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A.	PURPOSE



	The Electric Reliability Council of Texas (ERCOT) consists of members engaged in generation, marketing, transmission, or distribution of electric energy within the State of Texas. ERCOT is divided into Control Areas that are interconnected and operate in parallel.  There are presently ten Control Areas and one Independent System Operator (ISO).



Independent System Operator (ISO)



		ERCOT ISO	Taylor, Texas



Control Areas



		Central & South West Services	Dallas, Texas



		Houston Lighting & Power Company 	Houston, Texas



		City Public Service	San Antonio, Texas



		Lower Colorado River Authority	Austin, Texas



		Austin Energy	Austin, Texas



		South Texas Electric Cooperative	Nursery, Texas

		

		Public Utilities Board	Brownsville, Texas



		Texas Municipal Power Pool	Waco, Texas

		

		Texas-New Mexico Power	League City, Texas



		TU Electric Company	Dallas, Texas



	



	These Operating Guides have been prepared and adopted by the Reliability and Security Subcommittee (RSS) and approved by the Technical Advisory Committee (TAC) of ERCOT.  The purpose of these guides is to outline mutually agreed upon practices to be followed in operation of the interconnected system.  These guides are complementary and supplementary to the NERC Operating Manual.  Unless otherwise stated in these Guides, the NERC Operating Policies shall be followed. These guides will be changed when conditions warrant.



	These guides should receive appropriate distribution to people immediately responsible for hour-by-hour operation, planning, and engineering of the system facilities.



B.	SUPPLEMENT



	The Electric Reliability Council of Texas Operating Guides are for the purpose of outlining specific practices for the ERCOT System.  These practices are consistent with the North American Electric Reliability Council Operating Policies.  The application of NERC Principles as described in the NERC Policies must be slightly modified to fit the characteristics of the ERCOT System.  Specific modifications are listed below:



	Time and Frequency Control

		Specific details of communication and control of time error are described in ERCOT Operating Guide No. I.B.



	Inadvertent Interchange Management

		Specific details for accounting and control of inadvertent interchange are described in ERCOT Operating Guide No. I.D.



	Control Surveys

   		Not all of the surveys given apply to a system the size of ERCOT.



	Real Power (MW) Supply

    		More specific requirements for ERCOT are outlined in ERCOT Operating Guide No. II.A.



	Load Shedding and System Restoration

		The frequencies for load shedding for ERCOT are described in the Introduction, Section C, and ERCOT Operating Guides No. I.E. and No. III.D.



	Information Exchange - Disturbance Reporting

		More appropriate frequencies for the ERCOT System are outlined in ERCOT Operating Guide No. II.C.



	Reliability Criteria

		ERCOT operating reserve requirements are more restrictive than the concepts in the NERC Operating Manual and are described in ERCOT Operating Guide No. II.A.





�C.	OPERATING CRITERIA



All Load Entities will designate and make arrangements with a Control Area to ensure its compliance with operating requirements.  Where the responsibility for the provision of goods or services necessary to the reliability of ERCOT is assigned to non-Control Area Entities, the Load Host Control Areas shall be responsible to confirm that such goods and services have been adequately provided and the Non-Control Area Entities shall be responsible for the timely provision of any information to the Control Area necessary for confirmation.  When the designated Load Host Control Area is unable to confirm or otherwise ensure adequate provision of goods and services, the Control Area shall notify the ISO and the Load Entity.  The ISO will determine action to be taken.



	1.	BASIC PRINCIPLES OF SYSTEM LOAD AND CAPACITY



		a.	Each Load Entity will provide for or arrange for the real and reactive power required for its load so as not to impose its regulating burden on the ERCOT System.



		b.	Unit and line maintenance outages will be coordinated with the host Control Area, adjacent 			Control Areas and the ISO.



	2.	FACILITIES



		a.	Each Transmission Provider will have in service adequate and sufficient transmission lines, with proper relaying and other substation equipment, to receive or deliver power under normal or emergency conditions for Planned Transmission Service without unduly disturbing the remainder of the system.



		b.	All Control Area interconnections shall be telemetered such that both of the interconnected Control Areas receive interchange data as specified in Appendix VI.B Inter-Control Area Telemetry Guidelines.     



	3.	GENERATION OPERATING PROCEDURES



		a.	Scheduled Power Changes

			Scheduled power interchanges between Entities will be changed at the same rate so as not to adversely affect operation of any Control Area.



		b.	Tie-Line Bias Operation

			The automatic generation control equipment will use a bias setting as close as possible to the response characteristic.



		c.	Time Error Correction Procedure

			The ISO is responsible for monitoring time error and will be responsible for initiating time error corrections. Time correction notification will be passed to the Control Areas of ERCOT.  Control Areas will notify Generating Entities.









C.	OPERATING CRITERIA (CONT.)



	4.	RESPONSIVE RESERVE



		a.	ERCOT will maintain a minimum responsive reserve as specified in Guide II.  The allocation of this reserve will be as specified in Guide II A.2.   



		b.	Each Load Entity will arrange for its allocated Responsive Reserve Obligation except the amount that has been reallocated to others through buy and sell responsive reserve agreements.  Each Load Entity shall also arrange for services including the maintaining of Responsive Reserve and designation of Control Area(s) managing that Reserve.



	5.	AUTOMATIC VOLTAGE REGULATORS



		Generator automatic voltage regulators and power system stabilizers will be kept in service whenever possible.  Each Control Center will continuously monitor and control the status of its regulators and stabilizers.



	6.	AUTOMATIC FIRM LOAD SHEDDING



		Automatic firm load shedding will be initiated as follows:



Frequency�% Load Relief��   59.3 Hz� 5%��   58.9 Hz�10%��   58.5 Hz�10%��

		Load shedding will be widely dispersed in each Load Entity and will be accomplished by using high-speed under-frequency relays with no more than 30 cycles fixed time delay.  If the frequency drops below 58.5 Hz, each Control Area must determine additional steps it will take to survive.  Under-frequency relays may be installed on the transmission interconnections with the consent of the systems involved, provided the relays are set at 58.0 cycles or below, are not directional, and have at least 2.0 seconds time delay.  Load restoration will be under the direction of each Control Center.  A Load Entity may by mutual agreement, with the prior review of the RSS and approval of the TAC, arrange to have all or part of its automatic load shedding obligation carried by another Load Entity.  The ISO will be notified and provided with the details of any such arrangement prior to implementation.



	7.	INDEPENDENT SYSTEM OPERATOR (ISO)



		The Independent System Operator will maintain continuous surveillance of the status of operating conditions and act as a central information collection and dissemination point.  



	8.	PROTECTIVE RELAYING



		Transmission Providers and Control Areas will review, coordinate, and exchange protective relaying information and settings which affect interconnected operations.



C.	OPERATING CRITERIA (CONT.)



	9.	COMMUNICATIONS



		Adequate and reliable communications complying with the guidelines on Communication facilities given in Appendix VI.A. will be provided between the Control Centers of directly interconnected Control Areas and the ISO; and between Control Areas and Load and Generation Entities and Transmission Providers within the Control Areas.  These communications will be operational without power supplied from the power system.



	10.	EMERGENCY OPERATING PROCEDURES



		Each Control Area and the ISO will have appropriate emergency operating procedures for restoration of service in event of partial or complete system shutdown.





�D.	ENTITY OBLIGATIONS



	1.	LOAD ENTITIES



		Each Load Entity is obligated to supply or arrange for Generation Entities and/or Control Areas to supply generating capability and Ancillary Services to meet its load and reserve requirements and to provide adequate generating capability under automatic control to maintain its scheduled interchange at scheduled frequency without burdening ERCOT with its real and reactive power regulation.  Each Load Entity is also obligated to arrange Interconnection Agreements and Transmission Service to deliver power from its resources to its loads.  Each Load Entity will designate and make arrangements with a Load Host Control Area to ensure its compliance with operating requirements.



	2.	GENERATION ENTITIES



		Each Generation Entity is obligated to supply the generation capability and Ancillary Services for which it is contractually committed and to operate its facilities in compliance with operating requirements contained in these Guides.  Each Generation Entity will designate and make arrangements with a Generation Host Control Area to ensure its compliance with operating requirements, and will provide appropriate information, including its ability to provide emergency assistance, to its Generation Host Control Area and the ERCOT ISO.



	3.	TRANSMISSION PROVIDERS



		Each Transmission Provider will have in service adequate and sufficient transmission lines with proper metering, relaying and other substation equipment to receive or deliver power under normal and emergency conditions for Planned Service, avoiding excessive disturbances to the remainder of the system.  Each Transmission Provider will designate and make arrangements with a Control Area to ensure its compliance with operating requirements, and will provide appropriate information to its Control Area and the ERCOT ISO.



	4.	CONTROL AREAS



		The Reliability and Security of the ERCOT interconnection ultimately remains the responsibility of the Control Areas.  The ISO assists Control Areas by coordinating actions between areas and providing the communication interface.  The ISO looks to each Control Area to manage its operation with those of other Entities within its boundaries according to the following and other ERCOT and NERC Operating Policies to insure the reliability of the region and interconnection.



		a.	GENERATION



		Each Control Area is obligated to coordinate and confirm the operation of Load and Generation Entities within its boundaries to supply their load and operating reserve requirements and for adequate generating capability under automatic control to maintain its scheduled interchange at scheduled frequency without burdening ERCOT with its real and reactive power regulation.



D.	ENTITY OBLIGATIONS (CONT.)



		b.	TRANSMISSION



		Each Control Area will coordinate the operation of Transmission Providers within its boundaries.



		c.	EMERGENCY ASSISTANCE



		Each Load Entity is obligated to provide it’s reserves as emergency assistance to any Control Area in the interconnected system under direction of the ISO.  Normally, emergency assistance is in the form of supplying energy and/or capability to the troubled area.  



		d.	CONTROL CENTER



		Each Control Area will maintain and operate a Control Center.  The Control Center will be staffed 24 hours per day by System Operator(s), have backup power supplies, and could operate 72 hours without an off site power source.  The Control Center will monitor operating reserves, generation and transmission status.



		e.	COMMUNICATION



		Adequate and reliable communications will be provided between the Control Centers of directly interconnected Control Areas.  In addition, both voice and data communication between the Control Areas and Load and Generation Entities and between Control Areas and the ISO will be provided.  Communications equipment will be operational without power supplied from the power system.



		f.	PERSONNEL AUTHORITY



		The ISO and Control Area System Operators are the designated coordinating authority to make and carry through decisions that are required to operate the ERCOT System during normal and adverse conditions.



		g.	DAILY OPERATIONS PLAN



		The Control Areas will submit to the ISO, and keep up to date, a Daily Operations Plan (Plan).  The Plan will include the aggregate plans of all Load Entities and Generation Entities within the Control Areas.  The Plan submitted to the ISO will include needed adjustments for known security and reliability constraints.



�E.	INDEPENDENT SYSTEM OPERATOR (ISO)



	1.	The ISO will maintain continuous surveillance of the status of operating conditions and act as central information collection and dissemination point for the individual Control Areas for system security purposes.



	2.	The ISO is the designated coordinating authority to request and receive information required to continually monitor the operating conditions of ERCOT and to request that individual Control Areas and/or Entities make changes which will assure the total ERCOT System's security and reliability.  The areas of functional responsibility of the ISO include:



		a.	Generation - including unit status and capability, voltage regulator status, commitment, balance system generation and loads, operating reserves, forced outages and capability limitations, net capability testing, interruptible load testing, ancillary service provision and verification, maintenance schedules, and operational fuel supply status.



		b.	Bulk-Power Transmission System - including line loading and power transfers, outages, clearances, contingency analyses, maintenance and construction schedules, ancillary service provision and verification, voltage levels and reactive power flows.



		c.	System Operation - including power transfers and interchange, Transmission Security Criteria, Control Area regulation, inadvertent energy, time error correction, weather alerts, Short Supply Operations, implementation of the Emergency Electric Curtailment Plan (EECP), and coordination of the Black Start Plan.



		d.	Administration - including inadvertent energy accounting, provision of bulletin boards, broker systems and an accounting package for use in calculation of appropriate loss charges and wheeling charges, development of operating procedures, budgeting, staffing, training, reporting and assessment of Operating Guides.



	3.	In order to carry out this responsibility, the ISO will:



		a.	Coordinate system wide response to unusual operating conditions in accordance with ERCOT Operating Guide No. III.

			(1)	Direct Short Supply Operations.

       			(2)	Direct the implementation of the EECP.

        			(3)	Participate in major system restoration activities.

			(4)	Implement line loading relief procedures.



		b. 	Determine and establish operating and accounting practices with approval of ERCOT members.  



		c. 	Monitor and coordinate information for daily planning, hourly reporting and minute by minute operation.







E.	INDEPENDENT SYSTEM OPERATOR (ISO) (CONT.)





d.	Operate a data acquisition system consisting of RTUs located in each Control Area’s Control Center to retrieve real time information for system security purposes and have procedures for verifying the accuracy of the real time data.  In addition, the ISO will operate a Security Information System (SIS) consisting of remote terminal located in each Control Area’s Control Center along with an ICCP Data Link, that will carry real time, hourly accounting, and daily operations plan data to and from the ISO and each Control Area.



		e. 	Establish the procedure for Control Centers reporting to the ISO



		f. 	Report significant system events to individual Control Areas and post events on the OASIS as appropriate.



		g. 	Record and report accumulated time error.



		h. 	Administer the inadvertent payback energy accounts.



		i.	Record and distribute the ERCOT System Conditions report.



	4.	Each Control Area Control Center shall furnish the information required by the ERCOT Security and Information System.  The Control Areas are responsible for updating this information as it changes.  Other information will be furnished as deemed necessary by the ISO  to maintain the reliability of the ERCOT System.



Each Control Area shall submit to the ISO, by 2200 hours each day, a Daily Operations Plan (Plan) for the following day.  The Plan shall be a composite of plans for all the Load and Generation Entities for which the Control Area is the designated agent.  



Each Load Entity shall submit its part of the Plan to its designated Control Area or delegate authority to its designated Control Area to prepare its part of the Plan.  Each Generating Entity will provide a plan indicating all deliveries of Power and Energy and Ancillary Services to other Entities.  These plans will be submitted to the Control Area by 2000 hours each day. 



The Plan contains load estimates, unit commitment, interchange transactions, Entities’ transactions within the Control Area, estimated Operating Reserves, and scheduled generation and transmission outages.  At a minimum, the Plan will specify arrangements of all required Ancillary Services.



The Plan shall indicate resources to be used to serve forecasted load, including any deliveries to other Entities.  The Plan will include identification by name of each generation resource, identification of its assigned Ancillary Services and obligations, and will show any purchases under contract for the next planning day.  The Plan will specify how reserve obligation will be met, giving specific estimates for each planned component of reserve.  





E.	INDEPENDENT SYSTEM OPERATOR (ISO) (CONT.)



Estimated Ready Reserve must be greater than zero and must be sufficient to provide for frequency regulation without causing reserve deficiencies.



The Generating Entity is responsible for informing the ISO (via the Generation Host Control Area) of any unit limitation or derating as soon as possible after the limitation occurs.  The limited capability will then be used as the Net Dependable Capability rating for the affected unit.



The Control Area will update its Plan throughout the operations day to keep it current with system conditions.  The ISO will continuously assess system conditions and, approximately four hours prior to the expected ERCOT peak for the day, prepare a system conditions report.  Additional reports may be prepared as required by changing system conditions.



Planned outages of generating units and major transmission lines are reported by Control Area operators to the ISO.  These outages are reviewed by the ISO to verify if constraints may affect transfers.  The ISO will approve or disapprove planned transmission outages based upon discussions with Control Areas and affected transmission providers as well as load flow and security analysis of the planned outage.



The ISO will compile detailed operations plan data from all Control Areas and ensure that sufficient resources and required Ancillary Services have been provided for all expected load and transactions within the ERCOT Region.  The ISO will use the submitted Daily Operations Plans as a forecast of actual generation and transmission system operations for the next day, and update available transmission capacity (ATC), as necessary.

�F.	OPERATING DEFINITIONS



	It is essential to the reliability of the ERCOT system that all appropriate personnel use and understand the same terms in their daily operations.  The definitions in this section are intended to enable System Operators and other personnel to do just that.  



1.	Ancillary Service  



Ancillary Services are those services necessary to support the transmission of energy from resources to loads while maintaining reliable operation of transmission provider’s transmission systems in accordance with good utility practice



2.	Ancillary Service Provider



Unless exempted by the PUCT, each electric utility in ERCOT that owns 100 megawatts or more of generation facilities shall provide ancillary services that are related to the provision of transmission services.  The services provided shall be in conformance with any requirements for such service prescribed in the ERCOT Operating Guide



	3.	Area Control Error (ACE)



		Area Control Error is the instantaneous difference between actual and scheduled interchange, taking into account the effects of frequency bias.  For ERCOT, the formula for calculating the Control Area's ACE using tie line bias, is:



		ACE = (NiA - NiS) + 10B(fA - fS)



		where,



		NiA	=	Actual instantaneous net interchange (MW); the algebraic sum of the power flows on the Control Area's tie lines.  Positive net interchange is a net power flow out of the Control Area.



		NiS	=	Scheduled net interchange (MW); the mutually prearranged intended net power flow on the Control Area's tie lines.  Positive net interchange is a net power flow out of the Control Area.



		fA	=	Actual frequency (Hz); the actual frequency in the ERCOT system.



		fS	=	Scheduled frequency (Hz); the scheduled frequency in the ERCOT system.



		B	=	Frequency bias setting (MW/0.1 Hz); the bias value used by the Control Area.  (This is a positive (+) value).



		10	=	A constant to convert the frequency bias setting to MW/Hz.







F.	OPERATING DEFINITIONS (CONT.)



	4.	Automatic Generation Control (AGC) 



		Equipment that automatically adjusts the generation within a Control Area to maintain its interchange schedule plus its share of frequency regulation.  The following AGC modes are typically available:

		

		a. 	Tie Line Bias Control

			Automatic generation control with both frequency and interchange terms of ACE considered.�

		b.	Constant Frequency (Flat Frequency) Control

			Automatic generation control with the interchange term of ACE ignored.  This AGC mode attempts to maintain the desired frequency without regard to interchange.



		c.	Constant Net Interchange (Flat Tie Line) Control

			Automatic generation control with the frequency term of ACE ignored.  This AGC mode attempts to maintain interchange at the desired level without regard to frequency.



	5.	Capability



		a.	Generation Capability for Daily Planning

			(1)	Unit:  The net dependable capability of a generating unit as verified in accordance with Guide I.C.



			(2)	Control Area:  The sum of the net dependable capability of generating units, with adequate aggregate fuel sources, planned to be on line for a given day or time.



		b.	Net Dependable Capability

			A Control Area's Generation Capability for Daily Planning plus or minus qualifying  schedules.



	6.	Capacity



		The rated continuous load-carrying ability (expressed in MW or MVA) of generating equipment or other electrical apparatus.



	7.	Control Area



		An electrical system, bound by interconnect (tie line) metering and telemetry, which continuously regulates through automatic generation control, its generation and interchange schedules to match its system load, contributes to frequency regulation of the interconnected system, and meets all Control Area requirements of the ERCOT Operating Guides.











F.	OPERATING DEFINITIONS (CONT.)



	        An electric power system or combination of electric power systems to which a common automatic control scheme is applied in order to:

		a. match, at all times, the power output of the generators within the electric power system and capacity and energy  purchases from entities outside the electric power system(s), with the load within the electric power system(s); 

		b. maintain, within the limits of good utility practice,  scheduled interchange with other Control Areas;

		c. maintain the frequency of the electric system(s) within reasonable limits in accordance with good  utility practice; and 

		d. maintain sufficient generating capacity to maintain operating reserve  in accordance with good utility practice.



           8.       Control Area Operator



	      A person responsible for monitoring and control operation of a Control Area to meet the requirements of the ERCOT Guides.



	9.	Control Center



		The location where the Area Control Error (ACE) of a Control Area is computed for the purpose of controlling area generation.



         10.      Curtailment of Service  



	The interruption of transmission service in an emergency situation when necessary to preserve the stability of the transmission network and service to customers.



          11.    Default Provider 



	      Ancillary Service provider who provides such service when they are not provided through other arrangements with any other provider.



	12.	Demand



		The rate at which energy is being used.



		a.	Instantaneous Demand

			The demand at a given instant as determined by instantaneous telemetry equipment.



		b.	Integrated (Hourly) Demand

			Energy used during a clock hour.



          13.    Designated Agent 



		Any entity that performs actions or functions on behalf of a transmission provider, an eligible customer, or a transmission customer.



F.	OPERATING DEFINITIONS (CONT.)



	14.	Electric System Losses



		Total electric energy losses in the electric system.  The losses consists of transmission, transformation, and distribution losses between supply sources and delivery points.



          15.       Eligible Customer



	     Transmission provider for its own transmission system and any Electric Utility, Federal Power Marketing Agency, Exempt wholesale generator, Qualifying facility, or Power marketer.  An eligible customer may designate an agent to represent it in making arrangements for transmission service.



           16.      Entity



	        Owner or controller of electrical load, generation, transmission or distribution facilities or a power marketer.



Financially Firm Transaction



A transaction where the Seller shall compensate the Buyer for the net cost of replacing the power and energy not delivered, measured by adding all costs of replacement power and energy and associated transmission, including ERCOT Emergency Assistance, less all costs saved as a result of non-delivery.	



	18.	Frequency



		a.	Scheduled Frequency

			60.0 Hz, except during a time correction (when it is either 60.02 Hz or 59.98 Hz).



		b.	Frequency Deviation

			The difference between actual system frequency and the scheduled system frequency.



		c.	Frequency Bias

			A positive (+) value, in MW/0.1 Hz, set into a Control Area's AGC equipment to represent a Control Area's response to frequency deviation from scheduled frequency, and to a separate internal load/generation unbalance from external unbalance so that a Control Area may regulate its own load while contributing to frequency regulation in the ERCOT System.



		d.	Frequency Regulation

			The ability of a Control Area to assist the interconnected system in maintaining scheduled frequency; as a minimum this will include turbine governor action and automatic generation control.







F.	OPERATING DEFINITIONS (CONT.)



	19.	Generation



		a.	Gross Generation

			The generated output power at the terminals of the generator.



		b.	Net Generation

			Gross generation minus station auxiliaries or other internal unit power requirements.



          20.     Generation Entity



	       Owner or controller of a generator used for generating electricity and electrically connected to a transmission or distribution system.



	21.	Generation Host



		The Control Area in which a Generation supplier is located.



          22.      Good Utility Practices



	The methods and acts which in relevant time period, or any of the practices, methods and acts which, in the exercise of reasonable judgment in light of the facts known at the time the decision was made, could have been expected to accomplish the desired result at the lowest reasonable cost consistent with good business practices, reliability, safety and expedition.



	Each system and Control Area’s personnel shall be responsive to the information requirements of other systems, Control Areas, pools, the ISO, and the NERC Operating Committee.



	23.	Heat Rate



		A measure of generating unit thermal efficiency (commonly expressed as million BTU per megawatt-hour or BTU per kilowatt-hour).  Heat rate is calculated by dividing the total heat content in BTU's of the fuel burned (or of the heat released from a nuclear reactor) by the resulting electrical energy generated.



          24.     Inadvertent Energy



	    The difference between a Control Area’s actual net interchange and a Control Area’s scheduled net interchange.



	25.	Interchange



		a.	Net Interchange

			The algebraic sum of the power flows of a Control Area's interconnections with other Control Areas.  Sign convention is that net interchange out of an area is positive while net interchange into an area is negative.



F.	OPERATING DEFINITIONS (CONT.)



		b.	Scheduled Net Interchange

			The mutually prearranged intended net power flow on the Control Area's interconnections.



		c.	Reactive Interchange

			The reactive power flow on a Control Area’s interconnection with other Control Areas.  Reactive power flow out of a Control Area is positive (+) and reactive power flow into a Control Area is negative (-).



	26.     Independent System Operator (ISO)



		The designated coordinating authority to request and receive information required to continually monitor the operating conditions of ERCOT and to request that Entities make changes which will assure the total ERCOT System’s security and reliability and facilitate the efficient use of ERCOT Transmission Facilities by all Entities.  The ISO is also a forum for coordinated System planning in ERCOT.



          27.     Interconnection Agreement



	    An agreement that sets forth requirements for physical connection between an eligible transmission customer and transmission providers.  Transmission customers must have such an agreement with all transmission providers to whom they are physically interconnected.



	28.	Interruptible Load



		Demand that can be interrupted by the supplying system in accordance with contractual provisions.



	29.      Lambda



		The incremental cost of generation, commonly expressed in $/MWH or Mils/KWH.



	30.	Load



		The amount of electric power delivered or required at any specified point or points on a system.



          31.     Load Entity



	    A wholesale or retail utility or its designated agent responsible for providing planned resources to serve load and having an obligation to operate its interconnected facilities in a reliable manner to meet the needs of such customers.



	32.	Load Host



		The Control Area in which a Load Entity is located.



F.	OPERATING DEFINITIONS (CONT.)	



	33.	Loss Charges



		Compensation required by Transmission Providers for losses on their transmission systems.



 34.     Native Load



	       The load of wholesale and retail customers on whose behalf the transmission provider, by statute, franchise, regulatory requirement or contract, has an obligation to construct and operate its system to meet in a reliable manner the electric needs of such customers.



           35.     Open Access Same Time Information System (OASIS) 



	The OASIS will, at a minimum, provide all information required under any FERC regulations governing electronic transmission information networks which apply to utilities under FERC jurisdiction.  Information that a utility is required to make available to market participants in accordance with 23.67 (o) section shall be posted on the information network.  The information on the network shall include, but not be limited to: 



	     a.     total and available transfer capability for transmission of energy between ERCOT Control Areas and to, from, and over the DC interconnections with the Southwest Power Pool;

	        b.      ERCOT transmission prices;

	        c.       ancillary service prices, including any pricing discounts for such services;

	       	        d.       requests and offers for transmission service and ancillary transmission services on the   primary  and secondary transmission markets;

	        e.       transmission scheduling data;

	        f.       transmission service curtailment and interruption data; and 

                     g.       information necessary to verify redispatch cost calculations.



	 36.	Outage



		a.	Forced Outage

			A component failure or other condition that requires that the equipment be removed from service immediately or up to and including the very next weekend.



		b.	Maintenance Outage

			Removing the equipment from service to perform work on specific components that could have been postponed past the very next weekend.  This is work done to prevent a potential forced outage and that could not be postponed until the next planned outage.



		c.	Planned Outage

			Removing the equipment from service for inspection and/or general overhaul of one or more major equipment groups.  This work is usually scheduled well in advance (for example, boiler overhaul, turbine overhaul, line or substation equipment maintenance).
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           37.     Planned Resource 



	     Generation resources owned, controlled, or purchased by the transmission customer, and designated as planned resources for the purpose of serving load.



           38.     Planned Service



		The use by a transmission customer of the transmission provider’s transmission system for the delivery of power from planned resources to the customer’s loads.



           39.     Power Marketer 



                     A person that: 

	        a. 	   becomes an owner of electric energy in this state for the purpose of buying and selling the electric energy at wholesale;

	        b.     does not own generation, transmission, or distribution facilities in this state;

	        c.     does not have a certificated service area; and

                d.   has been granted authority by the Federal Energy Regulatory Commission to sell electric energy at market-based rates or has registered as a power marketer.



	40.	Ramp Window



		An energy schedule ramp, symmetrical across the top of a clock hour, that is no longer than 30 minutes in duration.



	 41.	Reactive Power



		The product of voltage and the out-of-phase component of alternating current.  Reactive Power, usually measured in MVAR, is produced by capacitors, overexcited generators and other capacitive devices and absorbed by reactors, underexcited generators and other inductive devices.



	 42.	Reactive Reserve



		That reactive capability required to meet sudden loss of generation, load or transmission capacity and maintain voltage within desired limits.



           43.    Redispatch



	The alteration of generation dispatch or transmission system configuration to provide additional transfer capability or to restore system reliability.



44.	Remedial Action Plan (RAP)



Predetermined operator actions to maintain reliability in a defined adverse operating condition.



	 45.	Remote Generation
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		Generation in one Control Area that is transferred to another Control Area.



		a.	Static Scheduled Generation (SSG)

			A specific source of generation for which the Generation Host schedules energy, and capacity if specified by agreement, to the receiving Control Area.  SSG is not telemetered to the receiving Control Area.



		b.	Dynamically Scheduled Generation (DSG)

			Capacity and energy from a specific source telemetered to both the Generation Host and receiving Control Area and included in the ACE equation as a schedule, such that the signal is interpreted by the receiving Control Area as a schedule in and is interpreted by the Generation Host as a schedule out.



		c.	Remote Control Area Generator (RCAG)

			Capacity and energy from a specific source telemetered using tie-line telemetry to both the original Generation Host and the receiving Control Area.  The telemetry is incorporated into the ACE equation of both Control Areas as a new point of interconnection.  The RCAG is effectively transferred completely from the original Generation Host to the receiving Control Area and the receiving Control Area becomes the Generation Host for control purposes.

			

	 46.	Remote Load



		Load in one Control Area which is transferred to another Control Area.



		a.	Static Scheduled Load (SSL)

			A specific load for which the Generation Host schedules interchange to the Load Host.  SSL is not telemetered to the Generation Host.



		b.	Dynamically Scheduled Load (DSL)

			A specific load telemetered to both the Load Host and Generation Host and included in the ACE equation as a schedule such that the signal is interpreted by the Load Host as a schedule in and is interpreted by the Generation Host as a schedule out.



		c.	Remote Control Area Load (RCAL)

			A specific load telemetered using tie-line telemetry to both the original Load Host and the Generation Host.  The telemetry is incorporated into the ACE equation of both Control Areas as a new point of interconnection.  The RCAL is effectively transferred completely from the original Load Host to the Generation Host and the Generation Host becomes the Load Host for control purposes.



	47.	Reserve



		a.	Installed Reserve

			The amount by which a system’s annual peak capability consisting of all generating capability unconditionally committed to serve its annual peak load by virtue of either 
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			ownership or contractual arrangement exceeds its firm load obligations.  The same generating capability can not be included in the Installed Reserve of more than one system (Installed Reserve is sometimes expressed as a percentage of the annual peak load).



		b.	Spinning Reserve

			Net generation capability on line that is not loaded but could be loaded or capability of a D.C. tie that can be utilized within 10 minutes.



		c.	Supplemental Reserve

			Supplemental Reserve consists of load that can make Net Dependable Capability available through the process of interrupting the load within 10 minutes and off-line units that have demonstrated the ability and are available to produce a predetermined amount of power within 10 minutes. 

 

		d. 	Operating Reserve

			That capability above system demand required to provide for regulation, load forecasting error, and equipment forced outages. 



			(1)	Responsive Reserve



				Responsive reserve consists of the daily operating reserves that are intended to help restore the frequency of the interconnected transmission system within the first few minutes of an event that causes a significant deviation from the standard frequency.  Responsive reserves may be provided by unloaded generation facilities that are on line, interruptible loads controlled by high set under-frequency relays, or from DC tie response that stops frequency decay.



				Responsive Reserve is the sum of Responsive Spinning Reserve, Interruptible Responsive Reserve, and Hydro Responsive Reserve.



				(a)	Responsive Spinning Reserve

					That portion of spinning reserve resulting from normal generator governor action or from D.C. tie response that stops frequency decay.



				(b)	Interruptible Responsive Reserve

					Interruptible Load controlled by high-set under-frequency relaying.



				(c)	Hydro Responsive Reserve

					Capability of a Hydro Unit operating in synchronous condenser fast response mode that has been demonstrated to be available within 10 seconds following a system frequency decay.



			(2)	Ready Reserve

				Spinning Reserve in excess of that required to satisfy Responsive Reserve Obligations or to back up Type A energy purchases.
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			(3)	Regulating Reserve

				Responsive Spinning Reserve and/or Ready Reserve on Automatic Generation Control (AGC).  Regulating Reserve must be available to AGC with sufficient rate to effectively follow load and regulate frequency. 



 Reserve Sharing Group



In ERCOT, a Reserve Sharing Group (RSG) is a collection of Load Entities who agree either formally or informally to assist all other members of the group in the event of a system disturbance.  All Load Entities in ERCOT are obligated to operate as a RSG.  Members of the RSG are not required to carry sufficient reserves to recover from their most severe credible contingency without assistance from other members of the RSG.



 49.	Season



Winter Months are December, January, and February; Spring Months are March, April, and May; Summer Months are June, July, and August, Fall Months are September, October, and November.



 50.	   Sign/Direction Terminology Conventions for Reactive Power



		a.	Generator



(1)	  Lagging power factor operating condition is when VAR flow is out of the generating unit (overexcited generator) and into the transmission system and is considered to be positive (+) flow, i.e., in the same direction as MW power flow.  The generator is producing MVARs



(2)	  Leading power factor operating condition is when VAR flow is into the generating unit (underexcited generator) and out of the transmission system and is considered to be negative (-) flow, i.e., in the opposite direction as MW power flow.  The generator is absorbing MVARs.



b.	     Transmission Line Terminal



(1)	VAR flow out of the bus and into the line is considered to be positive (+) flow.



(2)	VAR flow into the bus and out of the line is considered to be negative (-) flow.



c.	     Capacitor



Produces reactive power (VAR source) for voltage control and causes the system power factor to move towards a leading condition.
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d.	     Reactor



Absorbs reactive power (VAR sink) for voltage control and causes the system power factor to move towards a lagging condition.



Special Protection Scheme (SPS)



A protective relay system specially designed to detect abnormal system conditions and take pre-planned corrective action (other than the isolation of faulted elements) to provide acceptable system performance.



          52.	Supplemental Regulation Service



		The process whereby generation is contracted to provide corrective response to all or a portion of the ACE of a Control Area (buyer) in which the Generating Entity providing the regulation service receives a signal representing all or a portion of the other Control Area's ACE.

          

	53.	System



		An interconnected combination of generation, transmission, and distribution components comprising an electric utility, an electric utility and independent power producer(s) (IPP), or group of utilities and IPP(s).  



	54.	System Operator



		An individual at a power system control center whose responsibility it is to monitor and control that power system in real time.  



	55.	Telemetry



		Equipment for measuring a quantity (e.g., amps, volts, MW, MVAR, MVA) and transmitting the result to a remote location for indication or recording.





	56.	Time Error



		An accumulated time difference between ERCOT system time and the time standard.  Time error is caused by a deviation in ERCOT frequency from 60.0 Hz.	



          57.      Transmission Facilities



         The Following facilities are deemed to be transmission facilities:



	       a.     Power lines, substation, and associated facilities, operated at 60 kilovolts or above, including radial lines operated at or above 60 kilovolts.
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	         b.      Substation facilities on the high side of the transformer, in a substation where power is transformed from a voltage higher then 60 KV to a voltage lower then 60 KV or is transformed from a voltage lower than 60 KV to a voltage higher than 60 KV.



	          c.     The DC interconnections with the Southwest Power Pool.



          58.      Transmission Losses



	        Energy loss resulting from the transmission of power over the interconnected transmission network.  Generators providing power to the network must generate sufficient energy to offset such losses on an instantaneous basis.



          59.      Transmission Service



	      The use of a transmission system for the delivery of power from resources to loads.  The service allows a utility, qualifying facility, power marketer, or exempt wholesale generator to use the 	transmission and distribution facilities of other entities to efficiently and economically utilize generation resources to reliably serve its loads and deliver power to another utility, qualifying facility, power marketer, or an exempt wholesale generator.  The obligation to provide transmission service includes the obligation to provide VAR support.



           60.     Transmission System



	        The transmission facilities at or above 60 KV owned, controlled , operated or supported by a transmission  provider or transmission  customer that are used to provide transmission  service.



           61.     Unplanned Resource



	Generation resources owned, controlled, or purchased by the transmission customer, and that have not been designated as planned resources.



           62.     Unplanned Service



	        Use by a transmission customer of the transmission provider’s transmission system for the delivery of power from resources that the customer has not designated as planned resources to the customer’s loads.



           63.     Utility



	        Owner or controller of facilities for serving the public.



           64.     VAR Support



	        Reactive support required by all transmission owners.





F.	OPERATING DEFINITIONS (CONT.)



	 65.	Wheeling



		Transmission service that utilities have agreed to provide to permit transfers of capability and energy by others.



�� �tc "OPERATING GUIDE NO. I - SYSTEM CONTROL" \f C \l 1�A.	AUTOMATIC CONTROL SYSTEMS



	1.	AUTOMATIC GENERATION CONTROL



		a.	Bias Settings

			The automatic generation control should have bias settings that are equal to the measured frequency response characteristic.  This bias setting should be changed with significant generating capability changes.  Each Control Area will check the area frequency response characteristic each time an external power unbalance causes a .175 Hz deviation.  Information thus obtained will be used to evaluate bias settings.



		b.	Scheduled Net Interchange Changes

			A change of scheduled net interchange between Control Areas will be mutually agreed upon by System Operators of the Control Areas involved.



			The scheduled change will be initiated and completed at the same time and at the same rate by the Control Areas involved.  



		c.	Dynamic Interchange Schedule Changes

			Changes in interchange schedules controlled automatically by special control hardware and/or software are made without System Operator intervention.  Such control systems must be designed so that the receiving and sending Control Areas control to the same but opposite sign schedule at any point in real time.  Dynamic schedule control signals sent to the involved Control Areas must be updated at the AGC rate of 2 to 4 seconds. Dynamic schedules may also be incorporated in AGC as a tie line interchange value provided the proper sign convention is maintained.



		d.	Maintenance

			Each AGC provider will properly maintain its automatic generation control equipment.  The ISO will initiate regulation surveys to evaluate the performance of automatic generation control equipment in ERCOT.  Performance Criteria Surveys will be conducted in conjunction with NERC, as outlined in the NERC Operating Manual.

		

			The necessity of such performance checks is indicated by persistent high or low frequency and by excessive unscheduled interchange.  The regulation energy survey utilizes the Daily Average Megawatt Error tabulation form and equations, as explained in Appendix I.A.2.

�A.	AUTOMATIC CONTROL SYSTEMS (CONT.)



		e.	Control Area Loss of AGC

			If a Control Area loses its AGC for an extended period for any reason, it should notify the ISO.  The ISO should be advised of the estimated duration of the loss and whether generation can be manually controlled to hold frequency during that time.  The ISO will assess whether additional action should be taken to maintain ERCOT system frequency.



			If action is necessary, the ISO will arrange for another Control Area to go on Constant Frequency Control (CFC) for the duration of the AGC loss.  If the Control Area on CFC develops a problem with regulating room, the ISO will arrange for emergency assistance from another Control Area to the Control Area on CFC, to restore regulating capability to the Control Area on CFC.



		f.	Changes in Control Mode

			If a Control Area changes its control mode it should notify the ISO.



		g.	Load and Frequency Regulation

			Each Load Entity shall provide sufficient Load Regulation Service (including Regulating Reserve) in excess of its Responsive Reserve Obligation to allow satisfactory control performance by its Control Area in the regulation of supply to that Entity’s load.



	2.	AUTOMATIC VOLTAGE REGULATORS AND POWER SYSTEM STABILIZERS



		Generator automatic voltage regulators and power system stabilizers will be kept in service whenever possible.  Generation Entities shall notify the Generation Host Control Area who in turn will notify the ISO, when a voltage regulator or stabilizer is taken out of service or returned to service.  The Control Area Operator will continuously monitor and control the status of all Entity regulators within the host Control Area.



		Performance tests shall be conducted on Automatic Voltage Regulators every five years.  The test reports should include the minimum and maximum excitation limiters (volts/hertz), gain and time constants, type of voltage regulator control function, date tested, and voltage regulator control setting.



		Excitation systems, including power system stabilizers, shall also be tested every five years.  



	3.	TURBINE SPEED GOVERNORS



		Governor performance tests should be conducted annually and results used in analysis as described in Guide I.A.4.  A sample of such tests may be found in Appendix I.A.1.  Every effort should be made to maintain mechanical-hydraulic governors and electro-hydraulic governors to achieve a 5% droop characteristic.



		There are other elements that can contribute to poor governor response.  These include:

			a.	governor dead band

			b.	valve position limits

			c.	blocked governor operation

control mode
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			e.	adjustable rates or limits

f.	boiler/turbine coordinated control action



		Every attempt should be made to minimize the effects of these elements on the governor operation.  Each company should monitor its units to verify that these elements do not contribute to a governor response of greater than 5%.



	4.	PERFORMANCE/DISTURBANCE/COMPLIANCE ANALYSIS



		Performance/Disturbance/Compliance analysis shall be performed by the ISO for the purpose of ensuring conformance to published control criteria of ERCOT, NERC and other appropriate engineering and operating criteria.



		A regular report shall be made by the ISO on selected system disturbances, documenting the response of individual Generation Entities together with an ERCOT summary.  In addition, individual members of the ERCOT Performance/Disturbance/Compliance (PDC) Task Force are encouraged to work within their respective companies to enhance the performance of their individual generating units and control systems through application of the results of the Task Force studies.



		The PDC Task Force will prepare and present an analysis of all DCS events to the Reliability and Security Subcommittee (RSS).  As necessary, a Contingency Reserve Adjustment (CRA) will be calculated by the PDC Task Force and submitted to the RSS for review and approval.

�B.	TIME ERROR AND TIME SYNCHRONIZATION



1.	TIME ERROR



Sustained frequency deviations from 60 Hz result in time error.  Time error will be monitored and controlled in ERCOT as follows:



a.	Time Error Monitoring



The ISO will monitor accumulated time error and initiate time corrections.  The instantaneous time error is available to all ERCOT Control Areas in the Security Information System (SIS).  When time error is equal to or greater than ±3 seconds, the ISO may initiate a time correction.  The correction will be ended when the error is less than ±.5 seconds.  The time correction may be postponed if it is determined that load patterns in the immediate future will result in the desired time correction; however, at no time should the accumulated time error be allowed to exceed five (5) seconds.



b.	Time Error Correction



When a time correction is necessary, the ISO will inform all ERCOT Control Areas.  Information to be passed along will include the correction frequency (59.98 Hz for fast and 60.02 Hz for slow) and the start time.  Each Control Area will schedule the correction frequency at the arranged time.  If an area's controller cannot schedule a correction frequency, the scheduled interchange can be changed by 20% of the frequency bias (in for slow, out for fast) to give the same result.  All Control Areas must conform with the correction frequency to prevent excessive inadvertent interchange.  A time correction may be terminated after five hours, after any hour without a one-half second error reduction, or at the request of areas totaling at least 30% of the ERCOT frequency bias.  The ISO will provide adequate notice of ending the time correction.  All Control Areas will end time correction operations at the same time.



2.	TIME SYNCHRONIZATION



In order to promote accurate data reporting during EECP and other system events, and to ensure transaction schedules are simultaneous, all Control Areas will maintain their Energy Management System (EMS) time within +/-3 seconds of the National Bureau of Standards (NBS) time signal.  The NBS time signal shall set the time standard for ERCOT.  All Entities will have written procedures to compare and reset their clocks and voice and data recording systems’ times with the Control Area’s EMS on a weekly basis.

�C.	GENERATING UNIT OPERATING CAPABILITY VERIFICATION



	1.	UNIT REAL POWER CAPABILITY VERIFICATION



		a.	PURPOSE



		The normal operation of a generating unit may not require the unit to be operated at maximum generation.  For this reason, normal operation does not always verify or prove a unit's net dependable capability.  Yet, the net dependable capability of a unit is very important to normal operations, since unit commitment and spinning reserve are based on this number.  Daily planning, minute-by-minute operation, and the Emergency Electric Curtailment Plan (Guide III.D.) all depend on the accuracy of the unit's net dependable capability.  The purpose of this guide is to outline a verification procedure to insure that the net capability of each unit is accurate for daily planning and operating purposes.



		b.	UNIT VERIFICATION PROCEDURE



Each Generating Unit that is expected to operate more than 168 hours in a Season as a provider of energy and/or ancillary services must have its net dependable capability verified during that Season.  Prior to the beginning of the Season, Generation Entities are required to submit unit information to the ISO via the Generation Host Control Area.  



Information to be submitted shall include:



Unit Name:

Current Net Dependable Capability:

Last Test Date:

Unit On-line Hours or MWhs Produced Since Last Test:

Unit to be tested this Season: (Yes / No)

Comments: (include scheduled test week here)



Additionally, unit verification information shall identify the generating units to be tested during the season, and the specific week of the test if known.  This schedule may be modified (including re-tests) during the Season. Generation Entities not identifying a specific week must test units within the first 168 hours of run time during the Season or operate with a net dependable capability equal to the highest integrated hourly MW output demonstrated during the first 168 hours of run time.  Units do not have to be brought on-line or shut down solely for the purpose of the Seasonal verification.  However any unit which is designated by a Load Entity as a planned resource or used to provide ancillary services shall have its net dependable capability verified at least annually.  



The ISO is authorized to call an unannounced, unscheduled unit test after presenting to the Generation Entity supporting information of an indication that a unit may not be able to meet the stated net dependable capability.
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		A recommended test record includes the following information:

				Start Time:

				Start MW:

				MW 10 Minutes After Start Time:

				Time to Reach Maximum Generation:

				MW at Maximum Generation:

				MWH Net during the first full clock hour

				after Maximum Generation is Reached:

				Limiting Factors:



		c.	RESULTS



The MWH achieved during the clock hour verification will be used for daily planning and operating purposes until the next test.  The new net dependable capability should be immediately entered into the Control Area’s operation plan on the Security Information System.  This verification should be immediately reported to the ISO (via the Generation Host Control Area) on a form designated by the ISO.  (see Appendix I.C.1.)



	2.	UNIT REACTIVE LIMITS VERIFICATION



Each Control Area through coordination with Generation Entities, Load Entities and Transmission Providers shall provide for an adequate level of reactive reserve capability on units in operation to readily respond to contingency events so as to maintain acceptable voltage levels. At least annually a unit’s actual reactive limits for operations shall be verified. The unit should not be required to be placed on line solely for this purpose.



To implement this procedure, the Generation Host Control Area System Operator will request a demonstration of maximum reactive operating limits on a specific unit from the Generation Entity, who will request a demonstration of maximum reactive operating limits from the unit and report results to the Generation Host Control Area System Operator.



Maximum lagging power factor reactive operating limit should be demonstrated during peak load season, at the net dependable MW capability, in so far as system voltage conditions and other factors will allow.  The generating unit should be required to maintain this level of reactive for at least 15 minutes.  (If convenient this test could be conducted in conjunction with a demonstration of net dependable MW capability.)



Maximum leading power factor reactive operating limit should be demonstrated during light load conditions, with the unit operating at its minimum load, in so far as system voltage conditions and other factors will allow.  The unit should be required to maintain this level of reactive for at least 15 minutes.



Generator cooling systems should be at their normal operating level during the test.  The unit voltage regulator should also be on automatic control for the test.
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Units should have their leading and lagging power factor reactive operating limits verified per above procedure at least annually.  Unit should also be tested as soon as feasible after a major change in reactive capability.  The control area operating center should maintain records of test results and report pertinent information to the ISO on a form designated by the ISO (see Appendix I.C.2.) per ERCOT operating guide requirements.



The reporting of test results should include:

1.	Date and time of test.

2.	Unit net load at time of test.

3.	Maximum reactive operating limit observed.

	a.	Lagging power factor.

	b.	Leading power factor.

4.	Hydrogen pressure during test.

5.	Bus voltage at the time of the test.

	(Identify if maximum or minimum operating limit.)

6.	Any abnormal conditions at time of test.

7.	Factors that limited reactive capability during test.

8.	Location that VAR reading was taken.

	(Generator output terminal preferred.)



NOTE:	       Manner of conducting test should not involve any risk of tripping unit off line but if it is determined that there may be such risk then the ISO should be notified prior to start of test.



 HYDRO RESPONSIVE RESERVE VERIFICATION



The capability of Hydro Unit(s) operating in the synchronous condenser fast response mode to provide Hydro Responsive Reserve shall be verified seasonally, except when the unit’s capability has been demonstrated in response to an actual event.  The procedure for testing shall be as follows:



1. 	Start unit as a generator and load the unit to the desired MW condenser pre-load level.

Put unit in condenser mode (unit unloads and continues spinning).

Manually trip the under-frequency relay.

Record generator output at one-second intervals beginning with the time of relay trip.

Verify the unit is generating within four (4) seconds of the relay operation.

Verify the unit’s response ten (10) seconds from the relay operation.

Report verification test results to the ISO on a form designated by the ISO (see Appendix I.C.3.).



The ISO is authorized to call an unannounced, unscheduled unit test after presenting to the Generation Entity supporting information of an indication that a unit may not be able to meet the stated net dependable capability.
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4.	QUICK START SUPPLEMENTAL RESERVE VERIFICATION



The capability of Quick Start (10 minutes) Off-Line Units providing Supplemental Reserve shall be verified seasonally, except when the unit’s capability has been demonstrated in response to an actual event.  The procedure for testing shall be as follows:



Unit must be off-line and not in the start-up phase in any way.

The unit should be tested in the same mode that it would be called for service.

The net dependable capability for Supplemental Reserve will be determined by the total megawatts recorded ten (10) minutes after the Generation Host Control Area System Operator notifies the Generation Entity to start the unit.

Report test results to the ISO on a form designated by the ISO (see Appendix I.C.4.).  Supplemental Reserve Capability from the test will be used until the next test or event.



The ISO is authorized to call an unannounced, unscheduled unit test after presenting to the Generation Entity supporting information of an indication that a unit may not be able to meet the stated net dependable capability.



�D. 	INTERRUPTIBLE LOAD USED AS CAPABILITY VERIFICATION PROCEDURE 



	

Interruptible loads used either as Responsive Reserve Service, Supplemental Reserve, or for Automatic Backup shall be verified by the Control Area system operator as directed by the ISO in order to minimize the impact on system reliability.  Verification will be made at least annually, except when the load interruptibility has been verified through response in an actual event.  If the load is under the direct control of a Control Area Operator via a SCADA system, annual verification shall consist of a test of the relay function with no actual interruption of load.



Specific loads to be used for the first time as capability in reserve calculations must be correctly verified (tripped) prior to their application.  Notice of an Entity’s intent to use a specific load as Responsive Reserve Service, Supplemental Reserve, or for Automatic Backup will be provided to the ISO.  At a time selected by the ISO, the ISO operator will notify the Control Area Operator of the need to verify that interruptible loads used as Responsive Reserve Service can be removed within 20 cycles or that interruptible loads used as Supplemental Reserve or for Automatic Backup can be taken off line within a 10 minute period.  The Control Area Operator will immediately initiate the interruption up to the amount being used for Reserve Service and record the following information for each load interrupted:



Type of Reserve Service use:

The name of Specific Load Interrupted:

Start Time:

Start MW:

MW After 10 Minute Notice:

Time to Reach Maximum Interruption:

Limiting Factors:

�E.	INTERCHANGE CLASSIFICATIONS



	All interchange energy scheduled in ERCOT must be classified by a type of energy shown below and in the Energy Definitions Matrix.  The classification for each type of interchange (except Inadvertent and Emergency Assistance) is comprised of a designation of the transmission service type being used (either Planned or Unplanned) and a designation of the transaction type (A, B, C, D, or G).  



	For example, a transaction from a Planned Resource to a customer’s load which is interrupted in whole or in part if the resource becomes limited in some way would be designated as a Planned D transaction, utilizing Planned Service which is interrupted or reduced if the Planned Resource becomes limited.  This transaction may be abbreviated as PD for convenience. 



	All generation sources and loads that are connected to the ERCOT transmission system (the interconnected transmission facilities of all ERCOT members) must be metered into a Control Area. Arrangements for Ancillary Services as necessary and appropriate to the transaction must be made per ERCOT Operating Guide requirements.  Power and energy transacted as a result of the provision of an Ancillary Service must be classified as one of the following types of interchange (excluding inadvertent).



	A schedule shall have equivalent and consistent conditions for interruption from the Generation Entity to the Load Entity.



1.	TRANSMISSION SERVICE TYPES



		a.	PLANNED (P)



		Interchange scheduled using Planned Service.  



		b.	UNPLANNED (U)



		Interchange scheduled using Unplanned Service.



	2.	TRANSACTION TYPES



Type A – A transaction where power and energy is to be delivered between a Buyer and a Seller that does not create a physical or financial obligation on either party to actually deliver or continue delivering once the transaction starts and has the following terms and conditions: 



(1)	Can be interrupted by the Buyer or Seller for any reason.



(2)	The Load Entity receiving the transaction shall carry or contract for spinning reserve service in the amount of the transaction.



(3)	Shall not be placed in the Daily Operations Plans submitted to the ISO.
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b.	Type B – A transaction where power and energy is to be delivered from a utility’s generation resource to its Native Load or between any other Buyers and Sellers that creates both a physical and a financial obligation on each party to actually deliver and receive or continue delivering and receiving and has the following terms and conditions:  



(1)	Cannot be interrupted by the transacting parties.



Shall be placed in the Daily Operations Plans submitted to the Control Area and the ISO.  



c.	Type C – A Financially Firm Transaction where power and energy is to be delivered between a Buyer and Seller that creates a financial obligation on each party to actually deliver and receive value and has the following terms and conditions:



(1)		Can be physically interrupted only by the Entity generating the power and energy, provided the Seller maintains a financial obligation to replace the physical delivery. 



Shall be placed in the Daily Operations Plans submitted to the Control Area and the ISO.�

   Cannot be interrupted for economic reasons.



Type D – A transaction where power and energy is to be delivered between a Buyer and Seller, obligating the Seller to deliver and the Buyer to receive, or the Seller to continue delivering and the Buyer receiving provided any specified generating unit contingencies do not occur and has the following terms and conditions:



(1)	Can be physically interrupted by the Providing Entity if any specified generating unit or units experience any specified contingencies which have been designated prior to the transaction.



Shall be placed in the Daily Operations Plans including the resource designation and submitted to the Control Area and the ISO.



Cannot be interrupted for economic reasons.



e.	Type G – A transaction where power and energy is to be delivered between a Buyer and Seller, obligating the Buyer to receive and continue receiving.  The Seller may interrupt the transaction without obligation with notice to Buyer under the following terms and conditions:



Can be physically interrupted only by a deficit Load Entity designated prior to the transaction.



Shall be placed in the Daily Operations Plans and submitted to the Control Area and the ISO.
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Cannot be interrupted for economic reasons.



	3.		SCHEDULING



At a minimum, the following practices will be used for Interchange Energy Transactions to ensure reliable operations of the ERCOT Interconnected System:



a.	The delivering and receiving Control Areas will confirm all parameters of each transaction prior to its initiation, change, or termination.  Parameters to be confirmed include at least the following:



Amount

Start Date and Time

Stop Date and Time

Ramp Rates

Energy Type



	The receiving Control Area (Load Host) is responsible for initiating confirmation with the delivering Control Area (Generation Host).  Final confirmation shall be made no less than 5 minutes prior to implementation of the initial schedule and no less than 5 minutes prior to implementation of any revisions to the initial schedule, unless the changes are necessitated by contingency events.  Confirmation means agreement shall be made before either the delivering or receiving Control Area makes any generation changes to implement the interchange schedule.



The delivering Control Area will confirm the parameters of each energy transaction with the Generation Entity.



The receiving Control Area will confirm the parameters of each energy transaction with the Load Entity.



Any change in confirmed energy transactions will be coordinated between the delivering and receiving Control Areas and the ISO.  For changes initiated for economic reasons, normal notification lead times will be observed and the changes coordinated through the ISO and the OASIS.



For changes necessitated by contingency events, the Control Areas will take appropriate corrective action immediately and notify the ISO as soon as possible.



e.	The ISO will contact the energy transaction requesting entity when consideration of Redispatch is necessary.  The requesting entity is responsible for deciding whether Redispatch is to be pursued.



f.	For transactions into or out of ERCOT across the HVDC Ties, the ERCOT Control Area will confirm the parameters with the non-ERCOT Control Area and with the HVDC Tie operator.  Responsibility for transaction scheduling is between the delivering and receiving Control Areas.



E.	INTERCHANGE CLASSIFICATIONS (CONT.)



g.	NERC Transaction Tags shall be obtained by the ISO for each transaction into or out of ERCOT across the HVDC Ties.  There shall be a one-for-one correlation between the transactions on the other side of the HVDC Ties and on the ERCOT side (no aggregation of schedules).  The ISO will provide a copy of the NERC Tag(s) to the ERCOT receiving/delivering Control Area.



h.	If the delivering or receiving ERCOT Control Area for a HVDC Tie schedule is notified of any curtailments or modifications to that schedule, it must first verify the schedule change with the delivering/receiving Control Area on the other side of the HVDC Tie(s). It must then notify the HVDC Tie operator and then the ISO to be sure that they are informed of the schedule change.  Likewise, if the HVDC Tie operator or the ERCOT ISO is notified of any HVDC Tie schedule changes by anyone other than the delivering/receiving ERCOT Control Area, they will immediately contact the ERCOT Control Area to verify and coordinate the change.



i.	The ISO will contact the energy transaction requesting entity and the delivering and receiving ERCOT Control Areas and, when appropriate the HVDC Tie operator when issuing transaction curtailment notifications.  The ERCOT receiving/delivering Control Area will notify the non-ERCOT Control Area(s) and confirm the needed schedule change(s) with both that Control Area and the HVDC Tie operator.



	4.	INADVERTENT ENERGY



		The hourly difference between a Control Area’s actual net interchange and a Control Area’s scheduled net interchange is classified as inadvertent energy.  Unscheduled energy that flows as emergency help, caused by bias, during a frequency disturbance is an example of inadvertent energy.



		All inadvertent energy is placed in an Inadvertent Payback Account to be paid back in kind using a transaction designator type I.  Inadvertent accounts are not maintained between specific Control Areas, however they must balance to zero within ERCOT.  Inadvertent energy is classified as on-peak or off-peak.  The clock hours from hour ending 0800 through hour ending 2200 Monday through Saturday shall be considered on-peak while all other hours are off-peak.



		a.	When the Inadvertent Energy Account of a Control Area exceeds 1000 MWh, the Control Area involved will notify the affected Generation Entities that a request is being made to the ISO to schedule payback to reduce the amount.  Control Areas are encouraged to keep the Inadvertent Energy Accounts as low as practical.  The payback schedule is between specific Control Areas and intended to mutually reduce the accounts of both areas.  All affected entities will be informed of the amount and duration of the approved payback schedule.  



		b.	Inadvertent energy accumulations shall not be corrected by offsetting a Control Area's AGC system in such a manner as to automatically reduce the inadvertent energy accumulation.



		c.	Adjustments for meter errors shall be made in accordance with the following procedures:
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			(1)	Adjustments shall be made at least once each month to correct for differences between hourly MWh meter totals and the totals derived from register readings at tie line meters.



			(2)	Adjacent Control Areas shall agree upon the differences determined above and assign this correction to the proper on-peak and off-peak period at the same times and in equal quantities in the opposite directions.



			(3)	Any adjustments necessary due to known metering errors or other special circumstances shall be made in the same manner.



		d.	Loss charges will not be incurred.



	5.	EMERGENCY ASSISTANCE (TYPE E)



		Emergency Assistance type capacity or energy can be ordered only by the ISO, under provisions of Operating Guide III, when a Load Entity does not have committed capacity sufficient to provide both it’s load and it’s Responsive Reserve Obligation.  The Load Entity receiving Emergency Assistance will be responsible for compensation due the supplying Entity. 



		The compensation to providers of such assistance will be according to applicable tariffs or contracts or by mutual agreement between the delivering and receiving Entities.  In the absence of any agreements between the delivering and receiving party, compensation will be provided using procedures administered by the ISO which allocate cost responsibility to the appropriate Load Entity(ies).



		a.	Ordered only by the ISO for Emergency Assistance



		b.	Shall be placed in the Daily Operations Plans submitted by the Control Area(s) when 	ordered by the ISO



		c.	Any Generation Entity who has notified the ISO of available capacity either verbally or 	through OASIS postings, Daily Operating Plans, or other means through its host control 	Area can be ordered to deliver



		d.	Any Load Entity and its host Control Area can be ordered to receive



		e.	Cannot be declined for economic reasons



	f.	ISO will order a reduction in schedule or termination when acceptable remedies are in place or conditions have otherwise mitigated the need



            g.	Emergency Assistance Energy and Capacity may be delivered under Terms and Conditions of Tariffs for Ancillary Service-Emergency Backup Service when so specified by the delivering Entity	   
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	6.	DISTURBANCE CONTROL ASSISTANCE (TYPE F)



		Disturbance Control Assistance (DCA) can be ordered only by the ISO, under provisions of Operating Guide III.  The Load Entities receiving DCA to replace generation lost due to the disturbance will be responsible for compensation due the supplying Entities.



		The compensation to providers of such assistance will be according to applicable tariffs or contracts or by mutual agreement between the delivering and receiving Entities.  In the absence of any agreements between the delivering and receiving party, compensation will be provided using procedures administered by the ISO which allocate cost responsibility to the appropriate Load Entities.



Reserves normally held for Load Entity obligation(s) may be used to provide the assistance



		b.	Generating and Load Entities may not decline to participate for economic reasons



		c.	The ISO will order a reduction in the schedule or termination of DCA when acceptable remedies are in place or conditions arise that otherwise mitigate the need



		d.	The ISO will not allow DCA to continue for more than 30 minutes at which time, if additional remedies are needed, the ISO will order Emergency Assistance	



	7.	REDISPATCH



		Redispatch schedules (Type R) can only be ordered by the ISO.  Type R shall be used to designate schedules ordered by the ISO to allow planned or unplanned use of the transmission system to occur.  Approval to terminate a Type R schedule must be received from the ISO before terminating the schedule.

	

	8.	NAMING CONVENTION



		To facilitate reliable communication between the ISO, Control Areas, Generation Entities and Load Entities, all Transactions requiring Scheduling Services will be named according to the pneumonic naming convention maintained by the ISO.



		



		

			       

		

�F.	APPLICATION OF UNDER-FREQUENCY RELAYING



	1.	AUTOMATIC FIRM LOAD SHEDDING



		To protect ERCOT against complete collapse during periods of extreme overload, a minimum of 25% of system load (exclusive of load being served on high-set under-frequency relays) will be equipped at all times with provisions for automatic load shedding as follows:



Frequency�Load Relief��59.3 Hz�5% of system load��58.9 Hz�10% of system load��58.5 Hz�10% of system load��

		The compliance obligation is to achieve no less than 5% at 59.3 Hz with accrual of no less than 15% and 25% at 58.9 and 58.5 Hz, respectively.  Load to be disconnected will be widely dispersed in each Load Entity. Load shedding will be accomplished by using high-speed under-frequency relays with no more than 30 cycles fixed time delay.  If the frequency drops below 58.5 Hz, each system must determine additional steps it will take to continue operation.  



		If an operation of under-frequency relays occurs, every reasonable attempt will be made to restore this load to service by replacing it with non-critical load not on under-frequency relays.  This will allow under-frequency relayed load to be dropped again to protect the system should the frequency again decay rapidly.



		Whenever possible, load manually dropped in the Emergency Electric Curtailment Plan will not include load connected to under-frequency relays.



		Load which is shed to preserve system integrity either by automatic or manual means will be restored only upon the direct order of the Control Area System Operator as directed by the ISO.  Extreme caution will be used in restoring load so that the capability limits of generating units and transmission lines are not exceeded.  Operating Guide No. III.D. should be used as a guide for the amount of load that can be restored.



		The ISO will, prior to the peak each year, survey each Load Entity’s compliance with the automatic load shedding steps in this Guide, and report its findings to the Reliability and Security Subcommittee and Technical Advisory Committee of ERCOT.  The compliance obligation is to at all times meet the prescribed percent values as a minimum.  It is not permitted to use rounding off for meeting the minimum.  The RSS will direct a review of the automatic firm load shedding program whenever warranted by conditions in ERCOT.  At a minimum, this review will follow ES-directed dynamic simulations of automatic firm load shedding conducted at five-year intervals beginning in the summer of 2001.



	2.	GENERATORS



		If under-frequency relays are installed, it is recommended they be set to automatically remove individual generating units from the ERCOT system within the following limits:

�
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Frequency Range�Minimum Delay to Trip��above 59.4 Hz�no automatic tripping

(continuous operation)��above 58.4 Hz up to

and including 59.4 Hz�9 minutes��above 58.0 Hz up to

and including 58.4 Hz�30 seconds��above 57.5 Hz up to

and including 58.0 Hz�2 seconds��57.5 Hz or below�no time delay��

		No prearranged instruction that conflicts with the above limits will be given for the manual removal of an otherwise operable generating unit.  This operating guide is not intended to conflict with the plant operator's responsibility to protect generating units from potentially damaging operating conditions.  While this guide does not address the removal of generating units for frequency deviations above 60 Hz, it is realized that the generating unit operating restrictions below 60 Hz apply equally to operation of a generating unit above 60 Hz.



	3.	INTERCONNECTIONS



		Under-frequency relays may be installed on transmission interconnections with the consent of the systems involved provided the relays are set at 58.0 Hz or below, are not directional, and have at least 2.0 seconds time delay.



		Islanding schemes will be permitted to operate within an individual Control Area, provided that:



		a.	the island is not designed to separate from the Control Area system at a frequency above 58.5 Hz,



		b.	timer settings do not conflict with those used for automatic load shedding,



		c.	the islanding scheme does not conflict with the limitations described above for the installation of under-frequency relays on transmission interconnections,  



		d.	the planned islanding scheme will not result in a net generation deficiency for that part of the Control Area remaining connected to the ERCOT System, and



		e.	the islanding scheme shall be reported to the ISO, with identification of generating units involved in the islanding scheme.

��



G.	APPLICATION OF ANCILLARY SERVICES



Unless exempted by the Texas PUCT, each electric utility in ERCOT that owns 100 megawatts or more of generation facilities shall provide ancillary services that are related to the provision of transmission services on a nondiscriminatory and comparable basis.  Any generator may compete to provide ancillary services to transmission customers provided the services meet or exceed the guidelines set forth in the following.



Ancillary services are intended to supplement services normally purchased from host Control Areas when entities within and outside the Control Area interchange electric power and energy. All wholesale loads in ERCOT may purchase ancillary services from any service provider whose Service meets ISO certification and or verification requirements, except for static and dynamic scheduling, generation-schedule imbalance and load-schedule imbalance which must be purchased from the host Control Areas.



1.	Responsive Reserve



a.	Responsive Reserve Definition

Responsive reserve consists of the daily operating reserves that are intended to help restore the frequency of the interconnected transmission system within the first few minutes of an event that causes a significant deviation from the standard frequency.  Responsive reserves may be provided by unloaded generation facilities that are on line, interruptible loads controlled by high set under-frequency relays, or from DC tie response that stops frequency decay.



b.	Operating Applications

This includes those operating reserves that are intended to help the interconnection restore the frequency within the first few minutes following a frequency disturbance.  Responsive Reserve includes certain spinning reserves on units equipped with frequency sensitive governor controls, loads controlled by high set under frequency relays, hydroelectric generators operating in fast synchronous condenser mode, and DC tie response.  The operating parameters contained in the ERCOT Operating Guides must be met by any generator, DC tie, or load providing this service.



c.	Requirements

The Native Load of utilities and each Load Entity is required to maintain or purchase, either directly or through a designated agent, for its benefit responsive reserve in the amount determined by ERCOT Operating Guide II.A.  Providers of Responsive Reserve service should telemeter to their host Control Areas the appropriate signals that represent the reserve they are providing and the reserve that they have available. The Responsive Reserve provider(s) host Control Area(s) will receive and aggregate the providers’ signals, based on telemetry to verify that obligations within a Control Area are properly met.  If a provider of responsive reserve service is unable to provide that service, the Control Area Operator will notify the provider and the ISO who will determine appropriate action. 
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When the ISO orders delivery of Emergency Assistance from Responsive Reserve providers, such action shall not be considered to cause deficiencies of Responsive Reserve by the amount of Emergency Assistance ordered. 



d.	Backup Services

Loads may purchase responsive reserve service from any number of secondary suppliers provided the priority of use and source of secondary suppliers is known to all parties and provided the ISO verifies that the reserves have not been previously committed.



e.	Default Provider 

The Load Host Control Area will provide responsive reserve service to those loads who for any reason fail to obtain appropriate service from other qualified suppliers.  If the host Control Area is unable to provide service, other Control Areas within ERCOT will provide assistance and, if required, jointly enter the Emergency Electric Curtailment Plan (EECP) and reduce ERCOT-wide responsive reserve obligations to the limits allowed under the conditions of the EECP.



		f.	Buyer and Seller Obligations

The Buyer of responsive reserve service is required to notify the Load Host and the ISO of its intended provider(s) of responsive reserve service including the amounts carried by each provider.  Load Entities using their own Generation Entity to provide responsive reserve service are required to notify the ISO and Load Host.  Load Entities and sellers of responsive reserve service will provide continuous telemetry of each unit’s generation supplying Responsive Reserve including any additional individual generating unit information required by the ISO to their host Control Area(s).  Sellers of Responsive Reserve service using interruptible loads, hydro units or DC tie response will provide individual telemetry signals as required by the ISO.  The host Control Areas will aggregate the signals and send to the ISO.  Sellers of responsive reserve service are required to demonstrate the net dependable capability, Interruptible Responsive Reserve capability, or Hydro Responsive Reserve capability used to provide their service as required in ERCOT Operating Guides I and II and are subject to operations review of the ERCOT Performance/Disturbance/Compliance Task Force.  The Buyer of responsive reserve service should make arrangements with its host Control Area for services under default conditions.





2.	Spinning Reserve



a.	Spinning Reserve Definition

Spinning reserve consists of the net generation capability on line that is not loaded, but could be loaded, and capability of a DC tie that can be utilized in a specified time.
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		b.	Operating Applications

This includes those operating reserves not used in meeting Responsive Reserve Obligation or otherwise sold as responsive reserve service, which must be provided or obtained by the buyer to back up Type A purchases, or which are required during weather alerts. Spinning Reserve consists of the net generation capability on line that is not loaded, but could be loaded, and capability of a DC tie that can be utilized within 10 minutes.  Supplemental Reserve consists of load that can make Net Dependable Capability available through the process of interrupting the supply to certain load within 10 minutes and off-line generation capacity that can be made available within 10 minutes.  The operating parameters contained in the ERCOT Operating Guides must be met by any generator, DC tie or load providing this service.



c.	Requirements

Each Load Entity purchasing power from Generating Entities within its host Control Area or from another Control Area must purchase spinning reserve service consisting of Spinning and/or Supplemental Reserve in the amount of Type A power transacted.  Spinning Reserve must be used to satisfy Weather Alert requirements.



d.	Backup Services

Spinning reserve service may be provided by a primary provider with named secondaries and their established use priorities. The ISO must verify that the reserves have not been previously committed.



e.	Default Provider 

In the absence of prior arrangements, the host Control Area will cancel the transactions requiring spinning reserve service on failure of the primary provider and its subsequent secondary provider(s) if so designated.



		f.	Buyer and Seller Obligations

Buyers and sellers of spinning reserve service shall execute binding agreements specifying obligations including provisions to deliver power and energy and must clearly state all conditions.  The buyer may be requested by the ISO to provide contractual agreements to verify this claim.



Load Entities will provide the host Control Area with continuous telemetry of its load. Sellers of Spinning Reserve service will provide the provider host Control Area with continuous telemetry of each unit’s generation supplying Spinning Reserve service including any additional individual generating unit information required by the ISO. Sellers of Spinning Reserve service using interruptible loads, off-line units or DC tie response will provide individual telemetry signals as required by the ISO.  The host Control Area will aggregate these signals and send to the ISO.  Sellers of Spinning Reserve Service are required to demonstrate the 
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net dependable capability used to provide their service as required in ERCOT Operating Guides I and II.



3.	 Static Scheduling



a.	Static Scheduling Definition

Static scheduling is a service that establishes specific hourly schedules for the transmission of power, by coordinating the event among the affected Control Areas.



		b.	Operating Applications

This service reflects the typical transaction where the customer provides a schedule, from midnight to midnight, containing up to 24 hourly values that signify the desired power level to be transmitted from the Generation Host Control Area to a single Load Host Control Area.  Arrangements must provide for scheduling service between the Generation Entity supplying the power and the Generation Host and between the Load Entity receiving the power and the Load Host and from a DC Tie host, if applicable, for each energy transaction.  The service is different from dynamic scheduling in that the scheduled amount is not changed by a dynamic real-time signal, but is a fixed hourly amount.  The service includes set up, modifications, confirmation, implementation, accounting and necessary reporting of the transaction, as well as supporting hardware and software systems for control and tracking of schedules.  The unit of a schedule provided in this service is 1 MW.



c.	Requirements

Load and Generation Entities desiring to exchange power with any other Entity are required to purchase either static or dynamic scheduling services. Arrangements must provide for scheduling service between the Generation Entity and the Generation Host and between the Load Entity and the Load Host and from a DC Tie host, if applicable.  Sufficient information to describe the scheduled power and energy for each hour of the transaction is required by the ISO to evaluate its impact on the transmission system.  The ISO will provide arrangement information to the Generation and Load Host Control Area(s) when the transaction is confirmed and scheduled. 



An Unplanned transaction requires scheduling service upon change of electrical power ownership or upon scheduling between Control Areas and may involve multiple parties, provided that the amount delivered to each party remains the same in subsequent ownership changes. Any change in the transaction amount or in a party to the transaction after the transaction starts is a new schedule requiring re-specification to the ISO.
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A Planned transaction requires scheduling service upon change of electrical power ownership or upon scheduling between Control Areas and may involve multiple parties, provided that the amount delivered to each party remains the same in subsequent ownership changes. Any change in a party to the transaction after the transaction starts is a new schedule requiring re-specification to the ISO.



The Load Host Control Area will contact the Generation Host Control Area approximately five minutes before the start of the transaction and make final confirmation of ramp rates, power and energy amount, and the start and stop times.



d.	Buyer and Seller Obligations

The buyer and seller of static scheduling services shall agree to the terms and conditions as provided for in the tariffs filed under the jurisdiction of the PUCT. The terms of agreement will specify in each instance either the buyer or seller, or in case of a single transaction exchanging energy between multiple buyers and sellers, which entity is responsible for any transaction fees levied by the ISO.  The entity responsible for the transaction will default to the last receiving entity if no other entity is designated to the ISO.



4.	Dynamic Scheduling



a.	Dynamic Scheduling Definition

Dynamic scheduling is the provision of the remote load regulation for a load.



		b.	Operating Applications

This is a service that provides a schedule where the desired power level of the transaction is communicated by a real time signal signifying an amount of generation, an amount of load, a regulation requirement, or a share of a jointly-owned generator.  The real time signal indicating the dynamic schedule amount must be provided simultaneously to both the sending and receiving Control Areas for incorporation into the real time control system of both.  Both sending and receiving Control Areas must integrate the signal and agree on the hourly energy transfers.  The Entity requesting service is responsible for providing telemetry and signal processing to the Control Area.  The Control Areas are responsible for telemetry and signal processing between Control Areas.  The service must be arranged with both the sending and receiving Control Areas.  The service includes set up, modifications, communications between sending and receiving Control Areas, confirmation, accounting and necessary reporting of the transaction, as well as supporting hardware and software systems for control and tracking of schedules.  The unit of the schedule provided in this service is 1 MW.
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c.	Requirements

Load and Generation Entities desiring to exchange power with any other Entity are required to purchase either static or dynamic scheduling services. Arrangements must provide for scheduling services between the Load Entity and the Load Host and between the Generation Entity and the Generation Host and from a DC Tie host, if applicable.  Sufficient information to describe the scheduled power and energy for each hour of the transaction is required by the ISO to evaluate its impact on the transmission system.  The ISO will provide arrangement information to the Generation and Load host Control Area(s) when the transaction is confirmed and scheduled.



An Unplanned transaction requires scheduling service upon change of electrical power ownership or whenever it is scheduled between Control Areas and may involve multiple parties, provided that the amount delivered to each party remains the same in subsequent ownership changes. Any change in the transaction amount or in a party to the transaction after the transaction starts is a new schedule requiring re-specification to the ISO.



A Planned transaction requires scheduling service upon change of ownership or whenever it is scheduled between Control Areas and may involve multiple parties, provided that the amount delivered to each party remains the same in subsequent ownership changes. Any change in a party to the transaction after the transaction starts is a new schedule requiring re-specification to the ISO.



The Seller generating the power and energy used in a dynamic schedule is responsible for arranging for dynamic scheduling capability with the Generation Host Control Area and Load Host Control Area.  The telemetry that will control the operation of the dynamic schedule must be installed and tested according to the ERCOT Operating Guides prior to operation as a dynamic schedule.



	           	d.  	Buyer and Seller Obligations

The buyer and seller of dynamic scheduling services shall agree to the terms and conditions as provided for in the tariffs filed under the jurisdiction of the PUCT. The terms of agreement will specify in each instance either the buyer or seller, or in case of a single transaction exchanging energy between multiple buyers and sellers, which entity is responsible for any transaction fees levied by the ISO.  The entity responsible for the transaction will default to the last receiving entity if no other entity is designated to the ISO.



5.	Load Following



a.	Load Following Definition

Load following provides hour to hour changes in the output of generation unit to match changes in the load being served.
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		b.	Operating Applications

This service provides capacity and energy to accommodate changes in load over an hour’s time above that load served by hourly energy transaction schedules. This may be done by ramping the generation providing the service to the level required to follow the general trend in load.  It differs from load regulation in that load following may not adequately accommodate moment to moment load variations.  Refer to Appendix I.G.1. for a graphical depiction of the operation of Load Following.  Energy transferred between Control Areas for Load Following must be done by either static or dynamic schedules.  The operating parameters and criteria contained in the ERCOT Operating Guides must be met by any generator or DC tie providing this service.



c.	Requirements

Any Load Entity purchasing a portion of the energy required to serve its load from entities in another Control Area or entities within its host Control Area, may purchase Load Following services.  The Load Entity must demonstrate to the ISO that it has the capacity to telemeter its load or requested amount of Load Following to the provider(s) of Load Following service and to the Load Host and Generation Host.  The entity(s) providing such service must demonstrate to the ISO that it has telemetry sufficiently capable of receiving the telemetered signal and processing it in accordance with the information that has been filed with the ISO, and has generation capable of ramping to deliver the service required in such a manner as not to place an undue capacity burden on the Generation Host. The provider must also telemeter a signal to the Load Host and Generation Host which represents the energy schedule for delivery of the energy portion of the Load Following service.  The Load Host and Generation Host must implement the signal in their control systems.  To implement Load Following service, either Static or Dynamic Scheduling service must be arranged between the Load Entity and the Load Host and between the Generating Entity and the Generation Host. Generation control equipment operation will be subject to any certification requirements of the ISO.  Load Following service customers will submit for ISO and host Control Area approval a complete description of the implementation of telemetry and calculation methods and techniques for determining the required amount of Load Following service.  Load Following service providers will submit for ISO and host Control Area approval a complete description of the implementation of telemetry and control methods and techniques for control of their generating sources to provide the service.



		d.	Buyer and Seller Obligations

Load entities and sellers of load following service must enter into binding agreements which require the seller to provide Load Following service even under conditions of economic hardship or loss of profits on the part of the seller. The seller also must warrant that the Load Following service it is providing uses capacity that has been verified under the requirements for Net Dependable Capability described in ERCOT Operating Guide I.C.1.
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6.	Load Regulation



a.	Load Regulation Definition

Load regulation service provides intra-hour changes in the output of generating unit to match changes in the load being served.



		b.	Operating Applications

This service provides for the moment to moment changes in load to be met by changes in generation output by a Load Regulation service provider to follow the partial capacity requirement of a load not provided by internal generation, static or dynamic schedules, or load following.  Refer to Appendix I.G.1. for a graphical depiction of the relationship between load regulation and load following.  ERCOT and applicable NERC control criteria for load following will apply.  Only generation equipped with and controlled by Automatic Generation Control (AGC) capability may provide this service.  Any energy resulting from load regulation must be classified as a type B, C, or D transaction.  The operating parameters contained in the ERCOT Operating Guides must be met by any generator or DC tie providing this service.



c.	Requirements

Load regulation service must be purchased by any load entity who does not receive load regulation service under any other bundled tariff or contract.  Load entities will telemeter, on a real-time basis, signal(s) containing the information needed to represent their Load Regulation service requirement to their Load Host, the provider, and the provider’s host Control Area.  The provider of Load Regulation service will continuously adjust generation or DC Tie resources to provide the service required. The provider of Load Regulation service must telemeter to its host Control Area and to the Load Host a dynamic signal representing its Load Regulation service schedule.  To implement Load Regulation service, all necessary Dynamic Scheduling service must be arranged between all involved Entities.



Regulation of loads in excess of 100 MW must include frequency bias components structured in such a way to control generation resources to meet the requirements of the load entity as well as providing frequency support to the interconnected operation of ERCOT.  Load regulation service providers will submit for ISO and host Control Area approval a complete description of the implementation of telemetry and computer controlled calculation methods and techniques for control of their generating sources to provide the service.



d.	Default Provider 

The Load Host Control Area will automatically provide backup service to the load entity contracting for load regulation service on failure of delivery of service.
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		e.	Buyer and Seller Obligations

Buyers and sellers of load regulation service may enter into agreements allowing the seller to stop supplying service at any time for any reason.  On such occasions, the service provider will automatically revert to any pre-specified backup service supplier and in absence of a backup provider revert to the default provider specified above.



7.	Generation-Schedule Imbalance



a.	Generation-Schedule Imbalance Definition

Generation-schedule imbalance service compensates for energy mismatches between the scheduled and actual transmission of power between the seller of power and the provider of transmission service in the Generation Host’s Control Area.



		b.	Operating Applications

This service provides the energy mismatch between what is scheduled, and what is being provided by the seller to the Generation or HVDC Tie Host.  These mismatches differ from backup requirements in that they are typically not intended, recognized, or preventable in real time.  These mismatches may occur due to factors including, but not limited to, meter calibration errors, telemetry errors, timing errors, governor response, interruption of schedules, or HVDC tie trips.  This energy differs from inadvertent energy in that the imbalance can only be supplied by the Generation Host or HVDC Tie Host Control Area, not other Control Areas.  In cases where the seller and the buyer are in the same Control Area, the energy mismatch will be between the seller and the Generation Host Control Area



c.	Requirements

	Generation-schedule imbalance service is mandatory and can only be provided by the Generation Host or HVDC Tie Host Control Area (for schedules originating on the SPP side of the HVDC tie.).  Each Generation Entity must have arrangements with its Generation Host for Generation-Schedule Imbalance service and each Entity scheduling power over the HVDC tie into ERCOT must have arrangements with the HVDC Tie Host Control Area for this service. Typically the amount of service will be determined as the difference between revenue meter readings and energy transaction schedule total amounts for a given period of time.



Generation providers who operate their production plants with their automatic speed governors in service as required in Operating Guide V and who are properly responding to ERCOT system frequency needs shall not incur Generation-Schedule Imbalance service in the amount of generation produced or absorbed that can be attributed to automatic governor actions.
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8.	Load-Schedule Imbalance



a.	Load-Schedule Imbalance Definition

Load-schedule imbalance service compensates for energy mismatches between the scheduled and actual transmission of power between the buyer of power and the provider of transmission service in the Load Host’s Control Area.



		b.	Operating Applications

This service provides the energy mismatch between what is scheduled, and what is being received by the buyer from the Load or HVDC Tie Host.  These mismatches differ from backup requirements in that they are typically not intended, recognized, or preventable in real time.  These mismatches may occur due to factors including, but not limited to, meter calibration errors, telemetry errors, timing errors, load swings, interruption of schedules, or HVDC tie trips. This service differs from inadvertent energy in that the imbalance can only be supplied by the Load Host Control Area, not other Control Areas.  This service differs from load following in that load following is used to follow the general trend in load. (Refer to Appendix I.G.1.) In cases where the seller and the buyer are in the same Control Area, the energy mismatch will be between the buyer and the Generation Host Control Area.



c.	Requirements

Load-schedule imbalance service is mandatory and can only be provided by the Load Host or HVDC Tie Host Control Area (for transactions terminating on the SPP side of the HVDC tie).  Each Load Entity must have arrangements with its Load Host for load-schedule imbalance service and each Entity scheduling power over the HVDC tie out of ERCOT must have arrangements with the HVDC Tie Host Control Area for this service.



9.	Scheduled Backup



a.	Scheduled Backup Definition

Scheduled backup service consists of scheduling services, capacity and energy required to replace a capacity resource on a planned or scheduled basis.



		b.	Operating Applications

This is a type of backup energy service that is arranged in advance with the scheduled backup supplier.  The most common example occurs when a generator supplying energy and capacity for a transaction is to be taken out of service for planned maintenance, but the buyer of the scheduled backup service wishes to continue the transaction.  The service may be implemented via a static or dynamic schedule, and can be provided by any generator.



c.	Requirements

The capacity used to provide scheduled backup services must be declared by the generating entity as used capacity in the entity’s submittal of daily operating plans 





G.	APPLICATION OF ANCILLARY SERVICES (CONT.)



to the ISO.  Capacity dedicated for this purpose must meet verification requirements of Net Dependable Capability as described in ERCOT Operating Guide I.C.1.



To implement Scheduled Backup service, either Static or Dynamic Scheduling service must be arranged between the Load Entity and the Load Host and between the seller and its host Control Area.  Energy transferred must be classified as Type B, C, or D.



d.	Default Provider 

On loss of generation to support a Scheduled Backup Service, the Generation Host Control Area will provide default scheduled backup service.



		e.	Buyer and Seller Obligations

The buyer and seller of scheduled backup service must enter into contracts requiring the seller to continue providing service even though it may suffer economic hardship or loss of anticipated profits. The Buyer must arrange for transmission capacity to support this service.



10.	Automatic Backup



a.	Automatic Backup Definition

Automatic backup service consists of scheduling services, capacity and energy required to replace a capacity resource on an unscheduled basis.



		b.	Operating Applications

This is a type of backup energy service for which no advanced notice is provided to the provider of the service.  The service may be implemented via a dynamic schedule that is initiated automatically. The most common example occurs when a generator trips off line unexpectedly.  Typically within 10 minutes after the generation loss the Generation Host is supplying all of the backup energy for the lost generator. Through the use of special control software and hardware, it is possible to assign this service to a particular generator in a Generation Host Control Area.  It is also possible to use automatically interrupted loads to provide this service.



c.	Requirements

Automatic backup service may be provided by generation and load entities in the same Control Area or by load and generation entities outside the Control Area that have implemented appropriate dynamic scheduling equipment according to the telemetry requirements for dynamic schedules.  Generation sources providing automatic backup must meet the capability requirements for Net Dependable Capability described in ERCOT Operating Guide I.C.1. and loads to be interrupted in order to provide this service must meet the capability verifications required in ERCOT Operating Guide I.D.1.







G.	APPLICATION OF ANCILLARY SERVICES (CONT.)



Installations of automatic backup service must submit to the ISO for approval control signal diagrams showing appropriate calculations of the amount of service to be provided when the schedule is initiated automatically.



To implement Automatic Backup service, Dynamic Scheduling service which will automatically activate must be arranged between the Load Entity and its host Control Area (the receiving Control Area), between the seller and its host Control Area (the delivering Control Area), and between the delivering and receiving Control Areas.  Energy transferred must be classified as Type B, C, or D.



d.	Default Provider 

On loss of generation or if so designed, loss of control over any Loads to support Automatic Backup Service, the Load Host Control Area will provide backup service in the absence of any other designated service provider.



e.	Buyer and Seller Obligations

The buyer and seller of automatic backup service must enter into contracts requiring the seller to continue providing service even though it may suffer economic hardship or loss of anticipated profits.



11.	Emergency Energy



a.	Emergency Energy Definition

Emergency energy service consists of scheduled services, capacity and energy required to replace a capacity resource.



		b.	Operating Applications

This is a prearranged form of backup energy service that can be called on immediately when needed.  It differs from scheduled backup in that there is no advance notice requirement and it differs from automatic backup in that it does not automatically occur; instead, it is requested by the buyer when needed.  The seller incurs an obligation to provide the service immediately upon request by the buyer.  Whether it is needed will depend upon the degree of firmness required by the parties involved in the transaction to be backed up.  It can be provided by any generator.



c.	Requirements

Emergency energy service may be scheduled to any Load Entity not already receiving bundled electric power service to provide backup or standby power. Load Entities desiring to use emergency energy service must notify the ISO and the Load Host.  If the service comes from multiple providers, the ISO and the Load Host must be informed of all such possible combinations. Operators representing the Load Entity will notify the ISO at the time the service is needed.



To implement Emergency Energy service, either Static or Dynamic Scheduling service must be arranged between the Load Entity and Load Host and between the 





G.	APPLICATION OF ANCILLARY SERVICES (CONT.)



Generation Entities and the Generation Hosts.  To alert the ISO of the emergency nature of the energy transaction that will result from the activation of Emergency Energy service, the Load Host must request ISO approval for immediate implementation of the transaction.  The energy transaction must be classified as Type B, C, or D energy.



d.	Default Provider

The Load Host Control Area will automatically provide backup service on failure of the designated provider.  Backup service provided by the Load Host Control Area on failure of the designated provider may be classified as load-schedule imbalance unless alternative arrangements have been made.



e.	Buyer and Seller Obligations

Buyer and seller of emergency energy service must enter into agreements designating the source of emergency energy supplies.

��H.	MAINTAINING VOLTAGE PROFILE



Control Areas have responsibility for maintaining the voltage profile within their Control Area



	1.	Operations Engineering



	All voltage limits must be based on sound engineering studies that use current network models.  The study results should be made available to the ISO.



	Transfer limits shall reflect voltage and/or reactive restrictions.



2.	Coordination



Entities must coordinate high voltage limits in order to guarantee that the MCOV of equipment is not exceeded.



	Low voltage limits must be coordinated in order to prevent one entity from being a burden to another.



	Voltage limits shall not be violated during all normal and first contingency conditions.



3.	Notification



	Entities with voltage problems shall notify the host Control Area.  Control Areas shall notify other affected Control Areas and the ISO for any voltage problem potentially affecting interconnected operations.



	The ISO will monitor actions and may request assistance to solve the problems to assure the reliability of the interconnect.



4.	Response



	When the voltage levels deviate from established limits, the Control Area system operator must take immediate steps to relieve the condition using all available reactive resources.



5.	Monitoring



	There must be telemetry to monitor all bi-directional Control Area tie voltages and reactive as well as major transmission bus voltages.  A routine schedule must be maintained for calibration of telemetry. 



6.	Controls



	The Control Area system operator must be aware of the locations of available reactive capability.











H.	MAINTAINING VOLTAGE PROFILE (CONT.)





	Controls to maintain voltage profiles may include capacitor switching, reactor switching, autotransformer tap changer, generator reactive dispatch, transmission line switching, and load shedding.



7.	Documentation



	Each Control Area and each Entity must maintain a voltage/reactive plan for normal and emergency conditions.  This document shall be provided to adjacent Control Areas and/or Entities as well as the ISO.



8.	Emergency or Abnormal Conditions.



	Effective reactive reserves shall be available without de-energizing other facilities or shedding load under normal conditions.



	Major transmission lines shall be kept in service during light load as much as possible.  Lines can only be removed after all applicable reactive controls are implemented and studies show that reliability will not be degraded.



	Voltage reduction shall not be done on the transmission system unless coordinated with adjacent Entities.



���tc "APPENDIX I.A.1 - TURBINE GOVERNOR SPEED REGULATION TESTS" \f C \l 3�



a.	Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor





	PLANT ______________________	UNIT NO. ___________ 



(1)	Steady State Speed Regulation at High-Speed Stop



	Rs = (A - B) x 100 =

	3600



	Where:

	

		A =	Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

		B =	Speed with speed changer set at high-speed stop and when governing valves just reach wide open position.



(2)	Steady State Speed Regulation at Synchronous Speed



	Rs = (C - D) x 100 = 

	3600 



	Where:



		C =	Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the governor.

		D =	Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.



	(Westinghouse recommends using only this test)



(3)	Steady State Speed Regulation at Low-Speed Stop



	Rs = (E - F) x 100 = 

	3600 



	Where:



		E =	Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

		F =	Speed with speed changer set at low-speed stop and when governing valves just reach wide open position.

�

  0�����������E, F @ LSS��20�������������40�����������C, D @ SYNC SPEED��60�������������80�����������

A, B @ HSS��100�3000��3200��3400��3600��3800��4000��SPEED CHANGER�









POSITION���(%)��

TURBINE SPEED (RPM)

                                                             





Test Data                  



Point�A�B�C�D�E�F��Speed, rpm����������������Frequency, Hz��������



(4)	Speed Changer Travel Time



	(a)	From Low-Speed Stop to High-Speed Stop..._________ seconds



 	(b)	From High-Speed Stop to Low-Speed Stop..._________ seconds



(5)	Over-speed Trip Test Speed  ________________ rpm



(6)	Comments:  ____________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________





	Signed   ________________________________	 Date  __________________________ 



�

b.	Turbine Governor Speed Regulation Test for Mechanical-Hydraulic Governor (example)





	PLANT        Texas          UNIT NO.        1       



(1)	Steady State Speed Regulation at High-Speed Stop



	Rs = (A - B) x 100 = (3850 - 3570) x 100 = 7.78%

	3600                   3600          



	Where:

	

		A =	Speed with speed changer set at high-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

		B =	Speed with speed changer set at high-speed stop and when governing valves just reach wide open position.



(2)	Steady State Speed Regulation at Synchronous Speed



	Rs = (C - D) x 100 = (3600 - 3310) x 100 = 8.06%

	3600                     3600         



	Where:



		C =	Speed with speed changer set for synchronous speed and with throttle (or stop) valves open and machine running idle on the governor.

		D =	Speed with speed changer set at the same position as in C above and when governing valves just reach wide open position.



	(Westinghouse recommends using only this test)



(3)	Steady State Speed Regulation at Low-Speed Stop



	Rs = (E - F) x 100 = (3500 - 3210) x 100 = 8.06%

	3600                     3600           



	Where:



		E =	Speed with speed changer set at low-speed stop and with throttle (or stop) valves open and machine running idle on the governor.

		F =	Speed with speed changer set at low-speed stop and when governing valves just reach wide open position.





� 

SPEED CHANGER�









POSITION���(%)��

�



TURBINE SPEED (RPM)







Test Data                  



Point�A�B�C�D�E�F��Speed, rpm�3850�3570�3600�3310�3500�3210����������Frequency, Hz�64.2�59.5�60.0�55.0�58.3�53.5��



(4)	Speed Changer Travel Time



	(a)	From Low-Speed Stop to High-Speed Stop...    73      seconds



 	(b)	From High-Speed Stop to Low-Speed Stop...    74      seconds



(5)	Over-speed Trip Test Speed               3965               rpm



(6)	Comments:  ____________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________





		Signed  _____________________________	  Date  _________________________

� 

c.	Turbine Governor Speed Regulation Test for Electro-Hydraulic Governor





	PLANT __________________________  UNIT NO. ________ 



(1)	Turbine Governor Speed Regulation Test

	(a)	Simulate unit on line and turbine speed at 3600 RPM.

	(b)	Set load reference at minimum value.

	(c)	Monitor valve demand signal and record as value 'A' (in %).

	(d)	Reduce speed until valve demand just reaches maximum value.  Record valve demand as value 'B' (in %) and speed as value 'C' (in RPM).

	(e)	Set speed at 3600 and load reference at maximum value.

	(f)	Monitor valve demand signal and record as value 'D' (in %).

	(g)	Increase speed until valve demand just reaches minimum value.  Record valve demand as value 'E' (in %) and speed as value 'F' (in RPM).



		A =             %			D =             %



		B =             %			E =             %



		C =             rpm		F =             rpm



(2)	Speed Regulation with decreasing speed



RD =   100   X  (3600 - C)  X 100 =

          (B-A)        3600



(3)	Speed Regulation with increasing speed



RI =   100   X  (F - 3600)  X 100 =

        (D-E)        3600



(4)	Comments:  ____________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________



		Signed  _________________________________  Date __________________________ 

� d.	Definitions



	(1)	System Frequency Response

		This response is a function of three key variables; the system's composite governor droop, the percent of spinning capacity which is actually providing governor response, and the frequency response characteristic of the connected load.



	(2)	Percent Droop Settings

		Also known as Frequency Regulation, Speed Regulation, Speed Sensitivity, Speed Error and others.  Percent droop is the percent change in nominal frequency that will cause generator output to change from no load to full load.  It is the change in steady state rotor speed, expressed in percent of rated speed, when power output is gradually reduced from rated to zero power.  A common percent droop setting is 5% for both high and low frequency excursions.



	(3)	Dead Band

		The range of deviations of system frequency (+/-) that produces no turbine governor response, and therefore, no frequency (speed) regulation.  It is expressed in percent of rated speed, Hz, or RPM.



	(4)	Valve Position Limiter

		A device that acts on the speed and load governing system to prevent the governor-controlled valves from opening beyond a pre-set limit.



	(5)	Blocked Governor Operation

		Operating the generating unit with the control system adjusted to prevent the turbine governor from responding to system frequency (speed) variations.  In an effort to reduce speed governor operation in some generating units, turbine control systems can be adjusted to block the operation of the governor after the unit is in parallel with the system and is running at its desired output.  Selection of a high percent droop characteristic or a large deadband constitutes a form of blocked governor action.



	(6)	Variable Pressure Operation

		Varying the boiler pressure to improve turbine efficiency at lower loads.  Two methods are normally used.  With one method, the turbine governor (G.E.) or control (Westinghouse) valves are positioned in the wide open position and the generator is changed by changing the boiler pressure.  With this method, there is very little, if any response to frequency excursions.  With the other method, the valves are positioned at approximately 50% open.  The valves are still able to respond to system disturbances.  Normal changes in generation requirements are made by varying the boiler pressure until the unit is at rated pressure.  After full pressure is reached, the turbine valves are used to make the required generation changes.

���tc "APPENDIX I.A.2- DAILY AVERAGE MEGAWATT ERROR" \f C \l 3�

�LINK Excel.Sheet.8 "C:\\denver\\Eguides\\DAME.XLS" "DAME!Print_Area" \a \p���







�

Date:			



Control Area:  			Generation Entity:  			Unit Name:  			 



Start Time:  				Start MW:  				



MW 10 Minutes after Start Time:  		Time to Reach Maximum Generation:  			



Temperature at Plant ((F):  			MW at Maximum Generation:  				



MWH Net during the First Full Clock Hour after Maximum Generation is Reached:  			



Limiting Factors:  											



													



Gen. Ent. Rep.:  			Control Area Rep.:  			ISO Rep.:  			

�Unit Name:  ____________________________	Date of test:  _______________________

Host Control Area: ______________________	Generation Entity: _______________________

Instructions: Maximum lagging reactive tests should be performed with the unit at its net dependable MW capability.  Leading reactive tests are to be performed during light load conditions of the ERCOT System.  Maximum lagging reactive tests are to be performed during ERCOT System high load conditions.  This form is to be submitted with a copy of the generator reactive design curve, marking the measured maximum output.  Inability to reach the design limit must be noted with an explanation of the limiting factor which prevented design performance.  Verify that the automatic voltage regulator is in service.  Minimum acceptable test duration is 15 minutes.  The normally specified switchyard voltage should be maintained by adjusting voltage control devices/units in so far as possible.  Show leading reactive value as a negative (-) number.

Test Performed:	Location at which data observed:

( Leading Reactive	( Generator Terminals (preferred)

( Maximum Lagging Reactive	( High Voltage side of Generator Step-Up (GSU) Transformer

		( Other (specify location): ______________________________

TESTED REACTIVE CAPABILITY

Generator Gross Reactive (MVAR): (+/-) _____	Net Reactive to System (MVAR): (+/-) _____

Auxiliary Reactive Load (MVAR): _____ (if available)

TEST CONDITIONS:

Start Time: ________________Stop Time: ______________

Generator Gross Generation (MW): _____	Net Dependable Unit Generation (MW): _____

Auxiliary Load (MW): _____	Power Factor: _____

Transmission Bus Voltage (kV): _____	Nominal Transmission Bus Voltage (kV): _____

Generator Terminal Voltage (kV): _____	Auxiliary Bus Voltage (kV): _____ (if limiting)

Ambient Air Temperature (°F): _____

Generator Hydrogen Pressure (psi): _____

Generator Step Up transformer tap setting: ______      Ratio: HV __________kV/ LV ________kV

Abnormal Conditions at Time of Test: 	

	

______________________________________________________________________________________

Factors that Limited Reactive Capability During Test:

( Maximum Generator Voltage with Auxiliary loads	( Steady State Stability Limit

( Maximum Generator Voltage without Auxiliary loads	( Maximum Gross MW capability

( Minimum Generator Voltage with Auxiliary loads	( Minimum Gross MW capability

( Minimum Generator Voltage without Auxiliary loads	( Minimum Excitation Limiter

( Main transformer capability plus Auxiliary loads	( Loss of Field Relay

( Other:____________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________



Generation Entity Representative: _____________	 Control Area Representative: ______________

Date submitted to ISO Rep.: 		

Notes:	1.  Leading and Maximum Lagging tests may be conducted at different times of the year.

�

Date ______________





Control Area ____________   Generation Entity ___________________   Unit Name _______________





Date of Test _____________   Start Time ___________





Start MW ______________   MW at 4 seconds ________________  MW at 10 seconds _____________





Max MW ______________   Gen. Ent. Rep.: _________________________





Control Area Rep.: ____________________________   ISO Rep.: _______________________________�Date __________________





Control Area __________________   Generation Entity _______________   Unit Name _____________





Date of Test ________________   Start Time ________________





MW at 10 Minutes ________________





Start- Up Method:		   [     ] Plant Operator	          [     ]  Remote Control





Gen. Ent. Rep.: ____________________________   Control Area Rep.: __________________________





ISO Rep.: ________________________________



�ENERGY DEFINITIONS MATRIX	





RESPONSIBLE ALTERNATIVE SUPPLIER WHEN SUPPLY INTERRUPTED FOR CAUSE SHOWN��TYPE�SELLER HAS OTHER ECONOMIC OPPOR-TUNITY�GENE-

RATION

ENTITY

FAILURE TO PERFORM�NAMED RESOURCE IS LIMITED�IN OPERA-

TION PLAN AS A RES-OURCE?�WHEELING APPROVAL NEEDED?�LOSS MATRIX��UA�Yes�Load Entity�Load Entity�No�Yes�Unplanned��UB�No�Generation Entity�Not Applicable�Yes�Yes�Unplanned��UC�No�Load Entity�Not Applicable�Yes�Yes�Unplanned��UD�No�Generation Entity�Load Entity�Yes�Yes�Unplanned��UG�No�Load Entity�Not Applicable�Yes�Yes�Unplanned��PA�Yes�Load Entity�Load Entity�No�No�Planned��PB�No�Generation Entity�Not Applicable�Yes�No�Planned��PC�No�Load Entity�Not Applicable�Yes�No�Planned��PD�No�Generation Entity�Load Entity�Yes�No�Planned��PG�No�Load Entity�Not Applicable�Yes�No�Planned��R�No�Load Entity�Not Applicable�No�No�Planned or Unplanned as Applicable��E�No�Load Entity�Load Entity�Yes�No�Unplanned��F�No�Load Entity�Load Entity�Yes�No�Unplanned��I�Yes�Load Entity�Load Entity�No�Yes�Not Applicable��

NOTES ON ENERGY DEFINITIONS MATRIX





NOTE 1 - Transmission Arrangements for Unplanned Service



With the mutual agreement of the sending and receiving Control Areas, Ramp Window energy flows across midnight may be recorded in only one day.

�Note 2 - Loss Charges



Transmission losses are incurred for most types of interchange energy as depicted on the Energy Definitions Matrix.  Each month information on losses for each transaction is provided which indicates the amount of losses owed in MWh on-peak and off-peak.  These losses are to be paid for in cash.  The amount will be determined by multiplying the MWh loss by a price index.  The price index will be determined by multiplying the price of commodity gas times an estimated average ERCOT heat rate of 10.5 MBTU/MWh. The price of commodity gas will be determined each month as the price published under the heading of “Houston Ship Channel/Beaumont, Texas Index”, “large packages only”, under the subheading of Inside F.E.R.C’s GAS MARKET REPORT.





������

SERVICE

�RESPONSIBLE PURCHASER�

PROVIDER�DEFAULT PROVIDER�SERVICE  REQUIRED* FOR:� 

  ALTERNATIVES����RESPONSIVE RESERVE�Load Entity�Any generator with governor and high set interruptible loads, hydro and DC ties

�Load Host Control Area�All Load Entities at all Times�None����SPINNING RESERVE�Load Entity�Any generator and certain interruptible loads

�Not Applicable�Purchase of Transaction Type PA and UA, Weather Alerts�None����STATIC SCHEDULING�Load Entity�Load Host and Generation Host Control Areas

�**�All  Transactions needing Scheduling�Dynamic Scheduling����DYNAMIC SCHEDULING�Load Entity�Load Host and Generation Host Control Areas

�**�All  Transactions needing Scheduling�Static Scheduling����LOAD FOLLOWING�Load Entity�Any generator with Load following capability plus scheduling service

�Load Host Control Area�All Load Entities

(Optional)�None����LOAD REGULATION�Load Entity�Any entity with load regulation capability plus scheduling service

�Load Host Control Area�All Load Entities

�None�����

GENERATION-SCHEDULE IMBALANCE

�Generation Source�Generation Host Control Area

�**�All Generating Entities engaged in scheduled transactions�None����LOAD-SCHEDULE IMBALANCE

�Load Entity�L  Load Host Control Area



�**�All Load Entities engaged in scheduled transactions�None����SCHEDULED BACKUP SERVICE

�Load Entity�Any Generator via static or dynamic schedule

�Generation Host Control Area�Optional for Generating Entities engaged in scheduled transactions Type B ,C or D �Automatic Back-up

Emergency����AUTOMATIC BACKUP SERVICE

�Load Entity�Load or generation via dynamic schedule

�Host Control Area�Optional for Load Entities engaged in scheduled transactions Type B ,C or D�Emergency

Scheduled Back-up����EMERGENCY ENERGY BACKUP SERVICE

�Load Entity�Any Generator via static or dynamic schedule

�Host Control Area�Optional for Generation and Load Entities engaged in scheduled transactions Type B ,C or D�Scheduled Back-up

Automatic Back-up���� * The Amount of Service Required unspecified

** This Ancillary Service can only be supplied by the Entity listed as the provider.

��

�APPENDIX I.G.1. – REQUIRED ANCILLARY SERVICES







�





�



�

��tc "OPERATING GUIDE NO. II - SYSTEM SECURITY" \f C \l 1�A.	RESPONSIVE RESERVE



	1.	OBLIGATION



		The ERCOT Responsive Reserve Obligation is 2300 MW.



		Each Load Entity will maintain its allocated Responsive Reserve Obligation.  Any purchase of Responsive Reserve shall be limited to the transfer capacity of the transmission system as determined by the ISO.  



		Operating Guide III.D. addresses situations when total Responsive Reserve available is less than the Responsive Reserve Obligation.



	2.	ALLOCATION OF OBLIGATION  



		The daily Responsive Reserve Obligations will be available on the Operating Reserve Display on the ERCOT information system. The allocation of the Responsive Reserve Obligation (RRO) between Load Entities will be based on peak load of the corresponding month of the previous year and the Contingency Reserve Adjustment (CRA) Factor as approved by the RSS.  



	  Load Entity New RRO = (Total of Load Entities Old RROs)(Load Entity Monthly Peak Load) 

									Sum of Monthly Peak Loads



			+ (CRA – 1)(1,250)(Load Entity Monthly Peak Load)

					Sum of Monthly Peak Loads



The total of Load Entities Old RROs as used in the above equation excludes the effects of CRA already applied.  



	3.	TYPES OF RESPONSIVE RESERVE



		a.	RESPONSIVE SPINNING RESERVE



			(1)	In no case shall more than 20% of the Net Dependable Capability for any thermal unit be used as Responsive Reserve.   



			(2)	In no case shall more than 20% of the Net Dependable Capability for any hydro unit with a 5% droop setting operating as a generator or synchronous condenser be used as Responsive Reserve.   



		b.	INTERRUPTIBLE RESPONSIVE RESERVE



			Interruptible Load controlled by under-frequency relays for automatic interruption may be designated as Interruptible Responsive Reserve.   To qualify as Interruptible Responsive Reserve, the load shall:











A.	RESPONSIVE RESERVE (CONT.)



			(1)	be interrupted by automatic operation of the under-frequency relay(s) set to initiate the interruption whenever system frequency reaches a specific value.  The initiation setting of the relay shall not be any lower than 59.7 Hz.;



			(2)	be interrupted within 20 cycles of the time that frequency decays to a value low enough to initiate action of the under-frequency relay(s);



			(3)	be telemetered to the ISO with a real-time signal of total Interruptible Load on high-set under-frequency relays;



remain interrupted until replaced by other Net Dependable Capability.  In no case may load interrupted be restored to service without the approval of the ISO;



			(5)     	be subject to verification as described in Guide I.D.



		c.	DC TIE RESPONSIVE RESERVE



			A DC tie may be used as Responsive Spinning Reserve up to 30 MW subject to the following constraints:



			(1)	the tie shall respond with increased deliveries to ERCOT or decreased deliveries from ERCOT at an ERCOT frequency of 59.9 Hz;



			(2)	the response rate will not be less than 30 MW per minute;



			(3)	the response delay will not exceed 4 seconds;



			(4)	the response will be retained until the ERCOT frequency has recovered to a level at or above 60.0 Hz or as directed by the ISO.



		d.	HYDRO RESPONSIVE RESERVE



			Hydro Unit(s) operating in the synchronous condenser fast response mode may be designated as Hydro Responsive Reserve provided that:



			(1)	only the amount of a hydro unit's demonstrated 10 second response may be used as Responsive Reserve subject to verification as described in Guide I.C.3;



			(2)	automatic controls using the "fast response" mode must be in operation to initiate a move to the generating mode.  The initiation setting of the automatic controls shall not be any lower than 59.9 Hz and the unit must be generating within four (4) seconds of the set relay operation;



			(3)	a real time signal of the total demonstrated 10 second response of hydro units being operated in the synchronous condenser fast response mode is telemetered to the ISO.





A.	RESPONSIVE RESERVE (CONT.)



	4.	DISTRIBUTION OF RESPONSIVE RESERVE



			The Interruptible Responsive Reserve and/or Hydro Responsive Reserve included in ERCOT total Responsive Reserve Obligation shall not exceed 25%.  Load Entities shall not obtain more than 25% (adjusted for any applicable CRA) of their Responsive Reserve Obligation from Interruptible Responsive Reserve or Hydro Responsive Reserve.



�B.	UNIT AND LINE OUTAGES



	1.	FORCED OUTAGES



		a.	Generation

			All forced outages of generating capability will be reported to the ISO within one minute with the amount of emergency assistance, if any, required.  The ISO will promptly arrange any required assistance.



		b.	Transmission

			Forced outages of all 345 kV lines and other lines or equipment which affect power flows in adjacent Control Areas or transfer capacity will be reported immediately to the Control Areas affected and to the ISO.  When a forced outage affects the overall security or capacity of a Control Area, remedial steps shall be taken immediately to insure that other facilities are not loaded beyond capacity limits.



		c.	Emergency Information Exchange

			A Control Area shall inform the ISO if the Control Area suspects or has identified a multi-site sabotage occurrence or single-site sabotage of a critical facility.  The ISO will then jointly inform the other Control Areas of the event(s).



	2.	SCHEDULED OUTAGES



		a.	Generation

			Each Control Area will maintain an annual maintenance schedule of all generating units within their area.  These schedules will be maintained in the ISO computer, and updated any time changes are made.  These schedules will be monitored by the ISO for system reliability.  In addition, the ERCOT Reliability and Security Subcommittee will periodically review the levels of reserve based on members’ forecasts and other pertinent data, including firm purchase and sales arrangements, to assure adequate generation plans for the year.



		b.	Transmission

			Proposed maintenance of all 345 kV lines and other lines or equipment that affects power flows in adjacent Control Areas or transfer capacity will be coordinated with the affected Control Areas and the ISO.  It is the responsibility of these parties to prevent simultaneous outages of lines that will impair the overall capacity of either Control Area or of ERCOT.  Priorities will be established, when necessary, in accordance with Operating Guide No. V.B. to provide adequate time for required maintenance.



			When a major transmission line is out of service the following will be observed:



			(1)	The capacity of a Control Areas tie lines should not be exceeded when it can be prevented by shifting or limiting area generation.



			





B.		UNIT AND LINE OUTAGES (CONT.)

			

			(2)	All affected Control Areas will limit the loading on their generating units to a value that can be delivered by the remaining transmission lines in the event of a unit forced outage.

���tc "APPENDIX II.B. - DISTURBANCE REPORT" \f C \l 3�

1.	ISO Data

	The ISO will record the following data from all ERCOT Control Areas for frequency deviations .175 Hz or greater and will use this information to generate the ERCOT initial Disturbance Report:



	a. 	Net interchange (MW) immediately before the disturbance.

	b. 	Net interchange (MW) immediately after the disturbance.

	c.	Control Bias.

	d.	Net MW Capability (including any capability lost) at the time of the disturbance.

	e.	Net System Load (MW) for the hour ending closest to the time of the disturbance.

	f. 	Scheduled Net Interchange (MW) at the time of the disturbance.

	g.	Amount of interruptible load (MW) tripped.



2.	Control Area Data

	The Generation Entity losing the unit will provide, at the request of and through the Host Control Area, the following data to the ISO as soon as possible after the disturbance:



	a. 	Unit Lost.

	b. 	Released net dependable capability (MW).

	c. 	Net generation at time of loss.

	d. 	Nature of trouble/Reason for loss.

	e. 	Time/Date of loss.



3.	The above information, plus unit performance data, will be used by each Control Area to generate detailed reports for the PDC Task Force and will be submitted to the PDC Task Force at the next regularly scheduled meeting.�� �tc "OPERATING GUIDE NO. III  - EMERGENCY OPERATION" \f C \l 1�



Emergency operation is intended to address operating conditions under which the reliability of ERCOT is inadequate.  During emergency operation, the ERCOT ISO can order Load and Generating Entities and their host Control Areas to take specific operating actions that would otherwise be discretionary.  On orders of the ISO and in compliance with ERCOT Operating Guides, the Control Areas shall direct Load and Generation Entities to take appropriate action(s).  The ISO may approve Unplanned Service for immediate implementation to resolve or alleviate a Load Entity’s deficit condition or to restore frequency.  Control Areas shall coordinate with each other and the ISO to assure that necessary actions are taken to maintain service reliability under any circumstances.  The following describes various types of emergency operation and the associated permissible actions that can be ordered by the ISO.



A.	EMERGENCY ASSISTANCE



	All Generation Entities who have notified the ISO of available capacity either verbally, through OASIS postings, Daily Operating Plans, or other means and Transmission Providers in ERCOT are obligated to deliver and all Load Entities in ERCOT are obligated to receive Emergency Assistance as ordered by the ISO and coordinated by their host Control Area(s).  Load entities are obligated to maximize their use of resources available (including contracted or tariffed resources) and/or acquire capacity/energy from the market place as needed to assure that they meet their ERCOT compliance obligations without having to rely on Emergency Assistance.  Generation Entities who have provided notification to the ISO of available capacity are obligated to keep this information current, so the ISO has an accurate indication of available capacity in ERCOT.  



	Whenever at least one Load Entity does not have committed capacity sufficient to provide both its load and its Responsive Reserve Obligation and such condition has persisted for at least 2 minutes, the ISO can order such Entity through its host Control Area to receive Emergency Assistance in the form of capacity and energy to eliminate the deficiency and can specify the Generation Entity(ies) and its/their host Control Area(s) from whom the Emergency Assistance is to be received.  The ordered Emergency Assistance, unless the ISO and delivering Entity(ies) mutually agree otherwise, shall be for a minimum of one hour and shall continue from hour to hour until the need for the ordered Emergency Assistance is eliminated by alternative capacity and energy supply sources, reduction of sales, or other means.  When the need for the ordered Emergency Assistance is eliminated, the receiving Load Entity should notify the Host Control Area.  The Host Control Area should then contact the ISO to request release of the order.



	Emergency assistance can be supplied from on-line units, units started for the purpose or from DC Tie(s) at the request of the ISO.  For emergencies external to ERCOT, the ISO will coordinate the scheduling of any power which may be delivered to the DC Tie(s) with the operator of the tie(s).



	For any emergency expected to last more than two hours, a Recovery Plan will be submitted to the ISO by the host Control Area(s) for the affected Load and Generation Entities.  All Entities involved in the Recovery Plan will update their Daily Operations Plan through their host Control Area(s) within 2 hours showing how the emergency will be resolved.





	

A.	EMERGENCY ASSISTANCE (CONT.) 



	The ISO shall not approve transaction requests that create or increase a deficit with respect to a Load Entity’s Responsive Reserve Obligation.  However, the ISO can order delivery of Type E assistance from Responsive Reserve providers or approve a transaction request for delivery from a Responsive Reserve provider.  Such action shall not be considered to cause deficiencies of Responsive Reserve Obligation by the amount of assistance ordered, or the amount of the approved transaction. Examples of events that may result in emergency operation requiring Emergency Assistance to be delivered to a Load Entity and its Load Host Control Area include the following:



		1.	Unexpected loss of capability



a. The ISO can specify that Emergency Assistance be scheduled instantaneously to restore frequency.

b. The frequency should be restored to pre-disturbance conditions within 10 minutes following an event.



		2.	Unexpected problems in starting a unit



		3.	Unexpected loss of transmission lines or transformers required for the delivery of capability to a Control Area



		4.	Inability of a Load Entity’s supplier of capability to deliver due to reasons 1 through 3 above



		5.	Inability to maintain Responsive Reserve greater than or equal to obligations or to otherwise serve demand due to a missed load forecast



		6.	Unexpected loss or reduction of fuel supply



�B.	DISTURBANCE CONTROL ASSISTANCE



Disturbance Control Assistance (DCA) is provided to assist the ERCOT Reserve Sharing Group to restore ERCOT system frequency to pre-disturbance or scheduled frequency conditions, whichever is lower, within 10 minutes following a major disturbance.  ERCOT Members should make every reasonable effort to recover frequency within 10 minutes but NERC penalties will not be assessed unless recovery time exceeds the then current NERC DCS Standard.  ERCOT measures percent compliance with NERC performance standards as a percentage of frequency recovery during the recovery period.  The Load Entities in the Reserve Sharing Group are required to increase their allocated reserve obligation for a three-month period that begins in the second month following the calendar quarter in which the ERCOT Reserve Sharing Group fails to perform adequately.  In this event, a Contingency Reserve Adjustment (CRA) will be calculated by the Performance/Disturbance/Compliance (PDC) Task Force and submitted to the Reliability and Security Subcommittee (RSS) for review and implementation approval.  Details of the NERC Standard may be found in NERC Policy 1 and the Policy 1 Training Document.  



To determine compliance with the NERC Policy, ERCOT has chosen to report as a Reserve Sharing Group and has chosen the loss of the largest unit in ERCOT to be the most severe single contingency.  ERCOT has also chosen that 80% of the size of this unit be used as the minimum threshold for defining a reportable disturbance.  This results in reportable disturbances in the range of 1,000 MW to 1,250 MW.



When a disturbance of between 1,000 MW and 1,275 MW occurs for any reason, the ISO will direct the appropriate Generation Entities via their host Control Area to schedule Disturbance Control Assistance to the Load Entities which sustained the generation loss.



The amount of the DCA scheduled will be pre-determined for trips of any one of the four largest units in ERCOT and published by the ISO.  The ISO will nominally use 1,100 MW for trips of a unit at Comanche Peak and 1,250 MW for trips at South Texas Project.  The ISO will also monitor the breaker status of the four largest units in ERCOT.  The pre-determined amount of DCA to be scheduled will be calculated as the ratio of a Load Entity’s Responsive Reserve Obligation divided by the total of all Load Entities Responsive Reserve Obligation, with the result multiplied by 1,100 MW or 1,250 MW depending on which unit tripped.  The amount of DCA scheduled shall be allocated considering the effects of joint ownership of any unit.



























C.	OPERATION TO MAINTAIN TRANSMISSION SYSTEM SECURITY



		Control Area Operators are responsible for operating their 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 interconnection.  “First contingency” criteria are specified in Operating Guide V.



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



1.	Significant Transmission Overload - The ISO can order curtailment of power transfers, switching of transmission elements or load interruption to relieve a severely overloaded transmission element.  The ISO can order a severely overloaded transmission element whose loss would not have a significant impact on the reliability of ERCOT transmission system switched out to increase interconnected system transfers when such transfers are needed to maintain system reliability.



2.	Violation of “First Contingency” Criteria - The ISO can order redispatch if necessary to eliminate a “first contingency” criteria violation.



3.	Violation of Voltage/Reactive Criteria - The ISO can order a redispatch if coordinated voltage and reactive power criteria that are considered critical to interconnection reliability for the existing or first contingency conditions are violated.



�D.	TRANSMISSION EMERGENCY OPERATIONS



The ERCOT ISO maintains information on the availability of transmission capability through the use of the ERCOT OASIS and the posted ATC values.  Whenever transmission system conditions result in the inability of one or more Load Entities and/or Control Area(s) to establish a Daily Operations Plan which meets all requirements, the ISO will attempt to resolve deficiencies through coordinated interaction with Control Areas.  The Control Areas will coordinate with each Transmission Provider, Generation Entity, and Load Entity within its area and will report back if any corrective or Redispatch actions can be taken.



TRANSMISSION EMERGENCY ADVISORY



The ISO will issue a Transmission Emergency Advisory when ERCOT transmission system conditions are such that operations within first contingency criteria are not likely or possible due to forced outages or other conditions.  The advisory communicates that constraints exist and curtailments of energy transactions are likely.  The ISO will notify all Control Areas and post it on the OASIS.  Host Control Areas will notify appropriate Generation and Load Entities and Transmission Providers.  During operations under an advisory, the ISO may order Emergency Assistance to alleviate constraints.  Such action may be taken when the affected Transmission Provider(s) and Load Entity(ies) assure(s) the ISO that all that can be done has been done.  The ISO will consider the delivery of Emergency Assistance from the most effective source to minimize the amount by which transfer limits must be exceeded.



TRANSMISSION EMERGENCY ALERTS



Transmission Emergency Alerts will be issued by the ISO when forced outages or other abnormal operating conditions occur which require operations outside first contingency transfer limits.  The ISO will notify all Control Areas and post it on the OASIS.  Host Control Areas will notify appropriate Generation and Load Entities and Transmission Providers.  Identified corrective or Redispatch actions, including purchase of Responsive Reserve from sources outside the troubled area, shall be implemented.  To minimize the effects upon the ERCOT System, all Entities will identify and prepare to implement actions, including restoring outaged lines as appropriate and load shedding.  The ISO will order Emergency Assistance as appropriate.



TRANSMISSION EMERGENCY ALERT LEVEL 1



This alert is declared by the ISO for local and/or low-level conditions such as transfers constrained within one Control Area.  The Alert signifies operations beyond first contingency limits and accompanying increased risk to a limited area or to a limited amount of load.



2.	TRANSMISSION EMERGENCY ALERT LEVEL 2



	This alert is declared by the ISO for conditions involving transfers and loads in two or more Control Areas.  Significant generating capacity deficiencies may result without the power transfers.





D.	TRANSMISSION EMERGENCY OPERATIONS (CONT.)



3.	TRANSMISSION EMERGENCY ALERT LEVEL 3

This alert is declared by the ISO for severe conditions affecting large portions of the ERCOT System or conditions putting large amounts of load at risk.



In announcing its declaration of Transmission Emergency Advisory(ies) or Alert(s), the ISO will issue the following statement (including the portions within parentheses as appropriate): 



“The ISO is declaring a Transmission Emergency (Advisory or Alert Level ‘X’) for ERCOT in (describe the area) effective (date and time).  Each Control Area and, through the Control Area(s), each Generation and Load Entity and Transmission Provider will suspend appropriate switching activities and power plant or transmission maintenance unless coordinated with and approved by the ISO until the (Alert or Advisory) is terminated by the ISO.”





























































 	

E.	ADVERSE WEATHER OPERATION



The purpose of this Guide is to provide more uniform reliability during adverse weather conditions (e.g. freezing temperatures, hurricanes, wet weather, ice storms, etc.).  This guide is to be used for scheduling generation to serve the load during times when contingencies are most likely and it should not limit the decision of the Control Area Operator in minute-by-minute operation.  The Control Area Operator's judgment, based on current information, should result in prudent operation of the system.



The ISO will issue an Adverse Weather Advisory or declare Alerts as outlined below, with the effective time of Alert implementation to be whenever the expected weather conditions may significantly limit ERCOT’s ability to serve the system load.



	PREPAREDNESS FOR ADVERSE WEATHER



The ISO will monitor actual and forecasted weather for ERCOT and adjacent NERC Regions. When adverse weather conditions are expected, the ISO will conference with Control Areas, and Control Areas with the Load and Generation Entities they host, regarding potential for adverse reliability impacts and contingency preparedness.



Load and Generation Entities, Transmission Providers and their host Control Areas will establish and maintain procedures for monitoring actual and forecasted weather, and for implementing appropriate measures when there is potential for adverse weather or other conditions which could threaten ERCOT grid reliability.  These measures may include procedures to increase reserve levels and to deploy critical contingency response capabilities.



	ADVERSE WEATHER ADVISORY



	1.	When the ISO has information on weather conditions that could threaten the reliability of the ERCOT interconnection, the ISO will issue an Adverse Weather Advisory to all Control Areas and will post it on the OASIS.  No increase in Spinning Reserve is required.  However, Entities should prepare to implement appropriate measures should further action be required.    

		a.	Any Control Area having information on significant weather changes, oil burning possibilities or any fuel shortages should notify the ISO.  The ISO will advise all Control Areas of pending adverse operating conditions in any Control Area.



		b.	Each Control Area will notify the Generation and Load Entities it hosts when the ISO issues an Adverse Weather Advisory or declares an Alert and will direct appropriate Entity actions. 



	WEATHER ALERTS



Types of Alerts are listed below with specific additional requirements.  Each Control Area will report back to the ISO when they are in compliance with each Alert.  The ISO will cancel Weather Alerts as soon as weather conditions permit.









E.	ADVERSE WEATHER OPERATION (CONT.)



WEATHER ALERT STAGE ONE



Declared by the ISO whenever (1) anticipated rain storms or other turbulent weather conditions (including effects of strong wind, lightning and flooding) may result in significant capability loss due to coal/lignite handling limitations, loss of other power plants or loss of bulk power transmission lines or (2) whenever temperatures in the mid- to- low 20s are likely and maximum temperatures are expected to remain near or below freezing (which could include strong wind and icing effects) in any large area of the state or significant oil burning is imminent.



In announcing its declaration of a Stage One Weather Alert, the ISO will select the appropriate statement from the following (including the portions within parentheses as appropriate):  



“The ISO is declaring a Stage One Weather Alert for ERCOT effective (date and time) due to wet weather conditions (which may be accompanied by strong wind, lightning and flooding).”



“The ISO is declaring a Stage One Weather Alert for ERCOT effective (date and time) due to cold weather conditions with temperatures reaching the mid- to- low 20s and remaining near or below freezing for large areas of the state (with the possibility of strong wind and icing).”



Each Load Entity will increase its Spinning Reserve by an amount equal to at least 50 percent of its Responsive Reserve Obligation (before adjustments) as soon as possible but not later than the effective time of the Alert (this additional Spinning Reserve need not be Responsive Reserve).  Actual capabilities will be used for ERCOT information reporting and oil capabilities will be used for capability planning in each Control Area when oil burning is in effect or imminent.



WEATHER ALERT STAGE TWO 



Declared by the ISO whenever temperatures in the mid- to- low 20s are likely and maximum temperatures are expected to remain near or below freezing (which could include strong wind and icing effects) in the majority of the state.



In announcing its declaration of a Stage Two Weather Alert, the ISO will use the following statement (including the portions within parentheses as appropriate):



“The ISO is declaring a Stage Two Weather Alert for ERCOT effective (date and time) due to cold weather conditions with temperatures reaching the mid- to- low- 20s and remaining near or below freezing for a majority of the state (with the possibility of strong wind and icing).”









E.	ADVERSE WEATHER OPERATION (CONT.)



Each Load Entity will increase its Spinning Reserve by an amount equal to at least 100 percent of its Responsive Reserve Obligation (before adjustments) as soon as possible but not later than the effective time of the Alert (this additional Spinning Reserve need not be Responsive Reserve).  Actual capabilities will be used for ERCOT information reporting and oil capabilities will be used for capability planning in each Control Area when oil burning is in effect or imminent.



WEATHER ALERT STAGE THREE  



Declared by the ISO whenever temperatures in the lower teens are likely and the maximum temperatures are expected to remain in the mid 20s or below in any large area of the state or significant oil burning is imminent.



In announcing its declaration of a Stage Three Weather Alert, the ISO will use the following statement (including the portions inside parentheses as appropriate):



“The ISO is declaring a Stage Three Weather Alert for ERCOT effective (date and time) due to severe cold weather conditions with temperatures reaching the lower teens and remaining in the mid 20s or below for large areas of the state (with the possibility of strong wind and icing).”



Each Load Entity will increase its Spinning Reserve by an amount equal to at least 100 percent of its Responsive Reserve Obligation (before adjustments) as soon as possible but not later than the effective time of the Alert (this additional Spinning Reserve need not be Responsive Reserve).  Actual capabilities will be used for ERCOT information reporting and oil capabilities will be used for capability planning in each Control Area when oil burning is in effect or imminent.



The ISO may order all Generation Entities (via Control Areas) to bring on line all units available for service within the anticipated time frame of the emergency but having startup times greater than one hour.



Control Areas will inform the ISO of hardships incurred or anticipated in maintaining all units on line during minimum load hours.  Control Areas will attempt solutions worked out on an informal basis through the ISO.        	



 

			



�F.	SHORT SUPPLY OPERATIONS



	The ERCOT ISO will review projected conditions and will notify Control Areas when a capability short supply (available generating capability will not meet forecast peak loads and responsive reserve obligations plus 250 MW of Ready Reserve) is indicated.  Upon notification, Control Areas will notify each Generating and Load Entity within its area and will review their particular situation and report back if any corrective actions can be taken.



	1.	SHORT SUPPLY ADVISORY



		If after confirming that the forecasted conditions still indicate that short supply conditions are highly probable, the ISO will issue an ERCOT Short Supply Advisory.  Upon notification of this advisory, each Control Area and Load Entity will prepare to implement applicable steps of the Emergency Electric Curtailment Plan (EECP).



		a.	General Preparation

			All ERCOT Control Areas and Load Entities will take appropriate preparation measures when the ISO declares a Short Supply Advisory.  The preparation measures should include at least the following:



			(	Verify that all generation and/or fuel resources, and transmission lines are being prepared for emergency operation;



			(	Plan the removal of non-essential in-house loads;



			(	Plan the removal of interruptible load as needed;



			(	Notify appropriate authorities and Company management



			(	Notify key employees of "call out" requirements for emergency operations;



			(	Keep the ISO informed of your state of preparedness;



			(	Be prepared to implement all other steps of the EECP.



		b.	Deficit Load Entities

			A Load Entity that is forecast to be deficit and a contributor to the ERCOT Short Supply Advisory condition should take the following actions (which take considerable lead time to implement) to be in effect during the anticipated time of the deficiency:

				

				(	Plan the reduction of voltage to distribution customers as required by EECP Condition 2;



				(	Request that large industrial customers voluntarily reduce in-house loads;



				(	Arrange for the transfer of load to resources outside of ERCOT where applicable;



				(	Appeal through the media for voluntary load conservation by customers.



F.	SHORT SUPPLY OPERATIONS (CONT.)



		c.	Control Areas

			If the ERCOT ISO forecasts that Condition 6, 7 or 8 of the EECP is likely when the Short Supply Advisory is in effect, all Control Areas shall implement the actions outlined in b. above.





�G.	EMERGENCY ELECTRIC CURTAILMENT PLAN



	1.	GENERAL



		At times it may be necessary to reduce electrical demand because of a temporary decrease in available electricity supply.  The reduction in supply could be caused by emergency outages of generators, transmission equipment, or other critical facilities; by short-term unavailability of fuel or generation; or by requirements or orders of government agencies.  To provide an orderly, predetermined procedure for curtailing demand during such emergencies, ERCOT has established this Emergency Electric Curtailment Plan (EECP).



		The objective of the EECP is to provide for maximum possible continuity of service while maintaining the integrity of the ERCOT bulk power transmission system in order to reduce the chance of cascading outages.



	2.	OPERATING PROCEDURES



		The Control Area Operators, in coordination with the ERCOT ISO, have the authority to make and carry through decisions that are required to operate the ERCOT System during emergency or adverse conditions.  Each Control Area will have sufficiently detailed operating procedures for emergency or short supply situations and for restoration of service in the event of a partial or complete system shutdown.  These procedures will be distributed to the personnel responsible for performing specified tasks to handle emergencies, remedy short supply situations, or restore service.  Load Entities will develop procedures to be filed with the ISO and host Control Area describing implementation of Control Area requests in emergency and short supply situations, including interrupting load, notifying others and restoration of service.



		Each Control Area will endeavor to maintain transmission ties intact if at all possible.  This will: (1) permit rendering the maximum assistance to an area experiencing a deficiency in generation, (2) minimize the possibility of cascading loss to other parts of the system, and (3) assist in restoring operation to normal.



		These emergency operating procedures will contain information for the following:



		a.	Utilization and redistribution of spinning reserve to the extent permitted by system conditions.

		b.	Maximum utilization of system capability.

		c.	Maintain station service for nuclear generating facilities.

		d.	Securing startup power for power generating plants.

		e.	Operating power generating plants isolated from ERCOT without 

			communication.

		f.	Restoration of service to critical loads such as:

			(	Military facilities.

			(	Facilities necessary to restore the electric utility system.

			(	Law enforcement organizations and facilities affecting public health.

			(	Communication facilities.

			(	Larger groups of customers. 



G.	EMERGENCY ELECTRIC CURTAILMENT PLAN (CONT.)



		g.	Restoration of service to all customers following major system disturbances.



	3.	IMPLEMENTATION



		The ISO shall be responsible for coordinating with Control Areas to monitor system conditions, initiating the EECP, notifying all Control Areas, and coordinating the implementation of the EECP Conditions while maintaining the maximum transfer limitations.  When conditions permit, the ISO shall conference with Control Areas when presented with information on adverse conditions that could lead to EECP implementation.  Control Areas will notify all Generating and Load Entities of each ISO declared EECP Condition.  The ISO will evaluate conditions and may request that Control Area(s) order Generation Entities to utilize other generation control modes as appropriate.



		The ISO has the authority to obtain Emergency Assistance energy over the DC tie(s) for use by ERCOT after all available generation within ERCOT has been utilized.  The ISO is also the coordinating authority for requests for emergency type power into or out of ERCOT.



		During Conditions 2 through 8, the ISO will, at the Generation Entity’s request, interrupt type C transactions or may replace the transaction with an Emergency Assistance transaction(s) which may create a deficit for the receiving Entity.  The ISO will notify the sending and receiving Control Areas of any changes.  The receiving Control Area will notify the receiving Entity.



		The deficit Control Area(s) will take the lead in implementing the applicable Conditions and in shedding load.  For the purpose of this plan, a deficit Control Area is defined as follows:



For Conditions 1 through 6: A deficit Control Area is one where at least one Load Entity cannot maintain their generation supply and/or Responsive Reserve Obligations or the Control Area cannot satisfy its ACE requirements without ERCOT emergency assistance. 

 

For Conditions 7 and 8: A deficit Control Area is one where load cannot be served without ERCOT Emergency Assistance.



Control Areas will implement appropriate actions of the EECP using the deficit/not deficit status of Load Entities.



		Some of the steps will not be applicable if transfer limitations exist.  There may be insufficient time to implement all Conditions in sequence.  The ISO can immediately implement Condition 8 of the plan any time the system frequency is below 59.8 Hz and will immediately implement Condition 8 any time the frequency is below 59.5 Hz.



		Percentages for Condition 8 will be based on previous year's Control Area peak loads, as reported to ERCOT, and will be reviewed by the ISO and modified annually.

�G.	EMERGENCY ELECTRIC CURTAILMENT PLAN (CONT.)





ISO DECLARES THE CONDITIONS - CONTROL AREAS ORDER LOAD AND GENERATION ENTITIES to implement actions under that Condition (and all above if not previously accomplished) and REPORT BACK TO THE ISO when accomplished.



GENERAL PROCEDURES DURING EECP OPERATIONS:



The following operational practices, some of which are required at all times, will be re-emphasized during EECP operations to offset the undesirable effect of non-performance due to the pressures of the emergency situation.



During EECP operations, the ISO will suspend Ancillary Service obligations that it deems to be contrary to reliability needs.

During EECP operations, the ISO will suspend approvals for transactions that it deems contrary to reliability needs.

During EECP operations, communications restrictions are lifted to enable free sharing of information that pertains to reliability including sharing of status information and recovery activities.

When system frequency is below the scheduled value, the ISO will order all Control Areas with raise ACE requirements to maximize use of spinning reserves to maintain scheduled frequency.

All Control Areas shall update generation plans to limit or remove capacity when unexpected start-up delays occur or when ramp limitations are encountered.

All Control Areas shall report when online or available capacity is at risk due to adverse circumstances.

Control Areas and all other Entities must not suspend efforts toward expeditious compliance with the applicable EECP Conditions declared by the ISO nor initiate any reversals of required actions without ISO authorization.

The ISO will have procedures for determining the proper redistribution of reserves during EECP operations.





















































G.          EMERGENCY ELECTRIC CURTAILMENT PLAN (CONT.)



CONDITION 1 - MAINTAIN ERCOT RESPONSIVE RESERVE OBLIGATION

CONTROL AREAS	Order the GENERATION AND LOAD ENTITIES to:

	-  Order needed available units on line.

	-  Utilize non-ERCOT resources as available.



ISO		          -  Request utilization of all needed available units.

- Distribute available spinning reserves among Control Areas up to maximum transfer               	capability.					           

-  Obtain emergency energy over the DC tie(s) after all available generation within ERCOT       	has been utilized.

	                                      -  Notify the Southwest Power Pool Security Coordinator.



CONDITION 2 - MAINTAIN ERCOT SPINNING RESERVE EQUAL TO LARGEST UNIT IN OPERATION

CONTROL AREAS    -  Direct Deficit Control Areas with available interruptible load to remove sufficient	                                                       interruptible load in amounts specified by the ISO to eliminate their deficit condition and                                             restore adequate regulation.



CONTROL AREAS    Direct DEFICIT LOAD ENTITIES to:

-	Remove sufficient interruptible load, including loads controlled by high-set under- frequency relays, to conform with ISO instructions.

		-	Reduce customer loads by load management if available. 

-  	Reduce customer loads by reducing distribution voltage if deemed beneficial by the Host Control Area.



CONDITION 3

CONTROL AREAS	   Direct ALL LOAD ENTITIES to:

- Remove increments of interruptible load that are not controlled by high-set under-frequency 

   relays.

					   -  Reduce in-house non-essential loads.



CONDITION 4

CONTROL AREAS	   Direct ALL LOAD ENTITIES to:

					   -  Remove all remaining increments of interruptible loads.



CONDITION 5

(    CONTROL AREAS          Direct DEFICIT LOAD ENTITIES to:	          

                                                   -  Utilize other resources outside ERCOT by implementing block load transfer schemes.

                                                   -  Request voluntary curtailment of large industrial customers.

                                                   -  Appeal by media for voluntary load reduction.



(    ISO	- Redistribute available spinning reserves among Control Areas up to maximum transfer                                                               capability.



CONDITION 6 - MAINTAIN 60.0 Hz (NO AVAILABLE SPINNING RESERVE) AND MAXIMUM TRANSFER LIMITATIONS

CONTROL AREAS	   Direct ALL LOAD ENTITIES to:

							-		Reduce customer loads by load management if available.

-  Reduce customer loads by reducing distribution voltage except when the Host Control Area deems it a threat to reliability or voltage stability.

G.          EMERGENCY ELECTRIC CURTAILMENT PLAN (CONT.)



					-  Request voluntary curtailment of large industrial customers.

					   -  Utilize other resources outside ERCOT by implementing block load transfer schemes.

					   -  Appeal by media for voluntary load reduction.

					- Confirm that all generators are at maximum generation and other resources are being             maximized.



CONDITION 7 - MAINTAIN 59.8 Hz OR GREATER AND MAXIMUM TRANSFER LIMITATIONS

The ISO will direct CONTROL AREAS to direct LOAD ENTITIES that cannot meet their load without ERCOT Emergency Assistance to shed enough firm load to eliminate the deficiency.  The LOAD ENTITIES must keep in mind the need to protect the safety and health of the community and the essential human needs of the citizens.



CONDITION 8 - MAINTAIN 59.8 Hz AND MAINTAIN MAXIMUM TRANSFER LIMITATIONS

The ISO will direct, in 100 MW blocks, ALL CONTROL AREAS to direct ALL LOAD ENTITIES to shed firm load distributed as listed below in order to maintain a steady state system frequency of 59.8 Hz.



		Control Area							Load Entity

		COA			3.764				COA				3.764



		CPS				6.984				CPS					6.984



		CSWS			11.137				CPL					8.214

											WTU				2.629

											Tex-La				0.235

											Weatherford			0.059



		HLP				26.006				HLP					26.006



		LCRA			4.371				LCRA				4.371



		PUB				0.368				PUB					0.368



		STEC/MEC		0.605				STEC/MEC			0.605



		TMPP			4.425				BEC					2.327

											Bryan				0.441

											Denton				0.461

											Garland				0.945

											Greenville			0.200

											Granbury				0.033

											BPM				0.018



		TNMP			1.255				TNMP				1.230

											Hunt-Collin			0.025



		TUE				41.086				TUE					40.428

											SESCO				0.229

											TNMP				0.066

											College Station			0.267

											Rayburn Country	0.096

G.          EMERGENCY ELECTRIC CURTAILMENT PLAN (CONT.)



                  4.      TERMINATION



As much as practicable, EECP operations will be terminated in reverse order of the Conditions. The ISO TERMINATES THE CONDITIONS – CONTROL AREAS ORDER LOAD AND GENERATION ENTITIES to implement appropriate actions to terminate previous actions as conditions improve.



LOAD ENTITIES that are not dependent upon Emergency Assistance to serve load shall be allowed first to restore firm load to service.



Caution shall be exercised in the restoration of load to service to maintain stable system frequency.



LOAD ENTITIES that need Emergency Assistance in order to serve their load will restore firm load to service only after all other firm load has been restored.  Caution shall be exercised to ensure that system frequency remains stable.



Block load transfer schemes should remain transferred until the system is stable and significant reserves have been restored.  The ISO will determine when the schemes may be returned to normal. 



Interruptible loads will be restored to service in reverse order to their drop, as much as is practicable.



If ERCOT reserves are sufficient to end the EECP even though one or more Entities may remain in DEFICIT status, termination of EECP operations may be authorized by the ISO.









				�	 
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	The purpose of this guide is to provide general philosophies to be followed in the event of a partial or complete collapse of the ERCOT system. Timely implementation of a restoration plan compiled according to this guide should facilitate coordination between Control Areas and ISO and insure restoration of service to the ERCOT System at the earliest possible time.  Generation Entities will provide individual plant start-up procedures for coordination of their activities with those of their Host Control Area.



	Pre-established plans and procedures cannot foresee all the possible combinations of system problems that may occur after a major failure.  It is then the responsibility of the Control Area and ISO Operators to restore the system to normal, applying the principles, strategies, and priorities outlined in this guide and in their respective Black Start Plans.  Supporting information to be used during system recovery can be found in Appendix III.E.



	1.	PRINCIPLES



		In order to minimize the time required, the ISO will coordinate the restoration utilizing the principles, strategies, and priorities outlined in this guide.   

		

		The ISO shall establish and maintain a system black start capability plan that shall be coordinated, as appropriate, with the black start capability plans of neighboring Regions. Documentation of system black start capability plans shall be provided to NERC on request. (NERC Planning Standard IV.A.  S1  M1)



		Each Control Area will have readily accessible and sufficiently detailed current operating procedures to assist in an orderly recovery.



		Mutual assistance and cooperation will be essential during the restoration.  Deliberate, careful action by each Control Area and the ISO is necessary to minimize the length of time required for restoration and to avoid the reoccurrence of a partial or complete collapse.



		Recovery will depend on communicating to the ISO an accurate assessment of the system condition and status by each Control Area throughout the restoration.  Adequate and reliable communications must be available within a Control Area, between directly interconnected Control Areas, between each Control Area and the ISO.



	2.	STRATEGIES



		In the event of a partial or complete system blackout, immediate steps must be taken to return the interconnected network to normal as quickly as possible.  Each Control Area should initiate its own black start procedure and immediately notify the ISO of its condition and status.



		Once it is apparent that the emergency is an ERCOT problem, the focus of the restoration should shift from the Control Area priorities to ERCOT priorities.  As generating and transmission capabilities become available, systematic restoration of ERCOT load with respect 
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		to priorities should begin, taking care to balance load and generating capability while maintaining an acceptable frequency.



		Appropriate voltage levels and reactive control must be maintained during the restoration.  Consideration should be given to connecting islands at locations having communications, frequency control, voltage control, synchronization facilities, and adequate transmission capacity.  The ISO will coordinate the return to full Automatic Generation Control in the interconnection.



	3.	PRIORITIES



		In conjunction with the procedures established in ERCOT Operating Guide No. III.E., priorities for an ERCOT system restart are listed below:

		

		a.	Secure and/or stabilize generating units where necessary.

		b.	Assess Control Area condition, ERCOT system condition, and available communication facilities.

		c.	Restore and maintain communication facilities to the extent possible.

		d.	Bring units with black start capability on-line.

		e.	Provide service to critical facilities:

			(	Provide station service for nuclear generating facilities.

			(	Provide critical power to as many power plants as possible to prevent equipment damage.

			(	Secure or provide startup power for generating plants that do not have black start capability.

			(	Supply station service to critical substations where necessary.

		f.	Connect islands taking care to avoid recurrence of a partial or complete system collapse.

		g.	Restore service to critical loads such as:

			(	Military facilities.

			(	Facilities necessary to restore the electric utility system.

			(	Law enforcement organizations and facilities affecting public health.

			(	Public communication facilities.

		h.	Restore service to the remaining customers.  Attention should be given to restoring feeders with under-frequency relay protection.



	4.	RESPONSIBILITIES



		a.	Control Areas

			Each Control Area will maintain a Black Start Plan for its area and train associated personnel (Control Area Operators, power plant operators, etc.) in its implementation.  In the event of an ERCOT system collapse, each Control Area will:

			(	Take immediate steps to initiate its plan.

			(	Supply the ISO with information on the status of generation, transmission, and communication facilities.   

			(	Coordinate through the ISO for reconnection of Control Areas and/or islands.

			(	Provide available assistance as directed by the ISO.
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		b.	ISO

				The ISO will use this guide and Appendix III.E. as an ERCOT Black Start Plan and train associated personnel in its implementation and use. In the event of an ERCOT system collapse, the ISO will: 

			(	Maintain continuous surveillance of the status of the ERCOT system

			(	Act as a central information collection and dissemination point for the individual Control Areas.

			(	Coordinate reconnection of Control Areas.

			(	Direct assistance for Control Areas.

			(	Direct the distribution of reserve.

			(	Coordinate the return of the ERCOT system to Automatic Generation Control.



	5.	CONTROL AREA BLACK START PLANS



		Each Control Area will maintain a Black Start Plan for its area that is consistent with this Guide.  All plans and procedures shall be readily available to the Control Area System Operators and copies of all plans shall be provided to both the ISO and each adjacent Control Area.  Control Area System Operators should review these documents on a regular basis.  It is suggested that individual Control Area Black Start Plans include the following elements:



		a.	Strategies and philosophies for Control Area restart.

		b.	Identification of the relationships and responsibilities of the Control Area's personnel necessary to the restoration.

		c.	Identification of Black Start resources including:

			(	Unit resources.

			(	Transmission resources.

			(	Communication resources.

			(	Fuel resources.

			(	Mutual assistance arrangements.

		d.	Contingency plans for failed resources.

		e.	Identification of critical load requirements.

		f.	Identification of special equipment requirements.

		g.	Provisions for training of personnel.

		h.	Provisions for testing and verification of the resources and procedures.

		i.	General instructions and guidelines for Control Area Operators, power plant operators, communications personnel, T&D personnel. 



		When incorporated into the general instructions and guidelines for Control Area and ISO Operators, the elements listed above will supply a broad background of information available for use to effectively recover from a major ERCOT system collapse.  These elements will also help to identify common problems facing the Control Areas and ISO during restoration.  It is essential that the Control Area and ISO System Operators be familiar with these plans and procedures so that the ERCOT System can be restored to normal as quickly as possible.



		The ISO will review all plans and procedures for consistency and conformance with this guide and insure that they are updated at least annually.  The ISO will make annual reports during 
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		the first quarter to the Reliability and Security Subcommittee of plan review and any testing activities of black start resources.  Appendix III.E. addresses general considerations for conducting black start tests.  The ERCOT ISO shall verify that the number, size, and location of system black start generating units are sufficient to meet system restoration plan expectations.  (NERC Planning Standard IV.A.  S1  M5)
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The following appendix provides detailed and specific information to be used in conjunction with Black Start Guide No. III.F.  Each Control Area should use this information for technical reference material, development of black start plans, and training of personnel.



1.	GENERAL CONSIDERATIONS



	a.	Determining System Status

		If a plant loses voltage on all busses and incoming transmission lines, then plant operators should assume there is a system wide blackout.  Communication with Control Area System Operators should be established as soon as possible.  Control Area System Operators should begin evaluation of system conditions immediately.  Once it has been established that a system blackout condition exists, Control Area System Operators should alert necessary personnel and management to implement the black start plan.



		Control Area System Operators should determine communications capability to the ISO and power plants.  Efforts should be directed to re-establishing critical communications paths.



		Priority should be given to determining the status of nuclear power plant facilities and switchyards in order to re-establish offsite power supply.



		System status conditions to be surveyed include but are not limited to:

		(	Areas of the system that are de-energized.

		(	Areas of the system that are functioning.

		(	Amount of generating reserve available in functioning areas.

		(	Power plant availability and time required to restart.

		(	Status of transmission breakers and sectionalizing equipment along critical transmission corridors, and at power plants.

		(	Status of transmission breakers and sectionalizing equipment at tie points to other areas.

		(	Status of fuel supply from external suppliers.

		(	Under-frequency relay operation.

		(	Relay flags associated with circuits tripped by protective relays.



		Control Area System Operators should contact and report system status to the ISO as soon as possible.  The ISO should assemble the status information received from Control Areas and implement the ERCOT Black Start Guide as appropriate.  The ISO should periodically communicate ERCOT status information to the Control Areas by the hotline.



	b.	Verifying Communications

		Reliable communications between the Control Areas and ISO will be the key to a safe and timely restoration following a collapse within the ERCOT system.  As part of the initial assessment after a partial or complete system blackout, communication facilities should be tested and verified.



		The ISO System Operators should:

		(	Contact respective Control Areas to verify communications and disseminate information.

		(	Verify the integrity of the ERCOT Hotline.



		The Control Area System Operators should:

		(	Verify communications within their area with special emphasis given to power plants.

		(	Verify communications to Load Entities and between neighboring Control Areas.

		(	Contact the ISO to report on status.



		Should problems be encountered with any of the primary communication facilities, alternate facilities should be established and this information conveyed to appropriate personnel.



		Communications will be vital to an orderly recovery.  To keep communication facilities available, operating personnel should ensure that conversations are concise and effective.



	c.	Preparing for System Restoration

		Orderly restoration will usually require sectionalizing the de-energized parts of the system into smaller, manageable blocks before they are energized.



		The sectionalizing process should usually address the following objectives:

		(	Priority should be given to restoring offsite power to nuclear power plants.

		(	Make blocks of load to be energized as small as possible to minimize the problems of cold load pickup.

		(	Control Area System Operators should verify that their switching orders as well as any standing emergency switching orders have been completed.



		The ISO should review the status information received from Control Areas and establish priorities for mutual assistance.



	d.	Bringing Up Plants

		Priority should be given to safe shutdown of the power plant and to restoring offsite power to nuclear power plants.



		Large steam plants will need an outlet for the minimum generation requirement soon after coming on line.



		Priority should be given to preparing units that can come on line most rapidly.



		Plants with black start capability should have standing orders to begin the process of bringing their units back up when the switchyard and all incoming transmission lines are de-energized.  The plant should not synchronize or pickup load without communicating with the Control Area Operator unless there are other procedures in effect.



		Plants without black start capability should have standing orders to begin preparing the plant for energization from an external line when the switchyard is de-energized.  When the bus is energized, it may be necessary to notify the Control Area Operator before starting large motors. Start the unit as quickly, but safely as possible.  When the unit is ready to be put on-line, notify the Control Area Operator and wait for his instructions before synchronizing.



		Frequency and voltage control will be critical and erratic when the units are placed back on line. Plant operators should be prepared to control to the direction of the Control Area Operators. Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.



		Some combustion and steam turbines may have relatively high set under-frequency relays that could cause unit trips in the initial stages of recovery. Plant operators should be aware of any under-frequency trip set points and operate accordingly.  It is preferable to use the units with lowest under-speed trip for initial restoration.



		Automatic voltage regulators should be placed in service as soon as practical after bringing units on line and should remain in service to improve machine stability.



		As soon as possible, after bringing a unit on line, automatic governor controls should be placed in the "automatic" position to insure instantaneous governor response to changes in load.



	e.	Picking Up Lines

		Ties between nearby power plants should be established as soon as possible. Priority should be given to restoring at least one circuit to nuclear power plants to provide offsite power for safe shutdown.



		A line should be energized from the strongest electrical source.  Switching devices on all substation or transmission capacitor banks along the line should be open unless needed for voltage control.



		Energizing transmission auto-transformers (345/138, 138/69) and shunt reactors at plants will allow plant operators to increase field current on the generators to increase stability.  Also, this reactive current will help keep transmission voltages from becoming excessive.



		Caution should be exercised in the use of 345 kV transmission.  Because of high values of line charging, energizing one of these circuits with little or no load can produce excessive voltage and can damage substation equipment.



		Control Area Operators should exercise care when energizing transmission lines, such that they do not close a breaker into a fault.  Control Area Operators should be aware of any transmission lines that tripped while the system was going down and have field personnel check the relay flags before energizing the line.



		Ferroresonance may occur on energizing a line or while picking up a transformer from an unloaded line.  Control Area Operators should be on guard for unusually high sustained voltages during such switching.  345 kV lines may be highly susceptible to this phenomenon and their use should be minimized in the early stages of restoration.

 

		Impedance relays that do not have out of step blocking may trip lines due to power swings during restoration (a good indication that the line tripped due to excessive power swings rather than a fault is the existence of impedance relay flags and no ground flags).



	f.	Picking Up Load

		In general, 69 kV and 138 kV lines along with radial 345 kV lines to auto-transformers may be used to energize load.  When energizing a 345 kV circuit and auto-transformer combination, both the line and transformer should be energized at the same time to avoid the problem of excessive voltage.  The more lightly loaded a unit is, the less load increment it can safely pick up.

		Cold load pickup can involve inrush currents of 10 or more times the normal load current depending on the nature of the load being picked up.  This will generally decay to about two times normal load current in two to four seconds and remain at a level of 150 to 200% of pre-shutdown levels for as long as thirty minutes.



		Priority should be given to restoring offsite power to nuclear power plants.  As critical and priority loads are restored, consideration should be given to restoration of loads controlled by under-frequency relays.



		When energizing load, the Control Area System Operators must be in close contact with the plant operators, in order that excessive load is not picked up on a unit in one operation.  Generally, pick up no more than 5% of the total generating capability in an island in a single step.  If load is picked up in blocks that are too large, then the current inrush may operate over current relays that trip the loads off the system again.  There should be sufficient time between switching operations to allow the units to recover from the sudden increase in load.



		Exercise caution when loading a single unit to more than 50% of its control range until additional units have been brought back on-line in that island. Generally, no unit should be loaded to more than 80% of its normal rating until system conditions return to normal.



		Since each plant may be operating independently, plant operators will have to monitor and adjust their unit's voltage and frequency.  Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.  Voltage should be kept as close as possible to normal schedules.  As more units are brought up and more load is added, the voltage and frequency will tend to stabilize.



		Residential and commercial load will most likely be easier to pick up and maintain than industrial loads.  This is due to the large fluctuation possible with industrial loads.



		Exercise caution when re-energizing capacitor banks after load has been picked up.  The change in system voltage that occurs will be much larger than normal because of the reduced system fault duty.



	g.	Synchronizing Between Areas

		As the Control Area Operators pick up load in their areas, they will reach a point at which they will need to energize a line that crosses into another island.  At this point, System Operators in the affected islands must prepare to synchronize their islands together and close the tie line.  Interconnection should only be attempted at a power plant, or if necessary, at a breaker station with synchroscope.



		The priorities for establishing interconnections to assist neighboring Control Areas will be determined by the ISO.



		Control Area System Operators should have field personnel in area islands to check breakers at each end of the line to insure they are open regardless of supervisory indication.  The area with the largest amount of generation on-line should energize the line first.



		Where available, field personnel should synchronize and close the tie breakers at the point of interconnection.  If there is a sufficient frequency difference that the islands cannot be synchronized, the island with the least generation on-line should adjust its frequency to achieve synchronization.



		When synchronizing, both phase angle across the breaker, and the voltage on each side of the breaker should be measured.  If possible, the phase rotation should be stopped and the phase angle reduced to 10 degrees or less before closing the breakers.



		In general, tie lines should not be loaded to more than 50% of thermal rating until multiple tie paths have been established.  Additional ties should be closed as soon as possible to reduce the possibility of "twisting out". 



2.	ISO COORDINATION



	The ISO Operators will direct the Control Areas in a coordinated restoration by monitoring the individual Control Area's implementation of the plan, by providing system status information to the Control Areas, and by directing Control Area assistance and reconnection.  The ISO Operator must obtain the information from the Control Area Operator for use in directing assistance, reconnection, reserve distribution, and automatic generation control.



	The ISO Operators should immediately assess system conditions and communication facilities.  The ISO Operators are responsible for informing the Control Area Operators of the extent of the blackout.



	The ISO Operators should expect notification of Control Area status from the Control Area Operators.  It is imperative that this information be recorded and shared with the Control Areas, Load Entities.  The ERCOT Hotline (see Communications section) should be used to communicate simultaneously with the Control Areas on a periodic basis.



	System status conditions which should be surveyed include but are not limited to:

	(	Communication Facilities

	(	Transmission System

	(	Generating System

	(	Fuel Supplies

	(	Any significant conditions which might affect restoration



	As each Control Area begins to implement its plan for restoration, the ISO Operator will monitor the changes in generating conditions, restoration of transmission lines, and any load that is re-energized.  A general summary of each Control Area's plan is included in this appendix.



	The ISO Operators should be sure that each Control Area is successfully implementing its black start plan.  The ISO Operator will direct mutual assistance by utilizing the black start map and contacting the Control Area most able to provide the assistance.  Once the two Control Areas have been directed to cooperate in mutual assistance, the ISO Operator should withdraw from the conversation and only require updates of status.



3.	CONSIDERATIONS FOR BLACK START TESTING



	As prescribed by the ERCOT Black Start Guide, testing should be performed to verify black start resources. 



	The ERCOT ISO shall maintain a record of system black start generators within ERCOT and update such records on an annual basis.  The record shall include the name, location, MW capability, type of unit, date of test, and starting method of each system black start generating unit.  (NERC Planning Standard IV.A.  S1  M1)  A Black Start Unit Test Results Form will be developed by the ISO.



	The owner or operator of each system black start generating unit shall demonstrate at least every five years through simulation or testing, that the unit can perform its intended functions as required in the system restoration plan.  Documentation of the analysis shall be provided to the ERCOT ISO or NERC on request.  (NERC Planning Standard IV.A.  S1  M3)



	The results of the periodic testing of the startup and operation of each system black start generating unit shall be documented and provided to the ERCOT ISO and NERC on request.  (NERC Planning Standard IV.A.  S2  M4)



	The following items are considerations when conducting these tests:



	(	Insure that all sources of outside power are removed from the unit -especially communications equipment, battery chargers, etc.  Testing during nighttime hours is more realistic.



	(	The testing procedure should be documented and should simulate an actual black start as nearly as possible including verbal communications, switching, other areas of the Control Area, transmission corridors or stabilizing load when applicable, and identification of the plant equipment to be started.



	(	A complete black start test, including picking up load, is the most meaningful.  If this test sequence is not practical, as much of it should be performed as possible.
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	Reliable operation of the ERCOT interconnected systems require continuous surveillance and immediate action by System Operators to conditions, both normal and abnormal.  In order to maintain the integrity of this complex system, the System Operators must be well qualified, adequately educated, mentally suited, and thoroughly trained in the principles and procedures of interconnected systems operation.



	This Guide is to help establish the prerequisites and requirements for selection and training of System Operators including Control Area Operators and Generation System Operators.  Control Area Operators and Generation System Operators who control operation of generating facilities engaged in interconnected system operation in ERCOT are subject to any certification requirements adopted by the ERCOT Technical Advisory Committee.



	1.	SELECTION OF SYSTEM OPERATORS



		To be selected as System Operators, candidates should be capable of directing other personnel in their own system and, at the same time, work harmoniously with the ERCOT ISO System Operators and other Control Area System Operators.  In addition, they must have a high intellectual ability, above average reasoning, mathematical ability, high level communication skills and reasonable mechanical aptitude.  To insure compliance of this criteria, a screening and selection procedure must be considered for prospective System Operators.  This procedure should include the following:



		a.	Evaluation against a detailed job description.



		b.	Analysis of the candidate's past work record to determine character, reputation, and previous experience.



		c.	In-depth interview with each candidate.



		d.	Evaluation of intelligence, logic, mathematical, and communication skills along with psychological fitness.



	2.	TRAINING



		A primary objective is to train System Operators such that they will be educated, motivated, and possess the necessary skills to be able to direct the operation of the power system in accordance with the ERCOT operating guides and Control Area operating goals.  These training objectives are:



		a.	Maintain the safety of personnel, even during emergency situations involving complex switching and manipulation of control elements.
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		b.	Protect system components, particularly major power system elements from serious life degradation or harm.



		c.	Operate the system in a secure manner to minimize violations of operating limits, avoiding customer outages where reasonably possible, and avoiding unstable situations that might result in widespread outages or blackouts.



		d.	Operate the system as economically as possible within continually changing operating constraints.



		e.	Restore the system to its normal operating state as rapidly as practical after a disturbance.



	3.	SUGGESTED ITEMS FOR INCLUSION IN A TRAINING OUTLINE



		Before a System Operator can effectively operate a power system, a thorough understanding of the basic principles of electricity must be acquired.  The ERCOT system consists of a variety of components, equipment, and apparatus.  A thorough understanding of these, their functions and characteristics is essential.  The System Operator should also have skills in supervision, communications, and decision-making.  The following outline covers these basic principles:



		a.	Normal Operations

			(1)	Power flow concepts, determination and control

				Generation

				Transmission

				Transformation

				Loads and effects on system

				Phase angle



			(2)	Voltage control concepts

				Load characteristics

				Standards

				Schedules

				Generator excitation

				Transformer taps

				Reactors

				Reactive sources

				Generators

				Synchronous condensers

				Capacitor

				Line and cable switching



			(3)	Control concepts

				Dispatching techniques

				AGC and unit governor relationships

				Area control error

				Interchange control

				Inadvertent interchange
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			(4)	Economic operations concepts

				Dispatching techniques

				Heat rates

				Fuel costs

				Startup and shutdown costs

				Pumped storage costs and capacity

				Unit commitment

				Economic loading

				Transmission loss effect

				Utilization of limited energy capacity

				Incremental and decremental costs

				Accounting procedures



			(5)	Operating guides and constraints

				Operating manuals

				Operating guides

				Control Performance Criteria

				Minimum Criteria for operating reliability

				Contingency assessments

				Generator outage

				Transmission outage

				Transformer outage

				Combinations of the above

				Equipment capabilities and limits

				Thermal

				Voltage/Reactive

				Relay

				Stability

				Reserve requirements (special)

				Time error and frequency

				Voltage

				Switching-voltage & redistribution of flow



			(6)	Operating considerations

				Safety of personnel and equipment

				Synchronizing

				Line switching and clearance

				Ferroresonance

				Metering failures

				Maintenance and scheduling criteria

				Generation

				Transmission

				Substation

				Protection
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		b.	Abnormal Operations

			(1)	Dynamic performance of ERCOT

				Transient stability

				Oscillations

				Relay action

				Control initiated swings

				Causes of disturbances



			(2)	Dynamic performances of equipment

				Governor response

				Exciter response

				Relays and breakers

				Under-frequency relays

				Metering

				Automatic controls

				Plant

				AGC

				Voltage

				Generator and load tripping



			(3)	Recognition of abnormal conditions

				Sabotage or suspected sabotage

				Loss of load

				Breaker operations

				Line faults

				Generator trips

				Frequency deviations

				Interchange amounts

				Voltage levels

				System separations

				Communication with plants, other Control Areas and ISO(s)



			(4)	Remedial action

				ERCOT Emergency Operating Procedure

				Islanding

				Load Shedding

				Generator dropping

				Shifting generation

				Switching operations, including interconnection

				Isolated system operation

				High and low frequency operation

				High and low voltage operation



			(5)	Recovery

				Generation startup capabilities and pickup rates

				Sectionalizing
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				Load pickup priorities and problems

				Low voltage networks

				Synchronizing with Control Areas and ERCOT using ERCOT Black Start procedures



		c.	COMMUNICATIONS

			(1)	Facilities available

				Security and Information System (SIS)

				Common carrier systems

				Private systems (microwave)

				Radio

				Power Line carrier

				Emergency power supplies



			(2)	Information exchange

				Control Areas

				ERCOT ISO

				Power plants

				Substations

				Management

				ERCOT Executive Director



		d.	ERCOT INTERCONNECTED SYSTEM OPERATION

			(1)	Philosophy of operation

				Benefits

				Obligations

				Responsibilities

				Authority



			(2)	Effects on ERCOT performance

				Frequency

				Interchange

				Reserves

				Mutual assistance

				North/South arrangements

				Communications



			(3)	Off-normal operations

				Responsibilities

				Actions required



		e.	MODERN POWER SYSTEM CONTROL AIDS

			(1)	Equipment

				Man-machine interface

				Supervisory control

				Data acquisition
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				Failover and restart

				Simulator

				Audio-visual aids



			(2)	Theory and use of application programs in normal and emergency  operation

				Interaction program results on systems and other programs

				Effects of data errors

			(3)	Alternative control methods during equipment and program unavailability



			(4)	Typical application programs used

				Economic dispatch

				AGC

				Unit Commitment

				Operator load flow

				Contingency analysis

				Corrective strategies

				State estimation

				Interchange accounting

				Transaction evaluation

				Automated billing

				ERCOT Security and Information System (SIS)



		f.	SUPERVISOR CHARACTERISTICS

			(1)	Personnel supervision

			(2)	On-the-job training preparation

			(3)	Verbal communication

			(4)	Decision making

			(5)	Stress management



	4.	TRAINING PRACTICES



		a.	CONTROL AREAS

			Each Control Area should establish a clear requirement, define and develop a systematic approach in administering the training, and provide the necessary feedback as a measurement of curriculum suitability and trainee progress.  Each Control Area should recognize the importance of training and provide for the System Operators to participate through adequate staffing and work-hour scheduling.



	b.	ERCOT SYSTEM OPERATOR TRAINING SEMINAR

		In order for system wide problems to be effectively addressed and to maintain a consistency across all Control Areas, the training seminar will be held at least annually.  This seminar provides a means for all Control Area and ISO System Operators to meet and analyze common topics and issues as well as participate in formal training sessions.
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		In order for these training practices to be effective and to adequately reflect the continually changing ERCOT system, they must be reviewed and training continued regularly by all System Operators



5.	SUMMARY



	Successful training programs clearly contribute to the successful operation of ERCOT and significantly aid in the continuing existence of safe, secure, reliable, and efficient Control Areas in which no workers are stressed beyond reasonable and acceptable limits.��tc "OPERATING GUIDE NO. V  - OPERATIONS PLANNING" \f C \l 1�A.	GENERATION FACILITIES



	The intent of this Guide is to define the minimum requirements for integration of a generation facility into the ERCOT transmission system.  A generation facility herein is defined as a cogenerator, utility generator, or other third party generator that supplies energy to the ERCOT Transmission system.  Listed below are thirteen general requirements that must be met to integrate each generation facility into the ERCOT System.  



	1.	Each generation facility must be in an ERCOT Control Area and be reported by that ERCOT Control Area to the ERCOT ISO in the manner as specified in Section C of the Introduction, or any other applicable ERCOT agreement requiring information on generation.



	2.	Each generation facility should provide the following information or communication ability to its respective ERCOT Control Area and the Control Area in which it is physically located.



		a.	Telemetry should be provided from the generation facility to the Control Area Control Center. Quantities to be telemetered should include generator megawatts, generator megavars, generator energy (megawatt-hours), substation equipment status, and voltage where the facility connects to the transmission system.  (NOTE:  Energy accounting shall be done in accordance with applicable ERCOT Guides and in a manner acceptable to all Control Areas involved).



		b.	Reliable communications for transfer of data and voice shall be provided from the generation facility to the Control Area Control Center.  Voice communications should be provided by a separate dedicated channel.



		c.	The generation facility shall provide daily information to the Control Area System Operator including, but not limited to, unit status, unit capability (both hourly and daily), and any fuel limitations.  This also includes any condition that may threaten available off line units.  The Control Area System Operator will promptly report this condition to the ISO.  This includes units that if placed in service would be at risk.  The condition may be fuel supply, auxiliary equipment, transmission limitations, or any condition that threatens the capacity of that unit or the transmission system.  



		d.	Annually, the generation facility shall provide information to the Control Area System Operator such as seasonal capability where applicable, planned maintenance schedules, and anticipated capacity factor.  This information shall be updated when it changes.



		e.	The generation facility, if in operation, shall be manned or monitored 24 hours per day by qualified personnel who can make operation decisions and control facility output when requested by the Control Area System Operator.



	3.	Each generator at a generation facility shall have an automatic speed governor in service while the generator is on line.  Testing and regulation performance of the speed governor shall be in accordance with ERCOT Operating Guide No. I.A.3.
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	4.	Each generation facility shall provide dispatchable output consistent with the operation of the facility and needs of the Control Area in order that the Control Area System Operator can prevent system loading problems.  During minimum load periods, all generation facilities shall reduce output at the direction of the appropriate Control Area System Operator to maintain adequate system control.



	5.	In the event of an ERCOT declared emergency, the Control Area System Operator shall notify the generation facility operator and require him to increase or decrease generation or change voltage and reactive requirements.  The generation facility shall use its best efforts in meeting these required output levels in order that the ERCOT System can maintain safe and reliable load and voltage levels.



	6.	It is the responsibility of all generators in a Control Area to carry an operational share of Control Area reactive support to insure adequate and safe voltage profiles are maintained in the Control Area and ERCOT.  To accomplish this, the following requirements shall apply to each generation facility.



		a.	Each generation facility shall have automatic voltage regulators and power system stabilizers in service per ERCOT Operating Guide No. I.A.2.



		b. 	The generation facility shall be designed and operated consistent with the reactive needs of the Control Area in which it is physically located and as required in ERCOT Operating Criteria (Section C of the Introduction).



		c.	The appropriate Control Area System Operator shall be able to dispatch the reactive output (VARS) of each generation facility within its design capability to maintain adequate transmission voltage in the Control Area.



	7.	The generation facility machine characteristics and plant design shall incorporate the under-frequency load shedding philosophy and criteria of ERCOT Operating Guide No. I.E. and ERCOT Operating Criteria (Section C of the Introduction).  Inherent in this philosophy is the idea that all generators remain on line until all three load shedding steps have been executed. 



		a.	If under-frequency relays are installed, it is recommended they be set to automatically remove individual generating units from the ERCOT system within the following limits:
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Frequency Range�Minimum Delay to Trip��above 59.4 Hz�no automatic tripping

(continuous operation)��above 58.4 Hz up to

and including 59.4 Hz�9 minutes��above 58.0 Hz up to

and including 58.4 Hz�30 seconds��above 57.5 Hz up to

and including 58.0 Hz�2 seconds��57.5 Hz or below�no time delay��

		b.	No prearranged instruction that conflicts with the above limits will be given for the manual removal of an otherwise operable generating unit.  This operating guide is not intended to conflict with the plant operator's responsibility to protect generating units from potentially damaging operating conditions.  While this guide does not address the removal of generating units for frequency deviations above 60 Hz, it is realized that the generating unit operating restrictions below 60 Hz apply equally to operation of a generating unit above 60 Hz.



	8.	The generation facility shall have protective relaying necessary to protect its equipment from abnormal conditions as well as to be consistent with Control Area protective relaying criteria as described in ERCOT Operating Guide No. V.C.



	9.	The generation facility shall perform maintenance, start-up, and operation in a reliable and safe manner consistent with good utility practices.  Synchronizing of the generation to the Control Area and the ERCOT system shall be done in a safe manner as defined by the Control Area.  Any switching or clearances required by the generation facility in the transmission switchyard connecting it to the transmission system shall be done in a safe manner according to the switching procedures as defined by the appropriate Control Area.



	10.	Adequate transmission facilities shall be planned, designed, constructed and operated between the generation facility and the Control Area load it serves such that the ERCOT Planning Criteria (Appendix V.A.) and the ERCOT Operating Criteria (Section C of the Introduction), are satisfied.  In addition, the appropriate Control Area planning and operating criteria or practices of the area in which the generation facility is physically located shall govern the transmission requirements for interconnecting the generation facility with the Control Area transmission system.



	11.	The generation facility owner shall provide adequate modeling information such that ERCOT members can perform necessary operational and planning studies.  This generator information shall include machine impedance and characteristics, excitation system data, governor system constants, forced outage information, transformer impedance, and other relevant information to perform studies such as:



		a.	Transient and Dynamic Stability

		b.	Short Circuit
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	c.	Load Flow

		d.	Reliability Evaluations



	12.	The operation of a generation facility by any party shall not cause a violation of any ERCOT or NERC Operating Criteria or Guide.



	13.	The Control Area(s) receiving energy from the facility shall be responsible for monitoring and assuring compliance with this and all other applicable ERCOT Operating Guides.



�B.	TRANSMISSION SECURITY CRITERIA



	1.	Technical limits established for the operation of transmission equipment shall be applied consistently in ATC calculations, engineering studies, real-time security analyses, and operator actions.



		Whenever the ERCOT system is not engaged in emergency operation (see Operating Guide III), 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.



		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 during any ISO declared alert or for any of the following operating conditions characterized by high DCKT outage probability or consequence:



			High Outage Probability 



Severe weather conditions are forecast 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 ISO will post on the OASIS the identity of any DCKT outages being recognized in ATC calculations or transmission security analysis and the reason for its recognition.
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		When the ERCOT system is engaged in emergency operation, the ERCOT system will be operated in accordance with ISO directives appropriate to the emergency as outlined in Operating Guide III.



		The ISO and the Control Areas shall be responsible for confirming that ERCOT operation complies with the requirements of this section, and Load Entities, Generating Entities, Transmission Providers, and Power Marketers shall be responsible for the timely provision of any information to the Control Areas necessary to the fulfillment of that responsibility.



	2.	The ISO shall use the following priorities as the basis for curtailment, of transmission service:



		Level

		Priority 1	-	Emergency transmission maintenance



		Priority 2	-	Planned type B, C, D, and G (PB, PC, PD, PG) transactions



		Priority 3	-	Planned transmission maintenance and construction



		Priority 4	-	Planned Type A (PA) transactions and Supplemental Regulation Service



		Priority 5	-	Unplanned Type B, C, D, and G (UB, UC, UD, UG) transactions



		Priority 6	-	Unplanned Type A (UA) transactions



		Priority 7	-	Payback schedules



Note: For unplanned transmission service, the order of curtailment will cause the most recently approved schedule request within a priority level to be the first interrupted if the interruption would aid in restoring system reliability.  Subsequent service/schedule restorations will be implemented in a manner that causes those that were interrupted first to be the last restored (i.e., in reverse order of the interruption sequence).  



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 Operating Guide No. V.C.2.m. for SPS requirements.  A RAP refers to predetermined operator actions to maintain reliability in a defined adverse operating condition.  Normally, it is desirable that the transmission service provider constructs transmission facilities adequate to eliminate the need for 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 the ERCOT ISO prior to implementation.  Any ERCOT RAP must meet the following requirements:



Coordinated with all affected parties.

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 ISO to be impractical.

Complies with all applicable ERCOT and NERC requirements.



B.	TRANSMISSION SECURITY CRITERIA (CONT.)



The ISO develops and posts a methodology to include the RAP in the ATC calculations, if appropriate.

Clearly defines and documents operator actions.

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

Operators must be trained in RAP implementation.
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	1.	Introduction



		The satisfactory operation of the ERCOT System, especially under abnormal conditions, is greatly influenced by the Protective Relay Systems (PRS) in effect in individual power systems. PRS are defined as the protective relays, associated communications system, voltage and current sensing devices, and the DC system up to the terminals in the circuit breaker.  Although relaying of tie points between transmission providers is of primary concern to the ERCOT System, internal relaying often directly, or indirectly, affects the adjacent area also.  Individual equipment owners have an obligation to implement relay application, operation, and preventive maintenance criteria that assure the highest practicable reliability and availability of service to the ultimate power consumers of the concerned area and neighboring areas.  PRS of individual equipment owners shall not adversely affect the stability of system interconnections.  Minimum PRS requirements are outlined in NERC Planning Standards. 



		These objectives and design practices shall apply to all new protection systems.  It is recognized that there may be portions of the existing System which do not meet these objectives.  It is the responsibility of individual companies to assess the protection systems at these locations and to make any modifications that they deem necessary.  Similar assessment and judgment should be used with respect to protection systems existing at the time of revisions to this guide. Special local conditions or considerations may necessitate the use of more stringent design criteria and practices.



	2.	Design and Operating Requirements for All Facilities



PRS shall be designed to provide reliability, a combination of dependability and security, so that PRS will perform correctly to remove faulted equipment from the power system.

For planned system conditions, protection systems 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. PRS shall not interfere with the operation of the ERCOT System under the procedures identified in the other Operating Guides.

Any loading limits imposed by PRS shall be documented and followed as a system operating constraint. 

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.

Applicable IEEE/ANSI guides shall be considered when applying PRS on the ERCOT System.  

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

All entities shall give sufficient advance notice of any power system changes that could require changes in PRS.

Power system operators shall be familiar with the purposes and limitations of PRS. 
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The design, coordination, and maintainability of all existing PRS shall be reviewed periodically to ensure that the systems continue to meet power system requirements.  This review shall include the need for redundancy.  Where redundant PRS are required, separate AC current inputs and separately fused DC control voltages shall be provided with the upgraded PRS.  Documentation of the review shall be maintained and supplied to ERCOT and NERC on request within 30 days.  This documentation shall be reviewed by ERCOT for verification of implementation.

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

Upon request, within 30 days, generating equipment owners shall provide ERCOT ISO with information that describes how generator controls coordinate with the generator’s short-term capabilities and PRS.

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 to ERCOT upon request within 30 days.

Special Protection Systems (SPS) are PRS designed to detect abnormal system conditions and take pre-planned corrective action (other than the isolation of faulted elements) to provide acceptable 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 automatically armed when appropriate.

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.

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 categories A, B, and C of Table I of NERC Planning Standard I.A.  This review shall be documented and the documentation provided to NERC on request within 30 days. 
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f.		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.

SPS owners shall notify ERCOT of all SPS operations.  Documentation of SPS failures or misoperations shall be provided to ERCOT using Form 1 of item 3 below.  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.      



	3.	Performance Analysis Requirements



All power system disturbances (unwanted trips, faults, and PRS operations) shall be analyzed by the equipment owner promptly and any deficiencies investigated and corrected.

All PRS misoperations in systems 100 kV and above shall be documented, including corrective actions and the documentation supplied to ERCOT and NERC upon request within five business days.  All PRS misoperations shall be documented using “Relay Misoperation Report” Form 1.  Any of the following events constitute a reportable PRS misoperation:

	

				(1)	Failure to Trip – Any failure of a PRS to initiate a trip to the appropriate terminal when a fault is within the intended zone of protection of the device.

				(2)	Slow Trip – A correct operation of a PRS for a fault in the intended zone of protection where the relay system initiates tripping slower than the system design intends.  

				(3)	Unnecessary Trip During a Fault – Any relay initiated operation of a circuit breaker during a fault when the fault is outside the intended zone of protection.

				(4)	Unnecessary Trip Other Than Fault – The unintentional operation of a PRS which causes a circuit breaker to trip when no system fault is present.  May be due to vibration, improper settings, load swing, or bad order relays. 

				(5) 	Failure to Reclose – Any failure of a PRS to automatically reclose following a fault if that is the design intent.

		c.	All SPS misoperations shall be documented, including corrective actions and the documentation supplied to ERCOT and NERC upon request within five business days.  All SPS misoperations shall be documented using “Relay Misoperation Report” Form 1.  Any of the following events constitute a reportable SPS misoperation: 



Failure to Operate – Any failure of a SPS to perform its intended function within the designed time when system conditions intended to trigger the SPS occur.  



FORM 1

RELAY MISOPERATION REPORT





DATE:

�

TIME:�

UTILITY:�

VOLTAGE:��

RELAY TYPE:

STYLE #:

�

CB NUMBER:

�

LINE/BUS/AUTO NAME:

��

FLAGS:

�

MANUFACTURER:�

�

��Description of Misoperation/Failure:��(80 Character)������������Investigation Results:��(80 Character)����������Corrective Action:��(80 Character)������������Target Date:�����Recommendations:������������Reported By:

���Date:��Phone Number:

���
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(2) Failure to Arm – Any failure of a SPS to automatically arm itself for system conditions that are intended to result in the SPS being automatically armed.



(3)	Unnecessary Operation – Any failure of a SPS that occurs without the occurrence of the intended system trigger condition(s).   

(4)	Unnecessary Arming – Any automatic arming of a SPS that occurs without the occurrence of the intended arming system condition(s).

(5)	Failure to Reset – Any failure of a SPS to automatically reset following a return of normal system conditions if that is the design intent. 

		

		d.	All equipment owners shall participate in the sharing of information regarding performance of PRS upon request.

		e.	At least annually, ERCOT shall review the PRS misoperations reports of equipment owners for analysis of PRS performance and compliance.

f.	All equipment owners shall install, maintain, and operate disturbance monitoring equipment in accordance with the requirements in ERCOT Guides Appendix V.B.

g.	Transmission PRS owners shall provide an assessment of the system performance results of simulation tests of the contingencies in Table I of the NERC Planning Standard I.A.  These assessments should be based on existing protection systems and any existing backup or redundancy protection systems to determine that existing transmission protection systems are sufficient to meet the system performance levels as defined in NERC Planning Standard I.A. and the associated Table I.  All non-compliance findings shall be documented, including a plan for achieving compliance.  These assessments shall be provided to NERC and ERCOT on request within 30 days. 



	4.	Maintenance and Testing Requirements



Each new or modified protective relay system shall be thoroughly tested and proper operation verified prior to placing the equipment in its zone of protection in service.

PRS owners shall have documented protection system maintenance and testing programs in place.  Documentation shall include identification of protection systems, a summary of testing procedures including requirements for frequency of tests, and the date last tested.

PRS shall be maintained by periodic testing and inspection of all components to assure continued reliability.  Identified deficiencies shall be corrected.  Documentation demonstrating compliance with the owner’s maintenance and testing programs shall be supplied to ERCOT and NERC upon request within 30 days.��

5.		Facility Requirements and Recommendations



	a.		General Protection Criteria



				(1)	Dependability



Except as noted in Sections (1).(d) and (1).(e) below, all elements of the System (i.e., lines, buses, transformers, generators, breakers, capacitor banks, etc.) shall be protected by two protection systems, each of which is 





C.	SYSTEM PROTECTIVE RELAYING (CONT.)



independently capable of detecting and isolating all faults thereon, without undue disturbance to the Bulk Power System.

					(b)	The protection system design should avoid the use of components common to the two systems.  Areas of common exposure should be kept to a minimum to reduce the possibility of both systems being disabled by a single contingency.

					(c)	The use of two identical protection systems is not generally recommended, due to the risk of simultaneous failure of both systems because of design deficiencies or equipment problems.

					(d)	Breaker failure protection should be provided to trip all necessary local and remote breakers in the event that a breaker fails to clear a fault.  This protection need not be duplicated.

					(e)	On installations where free�standing or column�type current transformers are provided on one side of the breaker only, protection should be provided to detect a fault on the primaries of such current transformers.  This protection need not be duplicated.  Application of free�standing CTs requires extra care to ensure that the relaying is proper and that the schemes overlap.

				

				(2)	Security



					Protection systems should be designed to isolate only the faulted element, except in those circumstances where additional elements should be tripped intentionally to preserve system integrity.  For faults external to the protected zone, each protection system should be designed to either not operate, or to operate selectively with other systems, including breaker failure.  (In this context, the limits of the protected zone are defined by the circuit breakers.)

     

				(3)	Dependability and Security



					(a)	Protection systems should be no more complex than required for any given application.

					(b)	To the maximum degree practicable, the components used in protection systems should be of proven quality, as demonstrated either by actual experience or by stringent tests under simulated operating conditions, to ensure that the reliability of the protection systems is not degraded by the components.

 					(c)	Protection systems shall be designed to minimize the possibility of component failure or malfunction due to electrical transients and electromagnetic interference or external effects such as vibration, shock and temperature.

					(d)	Critical features associated with protection system and circuit breaker operation shall be annunciated or monitored.

					







C.	SYSTEM PROTECTIVE RELAYING (CONT.)



					(e)	Protection system circuitry and physical arrangements shall be carefully designed so as to minimize the possibility of incorrect operations due to personnel error.

					(f)	Computerized fault studies shall be used during the planning or design stages to analyze the effects of an addition or modification to the system and to determine proper relay coordination.

 

				(4)	Operating Time



		The objective of System protection is to take corrective action in the shortest practical time with due regard to selectivity, dependability and security. In cases where clearing times are deliberately extended, consideration should be given to the following:



					(a)	Effect on system stability or reduction of stability margins.

					(b)	Possibility of causing or increasing damage to equipment and subsequent extended repair and/or outage time.

					(c)	Effect of disturbances on service to customers and neighboring utilities.



				(5)	Protection System Testing and Maintenance



				(a)	The design of protection systems both in terms of circuitry and physical arrangement shall facilitate periodic testing and maintenance.  Test devices or switches should be provided to eliminate the necessity for removing or disconnecting wires during periodic testing.

					(b)	Commissioning of new equipment should consist of the following steps:



Relay installation wiring diagrams cross�checked against schematics

After completion of construction, physical check of wiring and relay installation

Check and testing before energizing of all equipment in the zone of protection, including relay testing.  It is desirable to test the relays at the setting the relay will have in service

Check of supporting paperwork, such as relay test reports

Check that relays physically agree with the relay settings

Check that proper settings have been made

Written record of trip check and energize procedure 

In�service measurement of voltage and current magnitudes and phase angles, and comparison to expected values and to other instrumentation

Release to system operations for service



					(6)	Analysis of System Performance
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						(a)	Relay operation and settings shall be reviewed periodically and whenever significant changes in generating sources, transmission facilities, or operating conditions are anticipated.

						(b)	Sequence of events recorders, fault recorders, dynamic disturbance recorders, fault locators, etc., should be installed to the maximum practicable extent to permit analysis of system disturbances and protection system performance.  It is recommended that these devices be time synchronized when possible.  Also see ERCOT Guides Appendix V.B. – Disturbance Monitoring Requirements, Location Requirement. 

						(c)	Naturally�occurring faults and other system disturbances should be analyzed as a source of information as to the health of relay schemes in the System.  Sources of information usually available are:



Short circuit study for the exact conditions of the fault

Fault recorder traces

Sequence of events data recording the opening and closing of contacts in the protective relay scheme and associated communication equipment

Fault locator data

SCADA (Supervisory Control And Data Acquisition) logger output of breaker operation and alarms

Interviews with operating personnel and/or other witnesses

Field report of relay flags and breaker counter changes

Field report of the fault location, if found

Records of relay setting, relay testing, trip check and energize procedures as carried out, in-service measurements, relay wiring diagrams and schematics, manufacturer’s information

Other co-workers and System Protection Task Force members

Manufacturer’s application and design engineers

								

						(d)	Steps one can follow in analyzing a disturbance are:



Gather data

Create a time line consisting of events and periods between events

Compare actual and calculated values of current and voltage during the periods between events

Compare actual and expected breaker operations and flags

Choose the least complicated explanation for contradictory information and to fill in missing information

Gather additional information as indicated to prove or disprove explanations

Iterate

Document by issuing a report of all findings, changes, and recommendations
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After a reasonable time, check back to see if the recommendations have been carried out	



	b.	Equipment and Design Considerations



				(1)	Current Transformers



					(a)	Current transformers (CTs) associated with protection systems shall have adequate steady�state and transient characteristics for their intended function.

		(b)	The output of each current transformer shall remain within acceptable limits for the connected burdens under all anticipated fault currents to ensure correct operation of the protection system.

		(c)	Current transformers or their secondary windings shall be located so that adjacent protection zones overlap.

		(d)	Current transformer secondary wiring shall be grounded at only one point. When multiple current transformers are interconnected, the combination shall have only one ground.

		(e)	Other considerations:



Internal bushing CTs are preferred over external slip�over CTs

10L800 (C800) class CTs are preferred for relaying

						3.	Breakers and free�standing CTs with four or more sets of CTs are preferred

						4.	Over�the�bushing external CTs can sometimes solve problems when there aren't enough CTs.  Note that there may be an unprotected region between the external CT and the bushing CT.

						5.	Shorting type terminal blocks should be provided for all CTs.



				(2)	Voltage Transformers and Potential Devices



					(a)	Voltage transformers (VTs) and potential devices associated with protection systems shall have adequate steady�state and transient characteristics for their intended functions.

					(b)	Voltage transformers and potential devices shall have adequate volt�ampere capacity to supply the connected burden while maintaining their relay accuracy over their specified primary voltage range.

Usually one set of VTs (with two separate secondary windings per VT) per bus (i.e. single bus substation configuration) or per power system element (i.e. ring bus and breaker-and-a-half substation configurations) is sufficient.  The two systems protecting a power system element may use separate secondary windings of the VTs or one of the secondary windings 
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may be dedicated to supplying the polarizing potential and the other winding used to supply other protection and monitoring functions.

					(d)	Voltage transformer and potential device secondary wiring shall be grounded at only one point.  (ANSI/IEEE C57 recommends grounding at the panel.)

					(e)	Voltage transformer installations shall be designed with due regard to ferroresonance due to capacitance across the interrupter at 138kV and above.

					(f)	Other considerations



Special attention should be given to the physical properties of secondary circuit fuses

Capacitor coupled voltage transformers are suitable for relaying and SCADA telemetry

Report loss of VT voltage (VT fuse failure) over SCADA 



				(3)	Batteries and Direct Current (DC) Supply



					(a)	DC batteries associated with System protection shall have a high degree of reliability.

					(b)	Two batteries each with its own charger should be provided at each location.  An acceptable alternative is one battery with two separately protected branches.  The systems protecting a zone shall be supplied from the separate sources or branches. For a new facility, two batteries shall be required in locations that remote backup clearing of lines and substation faults is not achieved. Where only one battery is used, remote backup clearing of line and substation faults is required.

		(c)	Each battery shall have sufficient capacity to permit operation of the station, in the event of a loss of its battery charger or the AC supply source, for the period of time necessary to transfer the load to the other battery or to re�establish the supply source. Each battery and its associated charger shall have sufficient capacity to supply its share of the DC load of the station.

					(d)	A fault at the battery terminals can only be interrupted by a mid�bank protective device.  If a mid�bank protective device is not used, then the connections between the battery terminals and the main protective devices shall possess the highest possible degree of reliability.

					(e)	The battery chargers and all associated circuits shall be protected against short circuits.  All protective devices shall be coordinated to minimize the number of DC circuits interrupted.

The regulation of DC voltage shall be designed such that, under all possible loading conditions, voltage within acceptable limits will be supplied to all devices.
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(g)		DC systems shall be monitored to detect abnormal voltage levels, both high and low, DC grounds, and loss of AC to the battery chargers.  Loss of DC to relay schemes shall be alarmed.  Also, where possible the loss of AC to the battery chargers and loss of DC should be provided as SCADA alarm inputs.

DC systems shall be designed to minimize AC ripple and voltage transients.  

					(i)	The DC circuit protective devices used shall have published DC interrupting ratings suitable for the required circuit duty.



				(4)	AC Auxiliary Power



	(a)	There should be two sources of station service AC supply, each capable of carrying all the critical loads associated with protection systems. 

 					(b)	Failure of station service AC supply should be alarmed over SCADA.



				(5)	Circuit Breakers



					(a)	Two trip coils, one associated with each protection system, shall be provided for each operating mechanism.  The failure of one coil shall not damage or impair the operation of the other coil. 

(b)	The design shall be such that the breaker will operate if both trip coils are energized simultaneously, or either trip coil alone, and verified by tests.

(c)	Circuit breaker auxiliary switches used in protection systems should be highly reliable with a positive make�break action and good contact wipe.  Multiplier contacts simulating breaker auxiliary switches should be used with caution in protection systems.

(d)	A three�phase and line�to�ground interrupting study to validate or indicate breaker interrupting rating shall be performed. 



				(6)	Communications Channels



					(a)	Where communication channels are required for protection purposes, the communication facilities shall have a degree of reliability no less than that of the other protection system components.  For extra security, the output contacts from two independent channels may be wired in series.

					(b)	Where communication channels are required in each of the two protection systems, the channels shall be separated physically and designed to minimize the risk of both channels being disabled simultaneously by a single contingency.

					(c)	Communication channels shall be provided with means to verify signal performance.

(d)	Other considerations

					

Report loss of channel over SCADA





C.	SYSTEM PROTECTIVE RELAYING (CONT.)



Automatic testing of power line carrier (PLC) is desirable to reduce false trips from failure to block

Split up PLC loads between DC sources so that loss of one fuse does not disable all the carrier sets.  If all the carrier sets were to be disabled, then multiple false trips during a fault could result.



				(7)	Control Cables and Wiring



					(a)	Control cables, wiring and auxiliary control devices should be such as to assure high reliability with due consideration to published codes and standards, fire hazards, current�carrying capacity, voltage drop, insulation level, mechanical strength, routing, shielding, grounding and environment.

					(b)	Other considerations



Shielded cable may be necessary for certain relay and SCADA applications

AC or DC go�and�return functions should be implemented in the same cable to avoid induction loops

Individual wires in cables should have colored jackets, not black jackets with a "color" printed on the jacket

Standardization of the relationship between wire colors and functions is desirable

No splice in any wire or cable

All cables terminated on terminal blocks



				(8)	Environment



		(a)	Means shall be employed to maintain environmental conditions that are favorable to the correct performance of protective relays.  Particular attention should be given to solid state equipment installations.

				(b)	Other environmental hazards to look out for:



Fire ants

Rats

Snakes

Dust, dirt, grime

Trash and leftover hardware

Water

Gunfire

Theft of substation and transmission grounds

Hand�held radio keyed near solid�state relays

Batteries located in same room as relays (battery fires)



	c.	Specific Application Considerations	







C.	SYSTEM PROTECTIVE RELAYING (CONT.)



				(1)	Transmission Line Protection



		(a)	Each of the two independent protection systems shall detect and initiate action to clear any line fault without undue system disturbance.  The protection systems shall operate for line faults so that, if ultimate clearing should be accomplished by a breaker failure scheme, a widespread disturbance will not result.  A protection system, which can operate for faults beyond the zone it is designed to protect, shall be selective in time with other protection systems, including breaker failure.

(b)	Transmission line protection should consist of:



Primary phase and ground protection over a communications channel

Backup relaying with at least two zones of phase protection

"Ground chain protection" to recognize and trip for a three� phase fault right at the terminals, in service for a short period of time just as the line is energized, for lines with line side VTs

Recognition and trip for open conductor is desirable but not required

Overload protection is provided by SCADA analog alarms and dispatcher discretion

Fault detector relays to supervise phase distance relaying to prevent inadvertent trip due to VT failure

Short lines may require special attention, such as dual primary schemes, etc.

Fuses shall not be used in the 3Vo polarizing supply for ground relays



				(2)	Transmission Station Protection



					(a)	Each zone in a station shall be protected by two independent protection systems.  For zones not protected by line protection, at least one of the two systems shall be a differential type.

					(b)	The protection systems shall be designed to operate for station faults so that, if ultimate clearing is accomplished by a breaker failure scheme, a widespread disturbance will not result.  The protection systems shall be designed to operate properly for the anticipated range of currents.

					(c)	Station protection should consist of:



Bus differential or bus overcurrent protection of all buses

All transformers protected by transformer differential, transformer overcurrent, or fuses (for small transformers). Note that ferroresonance is possible for fused transformers above 69kV.

Sudden pressure relay protection for transformer main tanks and transformer tap changer compartments











C.	SYSTEM PROTECTIVE RELAYING (CONT.)



				(3)	Breaker Failure Protection



					(a)	Breaker failure protection should be provided to trip all necessary local and remote breakers in the event that a breaker fails to clear a fault.

					(b)	The breaker failure protection should be initiated by each of the protection systems which trip that breaker.  It is not necessary to duplicate the breaker failure protection itself.

					(c)	Induction cup or solid state fault current detectors shall be used to determine if a breaker has failed to interrupt. 			

(d)	Plunger or clapper type overcurrent relays are not recommended as breaker failure fault detectors.



				(4)	Generator Protection



					(a)	Generator faults shall be detected by more than one protection system.  These may include faults in the generator or generator leads, unit transformer, and unit�connected station service transformer.

					(b)	Generators shall be protected to keep damage to the equipment and subsequent outage time to a minimum.  In view of the special consideration of generator unit protection, the following are some of the conditions that should be detected by the protection systems:



					1.	Unbalanced phase currents

					2.	Loss of excitation

					3.	Over�excitation

					4.	Field ground

					5.	Inadvertent energization (reverse power)

					6.	Uncleared system faults

					7.	Off�frequency



			It is recognized that the overall protection of a generator will also involve non�electrical considerations.  These have not been included as part of this criteria.



(c)	The apparatus shall be protected when the generator is starting up or shutting down as well as running at normal speed; this may require additional relays as the normal relays may not function satisfactorily at low frequencies.

	(d)	A generator facility shall not be tripped for a system swing condition except when that particular generator is out of step with the remainder of the system.  This does not apply to protection systems designed to trip the generator as part of an overall plan to maintain stability of the power system.

					(e)	The loss of excitation relay shall be set with due regard to the performance of the excitation system.





C.	SYSTEM PROTECTIVE RELAYING (CONT.)



				(5)	Automatic Underfrequency Load Shedding Protection Systems



					(a)	Automatic under-frequency load shedding systems are not generally located at bulk power system stations; however, they have a direct effect on the operation of the System during major emergencies.

					(b)	The criteria for the operation of these protection systems are detailed in Operating Guide I.F. � Application of Under-frequency Relaying.

					(c)	Automatic under-frequency load shedding protection systems need not be duplicated.

					(d)	Generator and turbine under-frequency protection systems where applicable shall be coordinated with Operating Guide No. I.F. � Application of Under-frequency Relaying.  If the generator and turbine under-frequency protection systems cannot be coordinated with Operating Guide I.F., this shall be reported to and reviewed by the ERCOTReliability and Security Subcommittee.

					(e)	On pressurized water reactor steam supply units where under-frequency related protection systems are installed to detect loss of coolant flow condition, these protection systems shall be coordinated with the automatic under-frequency load shedding program.



				(6)	Automatic Under-voltage Load Shedding Protection Systems

						Automatic under-voltage load shedding systems are classified as protective relay systems (PRS).  The maintenance requirements, discussed in Section 3 of this Guide V.C., apply to under-voltage load shedding protection systems as well. 

						(a)	The requirement for under-voltage relaying shall be determined by system studies performed/administered by ERCOT designated task forces or equipment owners.  The system studies should indicate the following:



Amount of load to be shed to restore voltage to a minimum acceptable level or higher

The minimum and maximum time delay allowed before automatically shedding load

							3.	The voltage level(s) at which to initiate automatic relay operation

							4.	The location(s) for effectively applying under-voltage load shedding protection systems



Automatic under-voltage load shedding protection systems need not be duplicated.

Generator under-voltage protection systems, where applicable, shall be coordinated with automatic under-voltage load shedding.  If the generator under-voltage protection systems cannot be coordinated with automatic under-voltage load shedding, this should be reported to and 







C.	SYSTEM PROTECTIVE RELAYING (CONT.)



reviewed by the ERCOT designated task forces or equipment owners performing the system study of item (a) above.					�						(d)	Under-voltage protection systems shall be coordinated with all other voltage sensitive protective devices and control schemes.
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	The Electric Reliability Council of Texas (ERCOT) Bulk 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 bulk power supply network. Each reference in this document to ERCOT members is specifically limited in interpretation and application to those ERCOT members that operate generation or transmission facilities that formulate the Control Areas within the ERCOT bulk power system.



	In order to maintain reliable operation of the ERCOT bulk power system, it is necessary that all systems observe and subscribe to certain minimum planning criteria. The criteria set forth herein, combined with the criteria of individual ERCOT members, 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 will also be performed as necessary for information purposes.  A balanced relationship should be maintained among the type, size, capacity, and location of all electric system elements.



	The complexity and uncertainty inherent in the planning and operation of the ERCOT bulk power system make exhaustive testing impracticable; therefore, to gain maximum benefit from the limited number of tests that 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 (ESC) tests which examine effects of importance to multiple ERCOT members or the ERCOT bulk power system.  Upon consideration of such recommendations, the ESC shall perform tests in accordance with its Procedures as necessary to assess the reliability of the planned ERCOT bulk power system.



2.	FORECASTS



	Each ERCOT Member will prepare electricity demand and energy forecasts far enough into the future to allow timely development, design, and implementation of electric system plans needed to reliably supply customer requirements.  Forecasts should generally include such factors as economic, demographic, and customer trends; conservation, improvements in the efficiency of electrical energy use, and other changes in the end uses of electricity; and weather effects.  Assumptions, methodologies, and the manner in which forecast uncertainties are addressed should be included in the forecast documentation.  Forecasts should clearly document how the effects (demand and energy) of utility-sponsored demand-side management programs are treated. 



3.	RESOURCE CAPABILITY



	On an annual planning basis, forecasted Net Capability will be provided by each 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).



4.	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 listed below.  This testing should indicate that, for the occurrence of any of the contingencies tested, (1) neither uncontrolled islanding nor uncontrolled loss of large amounts of load will result, and (2) the facility loadings and/or voltage variations in each ERCOT member's system, would be acceptable under the criteria of that ERCOT member.  The contingency tests will be performed for reasonable variations of load level, generation schedules, and anticipated power transfers.  The ERCOT member utilities 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.



	Contingency Types



		a.	Loss of all generating capability at any generating plant.



		b.	Loss of any two generating units.



		c.	Outage of any transmission circuit or generating unit during the scheduled outage of any other transmission circuit, generating unit, transformer, or bus section.



		d.	Outage of any single or multiple circuit transmission line, transformer, or bus section.



		e.	Simultaneous outage of overhead transmission lines which are parallel to each other for a substantial distance in which the failure of a transmission structure can result in the outage of a circuit not supported by the failed structures.



		f.	Any fault cleared by normal operation of backup relays.



		g.	Loss of any large load or concentrated load area.



5.	TRANSFER CAPACITY



	Each ERCOT member utility should plan to provide transmission facilities adequate to import power at least equal to that utility's planned net import plus the capacity of its largest generating plant less its planned internal on-line reserve.



	In addition, each ERCOT member utility should plan to provide transmission facilities adequate to export power at least equal to that utility's planned net export plus its planned internal on-line spinning reserve obligation.



6.	REACTIVE POWER CAPABILITY



	ERCOT member utilities should provide reactive power resources that are sufficient for system voltage control under normal and contingency conditions, including the dynamic period following system disturbances.  Each member utility is responsible for providing or arranging for the provision of reactive power reasonably adequate to supply both its own reactive power load and any reactive power losses associated with service to its load, whether such losses are incurred on its own system or the facilities of others.  Reactive power resource planning should be coordinated among utilities whenever reactive power deficiencies involve the facilities of multiple utilities.

�INTRODUCTION



Disturbance monitoring is necessary to determine the performance of the electric system and protective relaying, to verify system models, and to determine the causes of system disturbances. To ensure that adequate data is available for these activities, the disturbance monitoring requirements and procedures discussed in this document have been established for ERCOT.



Disturbance monitoring equipment includes digital fault recorders (DFR’s), certain protective relays with fault recording capability, and dynamic disturbance recorders (DDR’s).  Sequence-of-event recorders (SER’s) are also considered disturbance monitoring equipment.  SER’s are not required, as they provide limited information and have largely been replaced by digital fault recorders and microprocessor-based protective relays.  



There are no equipment requirements specified in this document for generation owners that are not also transmission providers, but there may be other requirements to install such equipment (interconnect agreements, etc.).      





FAULT RECORDING EQUIPMENT



Fault recording equipment includes digital fault recorders (DFR’s) and protective relays with fault recording capability meeting the triggering requirements below.  Fault recording equipment should be time synchronized when practical.



Triggering Requirements:

Fault recording equipment triggering must occur for system voltage magnitude and current magnitude disturbances ((V and (I) without requiring any circuit breaker operations or trip outputs from protective relay systems.  Triggering by additional methods is acceptable.  Triggering shall be adjusted to operate for faults in the area to be monitored, which should overlap into the area of coverage of adjacent fault recorders.



Location Requirements:

The location criteria below shall apply to equipment operated at or above 100 kV.  Fault recording equipment in the form of DFR’s or fault recording protective relays must be installed at the following facilities as a minimum:



Interconnections to other Regions (i.e., outside ERCOT). 

Switching stations where electrical transfers of equipment can be made between ERCOT and another Region. 

Switching stations having three or more non-radial 345 kV line terminals.  If a switching station is one bus removed from a station with a larger number of line terminals, then the fault recorder shall be located at the larger station and not required at the smaller station.

Switching stations that are more than one breakered bus away from a fault recorder and have five or more non-radial line terminals. 

For the purpose of evaluating #3 and #4 in this section, autotransformer or generating capacity totaling 150 MVA or greater (based upon minimum nameplate rating upon which �transformer impedance is stated, i.e., base rating) shall constitute a non-radial line terminal at the highest voltage level to which it is directly connected.



	Data Recording Requirements:

The following quantities must be recorded for equipment operating at 100 kV or above at facilities where fault recording equipment is required:



Two sets of voltages for breaker-and-a-half and ring bus substation configurations.  One set of voltages for each bus in other substation configurations.  A set of voltages shall consist of each phase voltage waveform and the residual voltage waveform.

For all lines, neutral (residual) current waveform.

Status – circuit breaker positions.

Status – circuit breaker trip circuit energization.

Date and time stamp (CST).



For all new or upgraded fault recorder installations, the following additional items must also be recorded:



For all autotransformers, current waveform for three phases and either neutral/residual current waveform or current waveform in delta windings.

For all lines, two phase current waveforms.

Status – carrier transmitter control, i.e., start, stop, keying.

Status – carrier received.



Data Reporting Requirements:

Fault data shall be reported to the ERCOT ISO at least annually for compilation into a database.  Data shall be reported for all 345 kV system faults.  When an Entity has data from multiple recorders for a single event, only data from the best recording (usually the closest recorder) is required.



This data shall be submitted in the form of a computer file or files.  Two formats are acceptable for data submissions.  One format shall be COMTRADE fault recordings (.cfg and .dat files) and one or more associated text files that associate the COMTRADE recordings with system disturbances and ERCOT short circuit database bus numbers.  The second format shall be a Microsoft Excel spreadsheet or comma delimited ASCII text that can be read into a Microsoft Excel spreadsheet.  For this second format, the data fields to be reported for each record, in the following order, are:



Reporting Entity

Faulted Circuit		Circuit or Bus (1, 2, A, B, N, S, etc.)

				From Bus (ERCOT short circuit database bus number)

				To Bus (ERCOT short circuit database bus number)

				Nominal Voltage of Faulted Branch of Bus (kV)

Physical Fault Location in Percent from “From Bus” (if physical location found, i.e., not calculated location)

Date (CST, MM/DD/YYYY)

Time (CST, HH:MM:SS, 24 hour format)

Cause Code

Fault Recorder Data	Circuit (1, 2, A, B, N, S, etc.)�

				From Bus – Recorder Location (ERCOT short circuit database bus number)

				To Bus – Monitored Branch (ERCOT short circuit database bus number)

				Nominal Voltage of Monitored Branch (kV)

				Measured Current Magnitude (primary value in RMS amperes)

				Recorded Fault Duration (cycles)

				Fault Type (using reporting Entity’s phase designations – AB, CG, etc.)

Optional Comments (40 char. max.)



The database compiled by the ISO shall be made available to all ERCOT members for verifying and improving system models, or analyzing system disturbances.  Submitted data will be retained by the ISO for a minimum of one year.



Fault records shall be provided to ERCOT and NERC upon request, along with channel identification and scaling information to allow analysis of the records.  Fault records shall be retained and made available for at least one year from the date the record was made.  Fault records shall be shared between Entities, upon request, for analysis of system disturbances.  



Maintenance and Testing Requirements:

Fault recording equipment must be properly maintained and tested in accordance with the manufacturer’s recommendations.  Calibration of the analog (waveform) channels shall be performed at least every five years and documented.  Fault recording equipment must be operationally tested at least annually to ensure that the equipment works.  A successful operational test is defined either as the equipment producing a record triggered by a power system disturbance or as the equipment producing a manually triggered record.





3.	DYNAMIC DISTURBANCE RECORDING EQUIPMENT



	(ES to complete this section)





4.	EQUIPMENT REPORTING REQUIREMENTS



	ERCOT members shall maintain a current database list describing the disturbance monitoring equipment installed to meet the location requirements of this document and provide to ERCOT by October 30th of each year or upon request (within 30 days).  The ERCOT ISO shall maintain a database containing this information and update it at least annually.  Each transmission provider shall maintain a current database list describing all disturbance monitoring equipment installed and shall provide this information to ERCOT and NERC upon request (within 30 days).



	Although there are no equipment requirements stated, generation owners shall maintain a current database list describing all disturbance monitoring equipment installed and shall provide this information to ERCOT and NERC upon request (within 30 days). 



	The database lists shall include installation location, type of equipment, make and model of equipment, operational status, and a listing of the major equipment being monitored.





5.	REVIEW PROCESS



	Fault recorder and disturbance recorder locations shall be reviewed by ERCOT for compliance and adequacy when significant changes are made to the transmission system or at least every five years.



	The requirements set forth in this Appendix must be reviewed for adequacy by ERCOT at least every five years.  Date of last review: February 18, 2000.
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�1.	Purpose and Scope



	a.	Purpose

		The purpose of these guidelines is to recommend procedures and practices to insure uniformity and reliability of inter-Control Area interconnected communication systems.



	b.	Scope

		The scope of these guidelines shall cover all interconnected communications facilities used to insure the reliable exchange of information required to maintain reliability of the ERCOT interconnected power system.



	c.	Application

		These guidelines shall apply to all ERCOT related interconnected communication facilities. Its application to upgrade the capabilities of existing installations is encouraged; but, complete conformance in some cases may not be physically, electrically or economically feasible.



	d.	Use

		These guidelines set standards for interconnected communication facilities.  However, these guidelines are not intended to set standards for internal Control Area facilities.



2.	Applicable Analog Standards



	a.	General

		All end-to-end inter-Control Area communication circuits shall meet or exceed the specifications given in these guidelines for inter-Control Area communications.



	b.	Channel Levels

		End-to-end channel levels shall be mutually agreed to by all parties whose baseband spectrum is affected.  The following levels are recommended:



		(1)	The composite standard input level for data is �19dBm0 (�35dBm = 19dB below test tone on baseband).



		(2)	The standard input level for voice is 0dBm0 (�16dBm, 1000 Hz test tone).



	c.	Channel Quality

		Channel quality shall meet or exceed Bell standard C3 conditioning. 



	d.	Synchronization

		1.	All ERCOT companies shall provide internally generated system synchronization. Master synchronization shall be made available at all critical interconnect points to allow common synchronization of all individual ERCOT systems by a supplied stable reference.  Currently, Houston Lighting and Power is the designated synchronous source.



		2.	Backup master synchronization will be provided in the event of primary master synchronization loss to ensure all interconnected communications systems remain in synchronous operation.



 3.	Documentation



	This guideline standardizes documentation procedures for interconnected communication systems.



	a.	Communication System Map

		A composite communications map shall be generated, updated annually and made available to all interconnected ERCOT members.  The map shall show each ERCOT member's microwave system, fiber optic system, or other applicable communication system, and the points of interconnection of these systems.



	b.	Interconnect Channel Documentation

		A channel directory of interconnected communication circuits shall be compiled, updated annually, and made available to all interconnected ERCOT members.



		1.	All interconnected ERCOT members shall provide initial information and updates regarding interconnect circuits.



		2.	All interconnected communication circuits shall be designated by an ERCOT circuit number.



		3.	The information provided for the interconnected circuits shall identify the complete end-to-end circuit route.



	c.	Notification of Changes

		All affected utilities sharing common basebands shall be advised prior to any contemplated changes in channel use.



	d.	On-Site Documentation

		A complete set of documentation shall be maintained at each interconnected site of all communication equipment located at that site.



	e.	Communication Directory

		A directory of ERCOT member parties responsible for communication engineering, maintenance and operations shall be compiled, updated annually and made available to all interconnected ERCOT members.



 4.	Backup Power



	Control Area owned or controlled communication facilities affecting interconnected systems or generating facilities shall be equipped with backup power.  Backup power should be sufficient for a minimum of 72 hours uninterrupted operation.



5.	Backup Voice Communications



	Backup voice communications shall be provided for the following:

	a.	Communications between Control Area Control Centers and the ISO.



	b.	Communications between Control Centers of directly interconnected Control Areas.



	The backup voice communication circuits shall use a route independent of any common systems to those used by the primary circuits.



 6.	Maintenance and Restoration



	a.	Circuit Testing

		All ERCOT interconnected circuits shall be tested annually for end-to-end performance to insure compliance with Section 2. of these guidelines.  Special attention shall be given to circuits not used for routine communications (including backup circuits).



	b.	Alternate Circuit Testing

		The backup (alternate path) voice circuit shall be used regularly to insure proper performance.



	c.	Scheduled Outages

		Scheduled outages of communication circuits that could reduce the reliability of interconnected operations shall be coordinated between the affected companies.

   

	d.	Spare Parts

		Each ERCOT member with interconnected communication systems shall maintain an adequate supply of spare parts to prevent extended outages of interconnect communication circuits.



	e.	Priority

		In the event of wide spread communication failures, priority shall be given to restoring communication circuits between Control Area Control Centers and the ISO first, and between Control Centers of interconnected Control Areas second.



	f.	Test Equipment

		Test equipment and test standards intended to be used for the calibration or repair of communication equipment shall be certified to values of accuracy and precision which are equal to or better than the accuracy of the equipment under test.



	g.	Responsibility

		It is the joint responsibility of interconnected parties to insure that maintenance and restoration are done on a timely, routine basis or as needed so the reliability of the interconnected system is not compromised.



 7.	System Protection



	a.	System Grounding

		All ERCOT interconnected communication buildings, equipment and metallic structures such as towers should be protected by implementing a comprehensive equipotential grounding system.  This system should maintain a solid earth ground through the use of ground rods, buried electrodes, underground mats or counterpoise systems depending on the soil and rock conditions.



	b.	Transient Protection

		Surge suppression devices should be installed on all electrical and communications services entering the building.  These devices should be properly connected to the grounding system.

�
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	a.	Purpose

		The purpose of these guidelines is to outline procedures and practices that will ensure uniformity, accuracy and reliability of interconnect telemetry consistent with minimum standards set by ERCOT.



	b.	Scope

		The scope of these guidelines include but is not limited to values needed by Control Centers to implement Automatic Generation Control functions and values needed for hourly interchange accounting functions.



	c.	Exclusions

		Equipment for revenue metering standards, at interconnect location is covered by Appendix VI.C. "Inter-Control Area Metering Guidelines".  Telemetry associated with voice, local monitoring, station relaying, or a facsimile type communications are excluded.



	d.	Application

		These guidelines are intended to apply to new or completely rebuilt telemetry installations.  These guidelines are also intended to address testing and calibration of interconnect telemetry.  Its application to upgrade the capabilities of existing installations is encouraged.  Complete conformance in some cases may not be physically, electrically, or economically feasible.



2.	General



	a.	Applicable Standards

		All devices used for inter-Control Area telemetry shall conform to or exceed applicable ANSI standards.  In the absence of appropriate ANSI standards, the devices shall conform to or exceed those given in these guidelines.



	b.	Nameplate Data and Documentation

		Each telemetry component shall be provided with a nameplate that lists the manufacturer's name, serial number, and type of device as well as pertinent input and output information as applicable.  A complete set of documentation shall be available at each site where telemetry equipment is located.



	c.	Termination Data

		All exterior connections shall be clearly and uniquely labeled.



	d.	Single Source

		Telemetry of real power flow across an interconnect point should emanate from a common agreed upon terminal utilizing common primary metering equipment.



		(1)	When both parties are using an analog telemetry oscillator for transmission of data, the recommended common point is the output of the oscillator or tone transmitter.  Otherwise, the recommended common point is the milliamp loop of the KWH interconnect meter or load control transducer.  The total series impedance of the milliamp loop shall not exceed the manufacturer's recommendation.



		(2)	The load control transducer which drives the telemetry system for Automatic Generation Control purposes should use the same set of inputs as the KWH interconnect meter.  This transducer shall be of the same or better accuracy as the KWH interconnect meter.



	e.	Load Control Transducers

		(1)	Definition



			A load control transducer is a device for converting an AC power system electrical quantity into a DC current (milliamp loop) for measurement purposes.



		(2)	Burden



			The total series impedance of the milliamp loop shall not exceed the manufacturer's recommendation.



		(3)	Applicable Standards



			All transducers used in interconnect telemetry shall conform to or exceed IEEE Standard P-460.  The class index shall be 0.1 for all transducers.



	f.	Energy Metering

		(1)	Definition



			Energy metering is defined as the transmission of KWH meter data from the interconnect KWH meters to the Control Centers.



		(2)	Purpose



			The purpose of energy metering is to allow a Control Center to document the energy measured by a KWH meter on an hourly basis.



		(3)	Design



			Equipment should be designed so Control Centers can obtain identical MWH values each hour.  Methods of transmitting the data that insures that data integrity is not lost due to communication failures are recommended.



	g.	Data Update Rate

The equipment used to telemeter values for AGC purposes shall update the data from the transducer to the AGC computer every 2 to 4 seconds for bi-directional and unidirectional interconnections.  However, the update time for unidirectional load serving interconnections less than 30 MW may be up to 30 seconds if they meet the following criteria: 



At no time shall the rate of change of load scanned at the slower scan rate cause the ACE of the interconnected Control Areas to change more than either can recover in 15 seconds. This slower scan rate is intended only for unidirectional ties that serve loads that have a slow rate of change such as residential loads.  Non-conforming loads such as arc furnaces and other fast changing industrial loads do not qualify for the slower scan rate. Generators or interruptible loads will not qualify for the slower scan rate.



The total peak value of all unidirectional interconnects scanned at a rate slower than 4 seconds shall not exceed 5% of the yearly peak load of the Control Area.



If an interconnection is scanned at a rate less frequently than once every 4 seconds, both Control Areas must agree.



3.	Digital Telemetry



	a.	Definition

		Digital telemetry as covered by this guideline is defined as the transmission of data as a series of discrete signal samplings separated by time intervals.



	b.	Defined Equipment

		This Section shall only apply to the remote field equipment (remote terminal units - RTU).  All master station equipment located at central control or dispatching locations is excluded.



	c.	Equipment Standards

		Equipment shall conform to ANSI/IEEE C.37.1. For environmental conditions, equipment shall meet Equipment Group 3 for all remote equipment not located in a central dispatching facility.



	d.	Dual or Multiple Porting

		Concurrent scanning of an RTU through multiple communications ports shall be covered under a separate mutual agreement.



	e.	Accuracy

		Minimum accuracy shall be plus or minus the least significant bit of an 11 bit plus sign A/D converter.



4.	Analog Telemetry



	Analog telemetry may continue to be used on existing installations, however, on all new installations or complete rebuilds of existing installations, digital telemetry shall be used.



	a.	Definition

		Analog telemetry, as covered by this guideline, is defined as a continuous signal telemetry system employing a frequency shifted tone as the means of communications.



	b.	Analog Telemetering Oscillator/Transmitter

		(1)	Definition



			An analog telemetry oscillator/transmitter is a conversion device for transducing analog inputs, either DC voltages or currents, into sub-audio frequencies for transmission, e.g. DC to 10�30 Hz.





		(2)	Range



			A telemetry oscillator/transmitter shall conform to the following range: 10�30HZ output. Input range to the oscillator/transmitter shall be determined by the party responsible for the interconnect point.



		(3)	Scaling



			(a)	The input shall be a fixed voltage range.  Scaling from a transducer or meter into a telemetry oscillator shall use precision resistor.  Resistors shall be ±.01% accuracy, with a temperature coefficient of 10ppm or less per degree C from �55° to +125°C.



			(b)	Zero-left scale shall be used for generating units and loads.  Zero-center scale shall be used for interconnect circuits symmetrical from zero.  Special non-conforming ranges may be mutually agreed upon.



			(c)	Oscillator input shall be scaled for maximum transmission line (or monitored equipment) transfer capability without exceeding range.  Ranges and scaling shall be mutually agreed upon.  Consideration shall be given to using a minimum number of different ranges.



		(4)	Specification



			(a)	Provide dual isolated outputs when required.

			(b)	Final Calibration shall be done using a precision voltage source.

			(c)	All equipment shall mount into a standard 19" rack without modification.

			(d)	Span and trim output adjustments shall be provided.

			(e)	Input impedance shall be 5 megohms or greater.

			(f)	Input signal requirements shall not exceed ±5 volts.

			(g)	Output signal shall either be square or sinusoidal wave form, not to exceed 12 volts peak-to-peak maximum or be less than 6 volts peak-to-peak.  This shall be converted to a dry contact if required for other users.

			(h)	Accuracy shall be .1% or better with a temperature coefficient of .007% per °C.  Linearity shall be .05% full span.

			(i)	Long-term drift shall be no more than 0.15% of full scale over six months.



	c.	Tone Transmitter



		(1)	Definition



			A tone transmitter is a device for modulating data and carrier signals for transmission over a voice grade communication channel.



		(2)	Ranges



			The ranges shall conform to the CCITT channel spacing and shall be mutually agreed upon between all affected parties.





		(3)	Specifications



			(a)	Shall operate in a frequency-shift keying mode.

			(b)	Input shall be capable of being a selectable dry contact or voltage keying waveform.

			(c)	Output carrier level shall be continuously adjustable from �40 to 0 dBm via manual level control.

			(d)	Output impedance shall be 600 ohms inband.

			(e)	Frequency stability shall be 0.25% between �30°C to +60°C.

			(f)	Keying shall be mark-hold-key-space.



	d.	Tone Receiver



		(1)	Definition



			A tone receiver is a device for demodulating data and carrier signals from a voice grade communication channel.



		(2)	Ranges



			The ranges shall conform to the CCITT Frequency Shift (FS) channel spacing.



		(3)	Specifications



			(a)	Shall operate in a frequency-shift keying mode.

			(b)	Input shall be continuously adjustable for a sensitivity from �35 to 0 dBm.

			(c)	Input impedance shall be 600 ohms inband.

			(d)	Adjacent channel rejection shall be a minimum of 30db as referenced to center.

			(e)	Shall be capable of having carrier detect option installed.

			(f)	Output shall be capable of being a selectable dry contract or voltage keying waveform.



	e.	Analog Telemetering Converter/Receiver



		(1)	Definition



			An analog telemetry converter/receiver is a conversion device for transducing a sub-audio frequency into DC voltages or currents.



		(2)	Frequency Range



			The frequency range of the telemetry converter shall conform to the following input range: 10�30HZ.  Output range of the telemetry converter/receiver shall be determined by the party using the signal.



		(3)	Specifications



			(a)	Offset and zero-center shall match telemetering oscillator.

			(b)	Accuracy shall be .1% or better with a temperature coefficient of .007% per °C.  Linearity shall be .05% full span.

			(c)	Long-term drift shall be no more than 0.2% of full scale over six months.



5.	Facilities



	a.	Interface Terminations

		For telemetry equipment installed at a site by more than one party, termination points or panels for each connection shall be provided by disconnecting type links or terminal blocks.



	b.	Facilities for Testing

		Test switches should be located at, or near the metering devices.  These test switches should be designed to provide a means to both measure the input quantities from the current and/or voltage transformers and to allow the application of test quantities to the metering device driving the telemetry equipment.  The test switch shall be connected in such a manner to electrically isolate the input and output circuits to permit free access to the telemetry equipment without jeopardizing service to other critical systems in the same current and/or voltage circuits.



	c.	Isolation

		Equipment shall be installed, mounted, and electrically designed such  that it shall be possible to remove telemetry equipment or perform tests without effecting local metering or any other Control Area controls.



	d.	Physical Space

		A clear space of at least three feet in depth should be provided around all telemetry to which any access is required.



	e.	Environmental Control

		The telemetry facilities shall be located inside a building or structure which provides adequate protection of the equipment from the weather and which conforms to the manufacturer's environmental specifications.



	f.	Lighting

		Adequate lighting shall be provided in the area of equipment for test, maintenance and adjustment.



	g.	Electrical

		Adequate 120 VAC standard electrical plugs shall be convenient to all telemetry equipment for test equipment and auxiliary usage.



	h.	Storage

		By mutual agreement, sites at remote or difficult locations may require on-site storage of parts or test equipment.



6.	Maintenance and Restoration



	a.	Test Equipment

		Test equipment and test standards intended to be used for the calibration of telemetry equipment shall be certified to values of accuracy and precision which are equal to or better than the accuracy of the equipment under test.



	b.	Calibration of Standards

		All test standards shall be calibrated at least once every year and supplied with the appropriate correction factors.



		Note:  All correction factors shall be obtained by comparison against a laboratory standard, the accuracy of which is traceable to the National Bureau of Standards.



	c.	Responsibility

		It is the joint responsibility of interconnected parties to insure that restoration and maintenance of equipment is done on a timely basis so that the accuracy meets or exceeds that which is specified in these guidelines.  Interconnected Control Areas should agree on the response obligations for each interconnection.  A list of the interconnections between adjacent Control Areas describing the agreed to response obligations should be provided to the ERCOT ISO and Control Area Operators for their reference.



		Immediate response should be expected for the loss of a major bi-directional interconnection where all telemetry is lost.



		Next working day response is appropriate for unidirectional interconnections that can be easily and accurately estimated.  Next working day response is also appropriate for major bi-directional interconnections where either the primary or back-up telemetry source is available.



	d.	Disputes

		Where a dispute over the accuracy or performance of any telemetry equipment or its input equipment exists, the interested parties may request a comparison of standards and/or a joint calibration of affected equipment.



	e.	Frequency of Testing

		All telemetry equipment at interchange points shall be tested at least once every year or on a time period mutually agreed upon by the interconnected parties.



	f.	Notification

		Telemetry and Operations personnel of all affected parties should be notified at least 48 hours in advance, or at a mutually acceptable advance notice, prior to any calibrations or maintenance. In emergency conditions, the owner of the telemetry installation may make necessary repairs with notification to affected parties within 24 hours.  Copies of the repair and calibration records shall be forwarded to all involved parties.



7.	System Accuracy



	For all items within this section, the "system" is considered as all equipment involved from the input of a transducer measuring power flow to the output of telemetry conversion equipment at final receipt location (i.e. Control Center).  Metering equipment accuracy is covered in Appendix VI.C. "Inter-Control Area Metering Guidelines" and the scope of this guideline does not apply to computer or monitoring systems internal to Control Centers.



	a.	Digital Telemetry

		(1)	The digital system inaccuracy shall not be greater than ±0.5%, full scale.

		(2)	Response time to a full-scale step input shall be not greater than 1s. to reach 99% of rated output.

		(3)	The scan time shall be specified for each application (i.e. the AGC cycle of the EMS).



	b.	Analog Telemetry

		(1)	The analog system inaccuracy shall be not greater than ±0.5%, full scale.

		(2)	Response time to a full-scale step input shall be not greater than 1s. to reach 99% of rated output. 



	c.	Energy Metering

		(1)	The hourly meter readings obtained at the Control Centers should be within 1 MWH of the KWH meter reading.

		(2)	Analog and/or digital telemetry signals used for Automatic Generation Control (AGC) shall be integrated each hour and checked against metered values.

		(3)	Integrations shall be performed and checked as a minimum once each six months as a 24-hour integration check.

		(4)	Daily or weekly checks of an automatic nature are encouraged.

		(5)	Validation of the energy metering value to the interconnect KWH meter register shall be done on a monthly basis.



8.	Exchange of Information



	a.	Information

		The parties involved shall furnish pertinent information, including the following:



    		Connection diagram, metering one line diagram, substation one line diagram, panel schematic, panel one line diagram, current transformers and potential transformer ratios, transducer conversion constants, meter constants, floor plans and panel construction layouts.



	b.	Notification of Changes

		All affected parties shall be involved in engineering changes of interconnect telemetry equipment from project inception.  All parties must be notified so a mutually agreeable time can be set for the changes.  All parties involved must be satisfied prior to the making of any changes.



9.	Definitions



	a.	References

		Where there is a question on the meaning of terms used in this guideline, the definitions in Section 2 of ANSI standard C12.1 shall apply.  If the term is not defined by ANSI C12.1, the definition - by order of priority - shall be obtained from the following:



		(1)	IEEE Standard Definition, Specification, and Analysis of Manual, Automatic, and Supervisory Control and Data Acquisition (ANSI/IEEE C37.1).

		(2)	IEEE Standard Dictionary of Electrical and Electronic Terms.  (ANSI/IEEE Standard 100).

		(3)	McGraw Hill Dictionary of Scientific and Technical Terms.

		(4)	Webster's Unabridged Dictionary



10.	Communications Facilities



	a.	Voice

		Interconnect parties should provide a standard telephone or its equivalent with access to either long distance system or equivalent at all sites where telemetry equipment is installed.



	b.	Data

		The use of Control Area owned communication facilities is encouraged.  The use of different common carriers, Control Area owned facilities, or communications paths to a site is encouraged to provide increased reliability (i.e., each Control Area monitoring a site using different carrier, having multiple microwave paths leaving a site, etc.).



11.	Provision of Equipment



	a.	Telemetry System Equipment

		All required metering equipment, associated support equipment (i.e. transducers, KWH meters, cabling to intertie locations, panels, etc.), and the telemetry equipment as defined by these guidelines, shall be supplied, installed and priced per a separate mutual agreement.



	b.	Power

		(1)	Telemetry and associated communication equipment (i.e., telephone company interface, etc.) shall function properly for 8 hours in the absence of local AC power.



		(2)	If a backup source of power is used, the failure of the primary source should be alarmed to the Control Center.

�� �tc "APPENDIX VI.C. - INTER-CONTROL AREA METERING GUIDELINES" \f C \l 3�1.	Purpose and Scope



	a.	Purpose

		The purpose of these guidelines is to outline procedures and practices which will optimize the accuracy and uniformity of interconnect  metering.



	b.	Scope

		The scope of these guidelines is limited to the metering of three phase circuits and to the metering equipment and practices necessary to provide accurate metering of electrical quantities at a mutually agreed upon point of measurement.  This includes bi-directional interconnects, Remote Control Area Loads (RCAL), and Dynamic Scheduled Loads (DSL).



	c.	Exclusions

		Equipment, if any, necessary to telemeter the measured quantities to remote locations is not covered by these guidelines.  Refer to Appendix VI.B.



		These guidelines are not applicable to measurements intended for local monitoring or for station relaying, control, and operation.



	d.	Application

		These guidelines are intended to apply to new or completely rebuilt metering installations.  These guidelines are also intended to address testing and calibration of existing interconnect metering.  Its application to upgrade the capabilities of existing installations is encouraged, but it is recognized that complete conformance in some cases may not be physically, electrically, or economically feasible.



2.	General



	a.	Measurements

		Measurements covered under this guideline include, but are not necessarily limited to, quantities such as volts, volt-squared hours, amperes, ampere-squared hours, phase angle, volt amperes, watts, vars, voltampere hours, watthours, varhours, and Q-hours.



	b.	Applicable Standards

		All devices used in interconnect metering shall conform to or exceed applicable ANSI standards.  In the absence of applicable ANSI standards, the devices shall conform to or exceed those given in this guideline and  the EEI Handbook for Electrical Metering. 



		(1)	Metering of watthour, voltampere-hours, varhours, Q-hours, and the associated demand components should conform to or exceed applicable ANSI standard C12.1.



		(2)	Instruments for the analog measurement of volts, volt-squared hours, amperes, ampere-squared hours, phase angle, voltamperes, watts and vars should conform to or exceed applicable ANSI standards C39.1, C39.5 and C37.90a.



		(3)	Instruments for the digital measurement of volts, volt-squared hours, amperes, ampere-squared hours, phase-angle, voltamperes, watts, and vars should conform to or exceed applicable ANSI standards C39.5, C39.6 and C37.90a.



		(4)	Instrument transformers should conform to or exceed applicable ANSI standard C57.13.



	c.	Nameplate Data

		(1)	Instrument transformers shall be provided with a nameplate that lists the following but not limited to: manufacturer's name, type of device, serial number, ratios, burden, accuracy class, thermal rating factor, and impulse level.



		(2)	Meters shall be provided with a nameplate that lists the following but not limited to: class, kh and Pkh (or equivalent for solid state meter k values), form number, serial number, and meter number.  All meter locations/panels shall clearly display multipliers.



3.	Current Transformers



	a.	Accuracy Class

		All current transformers shall conform to 0.3 metering accuracy class or better with 0.15 metering accuracy class recommended and shall be provided with certificates of test stipulating the ratio and phase angle corrections at 10% (5% for 0.15 accuracy class) and 100% of rating.  Where the secondary circuit will impose different burdens on the individual current transformers, certificates at the time of manufacture should be provided showing ratio and phase angle corrections for the next standard ANSI burden above the highest and lowest "in-service" burdens.



	b.	Fault Withstand

		Current transformers shall be capable of withstanding available fault current levels.



	c.	Quantity

		Current transformers should be installed, one in each of the three phase connections for wye connected metering, or two current transformers for three-wire delta connected metering and three current transformers for four-wire delta connected metering.



	d.	Burden

		The current transformer burdens should be kept as small as practicable and the metering circuit should be limited to highly accurate billing meters and load control transducers.  Relays, transducers and meters intended mainly for local control and operations shall not be connected to the metering circuit.



		(1)	Transducers installed in current transformer circuits for load control shall not make the total burden exceed the metering accuracy burden of the current transformers.



		(2)	Separate isolated secondaries are required at a metering point to separate metering and control circuits.



		(3)	During annual testing, the total current transformer burden shall be measured by the addition of a known burden to determine the minimum deflection.  This value shall not exceed the burden capability of the current transformer.

	e.	Test Switches

		Test switches shall be installed in the current transformer secondary circuit to provide a means to measure input current, voltage quantities and allow the application of test quantities to the meter (e.g. Westinghouse FT-1).  Test switches shall be capable of handling parallel currents.



	f.	Secondary Wiring

		All wiring connected to the secondary of current transformers shall have an impedance such that, when added to the burden of the metering instruments, the total does not exceed the burden rating of the current transformers.  In some instances, it may be necessary to install parallel conductors to meet this requirement.  These leads shall be coded in accordance with the individual company's standards.  No splices will be allowed in the current transformer secondary circuit except through the use of terminal block connections.



	g.	Grounding of Current Transformers

		Each current transformer shall have its own polarity conductor.  A common return conductor shall be utilized for each set of isolated current transformer secondary windings.  The common terminals of each set of current transformers shall be grounded at only one point.  It is recommended that the ground connection be located at the meter or at the nearest terminal block to the meter.  This ground lead shall be of the same wire size as the leads used for the polarity and common that go to the meter.



	h.	Induced Voltage

		Secondary circuits should be routed so as to avoid the possibility of induced voltages and the effects of high ground fault voltages.  Where this is not practical, the secondary circuit should be designed to minimize these effects.  In those circuits involving solid state metering, suitable protection against the effects of fault and switching generated overvoltages should be provided (Refer to C37.90a).



	i.	Paralleling

		Paralleling of current transformers is not recommended.  However, when it is necessary, the following guidelines shall be adhered to.



		(1)	All transformers must have the same nominal rating regardless of the circuits in which they are connected.



		(2)	All transformers which have their secondaries paralleled must be connected to the same phase of the primary circuits.



		(3)	The secondaries must be paralleled at the meter and not at the current transformer.



		(4)	There shall be only one ground per isolated secondary of all paralleled transformers.  It is recommended that the ground be located at the meter or at the nearest terminal block to the meter.



		(5)	Each current transformer must be capable of supporting n times the burden within the accuracy class of the transformers, where n = number of current transformers in parallel.



		(6)	If adjustments are made to the meter to compensate for the ratio and phase angle errors, then the ratio and phase angle corrections used must represent the entire combination of transformers connected as a unit.



		(7)	The meter must have sufficient current capacity to carry the sum of the currents from all the transformers to which it is connected.



		(8)	The secondary leads from all current transformers shall be of equal impedance within a mutually accepted prescribed tolerance.



	j.	Sizing of Current Transformers

		Current transformers should be sized for optimum metering accuracy at peak and minimum loads, considering current transformer rated accuracys, rating factor, and fault current withstand capabilities (rating factors higher than 1.0 and high accuracy current transformers should be considered).



4.	Voltage Transformers



	a.	Accuracy Class

		All voltage transformers shall conform to 0.3 accuracy or better with 0.15 accuracy class recommended and shall be provided with certificates of test stipulating the ratio and phase angle corrections at 100% rating with zero burden and with the rated maximum standard burden.



	b.	Quantity

		Voltage transformers for a wye metering configuration (three single phase units or one three phase unit) shall be installed, one from each phase conductor to the station ground.  Voltage transformers for a delta metering configuration (two single phase units) shall be installed from phase to phase.  Provisions for attachment of a calibration unit should be provided on each phase conductor.



	c.	Burden

		The total burden/voltampere rating on the voltage transformer secondary shall not exceed the accuracy burden listed on the nameplate of the voltage transformer.  This burden should include the meter, the secondary leads, and any instrumentation equipment connected in the circuit.



	d.	Protection

		Secondary fuses, if any, should be of the high-speed, high current interrupting construction with a low electrical impedance and the mechanical ruggedness to resist the effects of corrosion and vibration.  The main purpose of fuses shall be for protection of test personnel, the transformer, and the secondary wiring against accidental faults or shorts, rather than to protect the voltage components of the measuring devices.  Fuses shall not be placed in the common secondary return or the ground circuit of instrument transformers.



	e.	Secondary Wiring

		All secondary wiring supplying voltage to metering devices requiring a highly accurate voltage source shall be sized such that the maximum actual voltage drop at the metering devices does not exceed 0.3 Volts.  It is recommended that a voltage drop calculation be performed as part of the initial installation.



		Factors to consider in satisfying the voltage drop criteria shall be the location of the voltage transformer with reference to the meter, secondary wire size, length of secondary conductor, fuses and total burden.



		No splices will be allowed in the voltage transformer secondary circuit except through the use of terminal block connections.



	f.	Grounding of Voltage Transformer Secondary

		Each set of three phase secondary windings shall have only one ground.  It is recommended that the ground connection be located at the meter or at the nearest terminal block to the meter.



	g.	Induced Voltage

		Secondary circuits should be routed so as to avoid the possibility of induced voltages and the effects of high ground fault voltages.  Where this is not practical, the secondary circuit should be designed to minimize these effects.  In those circuits involving solid state metering, suitable protection against the effect of fault and switching generated overvoltages should be provided.



	h.	Loss of Potential

		The secondary circuit shall be monitored for loss of potential on all phases.  Provisions for the alarming of the loss of potential shall be provided.



5.	Meters



	a.	Specification

		Meters for the measurement of watthours, voltampere hours, varhours, and Q-hours should be designed with three stators or elements for wye metering, or two stators or elements for delta metering.



		(1)	For an electromechanical type meter, the register, detent, and pulse initiator should be selected and adjusted so as to present minimum friction and torque requirements on the rotation of the disc.  Solid state pulse initiators shall be used.  Register ratios should be chosen which will prevent the register from exceeding its capacity during a billing period.



		(2)	The use of the more accurate solid state metering is recommended on all interconnect metering.  The solid state metering communications should be connected according to Appendix VI.B.



		(3)	Meters shall be capable of the following accuracy levels :

			±0.1% for solid state meters

			±0.2% at 100% of test amperes and

			±0.3% at 10% of test amperes for electromechanical meters.



		(4)	The environment for the solid state metering equipment shall be so designed as to maintain at all times the operating characteristics as stated by the meter manufacturer.



		(5)	Meters should be mounted on a vibration free panel or wall at an optimum level of six feet above the floor.  This mounting elevation may be reduced to three feet minimum, if necessary.  A clear space of at least 30 inches wide, three feet deep, and seven feet high should be provided in front of meters.  The clear space should be in accordance with The National Electric Safety Code, Article 125a.



	b.	Facilities for Testing

		Test switches should be located at, or near the metering devices.  Where the output of the meter is an electrical rather than visual quantity, provisions should be made to conveniently measure the output.



		(1)	The meters and test facilities should be located inside an enclosure or structure that provides adequate protection of the equipment and maintenance personnel from the environment.



		(2)	Adequate lighting should be provided in the area of meters as required for test, maintenance and adjustment. 



6.	Testing and Calibration



	a.	Test Equipment

		Test Equipment and test standards intended to be used for the testing and/or calibration of instrument transformers and meters used for metering should be certified to values of accuracy and precision which are equal to or better than the accuracy of the equipment under test.



	b.	Calibration of Standards

		All field test standards should be calibrated at least once every 120 days.  The appropriate correction factors shall be retained with the standard traceable to the National Institute of Standards and Technology on an annual basis.



	c.	Responsibility

		Except in those cases where the involved parties agree to the contrary, the party installing and owning the metering installation shall be responsible for any maintenance and calibration, and will control all meter interrogation access rights.  The meter test personnel shall be qualified to test the metering installation.  Any other party affected by the measurements shall be notified of pending calibrations and may be present during maintenance and calibrations proceedings.  Copies of the maintenance and calibration record shall be forwarded to all involved parties.



	d.	Disputes

		Where a dispute over the accuracy or performance of a meter exists, the interested parties may request a retest, a comparison of standards and/or a separate calibration of the meter by a qualified third party acceptable by both parties.



	e.	Calibration Tolerance

		Watthour meters shall meet the following percent tolerances.  If the test results exceed these tolerances, the meter must be calibrated to bring it within the acceptable tolerance range as defined below:











��Electro�Solid��%��Mechanical�State��Test Amp�Power Factor�Tolerance %�Tolerance %��100�1.0�±0.20%�±0.15%��10�1.0�±0.30%�±0.15%��100�0.5 lagging�±1.00%�±0.15%��



		The individual elements shall be balanced to within ±1.0%.  If the meter does not provide a means of calibrating individual elements, then only a final series test is required.  A final series test shall be made after any calibration for power factor of the elements.  The only exception to these tolerances will be for existing installations as provided in section 1.d.



	f.	Multiple Meter Outputs

		Solid state meter outputs should be tested for their accuracy.  Only outputs to be used shall be tested. 



	g.	Notification

		Metering and Operation personnel of all affected parties shall be notified at least 48 hours in advance, or at a mutually acceptable advance notice, prior to any calibrations or maintenance.  In emergency conditions, the owner of the metering installation may make necessary repairs with notification to affected parties within 24 hours.  Copies of the repair and calibration records shall be forwarded to all involved parties.



7.	Test Schedules and Records



	a.	Frequency of Testing

		Meters at interconnect points should be tested at least once every year or on a time period mutually agreed upon by all affected parties.



	b.	Test Records

		Meter test records shall be kept by the party owning the meter for a period of at least six years.



8.	Exchange of Information



	a.	Information

		The party responsible for the metering of an interconnect shall furnish all involved parties with pertinent metering information including the following:



		(1)	Connection diagram, metering one line diagram, substation one line diagram, panel schematic, panel one line diagram, current transformer and potential transformer ratios, pulsing constant, gear ratio, K factor, and meter pulse calculation.



		(2)	Type and rating of all metering equipment.



		(3)	Copies of certificates of test for the metering current and voltage transformers.  When certificates are not available, a typical curve for the type of transformer should be furnished and the parties should agree on the transformer correction factor, if any, to be applied.



		(4)	Total secondary burden applied to the voltage and current transformers.



		(5)	Resistance and reactance of the voltage transformer secondary leads and calculation of voltage drop.



		(6)	Copies of all tests results on meters shall be forwarded to all interested parties.



	b.	Test Forms

		Meter test results shall be recorded on approved ERCOT meter test report forms (see Exhibit A).



	c.	Notification Changes

		All affected parties shall be involved in engineering changes of interconnect metering equipment from project inception.  All parties must be notified so a mutually agreeable time can be set for the changes.  All parties involved must be satisfied prior to the making of any changes.



9.	Definitions



	a.	References

		Where there is a question on the meaning of terms used in these guidelines, the definitions in Section 2 of ANSI standard C12.1 should apply. If the term is not defined by ANSI C12.1, the definition - by order of priority - should be obtained from the following:

		(1)	IEEE Standard Dictionary of Electrical and Electronic Terms.

		(2)	McGraw Hill Dictionary of Scientific and Technical Terms.

		(3)	EEI Handbook for Electricity Metering

		(4)	Webster's Unabridged Dictionary.



	b.	Parties - any entity included but not limited to the following: cities, municipalities, agencies, cogens, non-utility generators (NUGs), individual companies, utilities.
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