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Welcome…We will begin shortly

1. You will be muted upon entering the 

webcast

2. Please use the chat feature to ask 

questions

3. This webinar is being recorded and will 

be available on MEIS
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Webinar Series:  Manufacturing 

Opportunities in Clean Energy 

Markets
Offshore Wind Manufacturing 

Opportunities
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Agenda

• Introduction
– Jacques Koppel, CEMC Director

• U.S. Department of Energy Offshore 
Wind Strategy and Manufacturing 
Projects
– Cash Fitzpatrick, US DOE Wind and 

Water Power Program

• Offshore Wind Manufacturing 
Opportunities
– Patrick Fullenkamp, GLWN Director, 

Technical Services

• Questions and Answers 
– Submit using Chat



• Goal is to help MEP Centers provide their clients supply 

chain opportunities in the clean energy manufacturing 

economy to support growth & diversification strategies

• Services have expanded beyond wind sector to include 

off-shore wind, solar, advanced transportation, natural 

gas and geothermal markets.

• We offer market expertise that helps both the MEP 

center/clients identify services/next steps needed to 

approach the clean energy market with a higher 

assurance of success. Our services include: 

– Workshops/Webinars 

– Technical assessments/assistance 

www.theCEMC.com

For info contact lindan@thecemc.com or call 612 466.4506
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Webinar Schedule

January 23rd

Offshore Wind Manufacturing 
Opportunities

February 27th

Solar Industry Domestic Supply 
Chain Opportunities (PV)

March 27th

U.S. Department of Energy Clean 
Energy Manufacturing Initiatives

April 24th

Manufacturing Opportunities in 
Mass Transit  

May 22nd

Exploring Growth Opportunities in 
the Natural Gas Industry

June 26th

Financing Growth in Clean Energy 
Manufacturing

July 24th

Batteries for Electrical Energy 
Storage in Transportation

August 28th

Geothermal Market and 
Manufacturing Opportunities

September 25th

Utility-Scale Wind Manufacturing 
– State of the Market
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Cash Fitzpatrick

US Department of Energy

Wind and Water Power Program
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Patrick Fullenkamp

Global Wind Network

Director, Technical Services
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GLWN – BGA Offshore Wind Webinar -

January 23, 2013 

Patrick Fullenkamp 

– Director, Technical 

Services 

pfullenkamp@glwn.

org



Wind Turbines:

An American Invention

Charles Brush  Cleveland, OH

12 Kilowatts           1888

NASA               Oahu, HI

3.2 Megawatts     1980



GLWN……Call us Global

• Membership-based, Non-Profit

• International Supply Chain Advisory Group

• 1600 companies across 35 States + Canada

• Supplier Headhunters for the Wind Industry

• Resource for Suppliers and Service Providers

• Mission:  

-Localize New Business Opportunities  

-Increase the Domestic Content of North 

America’s Wind Turbines



Topics to be Covered
• Offshore vs Onshore Wind Energy

• Manufacturing Opportunities based on 
German Model

• Manufacturing Sector Opportunities: 
Heavy Fabrication, Casting & Machining, 
Forging & Machining, Electrical, 
Composites, General Commodities

• DOE Project Focusing on Manufacturing 
Competitiveness

Source: GLWN



Driving Forces in Wind

Developers

Wind 

Turbine

Mfgs

Direct Integrators

Utilities

Financing

RES

Grid

Availability

Wind Resources

Demand for 

Electricity

Foundations

Vessels

Source: GLWN



Offshore will 

be in Coastal

Areas:

- Atlantic

- Great Lakes

- Gulf

- Pacific

Onshore Turbines, Towers, & Blades

Source: GLWN & NREL



Onshore vs Offshore CAPEX

•

Source: MAKE Consulting



Offshore Goals

• Europe 55 GW by 2020, 3.2 GW in 2011

• Europe 150 GW by 2030

• USA 10 GW by 2020, 0 GW in 2011

• USA 54 GW by 2030

For USA 

500 – 5MW Units/Yr. 2017 to 2020

630 – 7MW Units/Yr. 2021 to 2030

Source: GLWN  



2012 Manufacturing – Buzzing in  

Germany. This can be in the USA!

Jack-up VesselsJacketsTripods

Source: GLWN



Germany 2011 Total Value Add 5.9B
Project 

Planning / 

Development, 

0.9

Financing / 

Insurance, 

0.05

Manufacturing, 

3.61

Transport / 

Assembly, 0.47

Grid 

Connection, 

0.64

Operations / 

Maintenance, 

0.25

In Billion Euro's

Source: wab, windenergie agentur & GLWN



Germany Offshore Value Add
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German Offshore Wind Employment

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

2011 Actual 2016 Forecast 2021 Forecast

Total People  Employed Manufacturing People Employed

17,320

22,410

Source: wab, windenergie agentur & GLWN

14,260

10,760

24,400

33,110
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Offshore Heavy Fabrication 

• Foundations (400T to 10,000T): Steel Plate 
Rolled, Forged Flanges, Fasteners, Angular 
and Tubular Steel, Brackets, Ladders, Weld 
wire

• Towers (250T to 600T): similar to foundations

• Platforms: Steel Plate, Tubular 

• Main Frame, Generator Frame: Cut and 
welded flat plate all shapes and sizes, Weld 
wire

• Vessels – current  ship building needs

Source: GLWN



WeserWind Tripods – Production 

Halle II

• 900 – 1200 Ton

• 13 Major sub-asms

Source: GLWN



WeserWind Tripod Components

Source: GLWN



WeserWind Tripod – Foot Section 

for grouting to pile

Source: GLWN



Fabrication Indirect Equipment

• Indirect Material: Welding Equipment, 

weld gas, dimensional measurement 

equipment, weld inspection 

Source: GLWN



• Support Bases / Main Frames

• Rotor Hub

• Gearbox or Direct Drive Housings

• Generator Housings

• Forward Bearing Housings

• Brake Components

• Smaller Ancillary Components

Casting and Machining 

Source: GLWN



5MW Hubs

Source: GLWN



Support Base

Source: GLWN



Forging and Machining

• Main Shafts

• Flanges, Tower and Foundation

• Attachment Studs

• Gearbox / Drive Internals: shafts, Gears, 

Retainers

• Brake Components

• Shrink Discs

• Smaller Ancillary Components
Source: GLWN



Forgings & Machining

Source: GLWN



• Generators

• Transformers

• Invertors

• Substations

• Power Controls

• Cable

• Circuit Boards, Lighting, Harnesses, 
Insulators, Sensors, Motors, Universal 
Power Supplies

Electrical

Source: GLWN



Composites

• Blades (55m to 100m) (16 to 25 ton)

• Nacelle Housings

• Fiberglass

• Carbon Fiber

• Mesh, Cloth, Fabrics

• Resins, Ancillary Chemicals

• Substrates, Cores

• Protective Films

Source: GLWN



5 MW Blade Production Germany 

5 MW Turbine Blade

56.5 m length

16 ton

Source: GLWN



Commodity Opportunity Summary

• Bearings

• Instrumentation

• Cranes

• Lube Systems

• Cooling Systems

• SCADA Systems

• Meteorological Systems

• +Many More

Source: GLWN



Major Wind Turbine Systems



Jacket Transport Barge Mounting 

Piece

Source: GLWN



Vessels

• Transport Vessels

• Installation Vessels – Lifting Platform 

(Jack-up), Self propelled jack-up that can 

transport and install, Heavy duty ships 

with wave compensation

• Crew Transport Vessels

• Helicopters 3,000 to 18,000 lb payload

Source: GLWN



Installation Vessel 
Ocean Jack-up Vessel

Length hull           93.0 m

Breadth hull         36.0 m

Depth hull              7.4 m

Displacement    >20,000 t

Max water Depth   45.0 m

4 Diesel Generators 

1 emergency diesel 

Accommodations 50 Crew

BARD – Wind Lift 1 in Europe

< 23 m Hull Breadth if in Great Lakes



Transport & Installation Vessels



Crew Transport Vessels



Offshore Wind Supply Chain Opportunities

DOE Goal 54 GW by 2030 = 10,800 Units if all are 5 MW

• Logistic & Port Infrastructure Impact

• Foundations  - fabrication-machining-coatings

• Towers – fabrication-forging-machining-coatings

• Blades – composites-processing-machining

• Support Bases and Hubs – casting/fabrication-machining-
coatings

• Vessels – fabrication-casting-forging-machining-
electrical-hydraulics-coatings

• Cable & Substation – all major manufacturing sectors

Source: GLWN



DOE Project Award to GLWN
• US Wind Energy Manufacturing and Supply Chain: A 

Competitiveness  Analysis Deliverables:

– Value Stream Mapping (Foundations, Towers, Blades, 

Direct Drive Generators) – 3 Regions US, Europe, China

– Cost Breakdown Analysis (same as above)

– Identify Capable Manufacturers & Service Providers with 

MEP collaboration

– Update GLWN’s Supply Chain Database and Map

• GLWN working with Coastal State MEPs to get regional 

mfgs listed on a new Offshore Supply Chain Map at 

www.glwn.org. Contact Dee Holody dholody@glwn.org 



THANK YOU!                                                          

Patrick Fullenkamp – Director, Technical Services, GLWN

pfullenkamp@glwn.org

1.216.920.1956
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Questions and Answers
Submit using Webinar Chat feature
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Webinar Schedule

January 23rd

Offshore Wind Manufacturing 
Opportunities

February 27th

Solar Industry Domestic Supply 
Chain Opportunities (PV)

March 27th

U.S. Department of Energy Clean 
Energy Manufacturing Initiatives

April 24th

Manufacturing Opportunities in 
Mass Transit  

May 22nd

Exploring Growth Opportunities in 
the Natural Gas Industry

June 26th

Financing Growth in Clean Energy 
Manufacturing

July 24th

Batteries for Electrical Energy 
Storage in Transportation

August 28th

Geothermal Market and 
Manufacturing Opportunities

September 25th

Utility-Scale Wind Manufacturing 
– State of the Market
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For Further Information

• Contact Linda Nielsen, Program Manager, 
Clean Energy Manufacturing Center, 
lindan@thecemc.com , 612.466.4506

• Or visit our website at www.thecemc.com

Be with us next month as we explore the 
Manufacturing Opportunities in the Solar 
Industry – 4th Wednesday at 1:00 Eastern


