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4.3   Operation To Maintain Transmission System Security



ERCOT Operators are responsible for operating the ERCOT Transmission systems within first contingency transfer limits so that there is no overload of any significant transmission element whose loss could jeopardize the reliability of the ERCOT System. Whenever the ERCOT System is not engaged in emergency operation, it will be operated in such a manner that the occurrence of a single contingency will not cause any of the following:

a.
Uncontrolled breakup of the transmission system,

b.
Loading of Transmission Facilities above defined emergency ratings which can not be eliminated in time to prevent damage or failure following the loss through execution of specific, predefined operating procedures,

c.
Transmission voltage levels outside system design limits which can not be corrected through execution of specific, predefined operating procedures before voltage instability or collapse occurs, or

d.
Customer outages, except for high set interruptible and radially served loads.

“Single contingency” criteria are specified as follows:

A credible single contingency is defined as the forced outage of two generating units in the ERCOT System within a short period of time, or the forced outage of any single transmission element (such as a circuit or transformer).  

The forced outage of a double-circuit transmission line (DCKT) will be considered a credible single contingency for any of the following operating conditions characterized by high DCKT outage probability or consequence: 

High Outage Probability 

· Severe weather conditions are forecasted by ERCOT in the vicinity of the DCKT.

· Weather conditions indicate a high risk of insulator flashover on the DCKT.

· Individual circuits that are part of the DCKT have experienced repeated forced outages within the preceding 48 hours possibly indicating unresolved problems.

· A high risk of DCKT outage exists due to fire in progress near the DCKT right-of-way.

High Outage Consequence

· Another transmission facility, which significantly increases the impact of an outage to the DCKT, is out of service.

· Studies indicate outage of the DCKT would result in cascading outages or voltage collapse.

· Studies indicate outage of the DCKT poses a significant risk of uncontrolled outages because it would result in equipment overloads, which cannot be eliminated through execution of specific, predefined operating procedures in time to prevent equipment damage or failure.

The Control Area Authority can order the following actions when the above criteria is not met if such actions assist the TDSP in meeting their responsibilities:

	EMERGENCY CONDITION
	CONTROL AREA AUTHORITY ACTION

	Significant Transmission Overload
	1. The Control Area Authority can order adjustment to unit generation schedules (unit specific balancing instructions), switching of transmission elements or load interruption to relieve a severely overloaded transmission element.

2. The Control Area Authority can order a transmission element whose loss would not have a significant impact on the reliability of ERCOT transmission system switched out to increase interconnected system transfers.

	Violation of “First Contingency” Criteria
	The Control Area Authority can order changes to unit dispatch or commitment to eliminate a “first contingency” criteria violation.  Normally these changes should be performed via the market control mechanisms of constraint management as described in the ERCOT protocols, but ERCOT operators have the authority to issue valid Dispatch Instructions independent of these systems.

	Violation of Voltage/Reactive Criteria 
	The Control Area Authority can order changes in unit dispatch if coordinated voltage and Reactive Power criteria that are considered critical to interconnection reliability are violated for the existing or first contingency conditions.

	Total or Partial System Blackout
	Implement Black Start Procedure


TDSP operators are responsible for operating the sub-transmission system within safe operating limits, for maintaining the transmission system, for performing all switching operations after coordinating with ERCOT, and for notifying ERCOT operators of threats to, or overloads of the transmission system under their supervision.

4.3.1 Remedial Action Plans
Generating plants or constrained transmission elements that would otherwise be subject to restrictions can operate to full rating if appropriate Special Protection Systems (SPS) or Remedial Action Plans (RAP) are in place.  See Section 7.2.2 of these Operating Guides for SPS requirements.  A RAP refers to predetermined operator actions to maintain reliability in a defined adverse operating condition.  Normally, it is desirable that TDSP constructs Transmission Facilities adequate to eliminate the need for any RAP; however, in some circumstances, such construction may be unachievable in the available time frame.  A RAP may be proposed by any ERCOT Market Participant, but must be approved by ERCOT prior to implementation.  Any ERCOT RAP must meet the following requirements:

a. Coordinated and approved by the owners and operators of facilities included in the RAP. 
b. Use is limited to the time required to construct replacement Transmission Facilities.  However, the RAP will remain in effect, if replacement Transmission Facilities have been determined by the Control Area Authority to be impractical.

c. Complies with all applicable ERCOT and NERC requirements.

d. ERCOT develops and posts a methodology to include the RAP in the Total Transfer Capability (TTC)calculations, if appropriate.

e. Clearly defines and documents operator actions.

f. Includes the option for the transmission operator to override the procedures if the RAP will not improve system reliability.

g. Operators must be trained in RAP implementation.


END SECTION 4 REVISIONS
7.2.2
Design and Operating Requirements for ERCOT System Facilities

1. Protective relay system shall be designed to provide reliability, a combination of dependability and security, so that protective relay system will perform correctly to remove faulted equipment from the ERCOT System.

2. For planned ERCOT System conditions, protective relay system shall be designed not to trip for stable swings which do not exceed the steady-state stability limit.  Note that when out-of-step blocking is used in one location, a method of out-of-step tripping should also be considered.  Protective relay system shall not interfere with the operation of the ERCOT System under the procedures identified in the other Operating Guides.

3. Any loading limits imposed by the protective relay system shall be documented and followed as an ERCOT System operating constraint.

4. The thermal capability of all protection system components shall be adequate to withstand the maximum short time and continuous loading conditions to which the associated protected elements may be subjected, even under first-contingency conditions.

5. Applicable IEEE/ANSI guides shall be considered when applying the protective relay system on the ERCOT System.

6. The planning and design of generation, transmission and substation configurations shall take into account the protective relay system requirements of dependability, security and simplicity.  If configurations are proposed that require protective relay systems that do not conform to this guide or to accepted IEEE/ANSI practice, then the Facility Owners affected shall negotiate a solution.

7. All Facility Owners shall give sufficient advance notice to ERCOT of any changes to their facilities that could require changes in the protective relay system of neighboring Facility Owners.

8. Facility Owner’s operations personnel shall be familiar with the purposes and limitations of the protective relay system.

9. The design, coordination, and maintainability of all existing protective relay systems shall be reviewed periodically by the Facility Owner to ensure that the protective relay systems continue to meet ERCOT System requirements.  This review shall include the need for redundancy.  Where redundant protective relay systems are required, separate AC current inputs and separately fused DC control voltages shall be provided with the upgraded protective relay system.  Documentation of the review shall be maintained and supplied by the Facility Owner to ERCOT or NERC on their request within 30 days.  This documentation shall be reviewed by ERCOT for verification of implementation.

10. Upon ERCOT’s request, within 30 days, PGCs shall provide ERCOT with the operating characteristics of any generator’s equipment protective relay system or controls that may respond to temporary excursions in voltage, frequency, or loading with actions that could lead to tripping of the generator.

11. Upon ERCOT’s request, within 30 days, Generation Entities shall provide ERCOT with information that describes how generator controls coordinate with the generator’s short-term capabilities and the protective relay system.

12. Over-excitation limiters, when used, shall be coordinated with the thermal capability of the generator field winding.  After allowing temporary field current overload, the limiter shall operate through the automatic AC voltage regulator to reduce field current to the continuous rating.  Return to normal AC voltage regulation after current reduction shall be automatic.  The over-excitation limiter shall be coordinated with the over-excitation protection so that over-excitation only operates for failure of the voltage regulator/limiter.  Documentation of coordination shall be supplied, by Generation Entities, to ERCOT upon their request within 30 days.

13. Special Protection Systems (SPS) are protective relay systems designed to detect abnormal ERCOT System conditions and take pre-planned corrective action (other than the isolation of faulted elements) to provide acceptable ERCOT System performance.  SPS actions include among others, changes in demand, generation, or system configuration to maintain system stability, acceptable voltages, or acceptable facility loadings.  If used:

SPS shall be coordinated and approved by the owners and operators of facilities included in the SPS
SPS shall be automatically armed when appropriate.

SPS shall not operate unnecessarily. 
The status indication of any automatic or manual arming of SPS shall be provided as SCADA alarm inputs.

SPS shall be designed in accordance with the intent of this Operating Guide when they are required to prevent adverse effects outside the local area.

14.  The owner(s) of existing, modified, or proposed SPS shall submit documentation of the SPS to ERCOT for review and compilation into an ERCOT SPS database.  The documentation shall detail the design, operation, functional testing, and coordination of the SPS with other protection and control systems.

ERCOT shall conduct a review of proposed or modified SPS before the SPS is placed in service.  This review shall verify that the SPS complies with ERCOT and NERC criteria and guides.  The review shall include system studies verifying that failure of a single component of the SPS, which would result in failure of the SPS to operate when required, would not result in cascading transmission outages.  The review shall also verify that misoperation, incorrect operation, or unintended operation of an SPS, when considered by itself, shall meet the system performance requirements of all applicable NERC criteria.  This review shall be documented and the documentation provided to NERC on request within 30 days.
 The appropriate ROS working groups such as the Steady State Working Group, the Dynamics Working Group, and/or the System Protection Working Group shall review the SPS and report any comments, questions, or issues to ERCOT for resolution. ERCOT may work with owner(s) as necessary to address all issues. 
ERCOT shall develop a methodology to include the SPS in the Total Transfer Capability (TTC) calculations, if appropriate.
ERCOT shall conduct a review of existing SPS every five years or as required by changes in system conditions.  This review shall verify that the SPS complies with ERCOT and NERC criteria and guides.  The review shall evaluate and document the consequences of failure of a single component of the SPS, which would result in failure of the SPS to operate when required.  The review shall also evaluate and document the consequences of misoperation, incorrect operation, or unintended operation of an SPS, when considered by itself, and without any other system contingency.  If deficiencies are identified, a plan to correct the deficiencies shall be developed and implemented.  The current review results shall be kept on file and supplied to NERC on request within 30 days.

15.SPS owners shall notify ERCOT of all SPS operations.  Documentation of SPS failures or misoperations shall be provided to ERCOT using the Relay Misoperation Report located in Section 6 of these Operating Guides ERCOT shall conduct an analysis of all SPS operations, misoperations, and failures. If deficiencies are identified, a plan to correct the deficiencies shall be developed and implemented.
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