PLWG Report


	PGRR Number
	027
	PGRR Title
	Analysis of Subsynchronous Resonance Studies in Transmission Studies

	Timeline
	Normal
	Action
	Recommended Approval

	Date of Decision
	February 27, 2013

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Planning Guide Sections Requiring Revision
	2.2, Acronyms and Abbreviations

5.1.2, Responsibilities (new)

5.4.1, Security Screening Study

5.4.2, Full Interconnection Study

5.4.2.1, Full Interconnection Study Process Overview

5.4.5.1, Subsynchronous Resonance Studies (new)

5.7.5, Interconnection Process Timetables

	Protocol Section(s) Requiring Revision
	None.

	Revision Description
	This Planning Guide Revision Request (PGRR) describes how ERCOT will act to protect the ERCOT Transmission Grid from Subsynchronous Resonance (SSR) oscillations since installation of multiple series compensated transmission lines has increased ERCOT’s vulnerability to such oscillations. 

	Reason for Revision
	With the addition of multiple series compensated transmission lines to the  ERCOT Transmission Grid, the ERCOT System has become vulnerable to much higher risk of SSR between series compensated lines and other Transmission Elements.  Type 3 wind turbines (duel feed induction generators) are more vulnerable than most other Transmission Elements to this condition.   The combination of series compensated transmission lines and Type 3 wind turbines in the Competitive Renewable Energy Zone (CREZ) transmission zones makes procedures to protect against this reliability problem critical.  This PGRR will provide for these procedures.

	Procedural History
	· On 1/15/13, PGRR027 and an Impact Analysis were posted.

· On 1/24/13, LCRA TSC comments were posted.

· On 2/22/13, CenterPoint Energy comments were posted.

· On 2/27/13, the Planning Working Group (PLWG) considered PGRR027.

	PLWG Decision 
	On 2/27/13, PLWG was in consensus to recommend approval of PGRR027 as amended by the 2/22/13 CenterPoint Energy comments and as revised by PLWG.

	Summary of PLWG Discussion
	On 2/27/13, the 2/22/13 CenterPoint Energy comments were discussed.  It was clarified that ERCOT may require additional modeling data from the proposed Generation Resource in the event an SSR risk is identified and that ERCOT may approve a mitigation plan without review by the Regional Planning Group (RPG).


	Business Case

	Business Case
	1
	· Not addressing this issue could result in damage to generators and transmission equipment.


	Sponsor

	Name
	John Adams

	E-mail Address
	jadams@ercot.com

	Company
	ERCOT

	Phone Number
	(512) 248-3130

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Yvette M. Landin

	E-Mail Address
	ylandin@ercot.com

	Phone Number
	(512) 248-4513


	Comments Received

	Comment Author
	Comment Summary

	LCRA TSC 012413
	Proposed revisions to clarify when SSR studies are performed.

	CenterPoint Energy 022213
	Expressed support for 1/24/13 LCRA TSC comments and proposed additional revisions to clarify further when SSR studies are performed and to extend the timeline for completing the study.


	Proposed Guide Language Revision


2.2
ACRONYMS AND ABBREVIATIONS

SSR
Subsynchronous Resonance
5.1.2
Responsibilities 
(1)
In accordance with this Planning Guide, an Interconnecting Entity (IE) is responsible for providing generator model and data, adhering to timelines specified herein, analyzing and installing protective Facilities to protect its equipment, and installing Facilities as identified by ERCOT or the interconnecting Transmission Service Provider (TSP) if required to protect Transmission Elements from hazards created by the proposed Generation Resource.

(2)
In accordance with this Planning Guide, ERCOT is responsible for coordinating studies, identifying potential reliability risks to the ERCOT Transmission Grid, and reviewing the proposed Generation Resource design for compliance with any operational standards established in the Protocols, this Planning Guide, Nodal Operating Guides, and Other Binding Documents.
(3)
TSPs are responsible for conducting and reviewing Generation Interconnection or Change Requests (GINRs) as described in Section 5.4.2.1, Full Interconnection Study Process Overview. 
5.4.1
Security Screening Study
(1)
For each Generation Interconnection or Change Request (GINR), ERCOT will conduct a steady-state Security Screening Study, including power-flow and transfer studies, based on the expected in-service year to identify potential generation dispatch limitations based on the site proposed by the Interconnecting Entity (IE).  The Security Screening Study is a high level review of the project and generally includes a number of initial assumptions from both ERCOT and the IE.  In accordance with P.U.C. Subst. R. 25.198, Initiating Transmission Service, ERCOT will establish the scope of the Security Screening Study that will include a determination of the need for a more in-depth Subsynchronous Resonance (SSR) study.
(2)
The results of the Security Screening Study will provide an indication of the level at which the proposed Generation Resource can expect to operate simultaneously with other known Generation Resources in the area before significant transmission additions or enhancements may be required.  During the course of the Security Screening Study, ERCOT may consult with the affected TSP(s), if needed, to identify the most efficient means of providing transmission service.

(3)
During the Security Screening Study phase of the GINR process, and in accordance with the Protocols, all data, documents, and other information required by ERCOT from an IE related to a request for GINR are considered Protected Information pursuant to Protocol Section 1.3.1.1, Items Considered Protected Information, to the extent that such information is not otherwise publicly available.  Accordingly, ERCOT shall not publicly release any of the protected data, documents, or other information during the Security Screening Study phase except to TSPs.  Information about GINRs in the Security Screening Study phase will only be released publicly in aggregated amounts.

(4)
Upon completion of the Security Screening Study, ERCOT will present the IE with a preliminary report indicating future transmission additions or enhancements that may be required to accommodate the proposed additional generation or Generation Resource modification at the specified in-service year.  This report will inform the IE about any additional transmission improvements estimated to be required for the continued security and reliability of the ERCOT System.  This report does not imply any commitment by ERCOT or any TSP to recommend or construct these transmission additions or enhancements.  The report will also contain a description of the SSR assessment performed as part of the Security Screening Study and any conclusions resulting from the SSR assessment.
(5)
Within 180 days of the date ERCOT notifies the IE of the Security Screening Study results, the IE must notify ERCOT in writing of its desire to pursue a Full Interconnection Study (FIS), or the GINR will be withdrawn.  ERCOT will notify the TSP(s) and will begin initiation and coordination of the FIS only after receiving this Notification from the IE.

(6)
After the expiration of the 180-day period, an IE must submit a new GINR for a Security Screening Study and must again pay the appropriate fee.  The IE will also be required to submit any updates or changes in the project’s data to ERCOT.

5.4.2
Full Interconnection Study
(1)
An FIS consists of the set of steady-state, dynamic, short-circuit, and facility studies that are necessary to determine whether additional Transmission Facilities are needed to reliably interconnect the new or modified Generation Resource to the ERCOT System.  A FIS may include other studies, including SSR that are necessary to determine the need to mitigate for SSR. The FIS is not intended to determine the deliverability of power from the proposed Generation Resource to market or the facilities required to ensure that the proposed Generation Resource does not experience any congestion-related curtailment.

(2)
The IE must provide the appropriate Stability Modeling Fee and proof of site control.

(3)
The IE can decide to request an FIS at any time after ERCOT deems the initial GINR application complete and may be requested before the completion of the Security Screening Study.  Requesting both studies at the same time may shorten the overall time to complete the GINR process due to overlap of work on both studies.

(4)
A confidential email list, known as the Transmission Owner Generation Interconnection email list, will be set up to facilitate communication of confidential GINR-related information among TSP(s) and ERCOT.  Membership to this email list will be limited to ERCOT and appropriate TSP personnel.
5.4.2.1
Full Interconnection Study Process Overview

(1)
Within five Business Days of receiving Notice to proceed with an FIS, proof of site control and the correct fee(s) from the IE, ERCOT will designate a TSP to lead the FIS and will contact that TSP to schedule an FIS scope meeting.  ERCOT will select the lead TSP based upon a preliminary analysis of the most likely Point of Interconnection (POI).  If an IE has previously developed a generation project in ERCOT with the selected TSP, the IE, ERCOT, and the TSP may agree to forgo the scope meeting.  If they so agree, the timeline for the IE and TSP to reach agreement on the FIS scope will start on the date ERCOT notifies the TSP of the IE’s decision to proceed with the FIS.
(2)
ERCOT will promptly send Notification of the FIS to all other TSP(s) via the confidential Transmission Owner Generation Interconnection email list.  It is the responsibility of each TSP to determine if the proposed project would have a material impact on its Transmission Facilities and to decide whether and to what extent it should participate in the FIS.  
(3)
Each TSP desiring to participate in the FIS shall promptly notify the lead TSP.  The lead TSP must include all interested TSPs in the FIS to the extent such involvement is reasonable.
(4)
At the FIS scope meeting, the IE will present the proposed GINR and ERCOT will review the results of the Security Screening Study.  The lead TSP will facilitate a general discussion of the preliminary study scope of work for the FIS.  
(5)
In the event that the Security Screening Study performed by ERCOT identifies a possible SSR risk, ERCOT may require additional SSR studies to be included in the scope of the FIS studies and require additional detailed modeling data on the proposed Generation Resource in support of these studies. 
(6)
The IE and the TSP(s) must reach agreement on the FIS scope within 60 days of the FIS scope meeting.  The assistance of more than one TSP may be required in areas where Transmission Facilities are provided by multiple TSPs.  In these cases it may be necessary for the IE to execute study agreements with multiple TSPs.
(7)
The FIS scope agreement must include all assumptions, timetables, study cost estimates and payment schedules, and the determination of all requirements for interconnection.  The FIS must include all studies required by this section.  The IE and the TSP(s) shall consider the Security Screening Study and other preliminary studies and documents provided by the IE when developing the FIS scope.  The IE and TSP(s) may divide the FIS into distinct study phases, each requiring IE approval to proceed.
(8)
The TSP(s) shall send the FIS scope to the confidential Transmission Owner Generation Interconnection email list for review and comment by ERCOT and other TSP(s).  Comments must be made within ten Business Days.
(9)
If the IE and TSP(s) cannot agree to the FIS study scope within the 60-day period, ERCOT will attempt to mediate an agreement.  If mediation is unsuccessful, ERCOT will consider whether the IE’s GINR should be terminated.  If the request is terminated, the IE will be required to file a new GINR and pay all appropriate fee(s) for any new generation project.
5.4.5.1
Subsynchronous Resonance Studies

(1)
If the Security Screening Study determines that additional Subsynchronous Resonance (SSR) study is required, ERCOT shall perform the more detailed study or require that the more detailed study be performed as part of the FIS.  When performed as part of the FIS, the SSR study shall determine which system configurations create a vulnerability to SSR and endeavor to identify possible transmission measures to mitigate the risk of SSR..  
(2)
If studies indicate that a design proposal for a proposed Generation Resource is vulnerable to SSR with the ERCOT Transmission Grid, ERCOT may require that the IE mitigate this vulnerability. The need to mitigate SSR shall be consistent with NERC Reliability Standards, Protocols, this Planning Guide, Nodal Operating Guides, and Other Binding Documents.  Upon mutual agreement, the IE may contract with a TSP to mitigate the SSR.  Mitigation plans shall be approved by ERCOT. 
5.7.5
Interconnection Process Timetables
(1)
P.U.C. Subst. R. 25.198, Initiating Transmission Service, provides deadlines for ERCOT and TSP(s) to complete and report on the required interconnection studies provided that the IE submits all required data and appropriate fee(s).  Therefore, the IE must ensure that ERCOT and the TSP(s) performing these studies receive all required data in order to establish reasonable study models and assumptions that provide meaningful results and recommendations for interconnecting the proposed generating project. 

(2)
Because the FIS is generally the critical path item in the GINR process, ERCOT recommends that a timetable for the FIS be developed and included in the study scope agreement.  In addition, major improvements to the transmission system resulting from interconnection requests should be identified as early in the process as possible so project validity can be considered before the parties go forward with extensive interconnection studies.  Once the FIS is underway, the parties may determine whether an adjustment to the original estimated completion date is necessary.  Should a schedule adjustment become necessary, the parties must provide Notice to ERCOT and the TSP(s) as soon as practicable, indicating the revised expected completion date.

(3)
The following timetable complies with P.U.C. Subst. R 25.198.  It is intended to serve as a guideline only and the times stated are not requirements unless stated elsewhere in this section.  If the number of days shown is less than 30, these are Business Days; if the number of days shown is 30 days or more, these are calendar days.

	Task
	Responsible Entity
	Time Required to Complete (Days)

	Acknowledgement of GINR Application
	ERCOT
	1 to 10

	Notification of Additional Information Needed to Complete Application
	ERCOT
	1 to 15

	Perform Security Screening Study (after application is deemed complete)
	ERCOT
	10 to 90

	Decision to Pursue FIS (following issuance of Security Screening Study by ERCOT)
	IE
	Up to 180

	Develop Scope Agreement for FIS (following IE’s Notification to ERCOT of desire for FIS and remittance of appropriate fees)
	IE, ERCOT, and TSP(s)
	Up to 60

	Perform FIS (following agreement on scope)
	
	40 to 390

	Steady-State and Transfer Analysis
	TSP(s)
	10 to 90

	System Protection Analysis (following Steady-State Analysis)
	TSP(s)
	10 to 30

	Dynamic and Transient Stability Analysis (following System Protection Study)
	TSP(s)
	10 to 90

	Subsynchronous Resonance (SSR)
	TSP(s)
	10 to 90

	Facility Study
	TSP(s)
	10 to 90

	Study Report Review and Acceptance (following issuance of FIS)
	IE, ERCOT, and TSP(s)
	10 to 15

	Negotiate and Execute SGIA (following acceptance of FIS)
	IE and TSP
	180
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