

ERCOT PLANNING CRITERIA


I.
INTRODUCTION
The Electric Reliability Council of Texas (ERCOT) Power System consists of those generation and transmission facilities (60 kV and higher voltages) which are controlled by individual ERCOT members and which function as part of an integrated and coordinated power supply network.  Each reference in this document to ERCOT members includes generation entities, load entities and transmission providers connected to the transmission system as well as all other electric industry participants.

In order to maintain reliable operation of the ERCOT power system, it is necessary that all systems observe and subscribe to certain minimum planning criteria.  The criteria set forth herein, combined with the NERC Planning Standards, constitute these minimum-planning criteria. Tests outlined herein shall be performed to determine conformance to these minimum criteria; however, because ERCOT recognizes that events more severe than those outlined in this criteria could cause separation, other tests may also be performed if necessary for information purposes.

The complexity and uncertainty inherent in the planning and operation of the ERCOT power system make exhaustive testing impracticable; therefore, to gain maximum benefit from the limited number of tests which are 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.

It is the responsibility of each ERCOT member to perform tests appropriate to ensure the reliability of its own system, and to recommend for further study by the ERCOT Engineering Subcommittee (ES) tests which examine effects of importance to multiple ERCOT members or the ERCOT power system.  Upon consideration of such recommendations, the ES shall perform tests in accordance with its Procedures as necessary to assess the reliability of the planned ERCOT power system.

The ERCOT Planning Assessment and Review Task Force (PAR) will review the ERCOT Planning Criteria every three years to ensure it meets the requirements in the NERC Planning Standards.  PAR will periodically review the planning criteria and practices of individual ERCOT members to insure consistency with NERC and ERCOT criteria.


II.
FORECASTS
Each ERCOT load entity shall provide forecasts as outlined in the NERC Planning Standards “System Modeling Data Requirements” section, Part D. “Actual and Forecast Demands.”

III.
RESOURCE CAPABILITY
On an annual planning basis, forecasted Net Capability will be provided by each ERCOT load entity to ensure a reserve margin of at least 15 percent of its forecasted annual maximum hourly firm demand (alternatively expressible as a capacity margin of 13 percent. Individual ERCOT members are responsible for developing resource plans

which provide sufficient generating capacity plus firm power purchases to ensure that their reserve margin meets the 15 percent minimum required by the ERCOT Planning Criteria.

The ERCOT staff, under the direction of the ES, maintains a database containing existing and proposed generating capability and firm power purchases; historical and projected values for demand and energy; and proposed major transmission system additions.  This database is updated semi-annually and the Capacity Demand Reserve (CDR) Working Papers are produced.  The ES reviews these Working Papers to ensure that the expected reserve margin meets the 15 percent minimum stated in the ERCOT Planning Criteria.

The ERCOT staff, under the direction of the ES, collects data in the Annual Planned Service Request that is used to determine what planned resources are needed.  This data is used by ERCOT members to build load flow cases, which are utilized to analyze transfer capability, system loses, wheeling impacts, reliability concerns and perform studies as required in the ERCOT Planning Criteria.

The Generation Adequacy Task Force (GATF) maintains and annually updates a database of ERCOT generation data, including forced outage probabilities and projected maintenance schedules for existing and proposed units, and an hourly load database.  These databases are used by the GATF to perform system reliability tests as directed by the ES.  The GATF prepares a working paper reporting the results of these tests and submits it to the ES for its review.


IV.
TRANSMISSION RELIABILITY TESTING
The interconnection philosophy of ERCOT members is to minimize loss of load by remaining interconnected.  Interconnected system planning will include steady state and dynamic simulated testing to represent specific occurrences for each type of contingency specified below or listed in Table I of the NERC Planning Standards.  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 ten-year planning horizon.  The ERCOT transmission providers involved should plan to resolve any unacceptable test results through the provision of transmission facilities, the alteration of operating procedures, or other means as appropriate.

While the requirements listed in Table I address most ERCOT planning concerns, tests will also be conducted to ensure that the planned system conforms to the following additional requirements:

1) 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 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 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 such as redispatch, curtailment of interruptible load, or curtailment of unplanned transfers, should not result in applicable voltage or thermal ratings being exceeded.

2) 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 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 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 such as redispatch, curtailment of interruptible load, or curtailment of unplanned transfers, should not result in applicable voltage or thermal ratings being exceeded. 

The ERCOT ISO is responsible for gathering load data, along with generation purchase and sale information for use in the ERCOT load flow cases via the Annual Planned Service Request.  The ES directs the performance of steady state and dynamic simulation testing of the bulk power system to determine the impact on the planned system of occurrences of the types of contingencies listed in the NERC Planning Standards.  The Steady State Task Force (SSTF), Dynamics Task Force (DTF) and System Protection Task Force (SPTF) create databases and perform tests as outlined in the Appendices.

The databases created by the SSTF, DTF and SPTF are available for use by the individual ERCOT members.  It is the responsibility of the individual ERCOT members to use these databases to perform steady state and dynamic tests appropriate to evaluate the compliance of their system with the NERC, ERCOT and their own utility criteria, and to recommend, for further study by the ES, tests which examine effects of importance to multiple ERCOT members or the ERCOT bulk power system.  The ES discusses these recommended tests at its meetings and makes assignments for the tests to the appropriate task forces.  The individual members affected by identified issues will pursue appropriate solutions.


V.
REPORTS OF TESTING


The ES annually directs the preparation of the section of the IE-411 Report requested by the Department of Energy which addresses the adequacy of the ERCOT bulk power system as well as input to various NERC reports.  The working papers prepared by the various ES task forces to report the results of their system tests and the comments by the individual ES members regarding tests that they have performed provide the basis for statements concerning the adequacy of the planned ERCOT system.


Table I.  Transmission Systems Standards — Normal and Contingency Conditions
Category

Contingencies


System Limits or Impacts







Initiating Event(s) and Contingency Component(s)

Components


Out of Service

Thermal


Limits

Voltage


Limits

System


Stable

Loss of Demand or


Curtailed Firm Transfers

Cascading c

Outages

A – No Contingencies
All Facilities in Service

None

Normal

Normal

Yes

No

No

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

1.
Generator

2.
Transmission Circuit 

3.
Transformer 

Loss of a Component without a Fault.

Single


Single


Single


Single

Applicable Rating a (A/R)


A/R


A/R


A/R

Applicable  Rating a (A/R)


A/R


A/R


A/R

Yes


Yes


Yes


Yes

No b

No b

No b

No b

No


No


No


No


Single Pole Block, Normal Clearing:

4.
Single Pole (dc) Line

Single

A/R

A/R

Yes

Nob

No

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

1.
Bus Section

2.
Breaker (failure or internal fault)

Multiple


Multiple

A/R


A/R

A/R


A/R

Yes


Yes

Plannedd

Plannedd

No


No


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

3.
Category B (B1, B2, B3, or B4) contingency, manual system adjustments, followed by another Category B (B1, B2, B3, or B4) contingency

Multiple

A/R

A/R

Yes

Plannedd

No


Bipolar Block, with Normal Clearing:

4.
Bipolar (dc) Line

Fault (non 3Ø), with Normal Clearing:

5.
Double Circuit Towerline

Multiple


Multiple

A/R


A/R

A/R


A/R

Yes


Yes

Plannedd

Plannedd

No


No


SLG Fault, with Delayed Clearing:

6.
Generator
8.
Transformer

7.
Transmission Circuit
9.
Bus Section

Multiple


Multiple

A/R


A/R

A/R


A/R

Yes


Yes

Plannedd

Plannedd

No


No

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

1.
Generator
3.
Transformer

2.
Transmission Circuit
4.
Bus Section


3Ø Fault, with Normal Clearing:

5.
Breaker (failure or internal fault)


Other:

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) for an event or condition for which it was not intended to operate

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


Document measures or procedures to mitigate the extent and effects of such events.


Mitigation or elimination of the risks and consequences of these events shall be at the discretion of the entities responsible for the reliability of the interconnected transmission systems.







Footnotes to Table I.
a)
Applicable rating (A/R) 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.

b)
Planned or controlled interruption of generators or electric supply to radial customers or some local network customers, connected to or supplied by the faulted component or by the affected area, may occur in certain areas without impacting the overall security 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)
Cascading is the uncontrolled successive loss of system elements triggered by an incident at any location.  Cascading results in widespread service interruption which cannot be restrained from sequentially spreading beyond an area predetermined by appropriate studies.

d)
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 security of the interconnected transmission systems.

e)
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.
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