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ERCOT believes that a kV tolerance band is more appropriate than a percentage band for the Voltage Set Point.  Since the actual measurement voltage is being supplied along with the Voltage Set Point, matching the two should be much more precise due to elimination of meter variances.  ERCOT understands there may be technical limitations on adjustment step levels on reactive control devices at a Generation Resource and would encourage discussion if an alternate kV value would be more appropriate considering any technical limitations.

Addition of Voltage Set Point telemetry requirements should be coordinated with a new NOGRR under development to address North American Electric Reliability Corporation (NERC) Reliability Standard IRO-010-2, Reliability Coordinator Data Specification and Collection, which includes moving Inter-Control Center Communications Protocol (ICCP) handbook requirements into the Nodal Operating Guides to ensure the points are listed in the appropriate data tables.  
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2.2.10
Generation Resource Response Time Requirements

(1) 
All Generation Resources providing Voltage Support Service (VSS) as described in Protocol Section 3.15, Voltage Support, shall maintain the necessary procedures and processes plus communications, telemetry, remote control, automation, and staffing in order to normally comply with the response times listed below when a VSS Dispatch Instruction or a TO Voltage Set Point instruction, as described in Protocol Section 6.5.7.7, Voltage Support Service, is given.  Compliance is based upon normal operating conditions where VSS Dispatch Instructions respect all equipment operating limits and other restrictions that are periodically placed on equipment.  The response time to a VSS Dispatch Instruction or a TO Voltage Set Point instruction shall commence with the successful receipt by the QSE or Generation Resource either through a verbal or telemetered instruction.  It is good utility practice to verbally confirm any telemetered instruction that may seem abnormal or unreasonable.

(2)
In a Force Majeure Event, compliance with a VSS Dispatch Instruction or a TO Voltage Set Point instruction shall not be required but ERCOT shall be informed by the QSE in the case of a VSS Dispatch Instruction or the TO shall be informed by the QSE representing the GR or the GR in the case of a TO Voltage Set Point instruction.  TOs and QSEs shall follow Dispatch Instructions for VSS except under those exemptions described in paragraphs (1) and (2) of Protocol Section 6.5.7.9, Compliance with Dispatch Instructions. 

(3)
The required VSS response times for Generation Resources are: 

(a)
For automatically switchable static VAR capable devices, when voltage or reactive measurements at the POI are outside of the limits as specified in paragraph (d) of Protocol Section 3.15.2, TSP and DSP Responsibilities Related to Voltage Support, then the response (within the operating Reactive Power capability of the Generation Resource) must be sufficient to initiate response in no more than one minute and return the measurement within the required range in no more than five minutes. 
(b)
Response to a VSS Dispatch Instruction or a TO Voltage Set Point instruction, within the Reactive Power capability of the Generation Resource shall be completed in no more than five minutes of the receipt of the instruction.

(4) 
Shutting down and disconnecting Generation Resources from the ERCOT Transmission Grid:

(a)
On-Line Generation Resources must be able to commence their shutdown sequence within five minutes of receipt of a Dispatch Instruction from ERCOT.  Nuclear-fueled Generation Resources shall comply with the procedural requirements of the Nuclear Regulatory Commission (NRC) when receiving Dispatch Instructions from ERCOT to disconnect the Generation Resource from the ERCOT Transmission Grid.

(b)
If the ERCOT Transmission Grid condition requires breaker or switch operations needed to disconnect a non-MW producing generator  from the system shall be completed as soon as practical, but no longer than 15 minutes of the receipt of a Dispatch Instruction from ERCOT.  Once disconnected from the ERCOT Transmission Grid, a Generation Resource shall complete as soon as practicable, but no longer than 15 minutes, the required switching to return the system to a normal configuration except for nuclear-fueled Generation Resources which shall comply with the procedural requirements of the NRC when receiving Dispatch Instructions from ERCOT to disconnect the Generation Resource from the ERCOT Transmission Grid. 

2.7
System Voltage Profile and Operational Voltage Control
2.7.1
Introduction

(1)
The system Voltage Profile is the set of normally desired Voltage Set Points for those Generation Resources specified in the ERCOT Protocols paragraph (2) of Section 3.15, Voltage Support, in the ERCOT System .

(2)
ERCOT coordinates and conducts studies with the Transmission Service Providers (TSPs) to determine and establish the Voltage Profile.

(3)
ERCOT and/or the TOs adjust Voltage Set Points to maintain system voltages within established limits.
2.7.3.2
ERCOT Responsibilities
(1)
ERCOT shall be responsible for ordering necessary generation On-Line to regulate transmission voltage and reactive flow.

(2)
When voltage levels deviate from normal operating limits in the pre-contingency (base case) condition or from emergency operating limits in the post-contingency condition, ERCOT shall take immediate steps to restore voltage levels within the applicable operating limits using all available reactive Resources.  ERCOT may allow additional time for a Transmission Operator (TO) to correct the voltage levels to within limits on sub-100kV facilities prior to ERCOT taking further steps to restore voltage levels.  The steps ERCOT may take include, but are not limited to: 
(a)
Evaluating TO actions taken to correct voltage levels; 

(b)
Directing additional Generation Resources On-Line; 

(c)
Redispatching generation; 

(d)
Deploying additional Resources; 

(e)
Directing static Reactive Power Resources to be put in service; 

(f)
Utilizing temporary changes to limits of Resources or Transmission Facilities;
(g)
Developing a Constraint Management Plan (CMP); 
(h) 
Adjusting a Voltage Set Point; and  

(i)
Shedding Firm Load.
(3)
For adjustments that would require Generation Resources to operate outside the power factor range specified in paragraph (3) of Protocol Section 3.15, Voltage Support, ERCOT may issue a Voltage Support Service (VSS) Dispatch Instruction to the designated Qualified Scheduling Entity (QSE). 

(4)
For multi-generator busses, ERCOT may not instruct any single Generation Resource to operate beyond its Corrected Unit Reactive Limit (CURL) or Unit Reactive Limit (URL) until all Generation Resources On-Line and interconnected at the same transmission bus have been instructed to their respective CURLs or URLs.

(5)
ERCOT shall coordinate Automatic Voltage Regulator (AVR), dynamic and static reactive device Outages to ensure adequate reactive reserves are maintained.

(6)
ERCOT shall maintain a performance log of QSE acknowledgements of VSS Dispatch Instructions.

(7)
ERCOT shall be aware of the location of and availability of reactive capability.

(8)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows. 

(9)
ERCOT shall monitor the status of all transmission Reactive Power resources, including the status of AVRs and Power System Stabilizers (PSSs).
(10) 
ERCOT shall, for each Generation Resource, telemeter the Real-Time desired Voltage Set Point and the TSP designated POI kV measurement via ICCP to the QSE representing Generation Resources.  
2.7.3.3
TO/TSP Responsibilities
(1)
Each TO shall be responsible for directing Voltage Set Points for each Generation Resource interconnected to its TSP’s Facilities.  Each TO will adjust the Voltage Set Point by communicating directly with the RE or QSE responsible for the operation of the Generation Resource.  Normal communication is to request voltage or Reactive Power be raised or lowered at a specified bus by a stated number of kV or MVAR (e.g., + 1 kV, +20 MVAR, or -1 kV, -20 MVAR).  
(2)
Each TO shall monitor system voltages and shall operate voltage control equipment, including, but not limited to, capacitors, reactors and transformer tap changers to maintain system voltages within limits.

(3)
Each TO shall operate static Reactive Power Resources within its operating area as required by its criteria while maintaining dynamic reactive reserves provided by Generation Resources.

(4)
Each TO shall telemeter via ICCP, the Real-Time desired Voltage Set Point to ERCOT at the POI for each Generation Resource interconnected to its system.  Each TO, should time permitting, modify the telemetered Voltage Set Point to match any verbal Voltage Set Point instructions to maintain accurate Voltage Set Point expectations.

(5)
Each TO shall know the status of static transmission Reactive Power Resources in its operating area and shall provide such information to ERCOT.


(6)
When voltage levels deviate from established limits, the affected TO shall take immediate steps to relieve the condition using available reactive resources under its control.
(7)
Each TSP shall communicate any transmission voltage limits that deviate from those identified in Section 2.7.3.1, Operational Guidelines, to ERCOT via a Network Operations Model Change Request (NOMCR). 

2.7.3.4
QSE Responsibilities
(1)
Each QSE shall ensure that any Generation Resource that it represents and that is required to provide VSS responds to any VSS Dispatch Instruction, including any VSS Dispatch Instruction to exceed its CURL or URL, or TO Voltage Set Point instruction within the time requirements specified in paragraph (3)(b) of Section 2.2.10, Generation Resource Response Time Requirements.  If the RE notifies the QSE that a Generation Resource cannot comply with the VSS Dispatch Instruction or TO Voltage Set Point instruction, the QSE shall immediately notify the issuer of the instruction (if not already done by the Resource Entity), provide the reason for not being able to comply, and provide an estimated time frame for resolution. Each QSE shall meet, within established tolerances, the Voltage Set Point established by ERCOT or the interconnecting TSP subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits.

(2)
Each QSE representing Generation Resources shall telemeter the Real-Time desired Voltage Set Point and the associated POI kV measurement to allow the Generation Resource and the interconnecting TSP, or the TSP’s agent to adjust POI voltages in a coordinated manner.

(3)
If a Generation Resource changes the operation mode of a unit’s AVR, the QSE shall promptly inform ERCOT and the TO at the Point of Interconnection (POI) per Protocol Section 6.5.5.1, Changes in Resource Status, and Section 2.2.5, Automatic Voltage Regulators.  Each QSE will continuously monitor the status of its Generating Resources’ AVRs and PSSs.
(4)
Each QSE must notify ERCOT when a Generation Resource experiences a change that affects unit reactive limits or excitation system performance and is unable to meet the minimum reactive requirements.
2.7.3.5
Resource Entity Responsibilities and Generation Resource Requirements

(1)
Each Resource Entity shall ensure that its Generation Resource responds to any VSS Dispatch Instruction or a TO Voltage Set Point instruction from its QSE or interconnecting TO within the time requirements specified in paragraph (3)(b) of Section 2.2.10, Generation Resource Response Time Requirements. 
(2)
Generation Resources with high reactive loading resulting from abnormal conditions shall not reduce their reactive loading without the consent of ERCOT unless equipment damage is imminent based on the sole and reasonable judgment of the RE. In that case the Resource Entity will notify its QSE and its TO as soon as practicable of its action.  
(3)
Each Resource Entity shall monitor telemetered Voltage Set Point instructions it receives and shall inform its QSE and its TO immediately if it cannot comply with the VSS Dispatch Instructions or TO Voltage Set Point instructions.

(4)
Except under Force Majeure Events or unless explicitly authorized by or requested by ERCOT or the interconnecting TO, a Resource Entity required to provide VSS shall maintain the generator voltage or Reactive Power schedule within +/- 1 kV of the Voltage Set Point while operating at less than the maximum reactive capability of the Generation Resource.
(5)
The required reactive capability must be maintained at all times that the Generation Resource is On-Line.  When a Generation Resource experiences a change that affects unit reactive limits or excitation system performance and is unable to meet the minimum reactive requirements, the associated Resource Entity shall notify its QSE and its TO immediately.
(6)
Each Resource Entity shall communicate any transmission voltage limits that deviate from those identified in Section 2.7.3.1, Operational Guidelines, to ERCOT and to its QSE. 
3.7  
Transmission Operators 

(1)
Transmission Operators (TOs) shall follow ERCOT instructions related to ERCOT responsibilities:

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

(b)
Directing changes in the operation of transmission voltage control equipment per Section 2.7.3, Real-Time Operational Voltage Control;

(c)
Managing Voltage Profiles established by ERCOT and Voltage Set Points per Section 2.7.3; and

(d)
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 a system emergency.

 (2)

TOs must meet all requirements identified in the Protocols for TOs in addition to those requirements stated below for all Transmission Facilities represented:

(a)
Monitor system conditions and notify ERCOT when Transmission Facility elements reach maximum safe operating limits as soon as practicable;

(b)
Notify ERCOT of any changes in its Transmission Facility status within ten seconds of the change of status as specified in Protocol Section 3.10.7.5, Telemetry Criteria; 

(c)
Operate and manage Transmission Facilities between energy sources and the point of delivery;

(d)
Coordinate emergency communications between a represented TSP system and ERCOT;

(e)
Monitor the loading of the transmission system(s);

(f)
Notify ERCOT of all changes to the status of all Transmission Elements and Transmission Facilities;

(g)
Act as Single Point of Contact for transmission Outages;

(h)
Maintain continuous communication (24x7) with ERCOT;  

(i)
Ensure Dispatch Instructions, received for their system or on behalf of represented TSPs or Distribution Service Providers (DSPs), are carried out as issued;  
(j)
Maintain operational metering; and

(k)
Implement Black Start.

(3)
TOs shall submit to ERCOT, by March 15 of each year, a written back-up control plan to continue operation in the event the TOs control center becomes inoperable.  Back-up control plans shall be submitted to ERCOT via secured webmail or encrypted data transfer.  TOs shall request that a secure email account be created with ERCOT by sending an email to shiftsupervisors@ercot.com. 

(4)
Each back-up control plan shall be reviewed and updated annually and shall meet the following minimum requirements:

(a)
Include descriptions of actions to be taken by TO personnel to avoid placing a prolonged burden on ERCOT and other Market Participants;

(b)
Include descriptions of specific functions and responsibilities to be performed to continue operations from an alternate location;

(c)
Include procedures and responsibilities for maintaining basic voice communications capabilities with ERCOT; and

(d)
Include procedures for back-up control function testing and the training of personnel.

(5)
As an option, the back-up control plan may include arrangements made with another Entity to provide the minimum back-up control functions in the event the TO’s primary functions are interrupted.
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