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The 20% Report:
Challenges for Technology

� Massive growth in 
installations

Challenges for Technology

installations 
• ~12GW in 2006 
• over 300GW in 2030

� Technology performance gy p
assumptions

• Capital cost: down 10%
• Capacity Factor: up 15%
• O&M cost: down by 35%

� Foster confidence to 
support continued 20% 
per year growth inper year growth in 
installation rates from 
now until 2018

The costs and benefits of wind reliability
will be borne by the national economy



One Approach:
High-Reliability, High-SafetyHigh Reliability, High Safety

Commercial Aircraft
� Provides continuous 

feedback to manufacturers
� Drives component☺

Airworthiness 
authorities

Commercial Aircraft � Drives component 
specification & 
improvement
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� Involves regulatory 
authorities in the 

ti f th fl t/
Design MaintenanceStructural

safety

operations of the fleet
� Has a high cost to meet 

requirements
/

Fabrication

Customer
Support

Inspection

Repair
Reporting

Airplane Ai li

Everyone takes 
ownership and has a 

role

Wind challenge: 
Create a structure with these 
benefits without unnecessaryAirplane 

manufacturer
Airline 

operators
role benefits, without unnecessary 

overhead and cost

Courtesy of: Doug Cairns,  Montana State University



Another Approach:
National Wind Plant Reliability Program

Reliability AnalysisData WarehouseData

National Wind Plant Reliability Program

Individual Reports

C t ib t t i d il bilit

Plant Development

Plant
Operations

Baseline Reliability Information

Contributes to increased availability 
of data partner operations

Turbines

Plant Development This information will influence 
expectations for the market: 
provide confidence for 20%

Subcomponent and Materials Supply Chain

Components
Identify root causes
of reliability issues
Value:  Increase industry  
reliability and advance 
technology maturity levelSubcomponent and Materials – Supply Chain technology maturity level

Data Driven Analysis Improves Reliability



National Wind Plant Reliability Program
Mission

�Characterize reliability performance issues andy p
identify opportunities for improving reliability 
and availability performance of the national wind 

i f t tenergy infrastructure



National Wind Plant Reliability Program
Objectivesj

�Guide DOE program R&D investment
through identification of critical issues

• TIOs – Technology Improvement Opportunities

�Guide industry action for improved equipment 
performance and operating practices

• Benchmarking & Best practices
• Facilitate a culture change to more effectively monitor reliability

� (Long term) Transition to an industry led and self-
sustaining program



Wind Plant Taxonomy
5 Levels Example
• Equipment Type Wind Turbine
• Major System Control System
• System Rotor Controller

Component Group Sensors• Component Group Sensors
• Component Pitch Sensor

Wind Turbine

ElectricalDrivetrain Nacelle

Control System Foundation
& TowerRotor



Wind Plant Reliability
InfrastructureInfrastructure

�National Reliability Databasey
• Equipment

� Wind Plant (Turbines, Substations, etc.)

• Data
� Work Orders

� Connected to Taxonomyy
� SCADA Alarms/Events

� Connected to Taxonomy
� Time Series Data� Time Series Data

� Per Time Period
� Average Wind Speed
� Total Energy Generated� Total Energy Generated
� Equipment Status & Condition



Challenges

�Functional Challengesg

• Creating coherent “timeline”
� Connecting maintenance activities (work orders) to 

SCADA information and equipment downtime

• Gathering high-quality data
� Obtaining information from experts (operators)
� Quality Assurance

• Managing large quantity of data & information• Managing large quantity of data & information



Challenges

�Programmatic Challengesg g

• Developing “enough” partnerships
� Representative of industry
� Statistical validity

• Developing universal, useful 
reliability analysis, metrics, and 
reporting



Pilot Project

�Pilot Project Goals
• Address challenges
• Develop infrastructure & processes

Strategic Power Systems (SPS)�Strategic Power Systems (SPS)
• Reliability tracking tools for 

gas turbine generationg g
�Partners

• Number of committed partners already signed up
• Seeking additional motivated operators for breadth of 

experience
• More turbine manufacturers

� Equipment Breakdown Structure from each OEM



Thank You!Thank You!
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