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	NPRR Title
	Changes to Support Reactive Power Coordination Tool 
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	September 12, 2019

	Action
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	Timeline
	Normal
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	Priority and Rank Assigned
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	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions

3.1.4.3, Reporting for Planned Outages, Maintenance Outages, and Rescheduled Outages of Resource and Transmission Facilities
3.1.4.4, Management of Resource or Transmission Forced Outages or Maintenance Outages
3.10.7.1.4, Transmission and Generation Resource Step-Up Transformers
3.10.7.1.5, Reactors, Capacitors, and other Reactive Controlled Sources
6.5.7.7, Voltage Support Service

	Related Documents Requiring Revision/Related Revision Requests
	None

	Revision Description
	This Nodal Protocol Revision Request (NPRR) aligns Protocols with a new ERCOT project to implement a Reactive Power Coordination tool that produces an optimized reactive Dispatch schedule to be implemented by ERCOT Transmission Operators.  This Dispatch schedule will be updated hourly and include the desired state of reactors and capacitors, desired tap positions of transformers with adjustable taps, and Voltage Set Points for synchronous condensers, static Volt-Ampere reactive (VAr) compensators, static synchronous compensators, and Generation Resources.  Specific changes include:
· Modifications to the Messaging System definition in Section 2.1 to account for a Transmission Service Provider (TSP) Messaging System that will be utilized to transmit the optimized reactive Dispatch schedule to the TSPs;
· Additional requirements in Section 3.1.4.3 and Section 3.1.4.4 to clarify expectations for entering Outages for reactors, capacitors, reactive controlled sources for Resource Entities and TSPs so that the Reactive Power Coordination tool can have accurate awareness of the availability of the reactors, capacitors, and reactive controlled sources;
· Additional requirements in Section 3.10.7.1.4 and Section  3.10.7.1.5 to add temporal constraints to the list of modeling information so that the Reactive Power Coordination tool can have accurate awareness of any temporal constraints of the reactors, capacitors, or other reactive controlled sources (e.g. how many times a capacitor can be switched in or out in a 12 hour period); and
· Additional requirements in Section 6.5.7.7 for ERCOT to provide this Dispatch schedule hourly via a TSP-specific Messaging System and also to post the schedule on the MIS Secure Area accessible by the TSPs.  This Messaging System will operate very similarly to the one utilized with Qualified Scheduling Entities (QSEs) but will be for TSPs.  This will require the TSPs to implement an application programming interface (API) on the TSP side to interface with the Messaging System.  The TSPs will be responsible for providing this Dispatch schedule to their operators.  The TSPs will also be required to send an acknowledgement of receipt each hour.  The TSPs would be required to implement and or instruct others to implement the Dispatch schedule unless they determine they should not due to reliability reasons (e.g. a Forced Outage occurs that modifies the necessary reactive Dispatch or the inability to implement the Dispatch, severe weather, etc.).  ERCOT will be required to notify the TSPs when the Reactive Power Coordination tool is unavailable and then again when it is unavailable. 
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  Other:  (explain)
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	Business Case
	This NPRR helps ensure a realistic Dispatch schedule that can be implemented alongside ERCOT’s Reactive Power Coordination tool.  

This language will be grey-boxed until implementation of the Reactive Power Coordination tool.  

	Credit Work Group Review
	To be determined

	PRS Decision
	On 9/12/19, PRS unanimously voted to table NPRR966.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 9/12/19, ERCOT Staff provided an overview of NPRR966’s intent, and participants reviewed the 9/9/19 Oncor comments.  Participants expressed concerns with approving Protocol language in advance of developing, testing, and piloting the underlying tool.  ERCOT Staff acknowledged these concerns and requested additional stakeholder feedback in preparation for another NPRR966 workshop planned for October.
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	Proposed Protocol Language Revision


2.1
DEFINITIONS

Messaging System

The ERCOT-to-QSE or ERCOT-to-TSP communications system used to send Real-Time notices and Dispatch Instructions to QSEs or TSPs.

3.1.4.3
Reporting for Planned Outages, Maintenance Outages, and Rescheduled Outages of Resource and Transmission Facilities

(1)
Each Resource Entity and TSP shall submit information regarding proposed Planned Outages, Maintenance Outages, and Rescheduled Outages of reactors, capacitors, reactive controlled sources, and Transmission Facilities or Planned Outages and Maintenance Outages of Generation Resources under procedures adopted by ERCOT.  The obligation to submit that information applies to each Resource Entity that is responsible to operate or maintain a Generation Resource that is part of or that affects the ERCOT System.  The obligation to submit that information applies to each TSP or Resource Entity that is responsible to operate or maintain reactors, capacitors, reactive controlled sources, and Transmission Facilities that are part of or affect the ERCOT System.  A Resource Entity or TSP is also obligated to submit information for Transmission Facilities or Generation Resources that are not part of the ERCOT System or that do not affect the ERCOT System if that information is required for regional security coordination as determined by ERCOT.
	[NPRR857:  Replace paragraph (1) above with the following upon system implementation:]

(1)
Each Resource Entity, TSP, and DCTO shall submit information regarding proposed Planned Outages, Maintenance Outages, and Rescheduled Outages of reactors, capacitors, reactive controlled sources, and Transmission Facilities or Planned Outages and Maintenance Outages of Generation Resources under procedures adopted by ERCOT.  The obligation to submit that information applies to each Resource Entity that is responsible to operate or maintain a Generation Resource that is part of or that affects the ERCOT System.  The obligation to submit that information applies to each TSP, DCTO, or Resource Entity that is responsible to operate or maintain reactors, capacitors, other reactive controlled sources, or Transmission Facilities that are part of or affect the ERCOT System.  A Resource Entity, TSP, or DCTO is also obligated to submit information for Transmission Facilities or Generation Resources that are not part of the ERCOT System or that do not affect the ERCOT System if that information is required for regional security coordination as determined by ERCOT.


(2)
Before taking an RMR or Black Start Resource (“Reliability Resources”) out of service for a Planned Outage or Maintenance Outage, the Single Point of Contact for that Reliability Resource must obtain ERCOT’s approval of the schedule of the Planned Outage or Maintenance Outage.  ERCOT shall review and approve or reject each proposed Planned Outage or Maintenance Outage Schedule under this Section and the applicable Agreements.

3.1.4.4
Management of Resource or Transmission Forced Outages or Maintenance Outages

(1)
In the event of a Forced Outage, after the affected equipment is removed from service, the Resource Entity or QSE, as appropriate, or TSP must notify ERCOT as soon as practicable of its action by: 

	[NPRR857:  Replace paragraph (1) above with the following upon system implementation:]

(1)
In the event of a Forced Outage, after the affected equipment is removed from service, the Resource Entity or QSE, as appropriate, TSP, or DCTO must notify ERCOT as soon as practicable of its action by: 


(a)
For Resource Outages:

(i)
Changing the telemetered Resource Status appropriately, including a text description when it becomes known, of the cause of the Forced Outage; and 

(ii)
Updating the COP; and 

(iii)
Updating the Outage Scheduler, if necessary.  

(b)
For Transmission Facilities Forced Outages:

(i)
Changing the telemetered status of the affected Transmission Elements; and

(ii)
Updating the Outage Scheduler with the expected return-to-service time.  

(c) 
For reactors, capacitors, and other reactive controlled sources: 
(i)
Changing the telemetered status of the affected reactors, capacitors, and other reactive controlled sources; and

(ii)
Updating the Outage Scheduler with the expected return-to-service time. 
(2)
Forced Outages may require ERCOT to review and withdraw approval of previously approved or accepted, as applicable, Planned Outage, Maintenance Outage, or Rescheduled Outage schedules to ensure reliability.

(3)
For Maintenance Outages, the Resource Entity or QSE, as appropriate, or TSP shall notify ERCOT of any Resource, reactor, capacitor, reactive controlled source, or Transmission Facilities Maintenance Outage according to the Maintenance Outage Levels by updating the COP and Outage Scheduler.  ERCOT shall coordinate the removal of facilities from service within the defined timeframes as specified by the TSP, QSE or Resource Entity in its notice to ERCOT.

	[NPRR857:  Replace paragraph (3) above with the following upon system implementation:]

(3)
For Maintenance Outages, the Resource Entity or QSE, as appropriate, TSP, or DCTO shall notify ERCOT of any Resource, reactor, capacitor, reactive controlled source, or Transmission Facilities Maintenance Outage according to the Maintenance Outage Levels by updating the COP and Outage Scheduler.  ERCOT shall coordinate the removal of facilities from service within the defined timeframes as specified by the TSP, DCTO, QSE, or Resource Entity in its notice to ERCOT.


(4)
ERCOT may require supporting information describing Forced Outages and Maintenance Outages.  ERCOT may reconsider and withdraw approvals of other previously approved Transmission Facilities Outage or an Outage of a Reliability Resource as a result of Forced Outages or Maintenance Outages, if necessary, in ERCOT’s determination to protect system reliability.  When ERCOT approves a Maintenance Outage, ERCOT shall coordinate timing of the appropriate course of action under these Protocols.

(5)
Removal of a Resource, reactor, capacitor, reactive controlled source, or Transmission Facilities from service under Maintenance Outages must be coordinated with ERCOT.  To minimize harmful impacts to the system in urgent situations, the equipment may be removed immediately from service, provided notice is given immediately, by the Resource Entity or TSP, to ERCOT of such action.

	[NPRR857:  Replace paragraph (5) above with the following upon system implementation:]

(5)
Removal of a Resource, reactor, capacitor, reactive controlled source, or Transmission Facilities from service under Maintenance Outages must be coordinated with ERCOT.  To minimize harmful impacts to the system in urgent situations, the equipment may be removed immediately from service, provided the Resource Entity, TSP, or DCTO immediately gives notice of such action to ERCOT.


3.10.7.1.4
Transmission and Generation Resource Step-Up Transformers

(1)
ERCOT shall model all transformers with a nominal low side (i.e., secondary, not tertiary) voltage above 60 kV.  

(2)
ERCOT shall model all Generation Resource step-up transformers greater than ten MVA to provide for accurate representation of generator voltage control capability including the capability to accept a system operator entry of a specific no-load tap position, or if changeable under Load, accept telemetry of the current tap position.

(3)
Each TSP and Resource Entity shall provide ERCOT with information to accurately describe each transformer in the Network Operations Model including any tertiary Load as required by ERCOT.  Each TSP and Resource Entity shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters: 

	[NPRR857:  Replace paragraph (3) above with the following upon system implementation:]

(3)
Each TSP, DCTO, and Resource Entity shall provide ERCOT with information to accurately describe each transformer in the Network Operations Model including any tertiary Load as required by ERCOT.  Each TSP, DCTO, and Resource Entity shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters: 


(a)
Equipment owner(s);

(b)
Equipment operator(s);

(c)
The Transmission Element name;

(d)
The substation name;

(e)
Winding ratings;

(f)
Connectivity; 

(g)
Transformer parameters, including all tap parameters;
(h)
Any temporal constraints; and
(i)
Other data necessary to model Transmission Element(s).

(4)
The Resource Entity shall provide parameters for each step-up transformer to ERCOT as part of the Resource Registration data pursuant to Planning Guide Section 6.8.2, Resource Registration Process.  ERCOT shall provide the information to TSPs.  Each TSP shall coordinate with the operators of the Resources connected to their respective systems to establish the proper transformer tap positions (no-load taps) and the equipment owner shall report any changes to ERCOT using the NOMCR process or other ERCOT prescribed means.  Each Resource Entity and each TSP shall schedule generation Outages at mutually agreeable times to implement tap position changes when necessary.  If mutual agreement cannot be reached, then ERCOT shall decide where to set the tap position to be implemented by the Resource Entity at the next generation Outage, considering expected impact on system security, future Outage plans, and participants.  TSPs shall provide ERCOT and Market Participants with notice in accordance with paragraph (4) of 3.10.4, ERCOT Responsibilities, paragraph (4) (except for emergency) prior to the tap position change implementation date.  

(5)
ERCOT shall post to the MIS Secure Area information regarding all transformers represented in the Network Operations Model.

3.10.7.1.5
Reactors, Capacitors, and other Reactive Controlled Sources

(1)
ERCOT shall model all controlled reactive devices.  Each Market Participant shall provide ERCOT with complete information on each device’s capabilities and normal switching schema.

(2)
Each Market Participant shall provide ERCOT with the following information, subject to the naming conventions in Section 3.10.7.1, Modeling of Transmission Elements and Parameters:

(a)
Equipment owner(s);

(b)
Equipment operator(s);

(c)
The Transmission Element name;

(d)
The substation name;

(e)
Voltage or time switched on;

(f)
Voltage or time switched off;

(g)
Associated switching device name;

(h)
Connectivity; 

(i)
Nominal voltage and associated capacitance or reactance;
(j)
Any temporal constraints; and
(k)
Other data necessary to model Transmission Element(s).

(3)
The ERCOT Operating Guides must include parameters for standard reactor and capacitor switching plans for use in the Network Operations Model.  ERCOT shall model the devices under Section 3.10.4, ERCOT Responsibilities, in all applicable ERCOT applications and systems.  ERCOT shall provide copies of the switching plan to the Market Participants via the MIS Secure Area.  Any change in TSP guidelines or switching plan must be provided to ERCOT before implementation (except for emergency).  Any change in guidelines or switching plan must be provided in accordance with the NOMCR process or other ERCOT-prescribed process.

6.5.7.7
Voltage Support Service

(1)
ERCOT shall coordinate with TSPs the creation and maintenance of Voltage Profiles as described in Section 3.15, Voltage Support.

(2)
ERCOT shall instruct the interconnecting TSP, or the TSP’s agent, to make Voltage Set Point adjustments, as necessary, within the Generation Resource’s Unit Reactive Limit (URL) provided to ERCOT.  The interconnecting TSP, or the TSP’s agent, shall instruct any QSE or Resource Entity representing a Generation Resource to make the Voltage Set Point adjustments instructed by ERCOT, or as the TSP determines to be necessary.  If ERCOT determines that a Generation Resource should be instructed to provide additional MVAr beyond its URL or that a Generation Resource’s real power output should be decreased to allow the Generation Resource to provide additional Reactive Power beyond the URL, ERCOT shall issue a Resource-specific Dispatch Instruction requiring any change in Reactive Power and/or real power output, except that ERCOT may not require a Generation Resource to exceed its excitation limits.

(3)
ERCOT and TSPs shall develop procedures for the operation of transmission-controlled reactive Resources in order to minimize the dependence on generation-supplied reactive Resources.  For Generation Resources required to provide Voltage Support Service (VSS), GSU transformer tap settings must be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability.

(4)
Each TSP, under ERCOT’s direction, is responsible for monitoring and ensuring that all Generation Resources required to provide VSS have their dynamic reactive capability deployed in approximate proportion to their respective capability requirements.

(5)
Each Generation Resource required to provide VSS shall follow its Voltage Set Point as directed by ERCOT, the interconnecting TSP, or the TSP’s agent, within the operating Reactive Power capability of the Generation Resource.

(6) 
Each interconnecting TSP, or the TSP’s agent, shall telemeter via ICCP the Real-Time Voltage Set Point to ERCOT at the Point of Interconnection (POI) for each Generation Resource interconnected to the TSP’s system.  Each interconnecting TSP, or the TSP’s agent shall modify the telemetered Voltage Set Point to match any verbal Voltage Set Point instructions as soon as practicable.  ERCOT shall telemeter the Real-Time desired Voltage Set Point and the TSP-designated POI kV measurement via ICCP to each QSE representing a Generation Resource.  Each QSE representing a Generation Resource shall provide in Real-Time the desired Voltage Set Point and the associated POI kV measurement provided by ERCOT to the Resource Entity for that Generation Resource.
(7) 
ERCOT shall, during each hour of normal operations, create an optimized Reactive Power Dispatch schedule for one or more future hours of the Operating Day for all Reactive Power control devices.  The schedule shall be optimized to resolve voltage limit exceedances while minimizing the total number of Reactive Power control device adjustments and ensuring adequate dynamic reactive reserves.  ERCOT shall provide the optimized Reactive Power control device Dispatch schedule each hour to each TSP, or the TSP’s agent, through the TSP Messaging System.  The optimized Reactive Power control device Dispatch schedule shall detail the expected state or set point for each available Reactive Power control device and shall be posted on the MIS Secure Area.  If the optimized Reactive Power control device Dispatch schedule becomes unavailable, ERCOT shall notify the TSPs, or the TSP’s agent, that the Dispatch schedule is unavailable and then again when the Dispatch schedule becomes available.  The TSP shall acknowledge receipt of each optimized Reactive Power Dispatch schedule through the Messaging System.  The TSP shall implement and instruct other TSPs, QSEs, or Resource Entities, as necessary, to implement the optimized Reactive Power control device Dispatch schedule unless it deems necessary to deviate from the schedule for reliability reasons.
PRR_Template.doc
Page 2 of 2
PRR_Template.doc
Page 2 of 2
966NPRR-04 PRS Report 091219
Page 1 of 10
PUBLIC

_1629800343.unknown

_1629800344.unknown

_1629800341.unknown

_1629800342.unknown

_1629800340.unknown

_1629800339.unknown

