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	PGRR Number
	005
	PGRR Title
	New Planning Guide Section 5, Planning Criteria

	Timeline
	Normal
	Action
	Tabled

	Date of Decision
	March 25, 2011

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Guide Sections Requiring Revision
	5, Planning Criteria (new)
5.1, Reliability Criteria (new)
5.1.1, Introduction (new)
5.1.2, Real-Time and Short Term Planning (new)
5.2, Transmission Reliability Studies (new)
5.3, Reports of Studies (new)
5.4, System Modeling Information (new)
5.4.1, System Assessments (new)
5.4.2, ERCOT Clarifications and Definitions of NERC Reliability Standards Contingency Categories C and D (new)
5.4.2.1, Category C (new)
5.4.2.2, Category D (new)

	Revision Description
	This Planning Guide Revision Request (PGRR) adds new Section 5 to the Planning Guide. 

	Reason for Revision
	The proposed language currently exists in Section 5, Planning, of the Nodal Operating Guides and contains specific policies and requirements that are directly related to transmission planning of the ERCOT System and thus are appropriate for inclusion in the new Planning Guide.  The Planning Guide is being developed as requested by ROS and TAC.  

	Overall Market Benefit
	Transmission planning requirements are located within the Planning Guide.

	Overall Market Impact
	Minimal since this PGRR only moves existing Nodal Operating Guide language to the Planning Guide.

	Consumer Impact
	None.

	Procedural History
	· On 1/11/11, PGRR005 was posted.

· On 2/25/11, the Planning Working Group (PLWG) considered PGRR005.

· On 3/25/11, the PLWG again considered PGRR005.

	PLWG Decision 
	On 2/25/11, the PLWG was in consensus to table PGRR005 for one month.

On 3/25/11, the PLWG was in consensus to table PGRR005.

	Summary of PLWG Discussion
	On 2/25/11, participants expressed concern regarding the use of “planning” vs “reliability” criteria and agreed to table PGRR005 for one month to allow for clarification.

On 3/25/11, there was concern regarding how future sections relating to economic planning and criteria would be integrated into the Planning Guide and that further review of the Planning Guide outline is needed to properly organize the Planning Guide.  It was reiterated that the usage of “reliability criteria” vs. “planning criteria” should be addressed and that provisions of the Regional Planning Group (RPG) Charter should be combined into PGRR005.
4/14/11 Additional suggested changes.  
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	Transmission planning requirements are located within the Planning Guide.
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	Other Comments
	1
	Although the normal process is to introduce new language as redline, the PLWG believes that since the language currently exists in the Nodal Operating Guides, only proposed changes will be shown as redline.  

	
	2
	The PLWG has sponsored Nodal Operating Guide Revision Request (NOGRR) 058, Deletion of Section 5, Planning, to delete Section 5 from the Nodal Operating Guides.
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5 
ERCOT  Reliability and economic PLANNING CRITERIA
6 Introduction

(1)
ERCOT employs both Reliability Criteria and Economic Criteria in evaluating the need for transmission system improvements. The Economic Criteria are included in ERCOT Protocol 3.11.2 and 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 bulk electric system.  Each reference in this document to Market Participants includes Generation Resources, Qualified Scheduling Entities (QSEs), Competitive Retailers (CRs), Transmission Service Providers (TSPs), Distribution Service Providers (DSPs) and others that use the ERCOT Transmission Grid.

(3)
To maintain reliable operation of the ERCOT System, it is necessary that all Market Participants 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, if necessary, for informational purposes.

(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)
The base cases created by the SSWG, DWG and SPWG are available for use by Market Participants. The individual TSPs affected by identified issues will pursue appropriate solutions.  It is the responsibility of the individual TSPs to use these databases to:

(a)
Perform steady state and dynamic tests appropriate to evaluate the compliance of their Transmission Facilities within the planning criteria; and

(b)
Recommend other tests which examine effects of importance to multiple TSPs
(6) 

5.2
Reliability Criteria

 
(1)




5.2.1
It is the responsibility of each TSP to perform tests appropriate to ensure the reliability of its Transmission Facilities.  Further the TSP may recommend additional studies by ERCOT or the Reliability and Operations Subcommittee (ROS)
.  Additional tests which may affect multiple TSPs or the ERCOT System as a whole may be studied.  Upon consideration of such recommendations, ERCOT and the ROS shall coordinate the performance of such studies, as necessary, to assess the reliability of the planned ERCOT System.

5.2.2
The Regional Planning Group (RPG) or ERCOT shall determine and demonstrate the need for any static and/or dynamic Reactive Power capability in excess of the explicit requirements of the Protocols and Operating Guides that is necessary to ensure compliance with the planning criteria.  ERCOT shall establish specific TSP responsibility for any associated facility additions.


5.2.3
Real-Time and Short Term Planning

ERCOT will conduct Real-Time and short term planning based on the security criteria established in the Protocols and this Planning Guide.  Operations during Forced and Planned Outages will also follow these criteria.  Line Ratings are provided to ERCOT in accordance with Protocols and the Operating Guides.  ERCOT will employ congestion management, Special Protection Systems (SPSs), Remedial Action Plans (RAPs) and transmission switching schemes to facilitate the market use of the ERCOT Transmission Grid while maintaining system security and reliability in accordance with the Protocols, Operating Guides and NERC Reliability Standards.  ERCOT will address operating conditions under which the reliability of the ERCOT System is inadequate and no solution is readily apparent in accordance with the Protocols and the Operating Guides.











5.2.4
The interconnection philosophy of ERCOT is to minimize loss of Load by remaining interconnected.  Interconnected system planning will include steady state and dynamic simulated testing by ERCOT and Transmission Service Providers (TSPs) to represent specific occurrences for each type of contingency specified below or listed in Table 5-1, Transmission Systems Standards — Normal and Contingency Conditions, in Section 5.5.1, System Assessments, and the North American Electric Reliability Corporation (NERC) Reliability Standards.  The term “generator or generating unit”, as used in Table 5-1, for the purpose of reliability studies shall be defined as the largest single generating unit operating at a given voltage level at each plant location.  In the case of a combined--cycle Facility, the term “generator or generating unit”, as used in Table 5-1, shall be considered as the total generating capacity of the entire train as defined in Section 1, Overview.  Also included in Table 5-1 are “ERCOT Clarifications and Definitions” that are applicable to studies for NERC Reliability Standards Categories C and D.

(5.2.5
The contingency studies will be performed for reasonable variations of Load level, generation schedules, planned transmission line Maintenance Outages, and anticipated power transfers.  At a minimum, this should include projected Loads for the upcoming summer and winter seasons (seasons as defined in subsection 2.1.2, Data Set A Case Definitions, of Section 9, Appendices, A, Steady State Working Group Procedures Manual, and a five-year planning horizon.  The TSPs involved should plan to resolve any unacceptable study results through the provision of Transmission Facilities, the temporary alteration of operating procedures (i.e., RAPs), temporary Special Protection Systems (SPSs), or other means as appropriate.

5.2.6
Credible Single Contingencies as defined in Section 1.4, Definitions, of the Operating Guides, do not 
result in the following: 

(a)
Cascading or uncontrolled outages;

(b)
 Instability of generating units at multiple plant locations; or

(c)
Interruption of service to firm demand or generation other than that isolated by the double-circuit loss, following the execution of all automatic operating actions such as relaying and SPSs.  Furthermore, the loss should result in no damage to or failure of equipment and, following the execution of specific non-automatic predefined operator-directed actions (i.e., RAPs), such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded. 

 5.2.7
Voltage stability margin shall be sufficient to maintain post-transient voltage stability   under the following study conditions:

(a)
For each ERCOT defined area, a 5% increase in Load above expected peak supplied from resources external to the ERCOT defined area; and NERC Category A or B operating conditions (see Table 5-1 in Section 5.5.1);

(b)
For each ERCOT defined area, a 2.5% increase in Load above expected peak supplied from resources external to the ERCOT defined area; and NERC Category C operating conditions (see Table 5-1 in Section 5.5.1).

(5)
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5.2.8
ERCOT Application of NERC Standards for System Assessments


 

	Table 5-1:  Transmission Systems Standards — Normal and Contingency Conditions

	Category
	Contingencies
	System Limits or Impacts

	
	 

Initiating Event(s) and Contingency Element(s)
	System Stable and both Thermal and Voltage Limits within Applicable Ratingsa
	Loss of Demand or

Curtailed Firm Transfers
	Cascading Outages

	A:  No Contingencies
	All Facilities in Service
	Yes
	No
	No

	B:  Event resulting in the loss of a single element.
	Single Line Ground (SLG) or 3-Phase (3Ø) Fault, with Normal Clearing:

1. Generator

2. Transmission Circuit 

3. Transformer 

Loss of an Element without a Fault.
	Yes

Yes

Yes

Yes
	No b

No b

No b

No b
	No

No

No

No

	
	Single Pole Block, Normal Clearing e:

4. Single Pole (dc) Line
	Yes
	Nob
	No

	C:  Event(s) resulting in the loss of two or more (multiple) elements. 
	SLG Fault, with Normal Clearing e:

1. Bus Section

2. Breaker (failure or internal fault)
	Yes

Yes
	Planned/Controlledc

Planned/Controlledc
	No

No

	
	SLG or 3Ø Fault, with Normal Clearinge, Manual System Adjustments, followed by another SLG or 3Ø Fault, with Normal Clearinge:

3. Category B (B1, B2, B3, or B4) contingency, manual system adjustments, followed by another Category B (B1, B2, B3, or B4) contingency
	Yes
	Planned/Controlledc
	No

	
	Bipolar Block, with Normal Clearinge:

4. Bipolar (dc) Line

Fault (non 3Ø), with Normal Clearinge:

5. Any two circuits of a multiple circuit towerlinef
	Yes

Yes
	Planned/Controlledc

Planned/Controlledc
	No

No

	
	SLG Fault, with Delayed Clearinge 
(stuck breaker or protection system failure):

6. Generator 

7. Transmission Circuit 

8. Transformer

9. Bus Section
	Yes

Yes

Yes

Yes
	Planned/Controlledc

Planned/Controlledc

Planned/Controlledc

Planned/Controlledc
	No

No

No

No

	D d:  Extreme event resulting in two or more (multiple) elements removed or cascading out of service
	3Ø Fault, with Delayed Clearinge (stuck breaker or protection system failure):

1. Generator

2. Transmission Circuit 

3. Transformer 

4. Bus Section
	Evaluate for risks and consequences.

· May involve substantial loss of customer Demand and generation in a widespread area or areas.

· Portions or all of the interconnected systems may or may not achieve a new, stable operating point.

· Evaluation of these events may require joint studies with neighboring systems.



	
	3Ø Fault, with Normal Clearinge:

5. Breaker (failure or internal fault)
	

	
	6. Loss of towerline with three or more circuits

7. All transmission lines on a common right-of way

8. Loss of a substation (one voltage level plus transformers)

9. Loss of a switching station (one voltage level plus transformers)

10. Loss of all generating units at a station

11. Loss of a large load or major load center

12. Failure of a fully redundant Special Protection System (SPS) (or remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully redundant SPS (or remedial action scheme) in response to an event or abnormal system condition for which it was not intended to operate

14. Impact of severe power swings or oscillations from disturbances in another Regional Reliability Organization.
	


Footnotes to Table 5-1:
(a)
Applicable rating refers to the applicable Normal and Emergency facility thermal Rating or system voltage limit as determined and consistently applied by the system or facility owner.  Applicable Ratings may include Emergency Ratings applicable for short durations as required to permit operating steps necessary to maintain system control.  All Ratings must be established consistent with applicable NERC Reliability Standards addressing Facility Ratings.

(b)
Planned or controlled interruption of electric supply to radial customers or some local network customers, connected to or supplied by the faulted element or by the affected area, may occur in certain areas without impacting the overall reliability of the interconnected transmission systems.  To prepare for the next contingency, system adjustments are permitted, including curtailments of contracted firm (non-recallable reserved) electric power transfers.

(c)
Depending on system design and expected system impacts, the controlled interruption of electric supply to customers (Load shedding), the planned removal from service of certain generators, or the curtailment of contracted firm (non-recallable reserved) electric power transfers may be necessary to maintain the overall reliability of the interconnected transmission systems.

(d)
A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission planning Entity(ies) will be selected for evaluation.  It is not expected that all possible facility outages under each listed contingency of Category D will be evaluated.

(e)
Normal clearing is when the protection system operates as designed and the fault is cleared in the time normally expected with proper functioning of the installed protection systems.  Delayed clearing of a fault is due to failure of any protection system component such as a relay, circuit breaker, or current transformer, and not because of an intentional design delay.

(f)
System assessments may exclude these events where multiple circuit towers are used over short distances (e.g., station entrance, river crossing) in accordance with regional exemption criteria.

5.4.2
ERCOT Clarifications and Definitions of NERC Reliability Standards Contingency Categories C and D

5.4.2.1
Category C

(1)
Bus Section Definition - "Bus Section" shall be interpreted to mean any section of buswork, 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 generating units operating at clearing of the first fault, and changes in the schedules of other generating units that can contribute within one hour; and 

(d) 
Exclude the physical repair or replacement of damaged equipment and the starting of any generating unit 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. 

5.4.2.2
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.

 

6.1 Economic Criteria

5.3.1 The ERCOT Economic Criteria are included in ERCOT Protocol 3.11.2.






�Moved to the introduction


�???


�This section deals with Operational Planning. Should it be left in the Operating Guides?


�Credible Single Contingencies are defined separately for Operational Planning and Transmission Planning. Should the Planning definition be moved to the Planning Guides?


�Covered in the PGRR006 ALDR Request


�The TSPs not the ROS coordinates with ERCOT in the performance of Studies and this is covered in 5.2.1 above


�Moved to introduction


�Planning Related?


�Covered in the Protocols already?


�Requirement on Generation Resources already included in protocols?


�Already in protocols? Move to another section of Planning Guides?


�In the protocols and or Generation Interconnection or Change Request Procedure?


�Covered in protocols?


�Should this stay in the Operating Guides. Somewhere else?


�Unnecessary, duplicative


�In Protocols Already


�Need to consider  if these clarifications and definitions are appropriate.
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