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Sponsorship

This tutorial would be co-sponsored by IEEE Power System Dynamic Performance Committee and the IEEE Wind Power Coordinating Committee.

Abstract

As wind generation continues to advance at a rapid pace in terms of technology and installed capacity, it becomes increasingly relevant to better understand performance and modeling of wind power plants. This tutorial will deal with representation of wind power plants in large-scale power flow and dynamic stability studies. Wind power plant performance and controls will be covered in detail to frame the requirements and approaches for modeling and simulation. Topics will include overview of the wind industry, steady-state representation, dynamic representation, short circuit representation, and recent experience with interconnection studies. Existing or future interconnection standard such as LVRT, reactive power/power factor control, frequency response, etc, will be discussed in the context of modeling and simulation.

Summary of Topics

The following general topics will be covered in the tutorial.  Please refer to the attached agenda for more information.

1. Overview of wind industry

2. Wind Turbine Electrical Technology

3. Representation of Wind Turbine Generators

· Steady state representation

· Dynamic representation

· Short Circuit Representation

4. Model testing and verification

5. Interconnection Study Experience
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FINAL TUTORIAL AGENDA

Welcome
7:30 – 7:45

I. Wind Industry Overview
7:45 – 8:15

· Installed capacity and trends 

· Current technology and trends 

· Current technical challenges (interconnection and integration)

· Grid codes

· Discussion

II. Wind Turbine Electrical Technology  
8:15 – 9:00

· Description of mechanical and electrical systems

· Performance   

· Future trends  

Morning Break
9:00 – 9:15

III. Wind Power Plant Modeling 

A. Overview
9:15 – 9:30

· Levels of modeling versus purpose of the study

· Current industry activities (WECC, IEEE, CIGRE)

B. Steady State Representation
9:30 - 10:30

· Wind power plant topology and components

· Single-machine equivalent representation

· Derivation of single machine equivalent model parameters

· Steady-state reactive power control options and power flow representation

· Reactive limits testing

· Examples

· Discussion

C. Positive Sequence Dynamic Models
10:30 - 12:00

· Overview of wind power plant dynamic performance

· Existing manufacturer-specific models

· WECC generic models

· Examples

· Discussion

Lunch Break (IEEE PES Awards Luncheon)
12:00 – 2:00

III. Wind Power Plant Modeling (Continued)

D. Short Circuit Representation
2:00 – 2:30 

· Guidelines for short-circuit studies

· Validation

· Examples

· Discussion

IV. Testing and Model Verification
2:30 – 3:45

· Manufacturer Bench Testing (Repower) 

· LVRT Verification (Spain)

· WECC Positive-Sequence Generic Model Verification Efforts (NREL)

· Discussion

Afternoon Break
3:45 – 4:00

V.  Interconnection Study Experience
4:00 -- 5:15

· Case Study 1 – Ireland Experience

· Case Study 2 – Alberta Experience

· Case Study 3 – US Experience

· Discussion

Q&A Session
5:15 – 5:30
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