ROS Report

	NOGRR Number
	234
	NOGRR Title
	Related to NPRR1098, Direct Current Tie (DC Tie) Reactive Power Capability Requirements

	Date of Decision
	November 4, 2021

	Action
	Tabled

	Timeline 
	Normal

	Proposed Effective Date
	To be determined

	Priority and Rank Assigned
	To be determined

	Nodal Operating Guide Sections Requiring Revision 
	2.7.2, Maintaining Voltage Profile

2.7.3.3, TO/TSP Responsibilities

2.7.3.6, DCTO Responsibilities and DC Tie Requirements (new)

	Related Documents Requiring Revision/Related Revision Requests
	Nodal Protocol Revision Request (NPRR) 1098, Direct Current Tie (DC Tie) Reactive Power Capability Requirements
Planning Guide Revision Request (PGRR) 097, Related to NPRR1098, Direct Current Tie (DC Tie) Reactive Power Capability Requirements

	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) revises the Nodal Operating Guide to be consistent with the Reactive Power capability requirements for Direct Current Ties (DC Ties) proposed by NPRR1098.  A new Section 2.7.3.6, DCTO Responsibilities and DC Tie Requirements, is proposed to specify Direct Current Tie Operator (DCTO) responsibilities relative to Real-Time operational voltage control.

	Reason for Revision
	[image: image1.wmf]

  Addresses current operational issues.

[image: image2.wmf]

  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).

[image: image3.wmf]

  Market efficiencies or enhancements

[image: image4.wmf]

  Administrative

[image: image5.wmf]

X

  Regulatory requirements

[image: image6.wmf]

  Other:  (explain)

(please select all that apply)

	Business Case
	This NOGRR aligns the Nodal Operating Guide with the proposed revisions included in NPRR1098 and partially addresses Directive 8 from Public Utility Commission of Texas (PUCT) Project No. 46304.

	ROS Decision
	On 11/4/21, ROS voted unanimously via roll call to table NOGRR234 and refer the issue to the Operations Working Group (OWG).  All Market Segments participated in the vote.

	Summary of ROS Discussion
	On 11/4/21, participants reviewed NOGRR234 and the 11/1/21 Oncor comments.  ERCOT Staff requested time to assess the potential impacts of language proposed by Oncor; participants requested further discussion at OWG.


	Sponsor

	Name
	John Bernecker

	E-mail Address
	John.Bernecker@ercot.com 

	Company
	ERCOT

	Phone Number
	512-248-4274

	Cell Number
	

	Market Segment
	Not Applicable


	Market Rules Staff Contact

	Name
	Brittney Albracht

	E-Mail Address
	Brittney.Albracht@ercot.com 

	Phone Number
	512-225-7027


	Comments Received

	Comment Author
	Comment Summary

	Oncor 110121
	Proposed revisions to ensure requirements are appropriately split between facility owners and facility operators, similar to existing modeling requirements that apply to Resource Entities as facility owners


	Market Rules Notes


None
	Proposed Guide Language Revision


2.7.2
Maintaining Voltage Profile

(1)
ERCOT has the responsibility for monitoring and controlling the Voltage Profile and should use the following:

(a)
Operations Engineering

(i)
All voltage limits must be based on sound engineering studies that use the appropriate Network Operations Model.  TSP study results should be made available to ERCOT; and

(ii)
Transfer limits shall reflect voltage and/or reactive restrictions.

(b)
Coordination

(i)
Entities must coordinate high voltage limits in order to guarantee that the maximum continuous over-voltage of equipment is not exceeded.  TOs shall notify ERCOT of normal operating voltage limits and post-contingency voltage limits for each bus; 

(ii)
Low voltage limits must be coordinated in order to prevent one Entity from being a burden to another;

(iii)
Voltage limits shall not be violated during all normal and Credible Single Contingency conditions; and

(iv)
The operation of all Reactive Power devices under the control of a TO, Direct Current Tie Operator (DCTO), or a Qualified Scheduling Entity (QSE) will be coordinated under the direction of ERCOT to maintain transmission voltage levels within normal limits and post-contingency voltages within post contingency limits.  Static reactive devices will be managed to ensure that adequate dynamic reactive reserves are maintained at all times.
(c)
Notification

(i)
Resource Entities or DCTOs whose Generation Resources or DC Ties experience voltage problems shall notify the TO to whom they are directly connected.  TOs shall notify other affected TOs and ERCOT; and

(ii)
ERCOT will monitor events and may direct actions to solve the problem.
	[NOGRR204:  Replace item (c) above with the following upon system implementation of NPRR989:]
(c)
Notification

(i)
Resource Entities or DCTOs whose Generation Resources, ESRs, or DC Ties experience voltage problems shall notify the TO to whom they are directly connected.  TOs shall notify other affected TOs and ERCOT; and

(ii)
ERCOT will monitor events and may direct actions to solve the problem.


(d)
Response

(i)
When the voltage levels deviate from established limits, ERCOT or the TO shall take immediate steps to relieve the condition using all available reactive resources.

(e)
Monitoring

(i)
TOs shall provide telemetry to ERCOT on all major transmission bus voltages.  

(f)
Controls

(i)
ERCOT must be aware of the location of and availability of reactive capability;

(ii)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows; and

(iii)
Controls to maintain Voltage Profiles may include but are not limited to capacitor switching, reactor switching, auto-transformer tap changing, generator and DC Tie reactive dispatch, transmission line switching, and Load shedding.
	[NOGRR204:  Replace item (f) above with the following upon system implementation of NPRR989:]
(f)
Controls

(i)
ERCOT must be aware of the location of and availability of reactive capability;

(ii)
ERCOT shall maintain displays to monitor Voltage Profiles and reactive flows; and

(iii)
Controls to maintain Voltage Profiles may include but are not limited to capacitor switching; reactor switching; auto-transformer tap changing; Generation Resource, ESR, and DC Tie reactive dispatch; transmission line switching; and Load shedding.


(g)
Documentation

(i)
Each TO must maintain a voltage/reactive plan for normal and Emergency Conditions and will provide this plan to adjacent TOs as well as ERCOT upon request.

(h)
Emergency or Abnormal Conditions

(i)
Transmission systems shall be designed so that effective reactive reserves shall be available without de-energizing other Facilities or shedding Load under normal conditions;

(ii)
Major transmission lines shall be kept in service during light Load as much as possible.  Lines should only be removed after all applicable reactive controls are implemented and studies show that reliability will not be degraded; and

(iii)
Voltage reduction should not be done on the transmission system unless coordinated with adjacent TOs.
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, both leading and lagging, provided by Generation Resources.  Except as reasonably necessary to ensure reliability or operational efficiency, TOs should utilize available static reactive devices prior to requesting a Voltage Set Point change from a Generation Resource.
(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. 
	[NOGRR177, NOGRR204, NOGRR210, and NOGRR212:  Replace applicable portions of Section 2.7.3.3 above with the following upon system implementation of NPRR857, NPRR989, NPRR1005, or NPRR1016, respectively:]
2.7.3.3
TO/TSP Responsibilities
(1)
Each TO shall be responsible for directing Voltage Set Points for each Generation Resource and ESR required to provide VSS 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 or ESR.  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 designated by a DCTO shall be responsible for directing the operation of reactive power resources operated by that DCTO.  The TO will communicate the desired target Point of Interconnection Bus (POIB) voltage to the DCTO.
(3)
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.

(4)
Each TO shall operate static Reactive Power resources within its operating area as required by its criteria while maintaining dynamic reactive reserves, both leading and lagging provided by Generation Resources and ESRs.  Except as reasonably necessary to ensure reliability or operational efficiency, TOs should utilize available static reactive devices prior to requesting a Voltage Set Point change from a Generation Resource or ESR.
(5)
Each TO shall telemeter to ERCOT via ICCP the Real-Time desired Voltage Set Point and actual voltage at the POIB for each Generation Resource and ESR interconnected to its system required to provide VSS.  Each TO shall modify the telemetered Voltage Set Point as soon as practicable in order to match any verbal Voltage Set Point instruction issued.

(6)
Each TO shall know the status of static transmission Reactive Power resources in its operating area and shall provide such information to ERCOT.

(7)
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.
(8)
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. 


2.7.3.6
DCTO Responsibilities and DC Tie Requirements

(1)
Each DCTO operating a DC Tie subject to Protocol Section 3.15.4, Direct Current Tie Operator Responsibilities Related to Voltage Support, shall comply with any instruction from its designated TO with respect to the DC Tie’s Reactive Power capability, including any instruction to maintain a specific voltage at the POIB, subject to the DC Tie’s operating characteristic limits and voltage limits, and within the tolerances identified in paragraph (2) below, and subject to any superseding Dispatch Instruction from ERCOT.
(2)
A DCTO operating a DC Tie subject to Protocol Section 3.15.4 shall maintain the voltage at the POIB within the tolerance band below while operating at less than or equal to the maximum reactive capability of the DC Tie.  A DC Tie’s POIB voltage may be out of the tolerance band if all of its reactive capability has been exhausted.  The tolerance bands are as follows:

	Nominal Voltage
	Tolerance 

Band kV

	345
	+/- 4kV

	230
	+/- 3kV

	138
	+/- 2kV

	115
	+/- 2kV

	69
	+/- 1kV


(3)
Required reactive capability must be maintained at all times that the DC Tie is not experiencing an Outage.  When a DC Tie experiences a change that affects its reactive capability, the associated DCTO shall notify its TO as soon as practicable, but not longer than 30 minutes, from becoming aware of the change in reactive capability.
(4)
Each DCTO 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.  
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