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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%) 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 (UFR) for automatic interruption may be provisionally qualified and eligible to participate as a responsive reserve Resource as specified in Protocol Section 6.10.1, Introduction.

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

Register as a Resource with ERCOT;

Complete Asset Registration of Load acting as Resource (LaaR);

Provide ERCOT the appropriate UFR Load affidavit;

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

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

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

Be capable of interruption by automatic operation of the UFR(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 UFR(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.
3.1.5
Transmission and/or Distribution Service Providers

Reference:  Protocol Section 5.5.2, Changes in Transmission Facility Status
The TDSP will notify ERCOT of any changes in status of Transmission Facility elements as provided and clarified in the ERCOT procedures.  The TDSP will notify ERCOT of any other Transmission Facility status as soon as practicable following the change.  In addition, any short-term inability to meet minimum TSP or DSP reactive requirements shall be immediately reported to ERCOT by way of the TSP.
Reference:  Protocol Section 6.4.2, Determination of ERCOT Control Area Requirements (In Part)
…(6)
Voltage Support:  ERCOT in coordination with the TDSPs shall conduct studies to determine the normally desired Voltage Profile for all Voltage Support busses in the ERCOT System and shall post all Voltage Profiles on the Market Information System.  ERCOT may temporarily modify its requirements based on Current System Conditions.  ERCOT shall determine the amount of Voltage Support Service needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides…
Reference:  Protocol  6.5.7.1, Installed Reactive Power Capability Requirement for Generation Resources Required to Provide VSS (In Part)

(1)
Generation Resources required to provide VSS must be capable of producing a defined quantity of Reactive Power to maintain a Voltage Profile established by ERCOT.
  Generation Resources shall comply with the following Reactive Power requirements: an over-excited (lagging) power factor capability of ninety-five hundredths (0.95) or less and an under-excited (leading) power factor capability of ninety-five hundredths (0.95) or less, both determined at the generating unit's maximum net power to be supplied to the ERCOT Transmission Grid and at the transmission system Voltage Profile established by ERCOT, and both measured at the POI…
Reference:  Protocol  6.5.7.2, QSE Responsibilities (In Part)

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

…(5)
QSEs shall meet, within established tolerances, and respond to changes in the Voltage Profile established by ERCOT subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits…
Reference:  Protocol  Section 6.5.7.3, ERCOT Responsibilities (In Part)
 (1)
ERCOT, in coordination with the TDSPs, shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources required to provide VSS to maintain system voltages within established limits…
…(3)
ERCOT, in coordination with the TDSPs, shall deploy static Reactive Power Resources as required to continuously maintain dynamic Reactive Reserves from QSEs, both leading and lagging, adequate to meet ERCOT System requirements…
Reference:  Protocol Section 6.7.6,  Deployment of Voltage Support Service (In Part)
…(2)
ERCOT and TDSPs shall develop operating procedures specifying Voltage Profiles of transmission controlled reactive Resources to minimize the dependence on generation-supplied reactive Resources.  For Generation Resources required to provide VSS,Generator Step Up (GSU) transformer tap settings will be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability…
ERCOT and TDSPs shall operate the ERCOT Interconnected System in compliance with Good Utility Practice and NERC and ERCOT standards, policies, guidelines and operating procedures.

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

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

TDSPs shall follow ERCOT instructions related to ERCOT responsibilities:

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

Directing changes in the operation of transmission voltage control equipment;

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

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

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