TAC Report

	NOGRR Number
	167
	NOGRR Title
	Alignment with NPRR776, Voltage Set Point Communication

	Date of Decision
	March 23, 2017

	Action
	Tabled

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation of Nodal Protocol Revision Request (NPRR) 776, Voltage Set Point Communication

	Priority and Rank Assigned
	Not applicable

	Nodal Operating Guide Sections Requiring Revision 
	2.2.10, Generation Resource Response Time Requirements
2.7, System Voltage Profile and Operational Voltage Control (reference)
2.7.1, Introduction
2.7.3.2, ERCOT Responsibilities 

2.7.3.3, TO/TSP Responsibilities 

2.7.3.4, QSE Responsibilities 

2.7.3.5, Resource Entity Responsibilities and Generation Resource Requirements 

3.7, Transmission Operators

	Related Documents Requiring Revision/Related Revision Requests
	NPRR776

	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) revises the Nodal Operating Guide to be consistent with NPRR776 which aligns the Protocols with currently used verbal communication practices between Transmission Service Providers (TSPs), Qualified Scheduling Entities (QSEs), and Generation Resources.    

This NOGRR addresses issues raised at the April 8, 2015 Voltage Workshop and during the review of NOGRR150, Alignment with NPRR747, Revision of Voltage Control Requirements.  

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	This NOGRR reduces operational risk by clarifying roles and responsibilities related to Voltage Set Point instructions.  This NOGRR also requires prompt and transparent instructions for changes to Voltage Set Points via telemetry between all affected parties.  These requirements will ensure Real-Time notification of those Entities responsible for either adhering to Voltage Set Point instructions or monitoring performance and will create a record of any Voltage Set Point instructions that vary from seasonally provided Voltage Profiles.  This allows for analysis that can feedback into the Voltage Profile creation process for continuous improvement.  Additionally any future reactive optimization processes will be able to utilize the Voltage Set Point telemetry as well. 

	OWG Decision
	On 11/17/16, the Operations Working Group (OWG) was in consensus to table NOGRR167.
On 12/16/16, OWG was in consensus to recommend approval of NOGRR167 as revised by OWG.

On 1/17/17, OWG was in consensus to table NOGRR167 for one month.
On 2/15/17, OWG was in consensus to endorse and forward to ROS the 1/17/17 OWG Report as amended by the 2/13/17 STEC comments and revised by OWG and the Impact Analysis for NOGRR167.

	Summary of OWG Discussion
	On 11/17/16, participants reviewed the history of the existing +/- 2% tolerance band, the perceived technical and compliance risks of moving to a tighter +/- 1kV tolerance band, and the proposed Inter-Control Center Communications Protocol (ICCP) data paths.  Participants requested NOGRR167 be tabled to allow for additional review of these issues and the language within NPRR776.
On 12/16/16, participants provided desktop edits to restore the 2% tolerance band and clarify the communication responsibilities among relevant Entities.  
On 1/17/17, participants noted additional comments pending for NPRR776 along with aligning comments for NOGRR167 and requested tabling of NOGRR167 for one month to allow for review of the new comments. 
On 2/15/17, participants reviewed the 2/13/17 STEC comments and proposed additional edits to Section 2.2.10 to retain the QSE within the response time for a Voltage Support Service (VSS) Dispatch Instruction or a Tranmission Operator (TO) Voltage Set Point instruction.

	ROS Decision
	On 3/2/17, ROS unanimously voted to recommend approval of NOGRR167 as recommended by OWG in the 2/15/17 OWG Report.  All Market Segments were present for the vote.

	Summary of ROS Discussion
	On 3/2/17, there was no discussion.

	TAC Decision 
	On 3/23/17, TAC unanimously voted to table NOGRR167.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 3/23/17, participants noted a desire to table NOGRR167 until the ERCOT Board approves NPRR776.


	Sponsor

	Name
	Stephen Solis

	E-mail Address
	stephen.solis@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-6772

	Cell Number
	

	Market Segment
	Not applicable


	Market Rules Staff Contact

	Name
	Cory Phillips

	E-Mail Address
	cory.phillips@ercot.com

	Phone Number
	512-248-6464


	Comments Received

	Comment Author
	Comment Summary

	LCRA 111416
	Expressed support for most NOGRR167 revisions, but recommended the voltage bandwidth be maintained at +/- 2% rather than +/- 1 kV

	ERCOT 012317
	Proposed edits to align NOGRR167 with the 1/23/17 ERCOT comments to NPRR776

	STEC 021317
	Proposed additional edits to clarify the communication processes and responsibilities defined in NOGRR167


	Market Rules Notes


Please note the baseline language in the following section(s) has been updated to reflect the incorporation of the following NOGRR(s) into the Nodal Operating Guide:

· NOGRR150, Alignment with NPRR747, Revision of Voltage Control Requirements (unboxed 1/1/17)

· Section 2.2.10
· Section 2.7.1

· Section 2.7.3.2

· Section 2.7.3.3

· Section 2.7.3.4

· Section 2.7.3.5

· Section 3.7

· NOGRR165, Emergency Operations Plan as Required by NERC Reliability Standards (incorporated 2/1/17)

· Section 3.7

	Proposed Guide Language Revision


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. 

(2)
A Resource Entity, TO, or QSE is not required to comply with a VSS Dispatch Instruction or Voltage Set Point instruction if compliance with such an instruction is impossible due to either a Force Majeure Event or one or more of the conditions described in paragraphs (1) and (2) of Protocol Section 6.5.7.9, Compliance with Dispatch Instruction.  In the event compliance with an instruction is precluded under this paragraph:

(a)
An affected Resource Entity shall, as soon as practicable, notify its QSE, and the Resource Entity or its QSE shall, as soon as practicable,  notify the Entity issuing the instruction; and 

(b)
An affected TO shall, as soon as practicable, notify ERCOT.
(3)
The required VSS response times for Generation Resources are:

(a)
For automatically switchable static Volt-Ampere reactive (VAr) capable devices, when voltage or reactive measurements at the POI are outside of the Voltage Set Point tolerance band identified in paragraph (4) of Protocol Section 2.7.3.5, Resource Entity Responsibilities and Generation Resource Requirements; then the response must be fully deployed in no more than five minutes.  If a TO and a Resource Entity have determined that a longer response time is appropriate and have entered into a written agreement reflecting that response time, then the Generation Resource shall be required to comply with that agreed response time so long as it does not exceed ten minutes.
(b)
Response to a TO Voltage Set Point instruction shall be completed in no more than five minutes from receipt of the instruction.
(c)
Response to a VSS Dispatch Instruction that requires a change to the real power output of the Generation Resource shall be completed as soon as practicable.
(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 to disconnect a non-MW producing generator from the system, such operations shall be completed as soon as practicable, 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 required to provide Voltage Support Service (VSS).

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

(3)
ERCOT and/or the Transmission Operators (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 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)
ERCOT shall issue a VSS Dispatch Instruction to the designated Qualified Scheduling Entity (QSE) for adjustments that would require a Generation Resource to operate outside its Unit Reactive Limit (URL). 

(4)
For multi-generator busses, ERCOT may not instruct any single Generation Resource to operate beyond its Corrected Unit Reactive Limit (CURL) or URL until all Generation Resources On-Line and interconnected at the same transmission bus are operating at 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 power resources, including AVRs and Power System Stabilizers (PSSs), and shall monitor their statuses.

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

(9)
ERCOT shall, for each Generation Resource, telemeter the Real-Time desired Voltage Set Point and the TSP-designated Point of Interconnection (POI) kV measurement via Inter-Control Center Communications Protocol (ICCP) to the QSE representing that Generation Resource.  
(10)  
ERCOT shall instruct the TO to make Voltage Set Point adjustments, as necessary, within the Generation Resource’s URL provided to ERCOT.  
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 Resource Entity 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, static Reactive Power resources such as 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 to ERCOT via ICCP the Real-Time desired Voltage Set Point and actual voltage at the POI for each Generation Resource interconnected to its system.  Each TO shall modify the telemetered Voltage Set Point as soon as practicable in order to match any verbal Voltage Set Point instruction issued.

(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 , as soon as practicable,  notify ERCOT of any temporary transmission voltage limit changes and shall coordinate with ERCOT to update the Network Operations Model with any permanent or long-term changes to voltage limits that deviate from those identified in Section 2.7.3.1, Operational Guidelines. 

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 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 Resource Entity notifies the QSE that a Generation Resource cannot comply with the VSS Dispatch Instruction or TO Voltage Set Point instruction, either the Resource Entity or its QSE shall, as soon as practicable,  notify the Entity that issued the instruction.  The Resource Entity or its QSE shall provide the reason for not being able to comply and an estimated time for resolution, when known.
(2)
Each QSE representing a Generation Resource shall provide in  Real-Time the desired Voltage Set Point and the associated POI kV measurement to the Generation Resource.

(3)
Each QSE will continuously monitor the status of its Generating Resources’ AVRs and PSSs.

(4)
Each QSE must, as soon as practicable, notify ERCOT when a Generation Resource experiences a change that affects its reactive capability, including any change to the operation mode of the Generation Resource’s AVR.

2.7.3.5
Resource Entity Responsibilities and Generation Resource Requirements

(1)
Each Resource Entity shall ensure that its Generation Resource(s) responds to all 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 Resource Entity. 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 Real-Time provided Voltage Set Point instructions it receives.  The Resource Entity shall inform its QSE and either the Resource Entity or its QSE shall notify the Resource Entity’s TO, as soon as practicable, if it cannot comply with TO Voltage Set Point instructions.  If a Resource Entity cannot comply with a VSS Dispatch Instruction, the Resource Entity shall inform its QSE and its QSE shall notify ERCOT as soon as practicable.
(4)
A Resource Entity required to provide VSS shall maintain the generator voltage or Reactive Power schedule within 2% of the Voltage Set Point while operating at less than the maximum reactive capability of the Generation Resource.

(5)
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 its reactive capability, the associated Resource Entity shall notify its QSE and TO, as soon as practicable.

(6)
Each Resource Entity shall communicate any generator-owned 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:
(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 Standards; 

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

(d)
Coordinate emergency communications between a represented Transmision Service Provider (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.

(6)
By February 15 of each year, each TO shall submit to ERCOT its emergency operations plan to mitigate operating emergencies, as required by the applicable North American Electric Reliability Corporation (NERC) Reliability Standard.  The emergency operations plan shall be submitted to ERCOT via secured webmail or encrypted data transfer.  A TO may request a secure email account by sending an email to ERCOT at transrep@ercot.com.  If no changes have been made from the previous submission, the TO shall resubmit the emergency operations plan with a new revision date indicating that it has been reviewed and no changes were made.  If a TO revises its emergency operations plan, the TO shall submit the revised emergency operations plan to ERCOT within 45 calendar days of the effective date of the revised plan and must include a summary of revisions.  
(7)
ERCOT shall review each TO’s emergency operations plan to ensure it addresses all relevant reliability risks and will notify the TO of its conclusions within 30 calendar days of receipt of a TO’s new or revised emergency operations plan.  ERCOT shall coordinate with the TO on a mutually agreeable time frame for the resubmittal of the emergency operations plan if ERCOT determines that reliability concerns require revision to the emergency operations plan.  
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