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DOE U.S. Department of Energy
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GE General Electric
GW gigawatt
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m meter
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PNNL Pacific Northwest National Laboratory
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USDA U.S. Department of Agriculture
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1.0  Introduction

In contrast to energy sent via trans-
mission lines to distant end-users 
from large wind farms, such as the 
Stateline Wind Farm seen on the 
ridgeline, distributed wind energy 
systems produce electricity that is 
consumed on site, such as this 20-kW 
Jacobs 31-20 turbine at a ranch in 
Eastern Washington state.
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1.1  The U.S. Department of Energy’s Role 

1.2  Wind Turbine Size Classification

1.3  Turbine Types
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2.0  U.S. Distributed Wind Deployment
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Figure 1: U.S. Distributed Wind Capacity
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2.1  Market Application

Figure 2: 2014 Distributed Wind Market Applications by Capacity and by Project
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2.2  On-Site and Local Use 

2.3  O!-Grid and Grid-Tied

2.4  Types of Wind Turbines and Towers

This Weaver 5-kW wind turbine is 
installed at a residence in New York.  
Photo credit: Weaver Wind Energy
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Figure 3: U.S. Small Wind Turbine Sales by Turbine Size
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Figure 4: U.S. Distributed Wind Capacity by Type and Average Turbine Size

  2007 2008 2009 2010 2011 2012 2013 2014
IMPORTS (MW) 
 Small 1.10 4.40 3.60 4.40 3.80 2.70 0.70 0.70
 Mid-Size 0.00 13.00 8.30 4.80 7.20 11.70 4.40 2.40
 Large Scale 34.8 68.6 52.7 32.8 50.3 85.2 12.0 48.0

U.S. MANUFACTURED (MW) 
 Small 8.7 13.0 16.8 21.3 15.3 6.3 4.3 2.1
 Mid-Size 0.0 0.0 0.0 2.0 1.8 4.3 0.0 0.0
 Large Scale 4.0 3.5 39.0 30.5 26.2 52.7 8.4 9.3

REFURBISHED (MW) 
 Small 0.0 0.0 0.0 0.0 0.0 9.6 0.6 0.9
 Mid-Size 2.5 1.1 0.6 1.9 3.5 3.1 0.0 0.0

TURBINES (UNITS) 
 Small 9,100 10,400 9,800 7,800 7,300 3,700 2,700 1,600
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 Large Scale 22 43 63 34 42 78 11 31
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2.5  Top States for Distributed Wind: 
Annual and Cumulative Capacity

Over 10 MW
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Figure 5: 2014 U.S. Distributed Wind Capacity Additions by State
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Figure 6: 2003–2014 Cumulative U.S. Distributed Wind Capacity by State 
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Figure 7: Top States for Distributed Wind Capacity, 2003–2014
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2.6  Suppliers and Manufacturers

Figure 8: Top States for Small Wind Capacity, 2003–2014
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2.7  Distributed Wind Turbine Units

Figure 9: Cumulative Wind Farm  
and Distributed Wind Turbine Units,  

2003-2014
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Figure 11: U.S. Small Wind Turbine Sales and Exports, 2003-2014

3.0  Domestic Sales, Imports, Exports, 
and the Global Market 

3.1  Domestic Sales

A
nn

ua
l C

ap
ac

it
y 

(M
W

)

20

18

16

14

12

10

8

6

4

2

0
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year

U.S. Manufacturer Domestic Sales

U.S. Manufacturer Exports

Imports from Non-U.S. Suppliers

Refurbished



14  |  Distributed Wind Market Report

3.2  Exports

Copyright © Free Vector Maps.com

Figure 12: U.S. Small Wind Exports Map
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3.3  Imports 

3.4  Global Market

U.S.-based small wind turbine manufacturers export 
to countries across the globe. Pictured here is a 

Bergey 10-kW wind turbine on a 25-m lattice tower 
in Middlesbrough, UK. Photo credit: Mike Bergey
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Table 1: U.S. Small Wind and the Global Market

 2012 2013 2014
 (MW) (MW) (MW)

U.S. manufacturers’ exportsa 8 13.6 11.2
U.S. annual salesb 18.4 5.6 3.7
U.S. cumulative capacity since 1980c 216 222 226
UK annual capacityd 28.1 12.9 19.8
UK cumulative capacity since 2005d 87 100 120
Italy annual capacitye,f Not Available 13.9 Not Available

Italy cumulative capacitye,f 15.2 29.1 Not Available

China annual capacitye,f 33.6 31 Not Available

China cumulative capacitye,f 274 305 Not Available

Global cumulative capacitye 678 755 Not Available

a Newly manufactured wind turbines by U.S. manufacturers.   
b Includes refurbished, imported, and U.S. manufactured small wind turbines.   
c 2011 capacity value source: AWEA 2011.    
d Source: Renewable UK 2015.   
e Source: Gsänger and Pitteloud 2014.    
f Source: Gsänger and Pitteloud 2015.   
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4.0  Policy and Market Drivers 

4.1  Incentives and Policies
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Figure 13: 2014 U.S. Distributed Wind Incentive Awards
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4.1.1  State Policies and Incentives 

4.1.2  Federal Tax-Based Incentives
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Distributed wind projects 
can be found in several 
applications, including 
agricultural. Pictured here 
is a 1.65 MW NEG Micon 
Turbine in Minnesota. 
Photo credit: Minnesota 
Department of Commerce

4.1.3  U.S. Department of Agriculture’s 
Rural Energy for America Program
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Table 2: USDA REAP Wind Funding and Awards, 2003-2014

IOWA 262 $22,821,574.00 $36,146,394.00
MINNESOTA 158 $20,840,139.00 $323,729.00
ILLINOIS 13 $4,055,337.00 $0.00
OHIO 27 $2,942,698.00 $1,053,851.00
OREGON 26 $2,841,700.00 $2,268,390.00
TEXAS 16 $2,674,495.00 $0.00
WISCONSIN 45 $1,970,563.53 $896,380.00
COLORADO 7 $1,586,066.00 $0.00
IDAHO 10 $1,511,966.00 $0.00
MASSACHUSETTS 17 $1,412,763.00 $1,588,613.00
KANSAS 19 $1,324,247.00 $480,000.00
NEW YORK 42 $898,181.00 $0.00
NEBRASKA 18 $715,837.00 $1,989,250.00
WASHINGTON 7 $661,284.00 $0.00
VIRGINIA 3 $599,960.00 $0.00
OKLAHOMA 16 $572,312.00 $124,750.00
UTAH 4 $539,641.00 $0.00
ALASKA 29 $414,494.00 $0.00
SOUTH DAKOTA 8 $255,727.00 $310,000.00
MICHIGAN 11 $238,220.00 $0.00
NORTH DAKOTA 10 $199,527.00 $100,000.00
NEVADA 6 $150,832.00 $8,319.00
CALIFORNIA 5 $120,014.00 $70,000.00
NEW JERSEY 3 $88,701.00 $0.00
MONTANA 2 $60,250.00 $0.00
ARIZONA 2 $56,214.00 $0.00
MARYLAND 3 $55,191.00 $0.00
RHODE ISLAND 2 $50,991.00 $0.00
CONNECTICUT 1 $49,751.00 $0.00
NORTH CAROLINA 1 $49,625.00 $0.00
MISSOURI 4 $46,975.00 $0.00
NEW MEXICO 1 $38,569.00 $0.00
VIRGIN ISLANDS 2 $34,840.00 $0.00
WYOMING 2 $31,791.00 $0.00
GEORGIA 2 $31,609.00 $63,200.00
INDIANA 2 $31,504.00 $0.00
VERMONT 2 $31,000.00 $0.00
MAINE 1 $14,347.00 $0.00

State Number  Grant Amount Total Loan Guarantee 
 of Awards Awarded 2003-14 Amount Awarded



21  |  Distributed Wind Market Report

4.2  Market Drivers

The Tamástslikt Cultural Institute  
installed a 50-kW Endurance E-3120 

wind turbine in March 2014 at  
its Eastern Oregon location.
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5.0  Project Installed and Operations 
and Maintenance Costs

5.1  Installed Costs for Small Wind Turbines

Table 3: 2013 and 2014 Small Wind Turbine  
Installed Costs

 Size Range Sample Size # of Units Average Cost
 (kW)  (kW)  ($/kW) 

 Less than 2.5 1,145 3,864 8,200
 2.5 — 10 2,557 358 7,200
 11 — 100 4,024 95 6,000

This Pika 1.8-kW wind turbine was 
installed at a residence in Maine.  Photo 

Credit: Nathan Broaddus / Cultivate 
Photography Multimedia Design
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5.2  Installed Costs for Wind Turbines 
Greater than 100kW
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Figure 14: 2013 and 2014 Small Wind Turbine Project Costs
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Figure 15: 2013 and 2014 Project Costs for Turbines Greater than 100 kW
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5.3  Operations and Maintenance Costs

Table 4: O&M Costs for Distributed Wind
 

 Size Range Cost Range 
 (kW) ($/kW)

 Less than 5 kW 60 — 120 
 5 – 10 kW 10 — 30  
 11 – 49 kW 20 — 25  
 50 – 100 kW 35 — 50  
 101 – 999 kW 25 — 35 
 Greater than 1 MW 25 — 50 
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6.0  Performance

Figure 16: Capacity Factors for Selected 2013 and 2014 Distributed Wind Projects
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7.0  Levelized Cost of Energy

Figure 17: Levelized Costs of Energy for Selected 2013 and 2014 Distributed Wind Projects
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Figure 18: Levelized Costs of Energy and Capacity Factors for Selected 2013 and 2014 Distributed Wind Projects
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8.0  Certification and Reliability 

8.1  Certifications and Standards for 
Small and Medium Turbines

Table 5: Certified Small Wind Turbines (IREC 2015)     Certified
     Power 
   Rated Annual Rated Sound Rating
Applicant Turbine Certifier Energy @ 5m/s Level @11 m/s

Bergey Windpower Excel 6 SWCC 9,920 kWh 47.2 dB(A) 5.5 kW
Bergey Windpower Excel 10 SWCC 13,800 kWh 42.9 dB(A) 8.9 kW
Endurance Wind Power Endurance S-343 SWCC 8,910 kWh 46.4 dB(A) 5.4 kW
Eveready Diversified Products Kestrel e400nb SWCC 3,930 kWh 55.6 dB(A) 2.5 kW
Kingspan Environmental KW6 SWCC 8,950 kWh 43.1 dB(A) 5.2 kW
Osiris Technologies Osiris 10 Intertek 23,700 kWh 49.4 dB(A) 9.8 kW
Sonkyo Energy Windspot 3.5 Intertek 4,820 kWh 39.1 dB(A) 3.2 kW
Sumec Hardware & Tools Co. LTD PWB01-30-48 Intertek 2,920 kWh 41.1 dB(A) 1.2 kW
Sumec Hardware & Tools Co. LTD PWA03-44-250 Intertek 6,400 kWh 40.9 dB(A) 3.2 kW
Sumec Hardware & Tools Co. LTD PWB02-40-48 Intertek 4,660 kWh 36.9 dB(A) 1.7 kW
Sumec Hardware & Tools Co. LTD PWA05-50-280 Intertek 9,240 kWh 42.0 dB(A) 5.0 kW
Xzeres Wind Corporation 442SR SWCC 16,700 kWh 48.5 dB(A) 10.4 kW
Xzeres Wind Corporation Skystream 3.7 SWCC 3,420 kWh 41.2 dB(A) 2.1 kW
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8.2  Reliability

A certified small wind installer 
and tower climber performed 
maintenance on a Bergey 10-kW 
wind turbine in New York.   
Photo Credit: Roy Rakobitsch / 
Windsine Inc.
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9.0  Manufacturing, Domestic Supply 
Chain, and Jobs

CIP ENABLES COMPANY TO DEVELOP ADVANCED MANUFACTURING PROCESS  
THAT DRAMATICALLY REDUCES COSTS

The DOE’s CIP aims to help U.S. manufacturers that produce distributed wind systems to lower the cost of energy from 
their turbines and increase their market competitiveness. By focusing on component and manufacturing process im-
provements and turbine testing, the cost-shared CIP awards help small and mid-size wind turbine companies improve 
their system designs and earn certification that shows they have met performance and safety requirements.

Funding awarded under the CIP to Pika Energy of Westbrook, Maine enabled the company to develop an ad-
vanced blade manufacturing process that dramatically lowered manufacturing costs and to develop, test, and suc-
cessfully commercialize a new small wind system. 

One key technology breakthrough was Pika Energy’s low-cost, high-performance injection-molded wind turbine blade. 
Conventional wind turbine blades are a major cost driver, requiring significant manual craftsmanship to achieve aerodynamic 
performance, structural integrity, and low weight. Pika’s innovation was to develop a tooling design and cooling strategy that 
enables them to produce blades using injection-molded plastic—a low-cost, mass-manufacturing process.

Pika sent their state-of-the-art 
blades to the National Wind Tech-
nology Center at the NREL where 
they were subjected to millions of 
cycles of fatigue testing that demon-
strated their endurance and ability 
to operate reliably for decades. The 
company then incorporated the new 
blades on its T701 wind system that 
was sent to the High Plains Regional 
Test Center for certification testing 
and the turbine was successfully 
commercialized in 2014. 

The CIP funding provided by DOE 
and the technical support provided 
through DOE by NREL were key to 
enabling Pika Energy to develop and 
test its innovative manufacturing pro-
cess that reduced the end-user cost of 
its wind turbine by more than $3,000. 

Pika Energy’s injection molding tool for manufacturing  
wind turbine blades. Photo Credit: Pika Energy, NREL 33941
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COMMERCE DEPARTMENT FUNDS DWEA TO DEVELOP  
CONSORTIUM-LED SMART WIND ROADMAP

The U.S. Department of Commerce’s National Institute of Standards and Technology (NIST) awarded the Distributed 
Wind Energy Association (DWEA), supported by eFormative Options and Wind Advisors Team, a two-year grant to 
form an industry-driven consortium of distributed wind turbine and component manufacturers, academic research-
ers—and stakeholders throughout the entire supply chain—to address high-priority research challenges, drive growth 
of U.S. advanced manufacturing, and sustain an edge in a growing global market.

DWEA’s team has convened a targeted SMART Wind Consortium and is working to develop a consensus-based, 
shared-vision Distributed Wind Technology Roadmap that identifies common distributed wind near-term technology 
and manufacturing gaps and barriers, prioritizes solutions to those gaps, and facilitates a rapid transfer of innova-
tion for the full lifecycle of the wind turbine into American-manufactured products. 

The goal of all SMART Wind Consortium activities is to identify and prioritize technical and manufacturing break-
through opportunities for cost reduction of U.S.-manufactured goods sold, strengthening the capacity and success 
of U.S. manufacturers.

Project objectives include:
Identifying and addressing major technological and related barriers that inhibit the growth of advanced 

 U.S. distributed wind manufacturing by building an industry-based Consortium with all of the industry’s key  
 stakeholders to reach consensus on near-term research and advanced manufacturing opportunities and actions.

Connecting more than 100 existing and new collaborators to form consensus on near-term and mid-term actions 
 needed to increase cost competitiveness through advanced manufacturing techniques and other strategies  
 identified in the Roadmap.

Accelerating university-based research to develop innovative technology solutions and facilitate deployment into 
 U.S. design that is supported through advanced U.S. manufacturing, increasing the number of American jobs  
 throughout the distributed wind supply chain.

Reducing the LCOE of installed distributed wind turbines by at least 25%, with a goal of achieving parity with 
 U.S. retail electricity grid rates in more markets.

Integrating NIST work with other federal and state government opportunities, namely to unite strategies 
 and complement DOE’s distributed wind e"orts.

The SMART Wind Consortium has hosted five face-to-face meetings with 110 unique attendees from October 
2014 through March 2015, a Launch meeting and four subgroup kicko" meetings, and plans to host a meeting and 
survey tools to assist with roadmap prioritization. In addition, monthly virtual meetings are convened with members 
of the four Consortium subgroups: mechanical systems, support structures, electrical systems, and composites to 
discuss specific topics identified.

Each of these SMART Wind Consortium subgroups includes U.S. distributed wind original equipment manufactur-
ers, U.S. component manufacturers, and university and laboratory researchers. The goal of these meetings, along 
with follow-up conference calls, is to become acquainted with the interested stakeholders and to brainstorm pos-
sible cost-reducing strategies that will lead to evolutionary product and manufacturing improvements.

Troy Patton, CEO of Northern Power Systems noted that in order for the U.S. distributed wind industry to remain 
leaders in this important space, it is critical to increase collaboration and improve product o"erings through the ad-
vancement of technology while driving down component costs. Representatives from Northern, Bergey Windpower, 
Pika Energy, Primus Wind Power and several other leading original equipment manufacturers are serving as advisors 
for the SMART Wind Consortium and the Roadmap.

The SMART Wind Roadmap, the final project deliverable to be completed in Spring 2016, will help federal project 
managers select future funding opportunities that move U.S. distributed wind manufacturers into a more globally 
competitive position.
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APPENDIX A  WIND TURBINE MANUFACTURERS AND SUPPLIERS

Manufacturer Model Names Headquarters

U.S. SMALL WIND TURBINES (UP THROUGH 100 KW)
Bergey Windpower Excel 1, 6, R, 10 Oklahoma
Halus Power Refurbished Vestas V17 California
Northern Power Systems Northern Power 100-21C, 100-24C Vermont
Pika T701 Maine
PowerWorks PowerWorks 100 (new/rebuilt) California
Primus Windpower AIR 30/AIR X Marine, AIR 40/AIR Breeze Colorado
UGE International HoYi!, VisionAIR3, VisionAIR5, UGE-4K, eddyGT New York
Ventera Wind, Inc VT10-240-4 Minnesota
Weaver Wind Energy Weaver 5 New York
Wind Turbine Industries Corp. Jacobs 31-20 Minnesota
XZERES (partial) 442, Skystream Oregon

INTERNATIONAL SMALL WIND TURBINES
Endurance E-3120, X-29 Canada
Osiris Osiris 10 China
Potencia Hummingbird 5, 10 Mexico
Sonkyo Energy Windspot 3.5 Spain

WIND TURBINES (GREATER THAN 100 KW) IN 2014 U.S. DISTRIBUTED PROJECTS
Gamesa G114-20, G52-850 Spain
GE Energy 1.85-82.5, 1.85-87 United States
PowerWind 56-900 Denmark
RRB Energy PS-600 India
Siemens SWT-2.3-101 Germany
Vestas Wind Systems V100-2.0, V82 Denmark

APPENDIX B  METHODOLOGY
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FOR MORE INFORMATION, VISIT: energy.gov/eere/wind/distributed-wind

OR CONTACT: Alice Orrell (alice.orrell@pnnl.gov),  
Pacific Northwest National Laboratory

PNNL-24460 • August 2015

AMERICAN WIND ENERGY ASSOCIATION  
awea.org

DATABASE OF STATE INCENTIVES FOR RENEWABLES & EFFICIENCY  
dsireusa.org

DISTRIBUTED WIND ENERGY ASSOCIATION  
distributedwind.org

DISTRIBUTED WIND POLICY TOOL  
windpolicytool.org 

INTERSTATE TURBINE ADVISORY COUNCIL  
cesa.org/projects/ITAC/itac-unified-list-of-wind-turbines/

INTERTEK SMALL WIND CERTIFICATION PROGRAM DIRECTORY  
intertek.com/wind/small/directory/ 

LAWRENCE BERKELEY NATIONAL LABORATORY  
lbnl.gov

NATIONAL RENEWABLE ENERGY LABORATORY  
nrel.gov

PACIFIC NORTHWEST NATIONAL LABORATORY  
pnnl.gov

SMALL WIND CERTIFICATION COUNCIL  
smallwindcertification.org 

U.S. DEPARTMENT OF ENERGY WIND PROGRAM  
wind.energy.gov

RESOURCES

Cover Photo:  This 100-kW Northern Power Systems wind turbine 
is installed at a recycling facility in Brooklyn, New York.   
Photo credit: Aegis Renewable Energy; Waitsfield, Vermont.
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