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• Identify issues related to renewable energy generation on the 
ERCOT system – either benefits not realized or challenges which 
need to be addressed.  This activity does not preclude the ERCOT 
Wholesale Market Subcommittee (WMS) or the ERCOT Reliability 
and Operations Subcommittee (ROS) from identifying and resolving 
wind integration issues within their traditional purview. 

Introduction  
In the Final Order issued by the Public Utility Commission of Texas (PUCT) in 
Docket No. 33672 – Commission Staff’s Petition for Designation of Competitive 
Renewable Energy Zones, the Commission said in regard to reliability issues 
associated with a large influx of new wind generation into the ERCOT grid: 
 

“the Commission directs ERCOT, through any committee or task force as 
designated by ERCOT, to report to the Commission on a quarterly basis 
regarding reliability issues being studied.” 
 

In response to this directive, the ERCOT market participants, through the 
Technical Advisory Committee (TAC), created the Renewable Technologies 
Working Group (RTWG) to develop a list of issues and work with ERCOT staff to 
develop the requested quarterly report. 
 
Specifically, the TAC charged the RTWG with the following responsibilities: 
 

• Define, frame, and prioritize the identified issues for resolution. 
• Refer issues to the appropriate TAC subcommittees for further 

development and resolution. 
• Gather input as provided from TAC subcommittees and RTWG 

activities and develop recommendations and / or frame issues for 
resolution by TAC. 

• Provide monthly status reports to TAC. 
• Maintain an issues tracking system. 
• Organize and host technical workshops as needed to ensure 

ERCOT Staff and market participants stay abreast of new 
technologies deployed on the ERCOT system, emerging 
technologies offering solutions to renewable generation technology 
challenges, and industry best practices. 

• Organize training seminars as needed to ensure ERCOT Staff and 
affected market participants effectively coordinate practices and 
procedures adopted to reliably integrate renewable generation 
technologies into the ERCOT grid. 

 
The RTWG has been meeting regularly since November, 2008 to develop a list 
of issues related to the integration of wind generation into the ERCOT grid.  The 
following report presents a review of the current status of wind generation in 
ERCOT and the various issues that the RTWG has identified thus far related to 
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the integration of variable wind generation with other conventional generating 
resources in the ERCOT market. 
 
In this first report, the RTWG is providing an overview of key accomplishments by 
ERCOT stakeholders in the last 18 months highlighting key issues being worked 
on.  In future reports, we will continue to highlight new issues and 
accomplishments since the last report. 
 
To date, the following key issues have been addressed (with approved ERCOT 
Protocol Revision Request (PRR) or Operating Guide Revision Request (OGRR) 
numbers for reference): 

• Initiated operational use of a state-of-the art wind generation forecast 
(PRR 763, PRR 794) 

• Adopted wind generation scheduling performance metrics (PRR 773, 
PRR 777, PRR 793) 

• Instituted wind ramping requirements (PRR 771, PRR 788) 
• Increased transparency of generation interconnection study requests 

(PRR 779) 
• Established voltage ride through requirements for new wind generators 

and scheduled and committed to perform studies to determine voltage 
ride through requirements for existing wind generators (OGRR 208) 

• Held two all-day workshops related to wind generation issues in 
ERCOT 

 
Major items currently being worked on or soon to be initiated are: 

• Additional wind generation performance requirements and metrics; 
• A third wind workshop is planned for later this year, focused to support 

the development of the ERCOT Voltage Ride-Through(VRT) study; 
• Review and clarification of reactive requirements for wind generators; 
• Identify CREZ-related construction outage mitigation measures. 

 

As of February 1, 2009, there was a total of 8,065 MW
Current Status of Wind Generation in ERCOT 

1 of wind generating 
capacity installed and operating in the ERCOT market.  This capacity only 
operates when wind is available to produce energy for delivery to the ERCOT 
load centers.  ERCOT uses the Effective Load-Carrying Capability (ELCC) of 
wind generation (calculated in MW) to project the MW amount of this capacity 
that can be reliably counted to be available to serve the ERCOT peak loads.  
ERCOT’s latest projections for the summer peak and winter peaks are available 
at: 
http://www.ercot.com/content/news/presentations/2008/2008_Capacity,_Demand
,_Reserves_Report_FINAL.xls   
 

                                                 
1 January 2009 System Planning Report to ERCOT Reliability and Operating Subcommittee (ROS) 
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Wind generation provided 6.6% of the total energy produced in ERCOT in 
January of 2009.  The monthly ERCOT generation fuel mix is available at: 
 
http://planning.ercot.com/reports/demand-energy/ 
 
In addition to wind generation capacity that is installed and operating, there are a 
substantial number of wind generation projects in various stages of study by 
ERCOT as part of the Generation Interconnection Process as shown in Figure 1 
below. 
 

Project Description Capacity (MW) 
Projects with Interconnect Agreement/Public Letter 7,043 
Projects Under Full Interconnect Study 29,253 
Confidential Projects 15,704 

Total 52,000 
 Figure 1 – New Wind Generation Capacity Under Study 

 
There are 24 projects with Interconnect Agreements or public letters and there 
are 97 projects undergoing full interconnect studies.  The annual installed wind 
generating capacities since 1999 are shown in Figure 2 below. 
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Figure 2 – Installed Wind Generating Capacity (End of Year) 
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• Market Design (MD) 

Issues Related to Increased Wind Integration 
The RTWG, whose participants represent a diverse cross-section of all seven 
ERCOT market segments, developed the following issues list through extensive 
discussions and canvassing of ERCOT market participants, ERCOT staff, PUCT 
staff and any other interested parties to identify a full spectrum of issues related 
to the integration of wind generation into the ERCOT system.   
 
Issues identified in this process were divided into several different categories, 
depending on their impact and/or potential solution.  The categories of the issues 
are:  

• System Operations (SO) 
• System Planning (SP) 
• Workshops/Training (WT) 

 
Furthermore, the RTWG established three preliminary priorities for the issues 
identified.  These priorities are: 
 

• Near-Term (In progress or begin work within 6 months) 
• Long-Term (Not currently in progress; begin work by end of 2009) 
• Undetermined (Issue not fully developed or not assigned; 

whitepaper to be developed by the RTWG in 2009) 
 
As part of its ongoing responsibilities, the RTWG will regularly review the status 
of each issue to ensure that critical issues are addressed as quickly as possible, 
considering costs and availability of personnel. 
 
Following is a list of the wind integration issues currently identified by the RTWG, 
including those issues that have been completed to date.  For a more detailed 
description of each issue as well as its current status and other information, 
please refer to Appendix A of this report. 
 

• Ancillary Service Cost Allocations (MD1) 

Near-Term Issues Related to Wind Generation 
Market Design 

• Ancillary Service Procurement Optimization for 2009 (MD2)  
• Zonal Protocols Non-Spin requirements (MD3) 
• Zonal Protocols Reactive and voltage requirements (MD8) 
• Nodal Protocols – Dispatch Response (MD9) 
• Nodal Protocols – Performance Metrics (MD10) 
• Nodal Protocols – Base Point Deviation Charges (MD11) 

System Operations 
• Accurate Wind Turbine Generator Technical Data (SO1) 
• Response to Down Balancing Instructions (SO3) 
• Testing of Reactive Capability (SO6) 
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• High System Frequency (SO7) 
• SCADA Control of Circuit Breakers (SO9) 
• Local and System Voltage Management Practices (SO10) 
• Control of System Reactive Capability (SO11) 
• Wind Generation Resource (WGR) Performance Metrics (SO13) 
• Communications with Transmission Service Providers 

(TSPs)(SO15) 
• ERCOT Manual Curtailment Practices (SO27) 
• SPS Tripping due to N-0 (SO28) 
• Transmission Outage Planning for CREZ Construction (SO29) 
• Use of wind generation output forecast for the purposes of the 

Projected Assessment of System Adequacy (PASA) (SO30) 
System Planning 

• Verify Turbine Characteristics (SP1) 
• Verify Turbine Computer Models (SP2) 
• Fault Tolerance Studies (SP3) 
• Voltage Transient and Small Signal Stability Study (SP4) 
• Low Voltage Ride-Through (LVRT) Study (SP8) 

Workshops/Training 
• ERCOT Wind Workshop III (WT2) 

 

• New Ancillary Service Products to Support Reliability Needs 
(MD4) 

Long-Term Issues Related to Wind Generation 
Market Design 

• Potential Applications and Benefits of Storage Technology 
(MD5) 

System Operations 
• Potential Applications of Smart Grid Technology (SO4) 
• Operational Studies of Impact of Ramp Rate, Forecasting, Time 

of Production (SO5) 
• Impact on System Inertia (SO8) 
• Minimization of Impact of Transmission Outages (SO14) 
• Potential Applications and Benefits of Smart Meters and 

Demand Response (SO23) 
• Potential Application for Plug-In Hybrid Vehicles as Storage 

(SO24) 
System Planning 

• System Inertia Study (SP5)  
• Application of Variable Frequency Transformers (VFT) for 

Improved System Stability (SP6) 
• Voltage Control Study (Related to CREZ Lines)(SP7) 

Workshops/Training 
• Wind Generation Resource Operator Training (WT3) 
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• Potential Ancillary Services Provided by Wind (MD7) 

Issues of Undetermined Priority Related to Wind Generation 
Market Design 

System Operations 
• Nodal Protocols – Tools to Better Integrate Wind (SO2) 
• Wind Turbine Generator Governor Response (SO25) 

System Planning 
• NONE 

Workshops/Training 
• Updating Resource Plans and Schedules of WGR-Only QSEs 

(WT 1) 
 

• Ancillary Service Procurement Methodology for 2009 (MD6) 

Issues Completed This Quarter 
Market Design 

• WGR Low Sustainable Limit (LSL) as a Percentage of High 
Sustainable Limit (HSL) (MD12) 

• Use of AWS Truewind 80% Confidence Band Wind Generation 
Forecast (MD13) 

System Operations 
• Low Voltage Ride Through (LVRT) Requirement for WGRs 

(SO12) 
• WGR Ramp Rate Limitations (SO16) 
• Incorporate Weather Sensitivity into ERCOT’s Short-Term and 

Mid-Term Load Forecasts (SO17) 
• Use of Multiple CSC Limit Studies for Congestion Management 

(SO19) 
• Incorporate Dynamic Line Ratings into Operational Planning 

(SO20) 
• Revise Emergency Electric Curtailment Plan (EECP) Steps 

(SO21) 
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ATTACHMENT A 
 
 

Detailed List of Issues 
 


