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WinterGreen Research announces that it has published a new study on refinery
catalysts. The 2012 study has 683 pages, 188 tables and figures. Worldwide markets
are poised to achieve steady growth as countries impose stricter environment controls
on the manufacture and use of fossil fuels.

Hydroprocessing catalysts are used to create cleaner fuels--especially ULSD. Demand
for cleaner fuels is driving the market. Refining catalysts are experiencing strong growth
this year. New fuel standards are coupled with refinery increasing use of heavier and
dirtier feedstocks and major additions to refining capacity. Refining catalysts are moving
to a more balanced market. Producers of fluid catalytic cracking (FCC) catalysts had a
surge in demand. The market is shifting from one characterized by oversupply to a more
stable sales effort. Hydroprocessing catalyst supply-demand is evolving.

Hydroprocessing catalysts are the fastest-growing refinery catalysts. These catalysts
help control and improve the operational efficiencies in the petroleum refining process.
Demand is lower for the more mature FCC catalysts than the hydroprocessing catalysts.
Hydroprocessing catalysts have passed FCC catalysts, becoming the largest segment
of the refinery catalyst market.

Low sulfur regulations in developed countries, implementation of some sulfur
restrictions in China, India and Mexico, and other countries is a significant market
driving force. Increasingly higher sulfur-content is present in oil coming out of the
ground.

The rapidly increasing demand for gasoline and diesel has increased the requirement
for raw materials for their production. The limited supply of raw materials increases the
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overall cost of production.

Reforming catalysts are fundamental to the modernization of product reformate. They
contain hydrocarbons with more complex molecular shapes having higher octane
values than the hydrocarbons in the naphtha feedstock. The process separates
hydrogen atoms from the hydrocarbon molecules and produces significant amounts of
byproduct hydrogen gas.

Hydrogen is useful for fuel cells, meaning that refineries could become environments for
generating electricity. Hydrogen is useful in stationary fuel cells that are evolving a
market for providing local power in campus environments. Local power generation is
becoming more valued as people realize that the cost of conditioning electricity for the
grid is an unnecessary expense in local power environments.

Stationary fuel cells represent the base for distributed power generation worldwide. No
more new coal plants, no mare extensions to the grid. Distributed power has become
mainstream. Distributed generation (DG) refers to power generation at the point of
consumption. The use of hydrogen and the manufacture of hydrogen in refinery
environments could become significant aspect of markets.

According to Susan Eustis, the lead author of the study, "These factors have attracted
manufacturers to refinery catalysts, as these help extract relatively more diesel and
gasoline from the same amount of crude oil. The refinery catalyst market is thus
boosted by the fact that the efficient use of catalysts can help the manufacturers' better
address the increasing energy demand. Hydroprocessing faces significant challenges
as crude feeds get heavier; there will be more sulphur and nitrogen to extract; more
aromatics to saturate; more metals to remove; and more coke to deal with. Refiners
have ageing facilities, which may not be designed and optimized to meet new
challenges.’

Generating power on-site, rather than centrally, eliminates the cost, complexity,
interdependencies, and inefficiencies associated with transmission and distribution. Like
distributed computing (i.e. the PC) and distributed telephony (i.e. the mobile phone),
distributed power generation shifts control to the consumer.

As more capital investment is needed, costs for refining fossil fuels will rise, stimulating
markets for renewable energy, making them more competitive with fossil fuels.

Refinery catalyst markets at $3.3 billion in 2011 are anticipated to reach $4.3 billion in
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2018. Market growth comes in large part from demand for cleaner diesel fuel and the
availability of newer technology and nanotechnology.

Hydrotreating catalysts will continue to achieve the best growth in the petroleum refining
market, aided by the increasingly sour nature of the crude petroleum supplied to the
market. Efforts by Brazil, China, India and Russia to improve their air quality by the
introduction of low-sulfur fuels are ongoing. Hydrocracking and fluid catalytic cracking
(FCC) catalysts achieve advances, particularly in Asia as the growing motor vehicle
fleet stimulates new gasoline and diesel fuel demand.

WinterGreen Research is an independent research organization funded by the sale of
market research studies all over the world and by the implementation of ROl models
that are used to calculate the total cost of ownership of equipment, services, and
software. The company has 35 distributors worldwide, including Global Information Info
Shop, Market Research.com, Research and Markets, Bloomberg, and Thompson
Financial.
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UTILITY WIND TURBINE EXECUTIVE SUMMARY

Wind Turbine Market Driving Forces

Local Generation of Wind Energy

Wind Energy Leverages Smart Grid

Wind Turbine Market Saturation In Areas of High Wind

High Energy Factories, Data Centers, And Commercial Plants Can Be Relocated
Significant Shift In Vendor Strategy

Global Warming Reaching A Point Where It Is Impossible To Ignore

Storage of Wind Generated Electricity: Hydrogen, Stationary Fuel Cells, Thin Film
Batteries

Wind Turbine Market Shares

Wind Turbine Market Forecasts

1. UTILITY GRADE WIND TURBINE MARKET DESCRIPTION AND DYNAMICS

1.1 Renewable Energy, Climate Change, And Energy Security
1.1.1 Wind Energy in California
1.1.2 Wind Farms Construction Phase
1.1.3 Turbine Heads Swivel
1.2 Wind Energy Environmental Impact
1.3 Predicted Effects Of Climate Change
1.4 Wind Farms Set To Become More Common
1.5 Benefits of Wind Power for Utilities
1.6 Wind Power Variable Nature
1.6.1 Cost to Integrate Wind Power
1.6.2 Key Benefits Utilities Are Realizing with Wind Power

2. UTILITY WIND TURBINE MARKET SHARES AND FORECASTS

2.1 Wind Turbine Market Driving Forces
2.1.1 Local Generation of Wind Energy
2.1.2 Wind Energy Leverages Smart Grid
2.1.3 Wind Turbine Market Saturation In Areas of High Wind
2.1.4 High Energy Factories, Data Centers, And Commercial Plants Can Be Relocated
2.1.5 Significant Shift In Vendor Strategy
2.1.6 Global Warming Reaching A Point Where It Is Impossible To Ignore
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2.1.7 Storage of Wind Generated Electricity: Hydrogen, Stationary Fuel Cells, Thin
Film Batteries
2.2 Wind Turbine Market Shares
2.2.1 Vestas
2.2.2 Siemens
2.2.3 Gamesa Corporacion Tecnologica S.A.
2.2.4 Gamesa Aims To Enable Reducing CoE For Customers
2.2.5 Suzlon in India
2.2.6 Sinovel
2.2.7 Sinovel Wind Co SL1500
2.2.8 Enercon GmbH
2.2.9 GE
2.2.10 Siemens Wind Power A/S
2.2.11 Entegrity Wind Systems Inc.
2.2.12 Acciona Energ A.S.A.
2.2.13 Acciona Working On Design
2.2.14 Goldwind Science & Technology
2.2.15 CSIC Holdings/HZ Windpower
2.2.16 Eoltec
2.2.17 Dezhou Kinglike Energy Technology Co., Ltd.
2.2.18 LM Wind Power
2.2.19 Dong
2.3 Wind Turbine Market Forecasts
2.3.1 Benchmark In Terms Of Cost of Energy (CoE)
2.3.2 Over Speed Control
2.3.3 Wind Turbine Price Reduction
2.3.4 Wind Turbine Market Shares, Shipped Megawatts And Dollars Per Turbine
2.3.5 Storage Needed to Accommodate the Variable Nature of Wind Power
2.3.6 Wind Energy Storage
2.3.7 Cost Of Wind Integration
2.4 Land And Offshore-Based Wind Generating Capacity
2.4.1 On-Shore Turbine Market Forecast
2.4.2 Offshore Wind Turbines Market Forecasts
2.4.3 Offshore Wind Power
2.4.4 Challenges For Offshore Wind
2.5 Turbine Blade Markets
2.5.1 LM Glasfiber Turbines
2.6 Mergers And Acquisitions
2.7 Wind Turbine Transport
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2.8 Air Pollution
2.8.1 Cumulative & Annual Emission Reductions
2.9 Wind Electricity Transmission Expansion
2.10 Utility Scale Wind Turbine Regional Market Segments
2.10.1 US Wind Transmission
2.10.2 Wind Electricity Hydrogen Storage in California
2.10.3 Wind Turbine US and China Regional Analysis
2.10.4 GE 4.1-113 Offshore Wind Turbine
2.10.5 U.S. Offshore Wind Resources
2.10.6 US
2.10.7 Wind Penetration In the US
2.10.8 US Use of Wind Turbines
2.10.9 lowa Leads In Terms Of Percentage Of Electricity From Wind Power, Getting
14% Of Its Power From The Wind
2.10.10 China
2.10.11 China Sinovel
2.10.12 Goldwind Science & Technology
2.10.13 India Suzlon
2.10.14 High Wind Penetration and Reliable Operation In Europe
2.10.15 European Use of Wind Turbines
2.10.16 Eurpoean Forecasts
2.10.17 Spain Gamesa Corporacion Tecnologica S.A.
2.10.18 Germany Enercon GmbH
2.10.19 France A Growing Photovoltaic Market.
2.10.20 Finland 2.10.21 General Electric
2.10.22 Emerging Markets Drive Growth
2.10.23 Gamesa Targets China, India, and the US
2.10.1 India Suzlon
2.10.2 Emerging Wind Turbine Markets Drive Growth: South America
2.10.3 Acciona Operational AW Wind Turbines Worldwide

3. UTILITY GRADE WIND TURBINE PRODUCT DESCRIPTION

3.1 Vestas Wind Systems A/S Large Wind Turbine Products
3.1.1 Vestas V52-850 kW
3.1.2 Vestas Pitch Regulated System
3.1.3 Vestas in China
3.1.4 Vestas Thanet Offshore Wind Farm Ramsgate Port
3.1.5 Vestas Dunkirk Port
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3.1.6 Vestas Hydraulic Pitch

3.2 GE Wind Energy Primary Activities
3.2.11.5- 77 Wind turbine
3.2.2 2.5 - 100 Wind turbine
3.2.3 GE2.5 MW Wind Turbine
3.2.4 GE 2.75 - 100 Wind turbine
3.2.5 GE 2.75 - 103 Wind turbine
3.2.6 GE Offers Slow-Wind Turbines
3.2.7 GE Energy

3.3 Siemens Wind Power A/S

3.3.1 Siemens Wind Turbine SWT-2.3-82 3.3.2 Siemens Wind Turbine SWT-3.6-120

3.3.3 Siemens SWT-3.6-107 Rotors
3.3.4 Siemens SWT-3.6-107 Blades
3.3.5 Siemens SWT-3.6-107 Gearbox and Brake
3.3.6 Siemens SWT-3.6-107 Generator
3.3.7 Siemens SWT-3.6-107 Tower
3.3.8 Siemens SWT-3.6-107 Controller
3.3.9 Siemens SWT-3.6-107 Operation
3.3.10 Siemens SWT-3.6-107 Safety System
3.3.11 Siemens Wind Turbine Design
3.3.12 Siemens Remote Control
3.3.13 Siemens Grid Compliance
3.4 Enercon GmbH
3.5 Gamesa Corporacion Tecnologica S.A.
3.5.1 Gamesa G5X 850 kW Wind Turbine
3.5.2 Gamesa Made AE-61-1320 KW Wind Turbine
3.5.3 Gamesa Made AE-61-1320 KW Wind Turbine Mechanical Design
3.5.4 Gamesa Made AE-61-1320 KW Wind Turbine Electrical Design
3.5.5 Gamesa Made AE-61-1320 KW Wind Turbine Guidance System
3.5.6 Gamesa Made AE-61-1320 KW Wind Turbine Foundation
3.5.7 Gamesa Made AE-61-1320 KW Wind Turbine Brake
3.5.8 Gamesa Made AE-61-1320 KW Wind Turbine Tower and Nacelle
3.5.9 Gamesa Made AE-61-1320 KW Wind Turbine Control system
3.5.10 Gamesa Wind Farms
3.6 Suzlon
3.6.1 Suzlon S52-600 kW
3.6.2 Suzlon S52-600 kW
3.6.3 Suzlon/REpower Systems AG
3.6.4 REpower Product Range
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3.7 Nordex AG
3.7.1 Nordex N117 Wind Turbine
3.7.2 Nordex N150 (6 Megawatt) Offshore
3.7.3 Nordex N117 (2,4 Megawatt)
3.7.4 N100 (2.5 Megawatt)
3.7.5 Nordex N90 (2.5 Megawatt)
3.7.6 Nordex N82 (1.5 Megawatt)
3.7.7 Nordex N77 (1.5 Megawatt)
3.7.8 Nordex N150 (6 Megawatt) Offshore
3.7.9 Nordex N117 (2.4 Megawatt)
3.7.10 Nordex Third Generation Wind Turbines
3.7.11 Nordex N100 (2.5 Megawatt)
3.7.12 Nordex N100 (2.5 Megawatt)
3.7.13 Nordex Rotor
3.7.14 Nordex Drive train
3.7.15 Nordex Gearbox
3.7.16 Nordex Generator
3.7.17 Nordex Cooling And Filtration
3.7.18 Nordex Braking System
3.7.19 Nordex Nacelle
3.7.20 Nordex Yaw System
3.7.21 Nordex Tower
3.7.22 Nordex Control And Grid Connection
3.7.23 Nordex Lightning Protection
3.7.24 Nordex N90 (2.5 Megawatt)
3.7.25 Nordex N80 (2.5 Megawatt)
3.7.26 Nordex S82 (1.5 Megawatt)
3.7.27 Nordex S77 (1.5 Megawatt)
3.7.28 Nordex S70 (1.5 Megawatt)
3.8 Sinovel Wind Co., Ltd
3.8.1 Sinovel Wind Co SL6000
3.8.2 Sinovel Wind Co SL5000
3.8.3 Sinovel Wind Co SL1500
3.8.4 Sinovel SL3000 Series Wind Turbine
3.8.5 Sinovel SL1500 Series Wind Turbine
3.9 Acciona Wind Turbines
3.9.1 Acciona Windpower, A Global Supplier, Acciona Wind Turbines
3.9.2 Acciona Wind Turbine Assembly Plants
3.9.3 Acciona Wind turbines
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3.9.4 Acciona Models
3.9.5 Acciona Working On Design
3.10 BP
3.10.1 BP Consortium Floating Wind Turbine Platform At Wave Hub Wave Energy Site
On The South Coast Of England
3.11 United Technologies/Clipper
3.11.1 United Technologies/Clipper Liberty 2.5 MW Wind Turbine
3.12 Nacel Energy Corporation
3.13 Rooftop Wind Power
3.14 Urban Green Energy
3.15 CSIC Holdings/HZ Windpower Co., Ltd.
3.16 Wind Energy Solutions
3.17 Fuhrl nder Aktiengesellschaft
3.18 Winwind Ltd
3.19 Eoltec SAS
3.19.1 Wind Turbine Cost Reduction
3.19.2 Wind Turbine Prices
3.20 Goldwind Science & Technology
3.21 Kinglike Energy Technology
3.21.1 Dezhou Xinqu Renewable Energy Technology Co., Itd
3.22 LM Wind Power
3.22.1 LM Wind Power Group
3.23 Alaska Wind Turbine
3.24 Northern Power Systems
3.25 Qingdao Jintaida Industry&Trade Co., Ltd
3.26 LGC SkyRota
3.27 Nanjing Supermann Industrial &Trading Co., Ltd.
3.28 Wind Pacific (Aust) Pty Ltd
3.28.1 Wind Pacific Main Features of the MY1.5 series MW Wind Turbine

4. UTILITY SCALE WIND TURBINE TECHNOLOGY

4.1 Wind Turbines Take Over the Landscape
4.2 Design Of Wind Turbines
4.3 Wind Farms and Radar
4.4 Vestas Technologies Testing Capabilities
4.4.1 Vestas Blade Technology
4.4.2 Vestas Smart Controls
4.4.3 Vestas Research and Innovation
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4.4.4 Vestas Stealth Research
4.4.5 Vestas Floating Foundations
4.5 Sinovel National Energy Offshore Wind Power
4.6 Enercon Wind Technology
4.7 Turbines Hybrid Gas-Wind Turbine System
4.8 How A Wind Turbine Works
4.8.1 Density Of Air
4.8.2 Rotor Area
4.8.3 Wind Speed
4.8.4 Centrifugal Pitch Control
4.8.5 Turbine Blade Materials
4.8.6 Wind Turbine Metal Components
4.8.7 Forged Parts
4.8.8 Cast Parts
4.8.9 Machined Parts
4.9 Barriers to Wind Turbine Market Entry
4.9.1 Wind Turbine Regulatory Concerns
4.9.2 Suzlon S52-600 kW Technology
4.10 US National Renewable Electricity Standard (RES)
4.10.1 A Renewable Electricity Standard (RES)

5. UTILITY GRADE WIND TURBINE COMPANY PROFILES

5.1 Mergers And Acquisitions
5.1.1 Suzlon’s Acquisition of REPower
5.1.2 Acciona Energy Sells 15% Share to Mitsubishi
5.1.3 United Technologies Completes Clipper Windpower Acquisition
5.1.4 Price Declines Drive Industry Consolidation
5.2 Acciona Energ a, s.a.
5.2.1 Acciona Wind Towers
5.2.2 Acciona Business Strategy
5.2.3 Acciona A World Leader In Renewables
5.2.4 Acciona (Navarre, Spain)
5.2.5 Ten Entities Finance Acciona's Eurus Windpark In Mexico With Usd375m
5.2.6 Acciona Energy Wind Parks in Mexico
5.2.7 Acciona Energy Wind power
5.2.8 Acciona Energy Implementation
5.2.9 Acciona Promoted Public-Private Alliances Between The UN And Business At
The Davos Summit
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5.2.10 Acciona Wind Park In Castilla-La Mancha (Spain)
5.2.11 Acciona 9M 2011 Results (January - September)
5.2.12 Acciona And Dhamma Energy Sign An Agreement To Develop 250 Mw Of
Photovoltaic Power In France
5.2.13 Acciona Project Development
5.2.14 Acciona Wind Energy
5.2.15 Acciona Production
5.2.16 Acciona Photovoltaic
5.2.17 Acciona Other Facilities
5.2.18 Acciona Solar Thermal Power
5.2.19 AccionaFour Plants in Spain
5.2.20 Acciona Installations for Customers
5.2.21 Acciona Hydropower
5.3 AMSC
5.4 Blue Carbon Technology
5.5 BP
5.5.1 BP’s Operating US Wind Farms
5.5.2 Clipper Windpower And BP Alternative Energy Form Joint Venture To Develop
Up To 5,050 Mw
5.5.3 British Energy BP Invests $800 Million In An Onshore Wind Farm In Kansas
5.6 CSIC holdings/HZ Windpower Co., Ltd.
5.7 Enercon
5.7.1 Enercon Wind Turbine Return on Investment (ROI)
5.8 Eolia Renovables
5.8.1 N+1 Eolia
5.9 Eoltec
5.10 Fuhrl nder Aktiengesellschaft
5.11 Gamesa Corporacion Tecnologica S.A.
5.11.1 Gamesa Integrated Response Presence In All Phases Of A Wind Project
5.11.2 Gamesa in Figures
5.11.3 Gamesa Strategic Vectors
5.11.4 Gamesa Installs A Further 52 MW in Spain
5.11.5 Gamesa Installs 10 MW in Mexico
5.11.6 Gamesa Wind Farm Business Plan
5.12 GE
5.12.1 GE Energy
5.12.2 GE Energy
5.12.3 General Electric Company Energy Infrastructure Revenues
5.12.4 GE Total Revenue
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5.12.5 General Electric Geographic Revenues
5.12.6 GE and Goteborg Energi
5.12.7 GE's 4.1-113 Wind Turbine
5.12.8 General Electric Offers Wind Turbine Customers Clean Energy From Solar
Panels
5.12.9 GE U.S. Wind Crash
5.12.10 GE Technology to Boost the Output of NextEra Energy Resources’ U.S. Fleet
of Wind Turbines
5.12.11 GE Energy Financial Services
5.13 Goldwind
5.13.1 Goldwind Product Positioning
5.13.2 Goldwind Science & Technology Revenue
5.13.3 Goldwind 2011 3Q Revenue
5.13.4 Goldwind Acquires Two 10MW US Projects From Volkswind USA 5.13.5
Goldwind Signs Strategic Agreement with Export-Import Bank of China
5.14 Goteborg Kommunala/Goéteborg Energi
5.15 Kinglike Energy Technology
5.16 LGC Skyrota Wind Energy
5.16.1 LGC Skyrota Wind Energy Acquires UK Wind Energy Business
5.17 LM Wind Power
5.18 Nacel Energy
5.18.1 Nacel Energy 200 Mw Gascoyne Il Wind Power Project
5.19 Nanjing Supermann Industrial & Trading Co. Ltd.
5.20 NextEra
5.20.1 NextEra Energy Revenue
5.20.2 NextEra Energy Resources
5.21 Nordex AG
5.21.1 Nordex Awarded Contract For 30 MW Wind Farm in Spain
5.21.2 Nordex Revenue
5.22 Northern Power Systems
5.23 Qingdao
5.23.1 Qingdao Jintaida Industrial & Trade Co., Ltd.
5.24 Rooftop Wind Power
5.25 Siemens
5.25.1 Siemens Wind Power A/S —
5.25.2 Siemens Health Care Sector
5.25.3 Siemens Revenue
5.25.4 Siemens Geographic Analysis
5.25.5 Siemens Energy Revenue
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5.26 Sinovel
5.26.1 Sinovel Contracts With Brazilian Renewable Power Generating Company
Desenvix
5.26.2 Sinovel Revenue
5.26.3 Chinese Wind-Turbine Prices Have Declined
5.26.4 Sinovel Confronting Legal Claims Of More Than $1.2 Billion USD In End Of
Relationship With American Superconductor Corporation (AMSC)
5.26.5 Sinovel The Largest Producer Of Wind Turbines In China
5.26.6 Sinovel Wind Group Co., Ltd
5.26.7 Sinovel Provides Clean Energy And Power The World
5.27 Standard Steel Inc/Alaska Wind Turbine
5.27.1 Standard Steel/Alaskan Wind Industries
5.28 Suzlon Energy Limited
5.28.1 Suzlon Energy Limited Revenue
5.28.2 Suzlon Energy Limited
5.28.3 Suzlon Acquires REpower
5.28.4 Suzlon Starts In Textile Industry
5.28.5 Suzlon Wins 19.2 MW Repeat Order From The Baidyanath Group
5.28.6 Suzlon in India
5.28.7 Suzlon Supplies the Malpani Group
5.28.8 Suzlon/Repower/REpower Systems AG — REpower USA Corp.
5.28.9 Suzlon/REpower 5M Largest Wind Turbine Size Of Two Soccer Fields
5.28.10 Suzlon/REpower Renewable Projects
5.28.11 Suzlon/REpower International
5.29 Shanghai Donghai Bridge 102MW Offshore Wind Farm Pilot Project
5.30 The Switch
5.31 Tuuliwatti Oy
5.32 United Technologies
5.32.1 United Technologies/Clipper Windpower
5.32.2 UTC/Clipper Wind Projects
5.32.3 Clipper Receives Warranty, Technology and Sales Support from UTC
5.32.4 Clipper Windpower
5.32.5 Clipper Windpower Liberty Wind Turbine
5.33 Urban Green Energy
5.34 Vestas
5.34.1 Vestas Revenue
5.34.2 Vestas World Leader In Wind Technology
5.34.3 Vestas Wind
5.34.4 Vestas Strengthens Its Position In Finland 5.34.5 Vestas Offshore Project in
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Belgium
5.34.6 Vestas Project in Kenya
5.34.7 Vestas Signs 51 MW Order in Poland 5.34.8 Vestas Orders From Key Account
EDF Energies Nouvelles
5.34.9 Vestas Order For 18 Units Of The V90-3.0 Mw Wind Turbine For The UK.
5.34.10 Vestas Enters Pakistan with 50 MW Order From the Zorlu Energy Group
5.34.11 Vestas China V100 Order Is For A Total Of 48.6 MW
5.34.12 Vestas Order 570 MW in California, USA 5.34.13 Vestas Shipments
5.35 Wind Energy Solutions by Winwind
5.35.1 WinWinD
5.36 Yingli Green Energy
5.37 Selected Wind Industry Associations and Regulators
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