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	Revision Description
	This Operating Guide Revision Request (OGRR) includes new procedures for testing WGR Primary Frequency Response (new Section 6.2.1.7); clarifying wording for all generators’ Primary Frequency Response design requirements (Section 2.2.5); and a general change of “governor” to “Governor” in recognition of the fact that Governor is now a defined term in Protocol Section 2.1, Definitions.

	Reason for Revision
	This OGRR provides further specificity needed as the result of the adoption of PRR824, Primary Frequency Response from WGRs.

	Overall Market Benefit
	Provides additional frequency control resources to the system thus enhancing reliability; will allow ERCOT to utilize more wind-powered generation.

	Overall Market Impact
	Increased cost for equipment and operations of WGRs; reduced production cost for ERCOT as a whole.

	Consumer Impact
	Reduced energy costs.

	Procedural History
	· On 1/21/10, OGRR238 was posted.

· On 2/11/10, the Performance, Disturbance, Compliance Working Group (PDCWG) comments were posted.

· On 2/19/10, the Operations Working Group (OWG) considered OGRR238.

· On 3/16/10, a second set of PDCWG comments were posted.

· On 3/17/10, OWG again considered OGRR238.

· On 4/16/10, the CEO Revision Request Review was posted.

· On 4/19/10, an Impact Analysis was posted.

· On 4/21/10, OWG considered the 3/17/10 OWG Recommendation Report and Impact Analysis.

· On 5/6/10, ERCOT comments were posted.

· On 5/6/10, a second set of ERCOT comments were posted.

· On 5/25/10, ERCOT and Wind Coalition comments were posted.

· On 5/25/10, a second set of ERCOT and Wind Coalition comments were posted.

· On 5/27/10, Luminant Energy comments were posted.

· On 5/27/10, Calpine comments were posted.

· On 5/27/10, ROS considered OGRR238 via e-mail vote.

· On 6/3/10, TAC considered OGRR238.

	OWG Decision 
	On 2/19/10, OWG was in consensus to table OGRR238 for one month to allow PDCWG to comment.
On 3/17/10, OWG was in consensus to recommend approval of OGRR238 as amended by the 3/16/10 PDCWG comments and as revised by OWG.  

On 4/21/10, OWG was in consensus to consensus to endorse and forward the 3/17/10 OWG Recommendation Report and Impact Analysis for OGRR238 to ROS.

	Summary of OWG Discussion
	On 2/19/10, OWG noted PDCWG’s request to table OGRR238 for one month. 

On 3/17/10, OWG reviewed the 3/16/10 PDCWG comments.  There was discussion regarding the maximum permissive Dead Band of +/- 0.036 Hz and clarification that ERCOT, in an effort to enhance system reliability, could instruct WGRs to disable their Governor if there is a risk of a Special Protection System (SPS) operation in response to a low frequency event.  There was also discussion regarding the definition of “Generation Resource Base Load” and “maximum rated capability” and noted that for the purposes of this OGRR, “nameplate” is the specific rating of the Generation Resource.  It was noted that the definition for “maximum rated capability” would be defined via a separate OGRR.

On 4/17/10, there was discussion of the definition of WGR.  Market Participants opined that when ERCOT redefined WGR, there were unintended consequences and where there are issues resulting from the WGR definition change, the WGR term may need to be replaced with “Aggregated Wind-Powered Generation Resource (AWGR).”  

	ROS Decision 
	On 5/27/10, ROS voted to recommend approval of OGRR238 as amended by the 5/25/10 ERCOT and Wind Coalition comments (238OGRR-12) via ROS e-mail vote.  All Market Segments were represented in the email vote.  

	Summary of ROS Discussion
	On 5/27/10, there was no discussion.

	TAC Decision 
	On 6/3/10, TAC voted to recommend approval of OGRR238 as amended by the 5/27/10 Calpine comments and as revised by TAC.  There were four opposing votes from the Cooperative, Independent Power Marketer (IPM), and Independent Generator (2) Market Segments.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 6/3/10, some Market Participants opined that OGRR238 had unresolved issues and is not ready for approval.  Additional revisions were made to Section 2.2.5 to remove language that distinguished between Entities that had a Governor and those that did not.  The distinction is no longer needed since the defined term “Governor” includes WGRs as well as conventional generators.  


	Quantitative Impacts and Benefits
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	Market Cost
	
	Impact Area
	Monetary Impact

	
	1
	WGR software and hardware.
	Less than $500,000 per new WGR.

	
	2
	Lost WGR production due to high frequency.
	$1,000,000 to $100,000,000 plus, depending on implementation settings.
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	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	Provides automatic response to frequency, primarily to high frequency excursions, in addition to the response from conventional generation units.  Should help avoid excessive frequency excursions.
	Monetary impact of frequency excursions is difficult to estimate. 
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	Additional Qualitative Information
	1
	Increased WGR production due to ERCOT operations benefits from addition of frequency control resources.
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	Sponsor

	Name
	Walter J. Reid

	E-mail Address
	w.j.reid@ieee.org

	Company
	The Wind Coalition

	Phone Number
	512-335-0664

	Cell Number
	512-335-0664

	Market Segment
	N/A


	Market Rules Staff Contact

	Name
	Sandra Tindall

	E-Mail Address
	stindall@ercot.com

	Phone Number
	512-248-3867


	Comments Received

	Comment Author
	Comment Summary

	PDCWG 021110
	Requested additional time to review OGRR238 and asked that OWG table OGRR238.

	PDCWG 031610
	Proposed additional revisions to provide clarification to the proposed language.  Additional administrative edits were also included.

	ERCOT 050610
	Proposed additional revisions to synchronize OGRR238 with the Protocols and addresses ramp rate restrictions.

	ERCOT 050610
	Proposed administrative changes.

	ERCOT and Wind Coalition 052510
	Proposed additional revisions to address conflict with PRR771, Ramp Rate Limitation of 10% per minute of On-Line Installed Capability for Wind-powered Generation Resources.

	ERCOT and Wind Coalition 052510
	Proposed additional revisions to clarify the dead band requirement.

	Luminant Energy 052710
	Proposed additional revisions to explain the difference between frequency response and generator droop characteristic.

	Calpine 052710
	Urged approval of OGRR238 and proposed an additional edit.


	Comments


1/21/10
The proposed language in Section 8, Attachment 8A includes language from OGRR223, Real Time Production Potential, that was approved by the Technical Advisory Committee (TAC) on January 6, 2010, but not yet reflected in the Operating Guide.  The approved language is tracked under author OGRR223.  

3/17/10
The baseline Operating Guide language has been updated due to administrative revisions made during the implementation of OGRR239, Administrative Changes for March 1, 2010 Operating Guides.  Revisions are tracked under author OGRR239.
	Proposed Guide Language Revision


1.6
Operating Definitions
A complete list of definitions is contained within Protocol Section 2, Definitions and Acronyms.  The following definitions apply specifically to reliability and security operation.

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


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


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


	Generator Reactive Power Sign/Direction Terminology 
	(1)
Lagging power factor operating condition is when VAR flow is out of the generating unit (overexcited generator) and into the transmission system and is considered to be positive (+) flow, i.e., in the same direction as MW power flow.  The generator is producing MVARs.
(2)
Leading power factor operating condition is when VAR flow is into the generating unit (underexcited generator) and out of the transmission system and is considered to be negative (-) flow, i.e., in the opposite direction as MW power flow.  The generator is absorbing MVARs.


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


	Interchange
	a.
Net Interchange 
The algebraic sum of the power flows of the ERCOT Control Area’s interconnections with other Control Areas.  Sign convention is that net interchange out of an area is positive while net interchange into an area is negative.
b.
Scheduled Net Interchange 
The mutually prearranged intended net power flow on the ERCOT Control Area’s interconnections with other Control Areas. 


	Physical Responsive Capability (PRC)


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


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


	Reserve Discount Factor (RDF)


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


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


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


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


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


	Transmission Line Terminal Sign/Direction Terminology
	(1)
MW or VAR flow out of the bus and into the line is considered to be positive (+) flow.
(2)
MW or VAR flow into the bus and out of the line is considered to be negative (-) flow.


2.2.5
Governors

A Governor shall be in-service whenever the Generation Resource is providing energy to the bulk power system.
Resource Entities shall conduct Governor performance tests for each generating unit or WGR at least every two (2) years using one (1) of the test methods or historical methods specified in Section 6.2, Forms.  The Resource Entity shall provide the QSE representing the Resource Entity the test results.  The QSE representing the Resource Entity shall then provide the test results to ERCOT.  

Every effort should be made to maintain Primary Frequency Response consistent with a generator droop characteristic of no greater than five percent (5%).

There are elements that can contribute to poor Primary Frequency Response.  These include:

·  A generator governor dead band  in excess of   +/- 0.036 Hz (measured from 60 Hz);
· Valve position limits;
· Blocked Governor operation;
· Control mode;
· Adjustable rates or limits;
· Boiler/turbine coordinated control or set point control action; and,  

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

Every attempt should be made to minimize the effects of these and similar elements on the Governor operation for the duration of all frequency deviations.  Each QSE should monitor its Generation Resources to verify that these elements do not contribute to a Governor droop characteristic greater than five percent (5%) or less than three percent (3%).


If ERCOT determines that ERCOT System reliability would be enhanced, for a defined period of time, ERCOT may direct WGRs under the control of a Special Protection System (SPS) to limit power increases due to frequency if there is risk of an SPS operation due to a low frequency event.
2.5.1
ERCOT Responsibilities

Reference:  Protocol Section 6.3.1, ERCOT Responsibilities

 (1)
ERCOT, through its Ancillary Services function, shall develop the Operating Day Ancillary Services Plan for the ERCOT System, and the Day Ahead Ancillary Service Obligation which 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 Service Obligation will be determined for each hour according to that LSE’s Load Ratio Share computed by ERCOT.  The LSE Ancillary Service allocation for the Day Ahead Ancillary Service Obligation shall be based on the hourly Load Ratio Share from the Initial Settlement data, for the Operating Day that is fourteen (14) days before the day in which the Obligation is being calculated, as defined in Section 9.2, Settlement Statements, for the same hour and day of the week multiplied by the quantity of the service in the Operating Day Ancillary Service 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 electric network reliability and adequacy and 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 make reasonable efforts to minimize the use of OOMC, Zonal OOME, or contracted RMR Facilities.  This includes entering into MRA Agreements with Resources selected through the planning process, pursuant to Section 6.5.9.2, to provide services to meet reliability requirements at lower total expected costs than would otherwise be provided by RMR Agreements.

(17)
ERCOT will provide timely information to those Resource units providing OOMC and RMR Services as to the specific use of each unit dispatched.

Language Extracted from Protocol Section 6.1, Ancillary Services Required by ERCOT (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 (RGSD)
And

Regulation Service-Up (RGSU)
	Generation Resource capacity provided by a Qualified Scheduling Entity (QSE) to control frequency within the ERCOT System which is controlled minute by minute (normally by an Automatic Generation Control (AGC) System).
	a. RGSD energy is deployed in response to a change in ERCOT System frequency above the target system frequency.

b. RGSU energy 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:

a. Restore regulation control room by replacing Regulation Service energy with Balancing Energy Service.

b. To ensure that the net energy for RGSU and RGSD is minimized.

c. To ensure Zonal Congestion is managed.

	Responsive Reserve Service (RRS)
	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 No Action - Primary Frequency Response is deployed automatically by the Generation Resource’s Governor within the first few seconds of a frequency deviation caused by a loss of Resource contingency.  Secondary Frequency Response is deployed subsequently by ERCOT through its control system when the frequency falls below the predetermined value set at 59.91 Hz.  RRS provided by Load acting as a Resource (LaaR) is deployed by under frequency relay when the frequency falls below the predetermined value set at no lower than 59.70 Hz.  RRS provided by Generation Resources operating as a synchronous condenser is deployed by under frequency relay when the frequency falls below the predetermined value of 59.90 Hz.


.

	Non-Spinning Reserve Service (NSRS)
	· 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

· LaaRs 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 (RPRS)
	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 2.10, System Voltage Profile.
	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 (BSS)
	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 (RMR) Service
	The provision of Generation Resource capacity and/or energy Resources under a 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 (OOMC) Service
	Generation or LaaRs 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:

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

b. The net energy for RGSU and RGSD is minimized.

	Out-Of-Merit Energy (OOME) 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.
2.5.2.3
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 Direct Current (DC) Tie response that stops frequency decay; or
(e)
From Load Resources capable of controllably reducing or increasing consumption under Dispatch control (similar to AGC) and provide Primary Frequency Response . 

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 provides Primary Frequency Response shall be as specified in the Operating Guides.  QSE’s 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%) speed 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 LaaR 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 under-frequency relays as specified by the Operating Guides…

…(5)
Interruptible LaaRs 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 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 under-frequency relay Load affidavit;

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

· Provide ERCOT with an under-frequency relay 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 twenty (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 thirty (30) cycles, including all relay and breaker operating times.
· Be capable of interruption within ten (10) minutes of receipt of a verbal Dispatch Instruction from ERCOT;

· Be telemetered through the QSE to the ERCOT Control Area Authority 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 Direct Current (DC) Tie may be used as Responsive Spinning Reserve up to thirty (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 thirty (30) MW per minute;

· The response delay will not exceed four (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 RRS must demonstrate the existence of contracts agreeing to provide the required response with the DC Tie operator;

· A QSE claiming DC Tie RRS 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 ten (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 Standards;

· 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.
3.1.3.1
Operating Obligations
Reference:  Protocol Section 4.3.4, Operations of the Qualified Scheduling Entity 

Scheduling Center Requirement.  A QSE shall maintain a 24-hour, seven-day-per-week scheduling center with qualified personnel for the purposes of communicating with ERCOT for scheduling purposes and for deploying the QSE’s Ancillary Services in Real Time. 

QSE Representative.  Each QSE shall, for the duration of the Scheduling Process and settlement period for which the QSE has submitted schedules to ERCOT, designate a representative who shall be responsible for operational communications and who shall have sufficient authority to commit and bind the QSE. 

A QSE shall maintain a twenty-four (24)-hour, seven (7)-day-per-week scheduling center with qualified personnel for the purposes of communicating with ERCOT for scheduling purposes and for deploying the QSE’s Ancillary Services in Real Time.  Each QSE shall provide the ERCOT Control Area Authority with its written backup control plan to continue operation in the event the QSE’s scheduling center becomes inoperable. 

Each backup control plan shall be reviewed and updated annually and shall meet the following minimum requirements:
a. Description of actions to be taken by QSE personnel to avoid placing a prolonged burden on ERCOT and other Market Participants.

b. Description of specific functions and responsibilities to be performed to continue operations from an alternate location.

c. Includes procedures and responsibilities for maintaining basic voice communications capabilities with ERCOT.

d. Includes procedures for backup control function testing and the training of personnel.

As an option, the backup control plan may include arrangements made with another Entity to provide the minimum backup control functions in the event the QSE’s primary functions are interrupted.

Each QSE shall, for the duration of the Scheduling Process and settlement period for which the QSE has submitted schedules to ERCOT, designate an individual who shall be responsible for operational communications and who shall have sufficient authority to commit and bind the QSE. 

For connectivity requirements for backup sites, refer to Section 8.3.1.1, QSE Use of Domain Name Service (DNS) or ERCOT Web-Based Front Page for Site Failover.

Reference:  Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision
Operating Period data will be used by ERCOT to monitor the reliability of the ERCOT System in Real Time, monitor compliance with Ancillary Service Obligations, perform historical analysis, and predict the short-term reliability of the ERCOT System using network analysis software.  Each TDSP, at its own expense, may obtain such Operating Period data from ERCOT or from QSEs.
(1)
A QSE representing a Generation Entity that has Generation Resources connected to a TDSP shall provide the following Real Time data to ERCOT for each individual generating unit at a Generation Resource plant location and ERCOT will make the data available to the Generation Resource’s host TDSP (at TDSP expense):

(a)
Gross and net real power, or 


Gross real power at the generator terminal and unit auxiliary load real power, or 


Net real power at the EPS meter and unit auxiliary load real power.

(b)
Gross reactive power at the generator terminal  
(c)
Status of switching devices in the plant switchyard not monitored by the TDSP affecting flows on the ERCOT System;
(d)
Frequency Bias of Portfolio Generation Resources under QSE operation;
(e)
Any data mutually agreed by ERCOT and the QSE to adequately manage system reliability and monitor Ancillary Service Obligations;
(f)
Generator breaker status;
(g)
High Operating Limit; and
(h)
Low Operating Limit.
	[PRR590:  Add items (i) and (j) upon system implementation:]

(i)
AGC status; and

(j)
Ramp rate.


	[PRR307:  Revise Section 6.5.1.1(1) and 6.5.1.1(1)(f) as follows when system change implemented.]

(1)
A QSE representing a Generation Entity or a Competitive Retailer that has Resources connected to a TDSP shall provide the following Real Time data to ERCOT for each individual generating unit or LaaR 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) at a Resource plant location and ERCOT will make the data available to the Resource’s host TDSP (at TDSP expense):

 (f)
Resource breaker status;


	[PRR590:  Add paragraph (2) and renumber subsequent paragraphs upon system implementation:]

(2)
A QSE representing Uncontrollable Renewable Resources is exempt from the requirements of Section 6.5.1.1(1)(i) and (j).


(2)
Any QSE providing Responsive Reserve and/or Regulation must provide for communications equipment to receive ERCOT telemetered control deployments of service power.

(3)
Any QSE providing Regulation Service must provide appropriate Real Time feedback signals to report the control actions allocated to the QSEs Resources.

(4)
Any QSE that represents a provider of Responsive Reserve, Non-Spinning Reserve, or Replacement Reserve using interruptible Load as a Resource shall provide separate telemetry of the real power consumption of each interruptible Load providing the above Ancillary Services, the LaaR response to Dispatch Instructions for each LaaR, and the status of the breaker controlling that interruptible Load.  If interruptible Load is used as a Responsive Reserve Resource, the status of the high-set under frequency relay will also be telemetered. 

(5)
Any QSE that represents a qualified provider of Balancing Up Load (BUL) need not provide telemetry but rather shall provide an estimate in Real Time representing the real power interrupted in response to the deployment of Balancing Up Load.

(6)
Real Time data for reliability purposes must be accurate to within three percent (3%).  This telemetry may be provided from relaying accuracy instrumentation transformers.
	[PRR590:  Add paragraph (7) upon system implementation:]

(7)
A QSE representing a combined cycle plant may aggregate the AGC and ramp rate SCADA points for the individual units at a plant location into two distinct SCADA points (AGC and ramp rate) if the plant is configured to operate as such, i.e. gas turbine(s) and steam turbine(s) are controlled in aggregate from an AGC perspective.


3.1.4
Power Generation Companies

This Section defines the minimum requirements for the integration of generation Facilities greater than ten (10) MW into the ERCOT System.

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

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

· Physically located in the ERCOT Control Area, 

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

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

The QSE reporting for a PGC or a generation Facility shall provide the following telemeter quantities for generation Facilities greater than ten (10) MW to ERCOT Control Area Authority:

· Generator megawatts; 
· Generator megavars;
· Generator energy (megawatt-hours);
· Substation equipment status; and  
· Voltage where the facility connects to the ERCOT Transmission Grid 

The directly connected TDSP may obtain any required data from ERCOT.
These quantities are fully described in Section 2, System Operations.

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

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

· Machine impedance and characteristics;

· Excitation system data, Governor system constants;

· Transformer impedance; and

· Other relevant information.

This information is necessary to support ERCOT and TDSP’s ability to perform operational and planning studies such as:
· Transient and Dynamic Stability
· Short Circuit
· Load Flow
· Reliability Evaluations
When in operation, the generation Facility greater than ten (10) MW shall be staffed or monitored twenty-four (24) hours per day, by personnel capable of making operating decisions and possessing the ability to control the generation Facility output when requested by the representing QSE or the directly connected TDSP during Black Start procedures.

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

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

· Synchronizing of the generation to the ERCOT System,
· Transmission switchyard switching or clearances.
The operation of a generation Facility shall conform to the requirements of ERCOT or NERC Operating Criteria, Guide, or Standard.

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

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

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

3.1.4.1
PGC Data Reporting

The PGC’s reporting QSE shall provide the following information to ERCOT Control Area Authority at the times specified:
	TIME
	INFORMATION

	Every ten (10) seconds
	· Generation net MW output,
· Generation net MVAR,
· Status of switching devices in switchyard,
· Generating unit breaker status,
· Generating unit High Operating Limit (HOL),
· Generating unit Low Operating Limit (LOL).

	Daily
	· Planned unit status,
· Planned unit capability (both hourly and daily), 
· Fuel limitations.
The reporting Entity will promptly report this condition to ERCOT Control Area Authority.

	Annually
	· Seasonal capability where applicable,
· Planned maintenance schedules.  
This information shall be updated when it changes. 

	Upon request
	· Fuel capability as described in Section 6.2.7, Unit Alternative Fuel Capability, in conjunction with an Operating Condition Notice (OCN), Watch, Advisory, or Emergency Notice.


Each generator at a generation Facility shall have its turbine’s automatic speed Governor in service when the generator is in normal operation.  Testing and regulation performance of the speed Governor shall be in accordance with Section 2.2.5, Governors.  The generator operator is required to notify the ERCOT Control Area Authority, through its QSE, if the operation of speed Governors is impaired.

Each generation Facility providing an Ancillary Service shall provide output consistent with the requirements of that Ancillary Service and ERCOT instructions.

In the event of an ERCOT declared emergency, ERCOT may require the QSE to notify the generation Facility through the reporting Entity and require it to increase or decrease generation or change voltage and reactive requirements in accordance with the Protocols.  The generation Facility shall use its best efforts in meeting these required output levels in order that the ERCOT System can maintain safe and reliable operation.

It is the responsibility of all generators to carry an operational share of reactive support to insure adequate and safe Voltage Profiles are maintained in all areas of ERCOT.  To accomplish this, the following requirements shall apply to each generation Facility.

· Each generation Facility shall have Automatic Voltage Regulators (AVRs) and power system stabilizers in service as defined in Section 3.1.4.5, Automatic Voltage Regulators and Power System Stabilizers.
· The generation Facility shall be designed and operated consistent with its Obligations to supply Voltage Support Service (VSS) as required in the ERCOT Protocols and ERCOT Control Area Authority Procedures.
· ERCOT has the right and obligation to Dispatch the reactive output (VARs) of each generation Facility within its design capability to maintain adequate transmission voltage in ERCOT.
· ERCOT and the Transmission Service Provider (TSP) shall be notified of any equipment changes that affect the reactive capability of an operating generating unit no less than sixty (60) days prior to implementation.  Changes that decrease the reactive capability of the generating unit below the required level and changes that decrease the Voltage Ride-Through (VRT) capability of the plant must be approved by ERCOT prior to implementation.  “Voltage Ride-Through” is defined as the ability of a generation plant to remain connected to the transmission system for specified high voltage and low voltage conditions.
· High reactive loading or reactive oscillations on generation units should be communicated to the QSE, the Transmission Operator (TO), and ERCOT as soon as practicable.
· The tripping Off-line of a generating unit due to voltage or reactive problems should be reported to ERCOT, the TO, and the QSE as soon as practicable.
Reference:  Protocol Section 6.10.2, General Capacity Testing Requirements 

Within the first fifteen (15) days of each Season, each QSE shall provide ERCOT a seasonal High Sustainable Limit (HSL) for any Generation Resource with a capacity greater than ten (10) MW that will be operated during that Season.  ERCOT shall provide an appropriate form for QSEs to submit their seasonal HSL data.  The seasonal HSL shall take into account auxiliary Load and gross and net real power capability of the Generation Resource.  Each QSE shall update its Resource Plan and telemetry, as necessary, to reflect the HSL of each of its Generation Resources in a given operating interval, as well as other operational limitations.  

To verify that the HSL reported in the Resource Plan is achievable, ERCOT may, at its discretion, conduct an unannounced Generation Resource test.   At a time determined solely by ERCOT, ERCOT will issue a verbal Dispatch Instruction to the QSE to operate the designated Generation Resource at its HSL as shown in the QSE’s Resource Plan at the time the test is initiated.  The QSE shall not be required to start the designated Generation Resource if it is not already On-line when ERCOT announces its intent to test the Resource.  If the designated Generation Resource is operating at its Low Sustainable Limit (LSL) when ERCOT sends the verbal Dispatch Instruction to begin the test, the QSE shall have up to sixty (60) minutes to allow the Resource to reach ninety percent (90%) of its HSL and up to an additional twenty (20) minutes for the Resource to reach the HSL shown in the Resource Plan at the time the test is initiated.  This time requirement does not apply to nuclear-fueled Generation Resources.  If the designated Generation Resource is operating between its LSL and fifty percent (50%) of its HSL when ERCOT begins the test, the QSE shall have sixty (60) minutes for the Resource to reach its HSL.  If the Resource is operating at or above fifty percent (50%) of its HSL when ERCOT begins the test, the QSE shall have thirty (30) minutes for the Resource to reach its HSL.  Once the designated Generation Resource reaches its HSL, the QSE shall hold it at that output level for a minimum of thirty (30) minutes.  The HSL for the designated Generation Resource shall be determined based on the Real Time averaged MW telemetered by the Resource during the thirty (30) minutes of constant output.  After each test, QSEs will complete and submit an updated test form that ERCOT shall provide.  

ERCOT may test multiple Generation Resources within a single QSE within a single twenty-four (24) hour period.  However, in no case, shall ERCOT test more than two (2) Generation Resources within one (1) QSE simultaneously.  All Resources On-line in an Aggregated Unit will be measured on an aggregate capacity basis.  All QSEs associated with a jointly owned unit will be tested simultaneously.  Hydro and wind generation will be excluded from unannounced generation capacity testing.  ERCOT shall not perform an unannounced Generation Resource test during a Watch or Energy Emergency Alert (EEA) event.  If an unannounced Generation Resource test is underway when a Watch or EEA event commences, ERCOT may cancel the test.

Should the designated Generation Resource fail to reach its HSL as posted in its Resource Plan within the time frame set forth herein, the Real Time averaged MW telemetered during the test shall be the basis for the new HSL for the designated Generation Resource for that Season.  The QSE shall have the opportunity to request another test at a time determined by ERCOT and may retest as many times as desired.  Subject to ERCOT approval, the requested retest will take place within the first twenty-four (24) Operating Hours of the designated Generation Resource after the request for retest or three (3) Business Days after the request for retest.  Any verbal Dispatch Instruction ERCOT issues as a result of a QSE-requested retest will not be compensated under Section 6.8.2.3, Energy Payments, but will be considered as an instructed deviation for compliance purposes.  

A Resource Entity owning a hydro unit operating in the synchronous condenser fast response mode to provide hydro Responsive Reserve shall evaluate the maximum capability of the Resource each Season.

ERCOT shall maintain historical records of unannounced Generation Resource test results, using the information contained therein to adjust the Reserve Discount Factor (RDF) subject to the approval of the appropriate Technical Advisory Committee (TAC) subcommittee.  ERCOT shall report monthly the aggregated results of such unannounced testing (excluding retests), including, but not limited to, the number and total capacity of Resources tested, the percentage of Resources that met or exceeded their HSL reported in the Resource Plan, the percentage that failed to meet their HSL reported in the Resource Plan and the total MW capacity shortfall of those Resources that failed to meet their HSL reported in the Resource Plan.  

ERCOT shall conduct all unannounced Generation Resource testing by using Out of Merit Energy (OOME) Dispatch Instructions to the Generation Resource under test.  Any verbal Dispatch Instruction  ERCOT issues as a result of a QSE-requested retest will not be compensated under Section 6.8.2.3 but will be considered as an instructed deviation for compliance purposes.

Load acting as a Resource (LaaR) to provide Ancillary Services shall have its telemetry attributes verified by ERCOT annually.  In addition, once every two (2) years, any LaaR providing Responsive Reserve Service (RRS) shall test the under frequency relay or the output from the solid-state switch, whichever applies, for correct operation.  However, if the Load’s performance has been verified through response to an actual event, the data from the event can be used to meet the annual telemetry verification requirement for that year and/or the biennial relay testing requirement…
4A.1
CONSIDERATIONS FOR SYSTEM RESTORATION
a.
Determining System Status
If a generator or TO loses voltage on all busses and incoming transmission lines, then operators should assume there is a system wide blackout.  The TO should immediately notify ERCOT if possible.  Contracted Black Start units should implement Black Start procedures and establish contact with their TO.  Other generators should contact their QSE and then wait for instructions from the TO.  If possible, ERCOT will update TOs and QSEs concerning ERCOT system status by use of the hotline.

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

Priority should be given to determining the status of nuclear power plant facilities and switchyards in order to re-establish offsite power supply.
System status conditions to be surveyed include but are not limited to:
· Areas of the system that are de-energized.
· Areas of the system that are functioning.
· Amount of generating reserve available in functioning areas.
· Power plant availability and time required to restart.
· Status of transmission breakers and sectionalizing equipment along critical transmission corridors, and at power plants.
· Status of transmission breakers and sectionalizing equipment at tie points to other areas.
· Status of fuel supply from external suppliers.
· Under-frequency relay operation.
· Relay flags associated with circuits tripped by protective relays.
b.
Verifying Communications
Reliable communications will be the key to a safe and timely restoration following a collapse within the ERCOT System.  As part of the initial assessment after a partial or complete system collapse, communication facilities should be tested and verified.  It is possible, especially in case of a total ERCOT collapse, that communications with out-of-state QSEs may not be possible.  It is therefore critical that TOs and generators located within their transmission system be able to communicate directly during these times.
The ERCOT System Operators should:
· Verify or establish communication paths with TOs.
· Verify or establish communications paths with QSEs.
· Verify integrity of ERCOT hotline.
· Periodically disseminate information to TOs and QSEs.
The TOs  should:
· Contact ERCOT in order to report status.
· Establish contact with Contracted Black Start Units and the Black Start Units’ QSE 
· Initiate Black Start Plan
· Establish communication paths with other plants necessary to the restoration of the system in their area.

The QSE should:

· Contact ERCOT to report status of generators within ERCOT
· Assist TOs as required.
· Ensure generators are prepared to receive and follow instructions directly from the TO to which they are connected.
Should problems be encountered with any of the primary communication facilities, back up facilities shall be deployed and appropriate personnel notified.
Communications will be vital to an orderly recovery.  To keep communication facilities available, operating personnel should ensure that conversations are concise and effective.

c.
Preparing for System Restoration
Orderly restoration will usually require sectionalizing the de-energized parts of the system into smaller, manageable blocks before they are energized.
The sectionalizing process should usually address the following objectives:
· Priority should be given to restoring offsite power to nuclear power plants.
· Make blocks of Load to be energized as small as possible to minimize the problems of cold Load pickup.
· Operators should verify that their switching orders as well as any standing emergency switching orders have been completed.
d.
Bringing Up Plants
First priority should be given to preventing damage to power plant equipment and to restoring offsite power to nuclear power plants.  Secondly, attention should be given to preparing units that can come On-line most rapidly.  All operators should remember that large steam plants will need an outlet for the minimum generation requirement soon after coming On-line.
Plants with contracted Black Start capability have procedures to begin the process of bringing their units back up when the switchyard and all incoming transmission lines are de-energized.  The plant should not synchronize or pickup Load without communicating with the TO to which they are connected unless their local Black Start Plan instructs them to do so. 
Plants without Black Start capability should have a Black Start Plan in place to begin preparing the plant to be energized from an external line.  When the TO has energized the plant switchyard it will contact the generator directly and the QSE as soon as practical.  The TO will coordinate the starting of large motors, bringing the plant On-line, and synchronization of the plant with the rest of the TO island.
Some combustion and steam turbines may have relatively high set under-frequency and low over-frequency relays that could cause unit trips in the initial stages of recovery.  Plant operators will be controlling system frequency during this period and must keep it between trip points.  It is preferable to use the units with lowest under-speed trip for initial restoration.
AVRs should be placed in service as soon as practical after bringing units On-line and should remain in service to improve machine stability.
As soon as possible, after bringing a unit On-line, automatic Governor controls should be placed in the "automatic" position to insure delivery of Primary Frequency Response.
e.
Picking Up Lines
Ties between nearby power plants should be established as soon as possible. Priority should be given to restoring at least one (1) circuit to nuclear power plants to provide offsite power for safe shutdown.
A line should be energized from the strongest electrical source.  Switching devices on all substation or transmission capacitor banks along the line should be open unless needed for voltage control.
Energizing transmission auto-transformers (345/138 kV, 138/69 kV) and shunt reactors at plants will allow plant operators to increase field current on the generator to increase stability.  Also, this reactive current will help keep transmission voltages from becoming excessive.
Caution should be exercised in the use of 345 kV transmission system.  Because of high values of line charging, energizing one of these circuits with little or no Load can produce excessive voltage and can damage substation equipment  (Note: 345KV lines require approximately one (1) MVAR/mile of line charging while 138KV lines require 0.3 MVAR/mile). 
TOs should exercise care when energizing transmission lines, so that they do not close a breaker into a fault.  TOs should be aware of any transmission lines that tripped while the system was going down and have field personnel check the relay flags before energizing the line.
Ferroresonance may occur while energizing a line or while picking up a transformer from an unloaded line.  TOs should be on guard for unusually high and sustained voltages during such switching.  345 kV lines may be highly susceptible to this phenomenon and their use should be minimized in the early stages of restoration.
Impedance relays that do not have out of step blocking may trip lines due to power swings during restoration (a good indication that the line tripped due to excessive power swings rather than a fault is the existence of impedance relay flags and no ground flags).
f.
Picking Up Load
In general, 69 kV and 138 kV lines along with radial 345 kV lines to autotransformers may be used to energize Load.  When energizing a 345 kV circuit and autotransformer combination, both the line and transformer should be energized at the same time to avoid the problem of excessive voltage.  The more lightly loaded a unit is, the less Load increment it can safely pick up.
Cold Load pickup can involve inrush currents of ten (10) or more times the normal Load current depending on the nature of the Load being picked up.  This will generally decay to about two (2 ) times normal Load current in two (2) to four (4) seconds and remain at a level of one-hundred fifty percent (150%) to two-hundred percent (200%) of pre-shutdown levels for as long as thirty (30) minutes.
Priority should be given to restoring offsite power to nuclear power plants.  As critical and priority Loads are restored, consideration should be given to restoration of Loads controlled by under-frequency relays.
When energizing Load, the TOs must be in close contact with the generator in order that excessive Load is not picked up on a unit in one operation.  Generally, pick up no more than five percent (5%) of the total generating capability in an island in a single step.  If Load is picked up in blocks that are too large, then the current inrush may operate over current relays that trip the Loads off the system again.  There should be sufficient time between switching operations to allow the units to recover from the sudden increase in Load.
Exercise caution when loading a single unit to more than fifty percent (50%) of its control range until additional units have been brought back On-line in that island. Generally, no unit should be loaded to more than eighty percent (80%) of its normal rating until system conditions return to normal.
Since each plant may be operating independently, plant operators will have to monitor and adjust their unit's voltage and frequency.  Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.  Voltage should be kept as close as possible to normal schedules.  As more units are brought up and more Load is added, the voltage and frequency will tend to stabilize.
Residential and commercial Load will most likely be easier to pick up and maintain than industrial Loads.  This is due to the large fluctuation possible with industrial Loads.
Exercise caution when re-energizing capacitor banks after Load has been picked up.  The change in system voltage that occurs will be much larger than normal because of the reduced system fault duty.
g.
Synchronizing Between Islands
TOs should have field personnel in area islands to check breakers at each end of the line to insure they are open regardless of supervisory indication.  The area with the largest amount of generation On-line should energize the line first.
Where available, field personnel should synchronize and close the tie breakers at the Point of Interconnection (POI).  If there is a sufficient frequency difference that the islands cannot be synchronized, the island with the least generation On-line should adjust its frequency to achieve synchronization.
When synchronizing, both the phase angle across the breaker, and the voltage on each side of the breaker should be measured.  If possible, the phase rotation should be stopped and the phase angle reduced to ten (10) degrees or less before closing the breakers.
In general lines should not be loaded to more than fifty percent (50%) of thermal rating until multiple tie paths have been established.  Additional ties should be closed as soon as possible.
6.2.1.1
Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor
General Information

Unit Code (16 character):   


Location (County):






Unit Name:  




Date of test:  






QSE:





Resource Entity:  





Steady State Speed Regulation at High-Speed Stop
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Where:

A =
Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the Governor.
B =
Speed with speed changer set at high-speed stop and when governing valves just reach wide-open position.
Steady State Speed Regulation at Synchronous Speed 
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Where:

C =
Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the Governor.
D =
Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.
Steady State Speed Regulation at Low-Speed Stop
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Where:

E =
Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the Governor.
F =
Speed with speed changer set at low-speed stop and when governing valves just reach wide-open position.
[image: image4.wmf]0

20

40

60

80

100

3000

3200

3400

3600

3800

4000

TURBINE SPEED (RPM)

SPEED CHANGER 

POSITION (%)


E, F @ Low Speed Stop

C, D @ Sync. Speed

A, B @ High Speed Stop

Test Data

	Point
	A
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	Speed, RPM
	
	
	
	
	
	

	
	
	
	
	
	
	

	Frequency Hz
	
	
	
	
	
	


Speed Changer Travel Time:

a.
From Low-Speed Stop to High-Speed Stop in _________seconds.
b.
From High-Speed Stop to Low-Speed Stop in _________seconds.
Over-speed Trip Test Speed at _________rpm.

Comments: 












Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 






6.2.1.2
Example of a Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor
Steady State Speed Regulation at High-Speed Stop
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Where:

A =
Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the governor.
B =
Speed with speed changer set at high-speed stop and when governing valves just reach wide-open position.
Steady State Speed Regulation at Synchronous Speed 
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Where:

C =
Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the governor.
D =
Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.
Steady State Speed Regulation at Low-Speed Stop
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Where:

E =
Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the Governor.
F =
Speed with speed changer set at low-speed stop and when governing valves just reach wide-open position. 
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E, F @ Low Speed Stop

C, D @ Sync. Speed

A, B @ High Speed Stop

Test Data

	Point
	A
	B
	C
	D
	E
	F

	Speed, RPM
	3850
	3570
	3600
	3310
	3500
	3210

	
	
	
	
	
	
	

	Frequency Hz
	64.2
	59.5
	60.0
	55.0
	58.3
	53.5


Speed Changer Travel Time:

a.
From Low-Speed Stop to High-Speed Stop in 
73
seconds.
b.
From High-Speed Stop to Low-Speed Stop in 
74
seconds.
Over-speed Trip Test Speed at 
3965
rpm.

Comments: 












6.2.1.3
Turbine Governor Speed Regulation Test for Electro-Hydraulic Governor
General Information

Unit Code (16 character):   


Location (County):






Unit Name:  




Date of test:  






QSE:





Resource Entity:  





Turbine Governor Speed Regulation Test Procedures

1. 1.
Simulate unit On-line and turbine speed at 3600 RPM.
2. 2.
Set Load reference at minimum value.
3. 3.
Monitor valve demand signal and record as value 'A' (in %).
4. 4.
Reduce speed until valve demand just reaches maximum value.
Record valve demand as value 'B' (in %) and speed as value 'C' (in RPM).
5. 5.
Set speed at 3600 and Load reference at maximum value.
6. 6.
Monitor valve demand signal and record as value 'D' (in %).
7. 7.
Increase speed until valve demand just reaches minimum value.
Record valve demand as value 'E' (in %) and speed as value 'F' (in RPM).
Turbine Governor Speed Regulation Test Results

	
	A
	B
	C
	D
	E
	F

	Valve Demand (%)
	
	
	
	
	
	

	Speed (rpm)
	
	
	
	
	
	


Speed Regulation With Decreasing Speed
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Speed Regulation With Increasing Speed
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Comments:  












Submittal

Resource Entity Representative:  









QSE Representative:  











Date submitted to ERCOT Control Area Authority Rep.: 







6.2.1.4
Definitions
	System Frequency Response
	This response is a function of two (2) key variables; the Primary Frequency Response from Governors and Load dampening of the connected Load.

	Percent Droop Settings
	Also known as Frequency Regulation, Speed Regulation, Speed Sensitivity, Speed Error and others.  Percent droop is the percent change in nominal frequency that will cause generator output to change from no Load to full Load.  It is the change in steady state rotor speed, expressed in percent of rated speed, when power output is gradually reduced from rated to zero (0) power.  A common percent droop setting is five percent (5%) for both high and low frequency excursions.

	Dead Band
	The range of deviations of system frequency (+/-) that produces no turbine Governor response, and therefore, no frequency (speed) regulation.  It is expressed in percent of rated speed, Hz, or RPM.

	Valve Position Limiter
	A device that acts on the speed and Load governing system to prevent the Governor-controlled valves from opening beyond a pre-set limit.

	Blocked Governor Operation
	Operating the generating unit with the control system adjusted to prevent the turbine governor from responding to system frequency (speed) variations.  In an effort to reduce speed Governor operation in some generating units, turbine control systems can be adjusted to block the operation of the governor after the unit is in parallel with the system and is running at its desired output.  Selection of a high percent droop characteristic or a large Dead Band constitutes a form of blocked Governor action.

	Variable Pressure Operation
	Varying the boiler pressure to improve turbine efficiency at lower Loads.  Two (2) methods are normally used.  The first method, the turbine control (G.E.) or Governor (Westinghouse) valves are positioned in the wide-open position and the generator is changed by changing the boiler pressure.  The second method, there is very little, if any response to frequency excursions.  With the other method, the valves are positioned at approximately fifty percent (50%) open.  The valves are still able to respond to system disturbances.  Normal changes in generation requirements are made by varying the boiler pressure until the unit is at rated pressure.  After full pressure is reached, the turbine valves are used to make the required generation changes.


6.2.1.5

Combustion Turbine Frequency Response Test Procedure
Description of the test

1.
The frequency response function of the combustion turbine is tested On-line at a Load level that allows combustion turbine to increase or decrease Load without reaching Low Operating Limits (LOLs) or High Operating Limits (HOLs).  The recommended level is ninety-two percent (92%) Base Load or below. 
2.
The test is performed by adding a frequency offset signal that exceeds the Governor Dead Band value to the measured frequency signal.  This should create immediate step change in the measured frequency signal.
3.
The test starts at time t0 when the frequency Dead Band is exceeded and signal “Combustion Turbine Frequency Response On” becomes active.
4.
The following signals should be recorded at least every two (2) seconds:  Unit MW Output, “Combustion Turbine Frequency Response On.”
5.
The duration of the test is one-hundred (100) seconds.  After one-hundred (100) seconds, the offset signal should be removed and the combustion turbine should return to pretest power output.
6.
The test should be conducted both with positive and negative frequency offsets.
7.
The test is considered successful after the signal “Combustion Turbine Frequency Response On” becomes active and maintained for thirty (30) seconds if seventy percent (70%) of the calculated MW contribution is delivered within sixteen (16) seconds. 
8.
Droop shall be set not to exceed five percent (5%) with a maximum frequency Dead Band of +/- 0.036Hz.
Definitions

Combustion Turbine Base Load = maximum Load capability for the season when frequency response test is performed

Gain MW for 0.1Hz = 
[image: image11.wmf]60
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Droop
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where 
P = Combustion Turbine Base Load (MW)




Droop 
= droop (%)

Frequency Offset = +0.2Hz and -0.2Hz (+12 rpm and -12 rpm, for 3600 sync speed machines)

Test frequency = Measured Frequency + Frequency Offset

MW Contribution = Gain MW to 0.1Hz * 10*Frequency Offset

Calculated droop = - 
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where 
P = Combustion Turbine Base Load (MW)






ΔHz = Change in frequency (Hz)






ΔMW = Change in power output (MW)

Example

Combustion Turbine Base Load = 150MW

Droop = 5%

Gain MW to 0.1Hz = 
[image: image13.wmf]60
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 = +/- 5 MW/0.1Hz

MW Contribution = 5 * 10*+/-0.2 = +/-10MW

Expected under-frequency response:
 +10MW in 15 sec. for -0.2Hz offset

Expected over-frequency response: 
-10MW in 15 sec. for +0.2Hz offset

Minimum accepted under-frequency response: +7MW in 15 sec. for -0.2Hz offset

Minimum accepted over-frequency response:    -7MW in 15 sec. for +0.2Hz offset

Calculated droop for 8MW increase in power output in 15 sec. for -0.2Hz offset:

Calculated droop = -
[image: image14.wmf]8
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COMBUSTION TURBINE FREQUENCY RESPONSE TEST FORM

General Information

Unit Code (16 characters): 



Location (County): 




Unit Name: 





Date of Test:



 

QSE: 






Resource Entity: 


 





Test Results

	
	
	Test with +0.2 Hz
	Test with -0.2 Hz

	1
	CT Base Load
	
	

	2
	GAIN MW to 0.1Hz
	
	

	3
	Calculated 

MW Contribution
	
	

	4
	MW at test start (t0)
	
	

	5
	MW at t0 + 16 sec
	 
	

	6
	MW Contribution

at t0 + 16 sec
	
	

	7
	MW at t0 + 46 sec
	
	

	8
	Calculated droop
	
	

	9
	CONCLUSION

(PASSED/FAILED)
	
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________






Submittal

Resource Entity Representative:  ____________________________________________



QSE Representative:  ______________________________________________________



Date submitted to ERCOT Control Area Authority Rep.: __________________________



6.2.1.6
Generation Resource Primary Frequency Response Procedures Based on Historical Data 
Description of historical verification 
The purpose of this template is to allow the QSE to demonstrate acceptable frequency response of their Generation Resources based on historical data in order to minimize testing costs, scheduling conflicts and the risk of damage to equipment or Forced Outage.

1.
All verifications will be based on at least one of the Performance, Disturbance, Compliance Working Group’s (PDCWG) list of “Measurable Events” as defined in the ERCOT Protocols.  Different turbines can be tested using different events.
2.
For clarification purposes, the A, B, B+30 and C points are defined in Protocol Section 5.9.2, Primary Frequency Control Measurements.  Point A will be considered the start of the verification process.  The exact time of each Point is identified in the PDCWG Disturbance Report on the event.
3.
The following signals should be recorded at EMS scan rate:  Unit MW Output and ERCOT Actual Frequency from the PDCWG Disturbance Report on the event.
4.
The verification is considered successful if seventy percent (70%) of the calculated MW contribution is delivered within sixteen (16) seconds after the C point and maintained for thirty (30) seconds.
5.
Droop should be set not to exceed five percent (5%) and a maximum frequency Dead Band of +/- 0.036Hz.
6.
ERCOT Operations will supply frequency data and time of each evaluation point (A, C, B & B+30) for the event data chosen for the test.
7.
Wind-powered Generation Resources (WGRs) located behind one Point of Interconnection (POI), metered by one ERCOT Polled Settlement (EPS) Meter, and operated as an integrated Facility may combine WGRs for the purposes of this test.
Definitions

Generation Resource Base Load = maximum rated capability (this value is not reduced for temporary output limitations of the Generation Resource due to auxiliary equipment outages, weather conditions, or fuel limitations, it is the “nameplate” rating of the Generation Resource).
Gain MW for 0.1Hz = [image: image15.wmf]60
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Droop

P


where 
P = Generation Resource Base Load (MW)




Droop 
= droop (%)

Calculated droop = - [image: image16.wmf]30
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where 
P = Generation Resource Base Load (MW)


ΔHz = Change in frequency (Hz) between Point A and    

           

Point C, B or B+30


ΔMW = Change in power output (MW) between Point A 

            
  and Point C, B or B+30

Adjusted droop = - [image: image17.wmf])
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where 
OC = Obligation Change

Obligation Change = ∆ MW Schedule from Point A to Point B + 30 if negative in an under-frequency event or if positive in an over-frequency event, else 0.

Example

Generation Resource

 Base Load = 150MW

Droop = 5%

Gain MW to 0.1Hz = [image: image18.wmf]60
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 = +/-5 MW/0.1Hz

Expected under-frequency response:
 +5MW in 15 sec. for -0.1Hz offset

Expected over-frequency response: 
-5MW in 15 sec. for +0.1Hz offset

Minimum accepted under-frequency response: +3.5MW in 15 sec. for -0.1Hz offset

Minimum accepted over-frequency response:    -3.5MW in 15 sec. for +0.1Hz offset

Calculated droop for 5 MW increase in power output in 15 sec. for -0.1Hz offset:                  Calculated droop = -[image: image19.wmf]5
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Schedule drop of 10 MW from point A to B + 30 with 10 frequency responsive units:  


OC = 10/10 = 1 MW

Adjusted droop = -[image: image20.wmf])
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Reference:  Protocol Section 5.9.2, Primary Frequency Control Measurements

For the purposes of this section, the A Point is the last stable frequency value prior to a frequency disturbance.  For a decreasing frequency event with the last stable frequency value of 60.000 Hz or below, the actual frequency is used.  For a decreasing frequency event with the last stable frequency value between 60.000 and 60.036 Hz, 60.000 Hz will be used.  For a decreasing frequency event with the last stable frequency value above 60.036 Hz, actual frequency will be used.  For an increasing frequency event with the last stable frequency value of 60.000 or above, the actual frequency is used.  For an increasing frequency event with the last stable frequency between 59.964 and 60.000 Hz, 60.000 Hz will be used.  For an increasing frequency event with the last stable frequency value of 59.964 or below, the actual frequency is used.  ERCOT shall determine the A Point frequency for each event.

For the purposes of this section, the C Point is the lowest frequency value during the first five seconds of the event.

For the purposes of this section, the B Point is the “recovery” frequency value after the C Point.   The B Point should occur after full governor response of the turbines has occurred, usually between ten (10) and thirty (30) seconds after the A Point, but not greater than sixty (60) seconds after the A Point.  ERCOT shall determine the B Point for each event.

B Point Plus Thirty Seconds: At thirty seconds following the B Point, an analysis will be performed by ERCOT with the assistance of the appropriate ERCOT subcommittee to determine if primary frequency control response is sustained.

For the purposes of this section, a “Measurable Event” is the sudden change in interconnection frequency that will be evaluated for performance compliance will have i) a frequency B Point between 59.700 Hz and 59.900 Hz or between 60.100 Hz and 60.300 Hz, and ii) a difference between the B Point and the A Point greater than or equal to +/- 0.100 Hz.

HISTORICAL GENERATION RESOURCE FREQUENCY RESPONSE TEST FORM

General Information

Unit Code (16 character): 



Location (County): 



 

Unit Name: 





Date of Event: 



  

QSE: 






Resource Entity: 



  





Historical Results

	Evaluation Point
	Time
	Frequency

	Point A
	
	

	Point C
	
	

	Point B
	
	

	Point B+30
	
	


	2
	Generation Resource Base Load
	

	3
	MW at A Point
	

	4
	MW at B Point
	

	5
	MW at B + 30 Point
	

	6
	MW at C Point
	 

	7
	Calculated Droop at B Point
	

	8

8A
	Compensation for Obligation Change:

Number of Freq. Resp. Units

           
	

	8B
	Schedule ∆ from Point A to Point B + 30
	

	8C
	Schedule ∆ for Observed Unit (8B/8A)
	

	9
	Adjusted droop at B + 30
	

	10
	(PASSED/FAILED)

Pass if #7 & #9 < 7.14%, else Fail
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________






Submittal

Resource Entity Representative:  _____________________________________________



QSE Representative:  ______________________________________________________



Date submitted to ERCOT Control Area Authority Rep: 







6.2.1.7
Wind-powered Generation Resource (WGR) Frequency Response Test Procedure
Description of the test

1.
The frequency response function of the Wind-powered Generation Resource (WGR) is tested On-line at a Load level that allows the WGRs to increase or decrease Load without reaching Low or HOLs.  The recommended level is at or below ninety-two percent (92%) Base Load. 
2.
The test is performed by adding a frequency offset signal that exceeds the Governor Dead Band value to the measured frequency signal.  This should create immediate step change in the measured frequency signal.
3.
The test starts at time t0 when the frequency Dead Band is exceeded.
4.
The MW Output signal should be recorded at least every two (2) seconds.
5.
The duration of the test is one-hundred (100) seconds.  After one-hundred (100) seconds, the offset signal should be removed and the WGR should return to pretest power output.
6.
The test should be conducted both with positive and negative frequency offsets.
7.
The test is considered successful after the signal becomes active and maintained for thirty (30) seconds if at least seventy percent (70%) of the calculated MW contribution is delivered within sixteen (16) seconds. 
8.
Droop shall be set not to exceed five percent (5%) with a maximum frequency Dead Band of +/- 0.036Hz.
9
WGRs located behind one POI, metered by one EPS Meter, and operated as an integrated Facility may combine WGRs for the purposes of this test.
Definitions

WGR Base Load = WGR total design output capability for the On-line wind-powered turbines.
Gain MW for 0.1Hz = 
[image: image21.wmf]60
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where 
P = WGR Base Load (MW)




Droop 
= droop (%)

Frequency Offset = +0.2Hz and -0.2Hz 

Test frequency = Measured Frequency + Frequency Offset

MW Contribution = Gain MW to 0.1Hz * 10*Frequency Offset

Calculated droop = - 
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where 
P = WGR Base Load (MW)






ΔHz = Change in frequency (Hz)






ΔMW = Change in power output (MW)

Example

WGR Base Load = 150MW

Droop = 5%

Gain MW to 0.1Hz = 
[image: image23.wmf]60
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 = +/- 5 MW/0.1Hz

MW Contribution = 5 * 10*+/-0.2 = +/-10MW

Expected under-frequency response:
 +10MW in 15 sec. for -0.2Hz offset

Expected over-frequency response: 
-10MW in 15 sec. for +0.2Hz offset

Minimum accepted under-frequency response: +7MW in 15 sec. for -0.2Hz offset

Minimum accepted over-frequency response:    -7MW in 15 sec. for +0.2Hz offset

Calculated droop for 8MW increase in power output in 15 sec. for -0.2Hz offset:

Calculated droop = -
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WIND-POWERED GENERATION RESOURCE (WGR FREQUENCY RESPONSE TEST FORM

General Information

Unit Code (16 characters): 



Location (County): 




Unit Name: 





Date of Test:



 

QSE: 






Resource Entity: 


 





Test Results

	
	
	Test with +0.2 Hz
	Test with -0.2 Hz

	1
	WGR Base Load
	
	

	2
	GAIN MW to 0.1Hz
	
	

	3
	Calculated 

MW Contribution
	
	

	4
	MW at test start (t0)
	
	

	5
	MW at t0 + 16 sec
	 
	

	6
	MW Contribution

at t0 + 16 sec
	
	

	7
	MW at t0 + 46 sec
	
	

	8
	Calculated droop
	
	

	9
	CONCLUSION

(PASSED/FAILED)
	
	


Comments: ______________________________________________________________________________________________________________________________________________________________________________________________________________






Submittal

Resource Entity Representative:  ____________________________________________



QSE Representative:  ______________________________________________________



Date submitted to ERCOT Control Area Authority Rep.: __________________________



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 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
	Commercially Significant Constraint (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, & Protocol Section 4.4.10, QSEs Submittal of Updated Balanced Energy Schedules.

	Self-Arranged Ancillary Services
	Self Provided Regulation Up
	Ancillary Service (Rolled up from Retail Electric Provider (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, & Protocol Section 4.4.10, QSEs Submittal of Updated Balanced Energy Schedules

	 
	Self Provided Regulation Down
	Ancillary Service (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, & Protocol Section 4.4.10, QSEs Submittal of Updated Balanced Energy Schedules

	 
	Self Provided Responsive Reserve 
	Ancillary Service (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, & Protocol Section 4.4.10, QSEs Submittal of Updated Balanced Energy Schedules

	 
	Self Provided Non-Spinning Reserve 
	Ancillary Service (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, & Protocol Section 4.4.10, QSEs 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
	Protocol Section 4.4.9, ERCOT Notification of CSC Congestion and/or Capacity Insufficiency Based on 1100 Balanced Schedules

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Procure Ancillary Services
	Ancillary Service 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, Ancillary Service 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, Ancillary Service  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, Ancillary Service  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, Ancillary Service  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, Ancillary Service  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, Ancillary Service  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 RPRS Bids 
	QSE
	ERCOT
	Daily by 1600, then as needed
	API
	XML
	Protocol 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
	Protocol 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
	Protocol 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 Replacement Reserve Service Resources

	 
	 
	 
	 
	 
	 
	 
	 
	 

	OPERATING PERIOD

	 
	 
	 
	 
	 
	 
	 
	 
	 

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

	Frequency Control System (FCS) Inputs
	Frequency
	Real-Time Monitoring and Control
	ERCOT/QSE
	ERCOT
	2 sec
	RTU/

ICCP
	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/

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 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/

ICCP
	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 (HOL) will reflect the maximum generation available at the Point of Interconnection (POI) 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 (LOL) will reflect the minimum generation available at the POI to ERCOT.

	Unit Monitoring
	Wind-powered Generation Resource (WGR) estimated Real Time Production Potential (RTPP)
	Real-Time Monitoring & Security Analysis
	QSE
	ERCOT
	10 sec
	ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision 

	 
	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 HOL
	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 LOL
	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: 
Operating 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/

ICCP
	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 Under frequency 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/

ICCP
	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/

ICCP
	DNP 3.0
	Protocol Section 4.9, Dynamic Schedules, & Protocol Section  6.10.4.4,  Schedule Control Error

	 
	Schedule Control Error (SCE)
	Real-Time Monitoring and Control (control only for regulation providers)
	QSE
	ERCOT
	2 sec
	RTU/

ICCP
	DNP 3.0
	Feedback for QSE regulation calculation. Protocol Section 6.10.5, QSE Real Power Performance Criteria

	 
	Regulation Feedback (loop-back)
	Real-Time Monitoring
	QSE
	ERCOT
	2 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision,  & paragraph (8) of Protocol Section 6.7.2, 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. Paragraph (6) of Protocol Section 6.7.3, 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. Paragraph (6) of Protocol Section 6.7.3, 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. Paragraph (7) of Protocol Section 6.7.4, 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. Paragraph (7) of Protocol Section 6.7.4, Deployment of Non-Spinning Reserve Service

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deploy Ancillary Services
	Instructed Regulation Up / Down MW 
	FCS Instruction
	ERCOT
	QSE
	4 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision & paragraph (1) of Protocol Section 6.7.2

	 
	Instructed Responsive Reserve MW
	FCS Instruction
	ERCOT
	QSE
	4 sec
	RTU/

ICCP
	DNP 3.0
	Protocol Section 6.5.1.1, Requirement for Operating Period Data for System Reliability and Ancillary Service Provision & paragraph (1) of Protocol Section 6.7.3, Deployment of Responsive Reserve Service

	 
	SCE
	Performance Monitoring
	ERCOT
	QSE
	10 sec
	RTU/

ICCP
	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

	 
	Primary Frequency Response
	Monitoring
	ERCOT
	QSE
	10 sec
	RTU/

ICCP
	DNP 3.0
	ERCOT calculated Primary Frequency Response from QSE frequency bias. Protocol Section 6.10.4.4, Schedule Control Error

	
	Generating Unit Primary Frequency Response
	Real-Time Monitoring
	ERCOT
	QSE
	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 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	FCS Control Instructions
	Instructed Non-Spinning Reserve MW
	Instruction
	ERCOT
	QSE
	Every 15 minutes
	API
	XML
	Paragraph (6) of Protocol Section 6.7.4, 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, & paragraph (8) of Protocol Section 6.7.1.1, Creation of the Balancing Energy Bid Stack.

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Unit Automatic Voltage Regulator (AVR) 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/

ICCP
	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 RMR
	Instruction
	ERCOT
	QSE
	As needed
	API
	XML
	Protocols Section 6.5.9, Reliability Must-Run Service

	 
	Instructed Out-of-Merit Capacity  (OOMC)
	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 (OOME)
	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

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Direct Current (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 redundant 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 Standard Electronic Transaction (TXSET) 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.

� Westinghouse recommends using only this test.


� Westinghouse recommends using only this test.
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