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Presenter
Presentation Notes
We will be reviewing work we did on behalf of the U.S. Department of Energy Project: U.S. Wind Energy Manufacturing and Supply Chain: A Competitiveness Analysis.

The purpose of this project was to obtain a greater understanding of the key factors determining wind energy component manufacturing cost and pricing on a global basis in order to enhance the competitiveness of the U.S. manufacturers and reduce installed system cost.
  American manufacturers (on this call) can benefit by using the following information as a benchmark for your own operations.   


Manufacturing Competitiveness: US vs.
Europe vs. Asia — 22 Manufacturers Total
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Presenter
Presentation Notes
This project included 22 manufactures in the U.S. – Europe – Asia.  This was a limited snap shot study in 2013, not a full comprehensive study.  The U.S. manufacturers in the middle of the country primarily supporting current land based wind farms.  The Europeans are located in the coastal regions supporting the current offshore projects.  Most of the China suppliers were located by waterways to support land based, offshore and export.

The key message from this map is the U.S. will have to develop a new coastal manufacturing base for the U.S. Offshore Wind market.  This is  great opportunity for new high skilled jobs in the costal regions.




Presenter
Presentation Notes
Three of the components of this study were towers, blades, PM generators which makes up 54% of the Wind Turbine Cost.

The other jacket foundation top right makes up 15% of the CAPEX of an offshore wind farm.  This compares to a total wind turbine at 35% of CAPEX or 18% for the 3 wind turbine components.


Uniqgue GLWN process
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specifications & drawings

+ Onsite reviews: Validated cost an
process data from 22 manufacturers

et | o
° L] teel 48, 40)
o )

Manufactured Flange A4 (Sheet 2of 7) (11
Manufactured Flanges 8-8 (sheet 3of 7) (16, 26)
Manufactured Flanges C-C (sheet 4of 7) (2H, 36)

o
WManufactured Flanges D-D [Sheet 5 of 7) (3H, 4]
Manufactured Flanges E-E (Sheet 6 of 7) (4H, 5€)
_Manufactured Flange F-F (Sheet 7 of 7) (F)
HV bolts MB0«400 (64}

its

HV Washer 43 Dia (36, 108)

T s
2 po S

HV Hexagon Nut M42 (9C, 10C) i~
Vlguite C i
e o o e | o y a0 mremarons BT

B Epony 1 Corbline 890 Conting- equnvalent wilzes] _ 2 a7 5075 Intermationghies Uk
e T T T AW |5 1 24 a rg_m!@::tmm I

o / (=Y ECdgTh 2 B | |

°



Presenter
Presentation Notes
To achieve a true apples to apples global comparison of costs, GLWN developed detailed manufacturing drawings and standardized component specifications based upon the 5MW NREL (National Renewable Energy Laboratory) model.
I conducted 22  full day onsite reviews to validate the cost and understand process steps from incoming material to final part ready for shipment to customer. I walked the process from beginning to end to understand cycle time and operator hours.
Cost breakdown analysis and value stream mapping were conducted and I will review those in the next slides.
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Presenter
Presentation Notes
This is the cost breakdown of the 4 major product categories – by regions U.S. , Europe, China.

I will get into the detail of each on the next pages.  Looking at this slide you get the visualization of the diversity of cost by Product type = the global region – and cost breakdown categories
Each bar chart is broken down from bottom to top into material (medium blue), labor (red), burden (green), SGA (Sales, General, Administrative – dark blue), Engineering (orange), Logistics to the Port of New Bedford MA (the 1st new U.S. Offshore Wind Marine Terminal) – light blue, Profit – (amber) and Tariff Tax on Towers only (pink)

This is preliminary data from the limited snap shot data in 2013.  


®
NREL & GLWN 5MW Tower Schematic
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Presenter
Presentation Notes
This is the schematic of the tower.  You can also see the combined data of the 5 plants visited with annual tower sales, annual tower capacity, and towers built to date. These were major suppliers. There were 7 detailed manufacturing drawings and you can see the key dimension and mass listed.


Towers Cost Breakdown Analysis
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Presenter
Presentation Notes
This chart on towers shows the aggregated cost breakdown. The top left chart shows the regional cost breakdown in the major categories of material, labor, burden, SGA, Engineering, Logistics to the Port of New Bedford in MA, Profit and Tariff Tax in the case of Towers.  The top right shows the further breakdown of the material cost drivers (steel plate, door frame, flanges, paint, fasteners, and weld wire).  The bottom right shows the labor breakdown by the 17 process steps.  I do not show the other cost categories but we have them detailed.
Towers are the largest cost contributor at 27% of the wind turbine and from the regional cost breakdown chart material is over 50% of the cost of the tower.  Breaking that down further in the top right chart you can see steel plate accounts for 62% of the material.  The R&D project here would be to optimize your material and size of plate, the larger the better, to reduce the mill cost and mfg process weld length and time.  Weld wire size and delivery system could also be optimized.  From my 30 years in automotive I see the opportunity to reduce labor & burden 30 to 50% with flow, design and quick changeover.


Analysis: Value Stream Map
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Presenter
Presentation Notes
The Value Stream Map tool shows the information and material flow from a customer order pull to the delivery. Once the Manufacturing Plant gets the order, it sends the material and delivery requirements to it’s suppliers.  The purchased material is sent to the plant and it goes through each plant  process steps.  The parameters for each step are documented as shown in the pop out. As the part works through the process value added and non-value added time can be documented shown at the bottom of this chart. 

This tool enables the identification of areas of waste and improvement opportunities for domestic suppliers with a look across of all global suppliers.  Six Sigma and other tools can be applied to improve the process.  This tool is used widely in the automotive industry.


NREL &Sandia 5MW Blade Design
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Presenter
Presentation Notes
This is the schematic of the blade.  You can also see the combined data of the 7 plants visited with annual blade sales, annual blade capacity, and blades built to date. These were major suppliers. There were 12 detailed manufacturing drawings and you can see the key dimension and mass listed.



Blade Cost Breakdown Analysis
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Presenter
Presentation Notes
These are the cost breakdown charts for blades – top left is the full blade cost breakdown by region and category, top right is material cost breakdown, and bottom right is burden cost breakdown.    Blades are the 2nd largest cost driver at 20% of the wind turbine cost.  

Material is 45% of the cost of the blade of which resin, carbon, glass & foam account for 90%.  This is a chemical process and we need material improvements that provide material cost and process time reductions.  
Also blade design and analysis that maximize power output and minimize material usage. We can leverage automotive and aerospace knowledge.


Analysis: Value Stream Map
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Presenter
Presentation Notes
The Value Stream Map tool shows the information and material flow from a customer order pull to the delivery. Once the Manufacturing Plant gets the order, it sends the material and delivery requirements to it’s suppliers.  The purchased material is sent to the plant and it goes through each plant  process steps.  The parameters for each step are documented as shown in the pop out. As the part works through the process value added and non-value added time can be documented. 

This tool enables the identification of areas of waste and improvement opportunities for domestic suppliers with a look across of all global suppliers.  Six Sigma and other tools can be applied to improve the process


Global Competitiveness Scoring,

based on limited snap shot data in 2013

Process Technology

US: Towers, Blades, Generators

Germany: Foundations
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Presenter
Presentation Notes
In summary, the global competitiveness scoring, based on limited snap shot data, shows the US leads for process technology and lowest total process man hours in Towers, Blades, Generators.  Germany on foundations.
China has the lowest produced cost on towers, generators, foundations without logistics factored in.  The US is the most competitive on blades.
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MGLWN e U.S. WIND INDUSTRY SUPPLY CHAIN SCORECARD

Land-based and Offshore Turbine Components
Offshore Balance-of-Plant Components

LAND-BASED - Turbine Components

Composite Fabricated Cast
i Forged Rings Forged Shafts

Towers Blades Generators Gearboxes .
Housings Support Base Support Bases

LOW-MODERATE

OFFFSHORE - Turbine Compone

C it Fabricated o
omposite abricate Forged Rings Forged Shafts iy

Towers Blades Generators Gearboxes k
Housings Support Base Support Bases

5MwW

Low Low LOW-MODERATE Low

MODERATE

OFFSHORE - Key Balance-of-Plant

Jacket Monopile Subsea Scorecard Legend
Foundations Foundations Cabling

LOwW Can manufacturing the component today or a similar product (No real capital investment required)

MODERATE | Requires some capital investment (Minor facilities upgrades and/for operations expenses)

- Major capital investment required {New location/facility, major technology or equipment upgrades)
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Presenter
Presentation Notes
A U.S. Manufacturing Scorecard was developed based upon 280 U.S. manufactures current or capably of making these wind parts.  

A Green – Yellow – Red  rating system is used:
Green - We can manufacture today
Yellow – Requires some capital investment
Red – Major Capital investment required

The chart is broken down into 3MW & 5MW for Land-Based and Offshore wind turbine components.  The component categories are Towers, Blades, Geenrators, Cast Hubs & Support Bases, Forged Rings & Shafts, Composite Housings, Fabricated Support Bases, Gearboxes.  The offshore Key Blance of Plant is Jacket Foundations, Monopile Foundations, Subsea Cabling

Those that are in red are Castings and Forgings, Offshore Foundations and balance of plant and larger 5MW Towers and Blades

Capital investmetnwill be required to make this a solid business



Germany Offshore Wind
Total Value Add - 5.9B as of 2011
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Presenter
Presentation Notes
Our friends in Germany have an excellent model for the U.S. to follow.

The German offshore industry started in 2000 and this is how the industry has progressed to 2011.  This is hard data from Germany.  I want to point out that the Manufacturing pie section is 61% of all the total value added and corresponding jobs.
Followed by Project Planning/Development 15%, Grid Connection 10%, Transport & Assembly 8%, Operations & Maintenance 4% and Finance – Insurance 1%

This chart says  ”Go USA Manufacturing!” to make these American jobs.
And with that I will turn it over to Dee Holody who will review the Scorecard and US supplier identification that she championed in this project
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Why is this study important forU.S. Mfgs?
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Green Turbines  are PERMITTED offshore installations – pretty impressive – these represent 
Orange turbines are planned sites

You can see this map and info on the permitted and planned sites at www.glwn.org and click on the Supply Chain Map option
The expansion of our online Wind Supply Chain map to include offshore sites, components, and search features was funded by DOE 

The point:  Wind is here to stay.  Turbines are getting bigger.  Size of parts and Logistics can be in our favor.  It’s time to think about investments.



¢ U.S. has a good foundation — more to
improve

¢ Lessons learned from auto, 30-50%
process savings potential observed

¢ If you don’t make it, you can’t innovate it

¢ The US has a major market opening up:
Offshore Wind. Logistics WILL matter.

¢ Global competition sees this as theirs

¢ Winning this business is in the cards for US
companies that invest wisely

Full Report at www.glwn.org

Major Observation
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Presenter
Presentation Notes
The general observations are 
The US has a good foundation with more to improve with capital investment.  The investment can be used to be the most competitive in series production
Utilizing the lessons learned from Automotive, a 30-50% process savings potential was observed during the plant visits
The old wise saying of “If you don’t make it, you can’t innovate it” applies to the US Casting and Forging business for the larger wind turbine components.  If you don’t make castings and forgings you loose the value added supply chain of machining, machine tools, and coatings.  These backbone components make up ~23% of the cost of the wind turbine
The US has a major market opening up in Offshore wind, the global competition sees it as theirs, although winning this business is in the cards for US companies that invest wisely.

http://www.glwn.org/

THANK YOU!

Patrick Fullenkamp

pfullenkamp@aglwn.org
1.216.920.1956
1.937.269.2378

Photo: North Sea Germany June 2013 BARD 1
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