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	PGRR Number
	02Y
	PGRR Title
	Add criteria for autotransformer unavailability

	Date Posted
	


	Requested Resolution (Normal or Urgent, and justification for Urgent status)
	Normal

	Planning Guide Section(s) Requiring Revision (Include Section No. and Title)
	4.1.1.2 Reliability Performance Criteria

	Protocol Section(s) Requiring Revision
(If applicable)
	None.

	Revision Description
	Note: Language revisions associated with this PGRR (02Y) are included on top of another PGRR (02X) that is presently in progress. 

This Planning Guide Revision Request (PGRR) adds testing and performance requirements to the ERCOT reliability criteria for the unavailability of any 345/138-kV autotransformer.

	Reason for Revision
	High voltage autotransformers are typically known to have long lead delivery times ranging anywhere between a year to two years.  The outage and subsequent long-term unavailability of autotransformers can impact system reliability and needs to be accounted for in planning studies. The proposed NERC Standard (TPL-001-2, Section 2.1.5) requires the entities to assess the impact of the possible unavailability of major transmission equipment having a lead time of one year or more (such as a transformer), on System performance.  These studies need to be performed for the normal and single contingency conditions that are expected during the period the equipment is unavailable assuming load interruption is not allowed.


	Business Case


Business Case instructions:  To allow for comprehensive PGRR consideration, please fill out the Business Case section below and provide as much detailed information as possible.  Wherever possible, please include reasons, explanations, and cost benefit calculation pertaining to the PGRR.  Insert additional rows as needed.

	Business Case
	1
	Increased reliability of the transmission grid.



	
	2
	It better aligns the Planning analysis with real time Operational conditions.
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	5
	


	Sponsor

	Name
	Sergio Garza on behalf of the PLWG

	E-mail Address
	Sgarza@lcra.org

	Company
	Lower Colorado River Authority

	Phone Number
	512-578-4149

	Cell Number
	

	Market Segment
	River Authority


	Market Rules Staff Contact

	Name
	

	E-Mail Address
	

	Phone Number
	


	Proposed Guide Language Revision


Note to Y. Landin – need to capture update on Section 4 TOC  

2.1 DEFINITIONS

Relevant terms and definitions used in the Planning Guide can be found in Protocol Section 2, Definitions and Acronyms.  The terms within this Section 2.1 contains terms not defined in Protocols.
C









4.1
Introduction

(1)
ERCOT employs both reliability criteria and economic criteria in evaluating the need for transmission system improvements.  The economic criteria are included in Protocol Section 3.11.2, Planning Criteria.  This Planning Guide provides the reliability criteria.

(2)
The ERCOT System consists of those generation and Transmission Facilities (60 kV and higher voltages) that are controlled by individual Market Participants and that function as part of an integrated and coordinated system.

(3)
To maintain reliable operation of the ERCOT System, it is necessary that all stakeholders observe and subscribe to certain minimum planning criteria.  The criteria set forth herein, combined with the applicable North American Electric Reliability Corporation (NERC) Reliability Standards, constitute the aforementioned minimum planning criteria.  Tests outlined herein shall be performed to determine conformance to these minimum criteria; however, ERCOT recognizes that events more severe than those outlined in these criteria could cause grid separation and other tests may also be performed.

(4)
The complexity and uncertainty inherent in the planning and operation of the ERCOT System make exhaustive studies impracticable; therefore, to gain maximum benefit from the limited number of tests performed, the selection of the specific tests and the frequency of their performance will be made solely upon the basis of the expected value of the reliability information obtainable from the test.

(5)
ERCOT will perform steady-state and dynamic analysis appropriate to ensure the reliability of the ERCOT System and identify appropriate solutions.  
(6)
Each Transmission Service Provider (TSP) will perform steady-state, short circuit, and dynamic analysis appropriate to ensure the reliability of their portion of the ERCOT System and implement appropriate solutions
(7)
The base cases created by the Steady-State Working Group (SSWG), System Protection Working Group (SPWG), and ERCOT are available for use by Market Participants.  

(8)
If a TSP has its own planning criteria in addition to those defined in this Planning Guide, the TSP shall provide documentation of those criteria to ERCOT.  ERCOT shall post the documentation on the Planning and Operations Information website.  The TSP shall notify ERCOT of any changes to their planning criteria and provide revised documentation within 30 days of such change.
4.1.1
Reliability Criteria

4.1.1.1
Planning Assumptions


The following assumptions may be applied to the ERCOT-published base cases for use in planning studies:
(a)
Reasonable variations of load forecast.

(b)
Reasonable variations of generation commitment and dispatch applicable to transmission planning analyses on a case-by-case basis may include, but are not limited to, the following methods:

(i)
Production cost model simulation, security constrained optimal power flow, or similar modeling tools that analyze the ERCOT System using hourly generation dispatch assumptions; 

 (ii)
Modeling of high levels of intermittent generation conditions; or

(iii)
Modeling of low levels of or no intermittent generation conditions.
4.1.1.2
Reliability Performance Criteria




In addition to the planning-related NERC Reliability Standards, the following performance criteria (summarized in Table 1 below) shall also be applicable to planning analyses in ERCOT. 
(a) With all facilities in their normal state, following the loss (with or without a single line-to-ground or three-phase fault with normal clearing) of a double circuit transmission line (two circuits sharing a tower for 0.5 miles or greater), all facilities shall be within their applicable ratings, the system shall be stable with no cascading or uncontrolled islanding, and there shall be no non-consequential load loss.
(b) With any single generating unit unavailable, including an entire combined cycle train if no part of the train can operate with one of the units off-line per the Resource Asset Registration Form, followed by Manual System Adjustments, following  the loss (with or without a single line-to-ground or three-phase fault with normal clearing) of a transmission line circuit, transformer, or double circuit transmission line (two circuits sharing a tower for 0.5 miles or greater) all facilities shall be within their applicable ratings, the system shall be stable with no cascading or uncontrolled islanding, and there shall be no non-consequential load loss.
(c) With any single 345/138-kV autotransformer unavailable, following system adjustments, followed by a Common Tower Outage or the Contingency Loss of a single generating unit, transmission circuit, or transformer
, all facilities shall be within their applicable ratings, the system shall remain stable with no cascading or uncontrolled islanding, and there shall be no non-consequential load loss. An operational solution may be planned on a permanent basis to resolve a performance deficiency under this condition.
	Effective Date: Assessments (including a proposed solution) associated with this criteria will be initiated during each entity’s next annual planning cycle following Board approval of this Planning Guide revision and shall be completed in a period not to exceed 36 months.


	Initial Condition
	Event
	Facilities within Applicable Ratings and System Stable with No Cascading or Uncontrolled Outages
	Non-consequential load loss allowed

	Normal System
	Loss of a double circuit Transmission line (two circuits sharing a tower for 0.5 miles or greater)
	Yes
	No

	Loss of a generator unit followed by Manual System Adjustments
	Loss of one of the following:

1. Transmission circuit

2. Transformer

3. Double circuit transmission line (two circuits sharing a tower for 0.5 miles or greater)
	Yes
	No

	Contingency Loss of a 345/138-kV autotransformer, followed by Manual System Adjustments
	Common Tower Outage; or,

Contingency Loss of one of the following:

1. Generating Unit

2. Transmission circuit

3. Transformer
4. 

5. 
	Yes
	No


Table 1: ERCOT-specific Reliability Performance Criteria
ERCOT and the TSPs shall endeavor to resolve any performance deficiencies as appropriate.   If a Transmission Facility improvement is required to meet the criteria in this section, but the improvement cannot be implemented in time to resolve the performance deficiency, an interim solution may be used to resolve the deficiency until the improvement has been implemented. 

4.1.1.3
Voltage Stability Margin 

Voltage stability margin shall be sufficient to maintain post-transient voltage stability under the following study conditions for each ERCOT or TSP-defined areas:

(a)
A 5% increase in Load above expected peak supplied from resources external to the ERCOT or TSP-defined areas; and NERC Category A or B operating conditions; and

(b)
A 2.5% increase in Load above expected peak supplied from resources external to the ERCOT or TSP-defined areas and NERC Category C operating conditions.

4.1.2
ERCOT Application of NERC Standards for System Assessments

4.1.2.1
Category C

(1)
Bus Section Definition - "Bus Section" shall be interpreted to mean any section of bus work, which would be isolated by normal relay/breaker operation when faulted.

(2)
Manual System Adjustments Definition - "Manual System Adjustments" shall be interpreted to include only operator actions that:

(a)
Would be made no later than one hour after clearing of the first fault;

(b)
Are made using remote control capability or communications with other operators having such capability;

(c)
Include circuit switching, changes in the schedules of Generation Resources operating at clearing of the first fault, and changes in the schedules of other Generation Resources that can contribute within one hour; and 

(d)
Exclude the physical repair or replacement of damaged equipment and the starting of any Generation Resource that cannot contribute within one hour.

(3)
Planned Loss of Demand or Curtailed Firm Transfer Definition - All Load interruption, generator tripping, or generation schedule changes must be either automatic or prearranged with associated written operating procedures.  Actions must be executable in time to avoid any equipment damage or safety violations, but in any case within 30 minutes of fault clearing.

(4)
Cascading Outage Definition - Cascading Outages are defined as the uncontrolled loss of any system facilities or load, whether because of thermal overload, voltage collapse, or loss of synchronism, except those occurring as a result of fault isolation.

(5)
Implementation Guidelines - Evaluation of all the possible combination of facility Outages under Category C is not required.  Each TSP with bulk Transmission Facilities will evaluate one or more Category C contingencies annually.  The contingencies selected may be based on the results of related studies or actual events.  In either case, the selected contingencies must indicate more severe results or impacts based on the engineering judgment of the facility owner, ERCOT or any TSP.  An explanation of why any remaining contingencies would produce less severe system results shall be available as supporting information. 

4.1.2.2
Category D

(1)
For the purpose of evaluating the consequences resulting from a Category D event, a Large Load or Major Load Center is an electrical demand of between 50 and 500 MW.  This may be a large single Load or a group of electrically close Loads.  The loss of this demand will not include any other system elements other than those directly connected.  

(2)
Evaluations of Category D contingencies are not required to be performed annually.  Evaluations should be performed for the following:

(a)
Contingencies previously studied for which the conditions assumed in the study have changed significantly and which may adversely affect the results of the study; and

(b)
Contingencies not previously studied that, based on the results of related studies or actual events may in the engineering judgment of the facility owner, ERCOT or any TSP, have unacceptable consequences. 

�Including shunt and FACTS devices is inconsistent with the language in (b) above.
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