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Planning
5.1 Planning Criteria
5.1.1
Introduction

(1)
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 power supply network.  Each reference in this document to ERCOT 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.
(2)

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 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, other tests may also be performed, if necessary, for information purposes.
(3)
The complexity and uncertainty inherent in the planning and operation of the ERCOT System make exhaustive testing 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.
(4)
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 the ERCOT System Planning Function (SPF) or the ERCOT Reliability 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, the ERCOT SPF and the ERCOT ROS shall coordinate the performance of such testing, as necessary, to assess the reliability of the planned ERCOT System.
(5)
ERCOT (Regional Planning Groups or System Planning) 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 ERCOT Planning Criteria. ERCOT Transmission Planning shall establish specific TSP responsibility for any associated facility additions.
(6)
The ERCOT SPF, in cooperation with ERCOT Compliance, will review the ERCOT Planning Criteria every three years to ensure it meets the requirements in the NERC Reliability Standards.  The ERCOT SPF, in cooperation with ERCOT Compliance, will periodically review the planning criteria, procedures, and practices of individual ERCOT TSPs to insure consistency with all applicable NERC Reliability Standards and the ERCOT Planning Criteria.
5.1.2
Load Forecasts
Each DSP (or its designated agent) directly interconnected with the ERCOT Transmission Grid shall provide annual Load forecasts to the ERCOT SPF as outlined in the ERCOT Annual Load Data Request (ALDR) Procedures. For each substation not owned by either a TSP or a DSP, the owner shall provide a substation Load forecast to the directly-connected TSP sufficient to allow it to adequately include that substation in its ALDR response. For each substation not owned by either a TSP or a DSP, the owner shall provide a substation Load forecast to the directly-connected TSP sufficient to allow it to adequately include that substation in its ALDR response.


5.1.3
Resource Capability
(1)
ERCOT will periodically determine the minimum reserve margin required to ensure the adequacy of installed generation and other resource capability in ERCOT. ERCOT or the Public Utility Commission of Texas (PUCT) may also approve specific Market Participant requirements to ensure that the required minimum reserve margin is maintained.
(2)
The ERCOT SPF maintains a database containing existing and proposed generating or other resource capability historical and projected values for demand and energy; and proposed major transmission grid additions. This database is updated periodically and the Capacity Demand Reserve (CDR) Working Paper is produced annually
. 
5.1.4
Transmission Reliability Testing
(1)
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 TSPs and the ERCOT SPF 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 5.1.7, System Assessments, and the NERC Reliability Standards. The term “generating unit”, as used in Table 5-1, for the purpose of reliability testing 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 “generating unit”, as used in Table 5-1, shall be defined as the total generating capacity of the entire train.   Also included in Tale 5-1 are ‘ERCOT Clarifications and Definitions’ that are applicable to testing for NERC Reliability Standards Categories C and D.
(2)
The contingency tests 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 and a five-year planning horizon.  The TSPs involved should plan to resolve any unacceptable test results through the provision of Transmission Facilities, the temporary alteration of operating procedures (Remedial Action Plans), temporary Special Protection Systems, or other means as appropriate.
(3)
While the requirements listed in Table 5-1 address most ERCOT planning concerns, tests will also be conducted to ensure that the planned system conforms to the following additional requirements:
(a)
The contingency loss of a double-circuit transmission line that exceeds 0.5 miles in length (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause:
(i)
Cascading or uncontrolled outages;
(ii)
 Instability of generating units at multiple plant locations; or
(iii)
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 special protection systems. 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., Remedial Action Plans), such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded. 
(b)
With any single generating unit unavailable, and with any other generation preemptively redispatched, the contingency loss of a single transmission element (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause:
(i)
Cascading or uncontrolled outages;
(ii)
Instability of generating units at multiple plant locations; or
(iii)
Interruption of service to firm demand or generation other than that isolated by the transmission element, following the execution of all automatic operating actions such as relaying and special protection systems. 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., Remedial Action Plans) such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded.
(c)
With regard to (b) above, the term “single generating unit” experiencing a Forced Outage 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, a “single generating unit” experiencing a Forced Outage shall be defined as the entire train unless the combustion turbine and the steam turbine can operate separately, as stated in the Generation Resource Asset Registration form
 in the section labeled modes of operations. ERCOT will not unreasonably withhold acceptance of defining the Combined Cycle Facility with different modes of operations per the information provided in the Generation Resource Asset Registration and provided by trend analysis of historical Forced Outage data.  
ERCOT will post the contingency unit list on the MIS
.
(4)
Voltage stability margin shall be sufficient to maintain post-transient voltage stability within a defined importing (Load) 
area under the following study conditions:
· (a)
Peak Load conditions, with import to the area increased by 5% of the forecasted area Load, and NERC Category A or B operating conditions (see Table 5-1); and
· (b)
Peak Load conditions, with import to the area increased by 2.5% of the forecasted area Load, and NERC Category C operating conditions.
(5)
The ERCOT SPF is responsible for gathering Load data for use in the ERCOT Load flow cases via the ALDR.  The ROS coordinates with the ERCOT SPF in the performance of steady state and dynamic simulation testing of the bulk electric system to determine the impact on the planned system of occurrences of the types of contingencies listed in the NERC Reliability Standards.  The Steady State Working Group (SSWG), Dynamics Working Group (DWG) and System Protection Working Group (SPWG) work with the ERCOT SPF to create databases and perform tests as outlined in these criteria.
(6)
These databases created by the ERCOT ROS Working Groups are available for use by ERCOT Market Participants.  It is the responsibility of the individual TSPs to use these databases to perform steady state and dynamic tests appropriate to evaluate the compliance of their Transmission Facilities within the ERCOT Planning Criteria and to recommend for further study by ERCOT other tests which examine effects of importance to multiple TSPs or to the ERCOT System as a whole.  Such tests are discussed by the ROS and the ERCOT SPF and, if deemed necessary, are subsequently performed under the direction of the ERCOT SPF or the ROS as appropriate.  The individual TSPs affected by identified issues will pursue appropriate solutions.
5.1.5
Reports of Testing
The ERCOT SPF annually directs the preparation of the section of the Department of Energy EIA-411 Report, which addresses the adequacy of the ERCOT System as well as provides input to various NERC reports. Studies performed by ERCOT and comments by the individual TSPs regarding tests that they have performed provide the basis for statements concerning the adequacy of the planned ERCOT System.
5.1.6
System Modeling Information
Information on existing and future ERCOT System components and topology is necessary for ERCOT to create databases and perform tests as outlined in these criteria.  To ensure that such information is made available to ERCOT, the following actions by Market Participants are required:
(1)
Each TSP, or its designated agent, shall provide accurate modeling information for all ERCOT Transmission Facilities owned or planned by the TSP.  The information provided shall include, but not be limited to, the following:
(a) (a)
Information necessary to represent the TSP’s Transmission Facilities in any model of the ERCOT Transmission Grid whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG;
(b)   
(c) (b)
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided; and 
(c)


TSP owned or operated Transmission Facility data provided and used to accurately represent a Transmission Facility in a model shall be consistent to the extent practicable with data provided and used to represent that same Transmission Facility in any other model created to represent a time period during which the Transmission Facility is expected to be physically identical.   All existing transmission line’s and transformer’s impedances, or equivalent branch circuit impedance, and ratings - Normal and Emergency - shall be identical, to the extent practicable.  If all normally closed breakers and switches are closed and normally open breakers and switches are open in the Network Operations Model, the calculated line flows between substations in the Annual Planning Model shall be consistent, when all models use the same load magnitude and distribution, generation commitment and dispatch, and voltage profile. The TSP shall provide an explanation to ERCOT for data inconsistencies.
(2)

Any long-term changes to the reactive capability must be provided by the facility owner to ERCOT, as planned at least 30 days prior to implementation and as built no later than 30 days after implementation, as changes or upgrades are made during the life of the Reactive Power facilities.
(3)
Further, each TSP owning or planning Transmission Facilities shall attend the scheduled meetings and otherwise participate in the activities of the SSWG and the SPWG, unless specifically exempted from these activities by ERCOT.
(4)
Each Generation Resource, or its designated agent, shall provide accurate modeling information for each existing or publicly-announced ERCOT generating unit for which it is the majority owner. The information provided shall include, but not be limited to, the following:
(a)
Information necessary to represent the Generation Resource’s generation and interconnection facilities in any model of the ERCOT System whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG; and
(b)
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided.
(5)
Typical or representative information may be provided for planned facility additions or modifications, but such information shall be revised using actual design or construction information no later than 30 days after the facility has been energized or otherwise placed into service.  
5.1.7 System Assessments
The ERCOT SPF shall conduct reliability assessments as required by the NERC Reliability Standards and PUCT Substantive Rules.  Market Participants will be required to supply any relevant data required in the preparation of these assessments, not already provided under the ERCOT Protocols or Operating Guides, as requested by ERCOT.   

	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 a 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 (or remedial action scheme) to operate when required
13. Operation, partial operation, or misoperation of a fully redundant Special Protection System (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.
5.1.8
ERCOT Clarifications and Definitions of NERC Reliability Standards Contingency Categories C and D
5.1.8.1
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 not 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 and which, in the engineering judgment of the facility owner, the ERCOT SPF or any TSP, may have more severe results or impacts.  An explanation of why any remaining contingencies would produce less severe system results shall be available as supporting information. 
5.1.8.2
Category D
(1)
Large Load or Major Load Center Definition - 
A large Load or major Load center shall be defined as a large single Load or a group of electrically close Loads comprising a peak Load of between 50 and 500 MW.  Loss of this Load or load center will not include any other system elements other than those directly connected to the lost Load.
(2)
Evaluation Implementation - 
Evaluations of Category D contingencies are required to be performed annually.  Evaluations should be performed for the following:
1. (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.
(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, the ERCOT SPF or any TSP, have unacceptable consequences. 
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�Leo V – action item – security planning criteria


�Not an acronym


�Need for definition for long term planning and real time operational planning – Leo V action item.


�Sentence doesn’t flow


�Do we want to specifically mention PUNs here or leave this to the ALDR Procedures.


�What does PUN mean?  C. Frosch – Action item


�Are the database updates and the CDR ERCOT's responsibility?  If so, suggest rewording sentence to show that ERCOT updates, ERCOT produces CDR....


�where is this form located?


�Secure, Public? 


�Parentheses use is confusing
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