
	QSE Resubmit Corrected Balanced Schedule
	Adjustment Period Scheduling Process
	QSE
	ERCOT
	T plus 15 minutes
	API
	XML
	Protocol Section 4.5.6, ERCOT Notice of Need to Procure Replacement Reserve Service Resources & Protocol Section 4.5.8,  ERCOT Notice of Need to Procure Additional Ancillary Services

	
	Procure RPRS
	ERCOT purchase RPRS
	ERCOT
	QSE
	T plus 30 minutes
	API
	XML
	Protocol Section 4.5.6, ERCOT Notice of Need to Procure Replacement Reserve Service Resources

	
	Procure additional Ancillary Services
	ERCOT purchase additional ancillary service 
	ERCOT
	QSE
	T plus 30 minutes
	API
	XML
	Protocol Section 4.5.8,ERCOT Notice of Need to Procure Additional Ancillary Services

	 
	 
	 
	 
	 
	 
	 
	 
	 

	OPERATING PERIOD

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	DNP 3.0 protocol will be used for new ports to RTUs or SCADA systems.

	FCS Inputs
	Frequency
	Real-Time Monitoring and Control
	ERCOT/QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocol Section 6.10.5, QSE Real Power Performance Criteria

	Unit Monitoring
	Generating Unit  MW
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

Net Generation is preferred.  If gross MW is supplied, aux load should also be provided.

	 
	Generating Unit Mvar
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU

/ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

Net Generation is preferred.  If gross MVar is supplied, aux load should also be provided.

	
	Private Network 

Net Interchange to ERCOT
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	2 Sec
	RTU
	DNP 3.0
	For private networks, the net interchange shall be provided along with gross MW and MVar per generating unit.  

	
	Private Network

Net Interchange High Limit
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	For private networks, the high operating limit will reflect the maximum generation available at the point of interconnection to ERCOT.

	
	Private Network

Net Interchange Low Limit
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	For private networks, the low operating limit will reflect the minimum generation available at the point of interconnection to ERCOT.

	 
	Status of switching devices in the plant switchyard not monitored by the TDSP affecting flows on the ERCOT System
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

	 
	Generating Unit Breaker Status
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

	 
	Generating Unit High Operating Limit
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision



	 
	Generating Unit Low Operating Limit
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision



	NOTE: 
perating Period data from QSE units can be made available to the PGCs host TDSP on request.
	 
	 

	 
	Load used as a Resource MW
	Real-Time Monitoring
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

	 
	Load Resource Breaker Status
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

	 
	Load Resource (providing Responsive Reserve) High-Set Underfrequency Relay Status
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision

	 
	QSE Frequency Bias
	Real-Time Monitoring
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocols Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision 

	 
	Dynamic Resource Power Schedules
	Real-Time Monitoring
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocol Section 4.9,  Dynamic Schedules, & Section  6.10.4.4,  Schedule Control Error

	 
	SCE
	Real-Time Monitoring and Control (control only for regulation providers)
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Feedback for QSE regulation calculation. Protocols Section 6.10.5, QSE Real Power Performance Criteria

	 
	Regulation Feedback (loop-back)
	Real-Time Monitoring
	QSE
	ERCOT
	2 sec
	RTU
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision, & Protocol Section 6.7.2(8), Deployment of Regulation Service - Feedback the amount of RGS power (MW) being provided each control cycle

	 
	Responsive Reserve Availability MW
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Feedback to Responsive Reserve Deployment. Protocols Section 6.7.3 (6), Deployment of Responsive Reserve Service

	 
	Responsive Reserve Deployment MW
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Feedback to Responsive Reserve Deployment. Protocols Section 6.7.3 (6), Deployment of Responsive Reserve Service

	 
	Non-Spinning Reserve Availability MW
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Feedback to Non-Spinning Reserve Deployment. Protocols Section 6.7.4 (7), Deployment of Non-Spinning Reserve Service

	 
	Non-Spinning Reserve Deployment MW
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Feedback to Non-Spinning Reserve Deployment. Protocols Section 6.7.4 (7), Deployment of Non-Spinning Reserve Service

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deploy Ancillary Services
	Instructed Regulation Up / Down MW 
	FCS Instruction
	ERCOT
	QSE
	4 sec
	RTU
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision, & Protocol Section 6.7.2(1), Deployment of Regulation Service

	 
	Instructed Responsive Reserve MW
	FCS Instruction
	ERCOT
	QSE
	4 sec
	RTU
	DNP 3.0
	Protocols Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision, & Protocol Section 6.7.3
(1), Deployment of Responsive Reserve Service

	 
	SCE
	Performance Monitoring
	ERCOT
	QSE
	10 sec
	RTU
	DNP 3.0
	SCE Comparison for real-time monitoring and analysis by the ERCOT and QSE. Protocol Section 6.10.4.4, Schedule Control Error

	 
	Governor Response
	Monitoring
	ERCOT
	QSE
	10 sec
	RTU
	DNP 3.0
	ERCOT calculated governor response from QSE frequency bias. Protocol Section 6.10.4.4, Schedule Control Error

	
	Generating Unit Governor Response
	Real-Time Monitoring
	ERCOT
	QSE
	10 sec.
	RTU
	DNP 3.0
	Protocol Section 6.5.1.1 Requirements for Operating Period Data for System Reliability and Ancillary Service Provision.

	 
	 
	 
	 
	 
	 
	 
	 
	 

	FCS Control Instructions
	Instructed Non-Spinning Reserve MW
	Instruction
	ERCOT
	QSE
	Every 15 minutes
	API
	XML
	Protocol Section 6.7.4(6), Deployment of Non-Spinning Reserve Service

	 
	Instructed Balancing Energy MW (Up / Down)
	Instruction
	ERCOT
	QSE
	Every 15 minutes with 10 minutes notice
	API
	XML
	Protocol Section 6.5.2, Balancing Energy Service, & Protocol Section 6.7.1.1(8), Creation of the Balancing Energy Bid Stack.

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Unit Automatic Voltage Regulator Status
	Real Time Monitoring
	QSE
	ERCOT 
	10 sec
	RTU/ ICCP
	DNP 3.0
	

	 
	Unit High Side Bus Voltage kV
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.7, Voltage Support Service, May be supplied by the TDSP.  Low Side with appropriate transformer model may be substituted.

	 
	
	
	
	
	
	
	
	

	
	Bus Voltage at Private Network connection to ERCOT
	Real-Time Monitoring
	QSE
	ERCOT
	10 sec
	RTU
	DNP 3.0
	This voltage may be supplied by the TDSP.

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Reliability Instructions
	Instructed Replacement Reserve
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.6, Replacement Reserve Service

	 
	Instructed Voltage Support
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.7, Voltage Support Service

	 
	Instructed Black Start
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.8, Black Start Service

	 
	Instructed Reliability Must-Run
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.9, Reliability Must-Run Service

	 
	Instructed Out-of-Merit Capacity
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.10, Out-of-Merit Capacity and Out-of-Merit Energy Services

	 
	Instructed Out-of-Merit Energy
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocol Section 6.5.10, Out-of-Merit Capacity and Out-of-Merit Energy Services

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Security Analysis



	
	 
	 
	 
	 
	 
	 
	 
	 

	Generation
	 
	 
	 
	 
	 
	 
	 
	Generating data is provided by QSEs as defined above under Operating Period Data

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bus 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Bus Voltage kV
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	 

	 
	Bus Frequency Hz
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Transformer
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Transformer Flow MW
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is into the transformer

	 
	Transformer Flow Mvar
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is into the transformer

	 
	LTC Tap Position
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	 

	 
	Transformer Status
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Used if the computer(s) have a Network Topology Processor

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Line
	 
	 
	 
	 
	 
	 
	 
	 Circuit Breaker data may be used instead of line data.

	 
	Line Flow MW
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is out of the station

	 
	Line Flow Mvar 
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is out of the station

	 
	Circuit Status
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Used if the computer(s) have a Network Topology Processor

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Shunt
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Reactive Support from Shunt Mvar
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive for supplying VAR      Negative for absorbing VAR

	 
	Bank Status
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Used if the computer(s) have a Network Topology Processor

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Circuit Breaker
	 
	 
	 
	 
	 
	 
	 
	Includes: Circuit Breaker (CB), Line Switch (LS), and Disconnect Switch (DCS) (where applicable)

Line data may be used instead of circuit breaker data.

	 
	CB MW flow
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is from bus section to equipment (optional)

	 
	CB Mvar
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is from bus section to equipment (optional)

	 
	Switch Position
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Load
	 
	 
	 
	 
	 
	 
	 
	Load metering is preferred from the high side of the transformation point of the substation distribution transformer.

	 
	Load in MW 
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Negative for Load MW

	 
	Load in Mvar
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Negative for Load Mvar

	 
	 
	 
	 
	 
	 
	 
	 
	 

	DC Injection
	 
	 
	 
	 
	 
	 
	 
	 

	 
	DC Injection in MW 
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is out of the station

	 
	DC Injection in Mvar
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Positive flow is out of the station

	 
	DC Tie Status
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP
	Blocks 1&2
	Used if the Computer(s) have a Network Topology Processor

	Weather Zone Tie Lines
	Line Flow MW
	Real-Time Monitoring
	TDSP
	ERCOT
	10 sec
	ICCP

DNP 3.0
	Blocks 1&2
	TDSP’s responsible for supplying weather zone tie line data must provide a redudant path from their normal ICCP link.  This second path may be a second ICCP association to ERCOT or an RTU or other device using DNP 3.0 protocol.


NOTE:
Real-Time data for Security Analysis can be provided to TDSPs on request.

Private Network refers to generators with self-serve private load behind a single meter at the point of injection into the ERCOT grid.
LEGEND:

Supplied by/Received by

ERCOT - ERCOT Independent System Operator

QSE - Qualified Scheduling Entity

TDSP - Transmission, Distribution Service Provider

PGC - Power Generating Company

Mode of Communication

Web Portal - Online application available to market participants via the World Wide Web

TCH - Transaction Clearinghouse.  The mechanism used to send/receive EDI transactions

API - Programmatic API. A message protocol used to automate data exchange between ERCOT and market participants

ICCP - Inter-Control Center Communication Protocol.  A standard protocol used to automate data exchange real-time control information between the ERCOT and participants

RTU - Remote Terminal Unit. Used to gather real-time control/monitoring information.

Format

EDI - Electronic Data Exchange format. EDI formats are specified by the Texas SET working group and are based on standard EDI transaction protocols.

XML - eXtensible Markup Language.  XML is a self-describing meta language used to facilitate the exchange of data. XML will format requests and receive replies using the API.

CSV - Comma Separated Values.  A generic file format where elements of data are separated by commas within a file.

Office Document - One of the common Microsoft Office file formats such as MS Word or MS Excel.
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