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GENERATION INTERCONNECTION OR CHANGE
REQUEST PROCEDURE

August, 2004
ERCOT

System Planning, Transmission Services
2705 West Lake Drive

Taylor, Texas 76574-2136

Main Office Phone (512) 248-3000

PURPOSE

The primary purpose of this procedure is to facilitate the interconnection of new and changes to existing generating units/plants to/in the Electric Reliability Council of Texas, Inc. (ERCOT) transmission system.  Through the review of all interconnection or change requests, the following objectives will be accomplished:
a) Identify electric system security concerns with interconnecting new or changed generation
b) Increase communications between the Generating Entity (GE), Power Generation Company (PGC), Transmission Service Providers (TSP) and ERCOT
c) Provide information on future capacity additions for use in reviewing projected total ERCOT capability, demand and reserve
d) Provide accurate/appropriate data to help identify possible future transmission constraints, maintain reliability of the ERCOT System and propose related transmission projects     

INTRODUCTION

A GE or PGC requesting transmission interconnection for new generation, adding additional generating capacity (more than 10 MW within a year) at an existing plant or changing the connection of an existing plant must submit an application to ERCOT.  The application shall include information necessary to allow timely development, design, and implementation of electric system enhancements needed to serve the generation entity requirements.  The information must include sufficient detail for use in establishing transfer capabilities, operating limits (including stability) and planning margins to provide both reliability and operating efficiency, designing future system facility additions, and facilitating coordinated planning.  Applicable ERCOT and North American Electric Reliability Council (NERC) standards, protocols, guides and/or procedures for accurate system representation and modeling shall be followed.

The Public Utility Commission of Texas (PUCT) Substantive Rules (§25.191) require a TSP to build facilities to interconnect a new generating plant.  The rules indicate that the interconnection planning will include transmission line interconnection and grid upgrades.  The TSPs shall provide transmission service including the construction of the transmission line and upgrading the transmission grid within reasonable efforts considering economics and good utility practice.

The building of interconnection facilities and/or grid upgrades may or may not require a Certificate of Convenience and Necessity (CCN), depending upon the circumstances specific to the individual project, and are addressed in the appropriate sections of the PUCT rules.  The generation owner should identify expected markets, and ERCOT along with the TSPs would identify known transmission constraints that impair the generator's ability to reach those markets (without employing the congestion management system).  In many instances, additional transmission lines may be needed to enable the generator to reach the desired markets.  When ERCOT identifies specific transmission expansions that will facilitate the competitive market while mitigating constraints, ERCOT will develop proposed transmission additions using the ERCOT Power System Planning Charter and Processes.  ERCOT’s evaluation of need in the regional planning process is important, but the PUCT (via the CCN process) will ultimately decide whether the transmission line should be built.
Both new transmission line construction and some line reconstruction require the approval of the PUCT, granted in the form of a CCN.  The present PUCT rules allow the PUCT up to 12 months for processing a CCN.  The need to use a consultant to route future transmission lines and the TSP to hold public meetings also adds around 12 months to the time required to certificate and build a new transmission line.  In most new transmission projects, the acquisition of right-of-way and construction will take 10 to 18 months after a CCN is granted by the PUCT.  Therefore, if the GE or PGC desires full transfer capability when generation is first available for transfer to the grid, it is recommended that firm commitments be made by the GE or PGC at least three years ahead of required in-service dates for the related transmission line projects.  Moreover, the GE or PGC should recognize that some projects might require commitments four to eight years in advance of system needs.
STUDY TIME TABLE

Every interconnection may be different and unique to the particular project.  A timetable for studies will be developed and included in the study scope.  Major improvements to the transmission system resulting from interconnection requests should be identified early in the process so project validity can be considered before going ahead with extensive studies.  Adjustments to the completion date of review may be necessary for the study scope.  If adjustments are necessary for the study scope, ERCOT shall provide notice as soon as practicable to both the GE and the TSP indicating the revised expected completion date.  Some of these procedures may be done in parallel with others; for example, in some cases, the Facilities Study can be initiated upon completion of the Steady State Study, although the results of the Short Circuit Study and Stability Study may change the scope of the study.  The TSP and the GE are encouraged to optimize the process to reduce the time necessary for the studies. The timely completion of all studies is dependent upon the availability of relevant data and appropriate study assumptions.  The GE should ensure that ERCOT and the TSPs performing the studies receive all required data in order to establish study models that provide meaningful results and recommendations for interconnection.

Sample Study Time Table (calendar days):

Security Screening Study – ERCOT Staff


Review of Request, Fee and Acknowledgement

1 to 7 days


Performs Steady State Security Screening Study

3 to 90 days

GE or PGC Agrees to Proceed, Model Fee, Deposit and

Proof of Site Control Received




180-day time limit after completion of










Security Screening Study
Full Interconnection Study – TSPs and ERCOT Staff


Notify and Set Up Meeting 




1 to 14 days


Propose Study Scope (at or after meeting)


1 to 14 days

Complete Study Scope and Sign Study Agreement
60-day time limit to go forward


Perform Full Interconnection Study



Steady State & Transfer Analysis Study

10 to 90 days



System Protection Analysis



10 to 30 days, after Steady State Study


Dynamics Analysis




10 to 90 days, after System Protection 



Facilities Study




10 to 90 days


Study Report Review





5 to 15 days after completion of study
Complete Interconnection Agreement with TSP


180-day time limit after completion of










Full Interconnect Study
Typical Time







90 to 270 days

Total Range of Possible Time




52 to 440 days
FEE SCHEDULE

ERCOT Security Screening Study and Full Interconnection Study Fees are charged to entities filing generation interconnection requests to add new or additional generation capacity to the ERCOT System.  These fees are based on the total plant capacity associated with the request because the capacity determines the amount of work necessary to complete the study.  The ERCOT Security Screening Study fee is a nonrefundable fee and ranges from $1,000 to $5,000 per study as shown below.  Generation Interconnection Requests are for each individual interconnection location, in-service date, and total plant capacity at this interconnection location.  


ERCOT Security Screening Study Fee



Total Capacity


  Fee



10 MW to 74 MW

$1,000 Not Refundable



75 MW to 149 MW

$2,000 Not Refundable



150 MW to 249 MW

$3,000 Not Refundable



250 MW to 499 MW

$4,000 Not Refundable



500 MW and above

$5,000 Not Refundable

The ERCOT Full Interconnection Study Fee consists of two parts.  The first part of the fee is a charge of $15 per megawatt of total capacity (nonrefundable) which is used to develop stability models for generation units and to continually update the current models as new equipment changes are made.  Providing this modeling fee to ERCOT does not release the GE or PGC from the obligation to provide accurate/appropriate stability models and data (including load) for their plant. 
The second part of the fee is a deposit of $15,000 or $30,000 based upon total plant capacity, from which ERCOT will fund the study.  Any unused portion of the deposit will be returned.  The TSP will invoice the GE or PGC for any additional work that is necessary and creates charges exceeding the amount of the deposit, and ERCOT will refund any portion of the deposit not used to perform the study. 
Both fees along with proof of site control must be received at ERCOT within 180 days after completion of the security screening study before a full interconnection study is started.


ERCOT Full Interconnection Study Fees



Total Capacity


  Fee



10 MW to 149 MW


$15 per MW of total capacity, not refundable








$15,000 deposit



150 MW and above


$15 per MW of total capacity, not refundable








$30,000 deposit

INTERCONNECTION AGREEMENTS

ERCOT is the proper place to submit the request for generation interconnection.  However, the negotiation of an interconnection agreement shall be conducted directly between the GE and TSP.  ERCOT does not arrange interconnection agreements.

Municipals and/or coops developing generation projects do not require interconnection agreements to connect to their transmission systems.  Generation interconnection requests will remain confidential until an interconnection agreement or financial agreement for transmission construction is completed with a transmission owner.  An official letter from a municipal utility or electric cooperative will also serve as a public commitment.  At that time, the generation project will be regarded as a confirmed project and will be posted on the ERCOT Internet website along with copies of generation interconnection impact studies and related proposed transmission projects.


ERCOT AND TSP PROCESS

After receiving an interconnection request and the associated security screening study fee (reference “Fee Schedule” in document) and preliminary data, ERCOT will date stamp the request.  This date stamp is not a reservation of transmission capacity.  ERCOT will acknowledge the request via email and notify the GE or PGC of missing data for the security screening study within seven days.  ERCOT staff will then perform a steady state security screening study (including power flow and transfer studies) in the in-service year to determine the feasibility of the site for interconnection selected by the GE or PGC.  This study will indicate the level at which the generator can expect to operate simultaneously with other known generation in the area before significant transmission additions may be required.
Based upon the security screening study, ERCOT will make a preliminary estimate of future transmission additions needed to effect full transfer of the new generation.  This information will be presented to the GE or PGC requesting interconnection or change to the total output capability.  ERCOT will also inform the GE or PGC about any basic system additions required for security and reliability.  Based on this information, the GE or PGC can decide whether it wants to request interconnection or withdraw the application.  If the GE or PGC decides to go forward at the named site, ERCOT will then initiate a full interconnection study in coordination with the transmission service providers in the appropriate regional planning group.
Unless ERCOT receives notice from the GE or PGC of its decision to go forward with the proposed project, ERCOT will not initiate a full interconnection study.  Such notice must be received by ERCOT within 180 days after completion of the security screening study.  If such notice is not received within 180 days, the request for interconnection will be considered cancelled and no longer valid.  If the GE or PGC wishes to proceed after 180 days, they must begin the process again starting with a new security screening study.  
When notice is received from the GE or PGC to go forward with a full interconnection study, ERCOT will schedule a meeting with the study group made up of only ERCOT Staff and TSPs in the respective Regional Planning Group.  At this meeting, the project will be presented and general discussion of the study required will be proposed with general timelines.  Deposit and cost requirements will also be determined at this meeting.
All TSPs within the appropriate regional planning group shall be part of the study group usually with the primary interconnecting TSP as facilitator of the study.  All studies, data and related information shall be communicated to this whole group and ERCOT in performance of this work.  The TSPs are most aware of the actual physical circumstances in the project area that can support or counter the interconnection or change in generation.  The assistance of more than one TSP may be required in areas where transmission facilities are provided by multiple entities.  ERCOT will maintain the lead role in this study and may include additional steady state, transient stability, system protection and facilities analysis.

Before a full interconnection study starts, the GE or PGC must submit to ERCOT the model fee (Reference “Fee Schedule” in document), deposit (if needed) and proof of site control.  The GE or PGC must demonstrate proof of site control and maintain control of the site on which the generator is to be constructed.  The applicant must demonstrate, through an affiliated company, through a trustee or directly in its name that: (a) it is the owner in fee simple of the real property to be utilized by the facilities for which new interconnection is sought; or (b) that it holds a valid written leasehold interest in the real property to be utilized by the facilities for which new interconnection is sought; or (c) that it holds a valid written option to purchase or obtain a leasehold interest in the real property to be utilized by the facilities for which new interconnection is sought; or (d) that it holds a duly executed written contract to purchase or obtain a leasehold interest in the real property to be utilized by the facilities for which new interconnection is sought.  Site control must be maintained throughout the duration of the study until the establishment of an Interconnection Agreement.  Otherwise, the request for interconnection will be deemed withdrawn as of the date of loss of site control, unless the applicant can show within 30 days that it has re-established site control or has established control of a new site which would not result in the material modification of any study requested under these procedures.
The model fee is $15 per megawatt of total capacity, nonrefundable, and is used to develop stability models for generation units and to continually update the current models as new equipment changes are made.  Provision of this modeling fee to ERCOT does not release the GE or PGC from the obligation to provide accurate/appropriate stability models and data (including load) for their plant. 
The deposit will be applied toward study costs.  The TSP will invoice the GE or PGC for any study costs exceeding the amount of the deposit, and it will refund any remaining funds not used to perform in the study. 

The GE or PGC and TSPs must complete (reach agreement on) the study scope within 60 days after the full interconnection study meeting.  The agreement shall include assumptions, timetable, study cost estimate(s) and determination of requirements for interconnection.  If the GE or PGC does not agree to a study scope within 60 days, the request for interconnection will be considered cancelled and no longer valid.  If the GE or PGC wishes to proceed after such a cancellation, they must begin the process again starting with a new security screening study.  The study scope developed may be minimal, very detailed or a phased study.  The ERCOT security screening study and other preliminary studies provided by the GE or PGC shall be considered when developing the study scope.  These studies may reduce the work and/or the time necessary for the full interconnection studies.  The full interconnection study can be phased/separated in several sections with notice to proceed from the GE required for each section.  This can limit the GE’s costs if the project is not viable at the selected location.  

The generation entity requesting interconnection is responsible for all costs of the full interconnection study.  The study deposit (if needed) will be used to make payments to the TSPs.  TSP costs greater than the deposit amount should be directly billed to the GE.  A payment methodology and cancellation provision should be included in the full interconnection study agreement.  If the GE or PGC cancels the generating project during the study, they are required to immediately notify ERCOT and all the TSPs in the study group.  The GE or PGC is responsible for all costs associated with any work performed or non-cancelable commitments made prior to the termination date.
When the full interconnection study is completed, the GE and study group shall examine the results and append any comments within ten working days.  The final study report shall be provided to the GE and all TSPs in the study group.  When an interconnection agreement is completed or a financial arrangement with a TSP for transmission construction is effected within 180 days of completion of the full interconnection study, the project will be regarded as a confirmed project.

If the GE or PGC does not complete an interconnection agreement or a financial arrangement with a TSP for transmission construction is not completed within 180 days after the full interconnection study, the request for interconnection will be considered cancelled and no longer valid.  If the GE wishes to proceed after the request has been deemed invalid, it must begin the process again starting with a new security screening study.
Generation interconnection requests will remain confidential until an interconnection agreement with a TSP or financial agreement for transmission construction is completed.  An official letter from a municipal utility or electric cooperative will also serve as a public commitment.  At that time, the generation project will be regarded as a confirmed project and will be posted on the ERCOT Internet website along with copies of generation interconnection impact studies and related proposed transmission projects. 
GENERATION PLANT DESCRIPTION & DATA REQUIREMENTS

The acquisition of data to realistically simulate the electrical behavior of system components is a fundamental requirement for the development of a reliable interconnected transmission system, accurate studies, the prevention of outages and protection of generation equipment.  Therefore, the GE or PGC is required to submit specific information regarding the electrical characteristics of their proposed facilities with their request.  Failure to supply the required data will result in delay of the study, and may adversely influence reliability or result in damage to generation equipment.  Ongoing data updates and reviews are necessary throughout the service life of the plant.

The most current facility data or expected performance data should be submitted to ERCOT with the initial study request.  Data submitted for stability models shall be compatible with ERCOT standard models (Shaw/PTI PSS/E and Powertech Labs Inc TSAT, VSAT and SSAT).  If there is no compatible model(s), the GE or PGC is required to work with a consultant and/or software vendor to develop and supply accurate/appropriate models along with associated data.  It is recommended that generation owners and developers encourage manufacturers and software vendors to work together to develop/maintain these important models.  ERCOT recommends wind generation owners and/or developers join the modeling efforts of the Utility Wind Interest Group (UWIG, www.uwig.org). 
Prior to start of construction, the GE or PGC shall inform ERCOT and TSP of any significant design changes in the generators or main power transformers to ensure compatibility with the transmission system.

Prior to commercial operation of a facility, the GE or PGC shall supplement the initial data submissions with any and all as-built facility data or as-tested performance data which differs from the initial submissions or, alternatively, written confirmation that no such differences exist.

Subsequent to commercial operation of a new facility and during continuing operation of existing facilities, the GE shall provide ERCOT and the TSP with any data changes made appropriate by equipment replacement, repair, or adjustment.  The GE shall provide such data not later than 60 days after the date of the actual change in equipment characteristics.  This requirement also applies to all future owners of a project/plant throughout the service life of the plant.
Each request should include the following information or best estimate about the generating facility when submitting a request to ERCOT.

· REQUIRED FOR SECURITY SCREENING STUDY

· Signed Generation Entity Information Sheet (included with procedure)
· Generation Summary (MS Excel Workbook)
· REQUIRED FOR FULL INTERCONNECTION STUDY

· Any and All Updates to the Data Above 
· Detailed Generation Information - By Unit For Each Unit
· Generator Data For Transient Stability Studies – By Unit For Each Unit
· Electrical network drawing including all transformers, capacitors and electrical equipment
· Generator Step-Up Or Unit Main Power Transformer(s) Data
· REQUIRED BY COMMERCIAL OPERATION DATE AND WHENEVER CHANGES ARE MADE
· Subsynchronous Resonance (SSR) Data – By Unit For Each Unit 

· May be needed to support studies in full interconnect study
· Any and All Updates to the Data Above
GENERATION ENTITY POWER SYSTEM STABILIZER REQUIREMENTS

Several studies of the ERCOT transmission system have indicated that, with the addition of new generation, the transmission system will be utilized at or near its maximum capability.  Several recent studies have identified dynamic stability and small signal stability oscillations that can be mitigated by applying PSS at existing and new generation sites.  The GE or PGC shall install a PSS on each new generating unit added unless specifically exempted from this requirement by ERCOT.  All PSS on existing units shall be kept in-service and maintained, whenever possible, throughout the service life of the plant.  
Maintenance and periodic tuning of the stabilizer and excitation system is the only way to sustain the benefits of the PSS.  It may be necessary to re-tune the stabilizer/exciter when the voltage regulation systems (including generator field windings) are modified and/or local transmission system changes are made.  The PSS and excitation system should also be tested periodically; the longest interval between tests should be five years.  A poorly tuned PSS and excitation system will adversely affect system stability and may result in oscillations.  Continuing oscillations could result in separation of the transmission system, loss of generation and/or damage to generation units.  PSS settings should not be changed without performing proper and accurate tuning studies.  Periodically, the TAC Reliability Operations Subcommittee Dynamics Working Group will perform studies to determine if PSS setting changes are necessary.
Generation owners and transmission service providers shall work jointly to prevent these possible adverse conditions by communicating changes in a timely manner.
GENERATION STABILITY DATA FORMS

In order to perform stability (transient and voltage) analyses, unit stability information and data will be required by the full interconnection study group.  Updates will be also necessary after start of commercial operation or when any changes/updates are made during the life of the plant.  Provision of valid complete data for stability studies are the responsibility of the GE or PGC.  Typical data is permissible for security studies, but valid actual data must be provided prior to interconnection.  Four sets of forms have been developed to aid the requester in providing this information.  These forms are provided with the procedures as separate files included in the downloaded zip-compressed file.  These forms represent models currently in common use in ERCOT.  If an appropriate model is not represented therein, the GE or PGC should contact the study leader to obtain forms for other models.  If no appropriate model exists, the GE or PGC must provide both an accurate/appropriate model and the associated data in the appropriate format.  Accurate/appropriate information and test data about generator step up transformers, all generator data including data for stability studies (transient, voltage, etc…) and subsynchronous resonance (SSR) data shall be provided to ERCOT and interconnected TSP before the generation goes into commercial operation.


EXCMODEL.PDF – Exciter Model Forms



GENMODEL.PDF – Generator Model Forms



GOVMODEL.PDF – Governor Model Forms



STABMODL.PDF – Stabilizer Model and Excitation Limiter Forms
GENERATION ENTITY REACTIVE POWER REQUIREMENTS

Power system voltage control and stability involves all parties connected to the electric system including generation, transmission, distribution and load.  Voltage is closely associated with other aspects of power system steady state and dynamic performance.  Voltage control, power factor correction (reactive power compensation) and management, generator rotor angle (synchronous) stability, protective relaying, and control center operations all influence voltage stability.

ERCOT’s overriding concern regarding application of reactive power requirements is the security of the complete power system, maintaining service to load and preventing damage to equipment (generation and transmission).  In some cases, proper reactive controls may be required to keep a plant in service.  Failures, collapse, and blackouts of the complete power delivery system must be avoided.  Economic system operation is of secondary importance during emergency conditions but is very important during normal conditions.  In power system design and operation, there should be a balance between economy and security.  To obtain optimal benefits from the complete power system, a good voltage profile achieved by controlling reactive compensation (including power factor correction) must be maintained at all times.

Large interconnected power systems are exposed to many disturbances that threaten security.  Recent requirements for more intensive use of available generation and transmission have magnified the possible effects of such disturbances.  Many of these disturbances directly affect voltage and stability (including unit stability).  

Voltage stability is directly related to the ability of a power system to maintain acceptable voltages at all places in the system under normal and contingent conditions.  A power system enters a state of voltage instability when a disturbance causes a progressive uncontrolled variations in voltage.  Voltage collapse is the result of irreversible voltage instability and is results in localized or system-wide load interruption.  Voltage security is the ability of a system not only to operate stably under normal conditions, but also to remain stable following any reasonably foreseeable contingency or adverse system change as defined in the ERCOT Planning Criteria.

Inadequate reactive power support from generation units, transmission lines, and load power factor correction equipment leads to voltage instability or voltage collapse.  This scenario has resulted in several major system failures in recent years.  The voltage control and instability phenomenon is not new to power system managers, operators, engineers, and researchers.  It is well recognized in radial distribution systems.  Most of the early development of the major transmission network faced the classical generator machine angle stability problem limiting transactions.  Innovations in both analytical techniques and stabilizing measures made it possible to maximize the power transfer capabilities of the transmission system.  The result is increased transfers of power over long transmission lines, and increased awareness of voltage control a major concern in transmission system operations. 

An electric system becomes voltage unstable when a disturbance (sudden increase in load, loss of generation, system change) causes voltage to drop quickly or drift downward, and operators and automatic system controls cannot or fail to halt the decay.  The voltage decay may take only a few seconds or 10 to 20 minutes.  If the decay continues unabated, voltage collapse and load interruption will occur.

During the period of voltage decay, many automatic and manual controls in the electric system and within customer load devices may come into play.  These include operation of generator field and exciter protective devices, actions of plant operators (e.g., voltage regulator set point reduction to reduce generator reactive loading), actions of system operators (e.g., adjustment of  load tap changers [LTCs] ), operation of distribution transformer LTCs and regulators, operation of voltage-controlled shunt capacitor banks, operation of thermostatically controlled loads, manual control of loads, and others.  The relatively slow actions and interactions of such devices following disturbances affecting voltage have caused this period of voltage decay to be called a period of “slow dynamics.”

If voltages reach a level at which torque on the most marginal motor on the system drops below load torque, that motor may stall, causing voltage to drop further and other motors to stall in cascade fashion.  The collapse may be followed by loss of some load and voltage recovery or, alternately, tripping of lines and/or generators and a complete shutdown (blackout) of the affected area.

Voltage security has been defined as the ability of a system to maintain voltage stability within specified limits following defined first and/or second contingencies.  A system may also be deemed voltage secure only if voltages at customer service points remain within an acceptable band.  However, having voltage within tolerances at customer service points does not necessarily ensure a secure system.  A system may enter a state of voltage instability with voltages at or close to nominal levels.

Generator reactive capability is commonly derived from the generator real and reactive capability curves supplied by the manufacturer.  Reactive power generation limits derived in this manner can be overly optimistic because heating or auxiliary bus voltage limits may be encountered before the generator reaches its maximum sustained reactive power capability.  Manufacturer-provided design data also may not accurately reflect the characteristics of operational field equipment because settings can drift and components deteriorate over time.  Field personnel may also change equipment settings (to resolve specific local problems) and the changes may not be communicated to personnel responsible for developing a system-modeling database and conducting system assessments.  It is important to know the actual reactive power limits, control settings, and response times of generation equipment and to represent this information accurately in the system-modeling data that is supplied to those entities responsible for the reliability of the interconnected transmission systems.  

The following standards were reviewed and approved by the ERCOT Technical Advisory Committee on August 6, 2003.  They are currently being incorporated to the ERCOT Protocols and Operating Guides.

Application

· All generating units (including self-serve generating units) that have a gross generating unit rating greater than 20 MVA or those units connected to the same transmission bus that have gross generating unit ratings aggregating to greater than 20 MVA, that supply power to the ERCOT transmission grid, and that were not in operation prior to Board approval of this standard shall meet all of the requirements of this Standard.   

· Any such generating units in operation earlier than the ERCOT Board approval date for this Standard shall meet the requirements of Standards applicable to that generating unit prior to the Board approval date for this Standard, and shall meet all of the requirements of this Standard except the Installed Capability Requirements.  Previously applicable Standards include the Interim Standards approved by the ERCOT Board, the Standards enumerated in the Protocols Section 6.5.7, and such other Standards outlined in interconnection requirements and Operating Guides. 

· Upon submission by a Generation Resource to ERCOT of a specific proposal for requirements to substitute for those of the applicable Standard, ERCOT shall either approve such alternative requirements or provide the submitter an explanation of its objections to the proposal.  Alternative requirements may include supplying additional static and/or dynamic reactive power capability as necessary to meet the area’s reactive power requirements.  Pending changes to PUCT Rules, an induction generator may elect to contribute (to what or whom?) to be credited to TCOS in lieu of meeting the Installed Capability Requirements contained herein.  In addition, ERCOT shall apply previous standards to new generating units connected within 15 months after Board approval whose owners demonstrate to ERCOT’s satisfaction that design and/or equipment procurement decisions were made prior to Board approval based upon previous standards.

Installed Capability Requirements

· Power Factor Requirements

· Generating units to which this Standard applies shall have and maintain an overexcited (lagging) power factor capability, of 0.95 or less and an under-excited (leading) power factor capability of 0.95 or less.  Both capabilities shall be determined at the generating unit's maximum net power output to be supplied to the transmission grid and at the transmission system voltage profile established by ERCOT, and both shall be measured at the point of interconnection to the TDSP.  (please note: not measured at generator unit terminals)
· Upon request to and with approval from ERCOT, multiple generating units connected to the same transmission bus may be treated as a single generating unit for the purposes of these Power Factor Requirements only.  For any unit so aggregated, specific power factor requirements based upon the reactive power contribution of that unit to the total reactive power obligation of the aggregation will be assigned to that unit and shall become that unit's required installed reactive capability at the generating unit’s maximum net active power output.

· No generating unit equipment replacement or modification shall reduce the reactive capability of the generating unit below the level required of that generating unit prior to the replacement/modification, unless specifically approved by ERCOT.

· Other Installed Capability Requirements

· Generating units to which this Standard applies shall have and maintain the following capability: 

· Over-excitation limiters shall be provided and coordinated with the thermal capability of the generator field winding and protective relays in order to permit short-term reactive capability that allows at least 80% of the unit design standard (ANSI C50.13-1989), as follows: 

Time (seconds)
10
30
60
120

Field Voltage %
208
146
125
112

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 protection only operates for failure of the voltage regulator/limiter.

· Under-excitation limiters shall be provided and coordinated with loss-of-field protection to eliminate unnecessary generating unit disconnection resulting from operator error or equipment misoperation.

Operating Requirements

· All generating units shall maintain the transmission voltage at the point of interconnection to the transmission grid as directed by ERCOT within the operating reactive power capability of the unit(s).

· At all times a generating unit is on line, the required installed reactive capability must be available for utilization at the generating unit's continuous rated active power output, and reactive power up to the unit's operating capability must be available for utilization at lower active power output levels.  In no event shall the reactive power available be less than the required installed reactive capability multiplied by the ratio of the lower active power output to the generating unit’s continuous rated active power output, and any reactive power available for utilization must be fully deployed to support system voltage upon request by ERCOT, or a Transmission Operator designated by ERCOT. 

· Each generating unit shall be operated with any automatic voltage regulator (AVR) set to regulate generator terminal voltage and any Power System Stabilizers (PSS) in use, whenever possible, unless specifically permitted to operate otherwise by ERCOT.  If the service status of a PSS is changed, it shall be reported to ERCOT as soon as practicable.
· Generation Resources shall not reduce high reactive loading on individual units during abnormal conditions without the consent of ERCOT (conveyed by way of their QSE) unless equipment damage is imminent. 

Information Supply Requirements 

· Unit AVR and PSS modeling information required in the ERCOT Planning Criteria shall be determined from actual unit testing described in the Operating Guides.  Within 30 days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the TSP.

· When the operating mode of a generating unit’s AVR or PSS is changed while the unit is operating, the QSE shall promptly inform ERCOT.  The QSE shall also supply AVR or PSS status logs to ERCOT upon request.

· Within 30 days of ERCOT’s request, Generation Resources shall provide ERCOT with the operating characteristics of any generating unit’s equipment protective relay system or controls that may respond to temporary excursions in voltage with actions that could lead to tripping of the generating unit.

· Any short-term inability of a generating unit to meet its reactive capability requirements shall be immediately reported to ERCOT and the Transmission Operator.  

· ERCOT and the TSP shall be notified of any anticipated equipment changes that affect the reactive capability of an operating generating unit no less than 60 days prior to implementation of the changes, and any such changes that decrease the reactive capability of the generating unit below the required level must be approved by ERCOT prior to implementation. 

· High reactive loading and reactive oscillations on generation units should be immediately communicated to the QSE, the Transmission Operator, and ERCOT.

· The tripping off line of a generating unit due to voltage or reactive problems should be immediately reported to ERCOT, the Transmission Operator, and the QSE.

Generator And QSE Compliance Monitoring

· Generation Resources shall conduct generating unit reactive capability tests as specified in ERCOT Protocols and Operating Guides.  Test results shall be reported to ERCOT which shall forward them to the TSPs.  If reactive output of the generating units is limited by transmission system conditions during the tests, this shall be noted on the test report.

· Failure of a generating unit to provide either leading or lagging reactive up to the required capability of the unit upon request from a Transmission Operator or ERCOT may, at the discretion of ERCOT, be reported to the ERCOT Compliance Office, except under Force Majeure conditions or ERCOT-permitted operation of the generating unit.

· If a Generating Resource fails to maintain transmission system voltage at the point of interconnection with the TSP within 2% of the scheduled voltage while operating at less than the maximum reactive capability of the generating unit, ERCOT may, at its discretion, report this to the ERCOT Compliance Office, except under Force Majeure conditions or ERCOT-permitted operation of the generating unit.

· The ERCOT Compliance Office will investigate alleged non-compliance and Force Majeure conditions using ERCOT Compliance Office Procedures. The ERCOT Compliance Office will use its Compliance Procedures to address confirmed non-compliance situations.  The ERCOT Compliance Office will advise the Generation Resource, its QSE, ERCOT and the TSP planning and operating staffs of the results of such investigations.

GE HARMONICS REQUIREMENTS

PUCT Substantive Rule Power Quality 

(c) Harmonics.  In 60-Hertz electric power systems, a harmonic is a sinusoidal component of the composite 60 Hertz wave having a frequency that is an integral multiple of the fundamental frequency.  "Excessive harmonics," in this subsection, shall mean levels of current or voltage waveform distortion at the point of common coupling between the electric utility and the customer exceeding the levels recommended in the IEEE standard referenced in paragraph (1) of this section.  Each electric utility shall assist every customer affected with problems caused by excessive harmonics and customers affected in exceptional cases as described in paragraph (5) of this section.

(1) Applicable standards. In addressing harmonics problems, the electric utility and the customer shall implement to the extent reasonably practicable, and in conformance with prudent operation, the practices outlined in IEEE Standard 519-1992, IEEE Recommended Practices and Requirements for Harmonic Control in Electric Power Systems, or any successor IEEE standard, to the extent not inconsistent with law, including state and federal statutes, orders, and regulations, and applicable municipal regulations.

(2) Investigation.  If a utility receives notice that a customer is experiencing problems caused by harmonics, or if an electric utility otherwise becomes aware of harmonics conditions adversely affecting a customer, the electric utility shall determine whether the condition constitutes excessive harmonics.  If so, the electric utility shall investigate and determine the cause of the excessive harmonics. 

(3) Excessive harmonics created by customer.  If an electric utility determines that a customer has created excessive harmonics that causes or are reasonably likely to cause another customer to receive unsafe, unreliable or inadequate electric service, the electric utility shall provide written notice to the customer creating excessive harmonics.  The notice shall state that the utility has determined that the customer has created an excessive harmonics condition and that the utility has (identified?) explained (to whom?) the source and consequences of the harmonics problem.  The notice shall give the customer two options to cure the problem.

(A) The electric utility may cure the problem by working on the customer's electric facilities at a mutually agreeable time and assess the repair costs to the customer.

(B) The customer may elect to cure the problem at its option and its cost, but the remedy must occur within a reasonable time specified in the notice.

(4) Failure of the customer to remedy the problem.  In the event the customer refuses to allow the electric utility to remedy the problem and does not stop creating excessive harmonics within the time specified, the electric utility may disconnect the customer's service. The electric utility shall then remedy the excessive harmonics condition, or the electric utility may determine that the customer has remedied the condition within the time specified (if disconnection has occurred, this determination should not be possible since disconnection would have been inappropriate).  Before disconnecting pursuant to this subsection, the electric utility must provide written notice of its intent to disconnect at least five working days before doing so..  The electric utility may disconnect the customer five working days after providing the notice, unless the customer grants the electric utility access to its electric facilities or ceases creating excessive harmonics.

(5) Excessive harmonics created by an electric utility or third party.  If an electric utility determines that its operation or facilities, or the operations or facilities of a third party other than a customer, created excessive harmonics that causes or is reasonably likely to cause a customer to receive unsafe, unreliable or inadequate electric service, the electric utility shall remedy the excessive harmonics condition at the earliest practical date. 
(6) Excessive total harmonic distortion (THD) created by two or more harmonic sources within IEEE 519 limits.  If, in its investigation of a harmonics problem, an electric utility determines that two or more customers' harmonic inputs to the transmission (and/or distribution?) system are individually within IEEE 519 limits but the sum of the inputs exceeds the IEEE 519 limits, the utility may require each customer to reduce its harmonic levels below the limits specified in IEEE 519 to achieve a THD level within acceptable limits..

GENERATION INTERCONNECTION STUDY GUIDELINES
Each generation resource which constitutes a separate generation interconnection will be an individual study analyzed separately from all other such requests unless additional studies are specified and agreed to by the GE in the study scope.

With the concurrence of ERCOT, the GE may specify any reasonable allocation of the resource output among load serving entities (LSE) in the study cases.  Absent such specification by the GE, ERCOT, for study purposes, will assume the output is used to displace proportionately unspecified generation resources in ERCOT.  ERCOT will determine how to treat any output remaining after displacement on a case-by-case basis (e.g., ERCOT could proportionally increase all ERCOT loads in an aggregate amount to balance the resource’s output).

Simulation of the future transmission grid is necessary to develop these studies.  Such simulation, however, requires several types of forecasted information that is supplied by the ERCOT transmission customers.  Diversified station load forecasts are derived from the customers’ total system load forecasts and undiversified station load forecasts.  The customers’ distribution requirements, including new substations as well as the load forecasts mentioned, are all communicated to ERCOT through the Annual Load Data Request (ALDR) process.
The performance criteria used in evaluating system security includes the NERC Planning Standards and the ERCOT Planning Criteria.

The study process begins with computer modeling of the generation and transmission facilities and loads under normal conditions.  Contingency conditions that are reasonably anticipated are also modeled.  To maintain adequate service and minimize interruptions of service during facility outages, model simulations are used to identify adverse results and examine the effectiveness of various alternatives in alleviating those adverse results.

The effectiveness of each grid configuration and facility change must be evaluated under a variety of possible operating environments because future loads and operating conditions cannot be predicted with certainty.  As a result, repeated simulations are often required.  In addition, alternatives considered for future installation may affect other alternatives so that several different combinations must be evaluated, thereby increasing the number of simulations required.

Once feasible alternatives have been identified, the process is continued by preparing a preliminary cost comparison of those alternatives.  In comparing these costs to determine the most favorable alternative, the short-range and long-range effectiveness of each alternative must be considered from both a cost and reliability standpoint.  Consideration is also given to operating flexibility and compatibility with future plans.  ERCOT along with the TSPs will propose the most effective transmission additions to the GE.      

To define the additional transmission facilities necessary to reliably accommodate the addition of the generation resource that is the subject of the request, the guidelines below shall be used unless otherwise directed by ERCOT.

Steady-State Analyses (load flow, power flow, transfer analysis)

Approved ERCOT Steady State Working Group (SSWG) Base Cases shall be used as the starting point for the creation of study base cases.  Any non-existing transmission facility expected to significantly affect the study results and not already determined by ERCOT to be necessary shall be removed.  In addition, ERCOT may direct that resources proposed in other prior Generation Interconnection Requests be included in the study base cases as it deems appropriate.

Using the study base cases, the study group shall perform contingency analyses as outlined in the ERCOT Planning Criteria (includes NERC Planning Standards) and identify any additional transmission facilities necessary to ensure that expected system performance conforms to the standards in that criteria.  Transmission facility additions that are infeasible due to time constraints or other reasons will not be studied.  All facilities necessary to accommodate the proposed generation will be identified and studied.  Those facilities that cannot be completed in time to accommodate the generation will be identified and communicated to the generation entity along with likely limitations of generation output.  

Loss-of-generation analyses shall assume that the lost generation will be replaced from all remaining ERCOT units in proportion to their nominal capacity (i.e., inertial response) and respecting generation limits.

Each member of the study group is responsible for analyses of any contingency outages anticipated to result in study criteria violations, regardless of which TSP owns the facilities involved.  The results of each member’s analysis will be shared within the study group, and those TSPs that have facilities involved in ERCOT Planning Criteria violations will be responsible for attempting to verify the validity of the anticipated violations for the study group.
Transient Analyses (unit stability, voltage, subsynchronous resonance)

Transient stability studies will be performed when stability concerns exist.  In the performance of such studies, all existing or committed generation in the area of study will normally be represented at full net output, including resources for which Planned Service has not been requested. Any resulting increase in generation will be balanced as addressed in the study scope.  The study group, ERCOT, and the GE shall define the study scope. 

Stability study base cases shall be formed from the latest available approved ERCOT SSWG Base Cases that are consistent with the most recently approved ERCOT DWG Stability Data Base. The initial transmission configuration in the area of study included in a stability study base case should be identical to that used in the steady-state studies of the same period.  Typical transient stability studies include critical clearing time analyses. In such analyses, the number of cycles for which a transmission line can sustain a fault without causing loss of synchronism of any of the generators is compared to the response of the protection systems
Any generation resource in a stability study base case for which data is not available in the most recently approved ERCOT Stability Data Base, or for which data is not otherwise provided to ERCOT and ERCOT SSWG, will be removed from the case and a corresponding reduction to the load in the LSE utilizing such resource will be uniformly applied.

Stability studies shall be performed in accordance with requirements of the ERCOT Planning Criteria and shall identify additional transmission facilities or other actions necessary to ensure conformance to that standard.

Other types of analyses, such as voltage stability or subsynchronous resonance studies, will be identified and defined in the study scope, if and as warranted.

System Protection (short circuit)

The study scope will specify where short circuit fault duties will be calculated and documented.  ERCOT along with the TSP shall determine whether the interconnection of the generating plant and associated transmission system modifications will cause any transmission facility to violate the TSP short circuit criteria.  ERCOT along with the TSP shall then determine what system improvements, if any, are necessary to address such violations.  ERCOT along with the TSP shall also determine the available fault currents at the interconnection substation for relay setting purposes

CONFIDENTIALITY

Generation interconnection information and data are considered proprietary and market sensitive information.  They are considered protected information and should not be publicly released until appropriate authorization has been received, an interconnection agreement is completed, or a financial arrangement for transmission construction is completed.  To preserve the integrity of the marketplace, it is essential that such proprietary and market sensitive information not be disclosed to other market participants.  This information will not be made public until transmission providers’ reviews are completed.  To insure that such data, documents and/or information continues to remain confidential,, the following guidelines shall apply.
Confidentiality Guidelines

Transmission Service Providers (TSPs) shall keep any data, documents and/or information provided by ERCOT and the generation entity (GE) confidential and will not disclose it to anyone outside the TSP organization and the TSP’s appointed officials except at the written direction of the GE, and only to those TSP employees and/or TSP appointed officials who require its review to accomplish the goals of this procedure. .Information and data shall be provided only to the TSPs appointed officials and those individuals within the TSP who need to act on it.
1. The TSP will not copy, by mechanical reproduction, in writing or in any other form, any of the data, documents and/or information provided for dispersion within the TSP unless copying is performed by one of the employees or officials allowed to receive the information or their assistants.  Any documents provided and/or copied by the TSP will be dispersed to the TSP employees in a secure manner.

2. The TSP shall keep the data, documents and/or information in a safe and secure manner at all times. .

3. The TSP shall destroy, in a confidential manner, the data, documents and/or information provided at the time the data, documents and/or information are no longer needed.  

4. The data and information shall not be stored or posted on any unsecured computer network, Intranet or Internet.  Data should only be shared between the TSP’s officials or individuals within the TSP who need it to perform studies; review study results or negotiate an Interconnection Agreement.

5. Generation project data and information should not be discussed at any open meeting (TSP, ERCOT, etc)
6. Generation projects shall not be discussed outside of the work environment or with any other TSP not included in the study group.  Informal discussion within TSP companies is discouraged.

7. TSPs shall not discuss or disclose information about generation projects to outside parties even if the project has been publicly announced, unless authorized by the GE to do so. 

8. TSPs should include all generation projects under construction and may include all known generation projects in an area in their studies.  General information should be provided to the GE (other local GEs?) if it has significant impact on the study results.  But specific project information (net amounts, number of units, type of units, fuel type, generating company, specific location, etc) shall NOT be included in the study report or discussed with generating customers.
9. The use of email addresses and email exploder lists for sending information should be limited to TSPs and the GE only.  The “open” regional planning email lists should not be used except for public projects.  

When an interconnection agreement or a financial arrangement for transmission construction is completed with a TSP, the project will be regarded as a confirmed project and will become public.  At this time, ERCOT and TSP will add the project to ERCOT databases and impact studies will be posted.
A failure by the TSP to observe these guidelines is not to be construed as a waiver by ERCOT of the confidential nature of the information.
SUBMITTING YOUR REQUEST TO ERCOT
Address To Submit Request
All interconnection requests should be sent to the following address:


GENERATION INTERCONNECTION REQUEST


ERCOT

2705 WEST LAKE DRIVE


TAYLOR, TEXAS 76574-2136

to clearly identify the application and ensure timely processing of the request, GENERATION INTERCONNECTION REQUEST should be the first line of the address.

The request for service and complete data must be received in writing at ERCOT.  Facsimile (FAX) and Internet email or other electronic request for interconnection will not be accepted.  This is necessary to maintain a fair and consistent date and time stamp.

Request Fees
To cover ERCOT costs, fees should be included with the request.  Checks should be made payable to Electric Reliability Council of Texas, Inc.

Minimum Data Submission For Studies
ERCOT suggests data gathering begin as soon as equipment is selected.  The following data shall be collected from the equipment manufacturer and provided to ERCOT.  In order to perform studies the following information is needed:  

Security Screening Study
Generation Entity Information Sheet Complete and Signed 

Generation Summary Sheet
Full Interconnection Study
Any Updates to All the Above Information
Detailed Generation Information - By Unit For Each Unit

Generator Data For Transient Stability Studies By Unit For Each Unit
Electrical network drawing(s) including all transformers, capacitors and electrical equipment

Generator Step-Up Or Unit Main Power Transformer Data

Commercial Service

Subsynchronous Resonance (SSR) Data – By Unit For Each Unit
Any and All Updates to the Above Information
Naming Convention

To facilitate reliable communication between ERCOT, eligible customers and transmission providers, all interconnection requests will be named by ERCOT according to the following convention:



YRINRXXXX



where:  
YR
Calendar Year the Generation is Oline (03, 04, 05) 





INR
Indicates Interconnection Request





XXXX
Sequence Number beginning with 1

ERCOT will assign a name and send an acknowledgment in response to each request.  All correspondence relating to a specific request should refer to this application name.

Applications for generation interconnection will be date and time stamped when the application is received at ERCOT.  This date and time stamp is not a reservation of transmission capacity, either planned or unplanned.

Questions
Any questions concerning the Generation Interconnection Procedure should be directed to GINR@ercot.com. 

GENERATION ENTITY INFORMATION SHEET – PLEASE PRINT CLEARLY

FORM MUST BE SIGNED AND SUBMITTED WITH REQUEST

Transmission Customer (Generating Entity): ________________________________________________________________

Contact Person (Requester):

________________________________________________________________

Title:




________________________________________________________________

Company:



________________________________________________________________

Mailing Address:



________________________________________________________________






City: ___________________________ State: ________ Zip: _______________

Street Address: 



________________________________________________________________






City: ___________________________ State: ________ Zip: _______________

Company Internal Mail Code(s):

________________________________________________________________

Telephone Number:


(___________) ___________________________________________

Facsimile (FAX) Number:


(___________) ___________________________________________    

Internet email Address: 


________________________________________________________

Requested Transmission Energization Date (MM/DD/YYYY): _______________________________________ 

Generation In Service (MM/DD/YYYY): start __________________________ through __________________________

___________________________________________________________: (generating entity) is, or will be upon commencement of service, an eligible customer.  An eligible customer is any of the following: the transmission provider (for all uses of its 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 arranging for interconnection.

Accurate/appropriate information and test data about generator step up transformers, all generator data including data for stability studies (transient, voltage, etc…) and subsynchronous resonance (SSR) data will be provided to ERCOT and interconnected TSP before the generation goes into commercial operation.  I understand that all of this data will become public and added to the ERCOT databases (including power flow base cases, stability, system protection, CDR, etc…) when an interconnection agreement is completed or a financial arrangement for transmission construction is completed with a TSP.  This data shall be reviewed and updated when the plant goes into commercial operation.  In addition, any updates to this information will be provided within 60 days to ERCOT and transmission provider as changes or upgrades are made during the life of the plant.  This requirement also applies to all future owners of this project/plant. 

The generating entity and any future owners of the plant agrees to comply with these data requirements along with all applicable ERCOT & NERC requirements, including, without limitation, those contained in the ERCOT Protocols and ERCOT Operating Guides.  It is understood and agreed that such requirements are subject to change from time to time, and such changes shall automatically become applicable based upon the effective date of the approved change.

Authorized Signature,




______________________________________________ Date: ______________




______________________________________________

     



         (Name printed or typed)




By:___________________________________________
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