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WinterGreen Research announces that it has a new study on Worldwide
nanotechnology electric smart grid markets. Worldwide the smart electric grid is poised
to achieve significant growth as end to end transmission and distribution management is
implemented. Systems integration, management of consumer endpoints, the ability to
recharge cars from renewable energy stations, the ability to store solar power is
anticipated to drive smart grid market growth.

The smart grid depends on automated process provided by software. Middleware
provides the integration technology to support inter-connective grid systems in a flexible
manner.

Smart grid middleware software market share analysis relates to looking at how existing
utility market presence is shifting to smart grid systems. Middleware is useful for
managing the ability to turn appliances on and off remotely. It is useful for controlling the
distribution of renewable energy. IBM dominates the SOA Web services markets
because of its broad set of software and hardware product lines in combination with a
strong global services team.

The new management challenges of service-orientation relate to establishing
governance in the context of changing market conditions. SOA provides
flexibility—breaking ungainly monolithic applications into distributed components and
enabling IT to nimbly respond to the needs of the business. Organizations harness the
potential of service orientation to create a sustainable competitive advantage.

IBM is the leader in SOA smart grid electric utility markets with 54% share of a $169
million market. Tibco is the number two vendor with 32% market share. SOA software
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vendors are merging and making acquisitions at a rapid pace seeking to
achieve SOA product sets that are relevant to the shifting smart grid systems. IBM
approach to the smart grid is to partner with suppliers so that leveraging information
provides a more intelligent marketing effort by a team of suppliers.

Cisco EnergyWise permits companies to reduce energy costs and greenhouse gas.
Endpoints are most impacted by the smart grid. Power management is being automated
so that devices can be turned on and off to achieve storage of electricity from renewable
sources. Day-to-day use of electricity is being taken to a new level of IT control.

Power electronics are at the heart of the interface among energy storage, distributed
generation and the electric system. Power electronics devices hold substantial promise
for transforming the electric power system. High voltage power electronics allow precise
and rapid switching of electric power to support long distance transmission. Lower
voltage power electronics can be used in power distribution, and in the interface
between customers and the electric grid.

The smart electrical grid is moving to electronics and sensors from a purely mechanical
infrastructure. Computer networks and systems are needed to gather and analyze
information. With information comes the ability to intelligently control the grid. Solid state
electronics provides the base for gathering information from the electricity grid. Control
is needed because renewable energy brings several different types of electricity to be
transmitted and distributed.

Solid state electronics is set to improve the efficiency of the electricity grid. Solid state
electronics is used for compression connectors and cross arms. Solid state fault-current
limiters using high temperature superconductors offer a solution to controlling fault-
current levels on utility distribution and transmission networks. These fault-current
limiters, unlike reactors or high-impedance transformers, limit fault currents without
adding impedance to the circuit during normal operation. Development of
superconducting fault-current limiters is being pursued by electrical manufacturers
around the world.

Breakthrough technology in electric grids brings advancements that provide customers
with personal transportation choices never before available. Transmission capacity to
bring remote generation to load centers is limited. New transmission infrastructure is
being planned and built to address this issue. Increasingly, new generation is sited far
from population centers. Wind power generation is often located in remote or rural
locations. This requires the installation of new transmission. Wind resources have
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capacity factors below 50%. It is often the case that new transmission capacity for the
renewable resource is not economical.

This leads to the incentive for use of end point storage of power generated from
renewable sources. Local generation of electricity from wind and solar do not require
the development of new transmission lines. The local generators are not necessarily
owned by a utility, more likely by the building owner or residence owner. Thus, the
utilities do not plan for the effectiveness of local generation of electricity because they
do not profit from it.

Wind power projects may mean it is cost-effective to build transmission capacity for
slightly less than the full nameplate capacity of the project and store output during the
small number of hours per year when output exceeds the available transmission
capacity. Adding energy storage to enable the dispatch of the energy at a different time
is being developed.

According to Susan Eustis, lead author of the study, “Large emerging smart grid
markets are providing equipment used for electricity management of new renewable
energy gat endpoints. Systems are used to consolidate and distribute power generated
by renewable energy systems. Endpoints are being configured with batteries. End to
end management of electricity by the smart grid means that appliances, air conditioners,
and electric vehicles have an ability to manage stored energy. End point management
of electricity from off peak times for use during peak hours requires a more
sophisticated electrical grid.”

Markets for electric smart grid SOA and software integration infrastructure at $169
million in 2008 are anticipated to reach $1.7 billion by 2015. Markets for electric smart
grid meters at $492 million in 2008 are anticipated to reach $1.1 billion by 2015. Lithium-
ion batteries used in cell phones and PCs, and in cordless power tools are proving the
technology to power endpoint of electric grids. Early trials of electric smart grid meters
are being used, proving the feasibility of electric smart grids.
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1. SMART ELECTRIC GRID MARKET DESCRIPTION AND MARKET DYNAMICS

1.1 Day-To-Day Operation Of A Power Grid
1.1.1 Smart Grid Leverages Renewable Energy
1.1.2 U.S. Stimulus Plan For Smart Grid
1.1.3 US Department of Energy GridWorks Cables
1.1.4 GridWorks Multi-Year Plan
1.1.5 Renewable Energy Smart Grid Transition Issues
1.2 Overview of the Electric Grid
1.2.1 Smart Grid
1.2.2 National Institute of Standards and Technology (NIST)
1.2.3 Smart Electrical Grid
1.2.4 Electric Transmission
1.2.5 Electric Distribution
1.2.6 Residential Customer and Business Electric Systems
1.2.7 Electricity Based Information Technology
1.3 Electric Power Industry
1.3.1 Challenges Facing the Electric Power Industry
1.3.2 Maintaining A Reliable Electric Power System

Worldwide Nanotechnology Electric Smart Grid Market Shares Strategies, and Forecasts, 2009 to 2015


https://marketpublishers.com/report/technologies_electronics/electronic_devices/worldwide_nanotechnology_electric_smart_grid_market_shares_strategies_n_forecasts_2009_to_2015.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

1.4 Smart Grid Market Opportunity
1.4.1 World-Class Electric System Challenges
1.4.2 Transmission Grids Mesh Networks
1.4.3 Smart Grid Vision
1.4.4 ltalian System and Trial Smart Grids
1.4.5 Superconductivity
1.4.6 Power System Stabilizers
1.4.7 Solid State Fault Current Limiter
1.5 NEMA Board Approves Activities To Modernize Electrical Grid
1.5.1 Smart Grid

2. SMART ELECTRIC GRID MARKET SHARES AND MARKET FORECASTS

2.1 Smart Grid Market Driving Forces
2.1.1 Overall Worldwide Economic Environment
2.1.2 Key Elements of Electrical Grid
2.1.3 Renewable Energy
2.2 Smart Grid Middleware Software Market Shares
2.2.1 IBM Next Generation Electrical Grid
2.2.2 Tibco Solutions For Next-Generation Smart Grid Utility Challenges
2.2.3 Tibco Service Virtualization
2.3 Smart Grid Middleware Software Market Forecasts
2.4 Smart Grid Advanced Metering Market Shares
2.4.1 Itron
2.4.2 Itron North America AMR Systems
2.4.3 Itron North America AMI Systems
2.4.4 1tron Actaris AMR and AMI Systems
2.4.5 Itron Actaris Prepayment Metering
2.4.6 Landis+Gyr
2.4.7 GE
2.5 Smart Grid Advanced Metering System Forecasts
2.5.1 Itron Meter Unit Shipments
2.5.2 Smart Grid Meter Unit Shipment Forecasts
2.5.3 MR and AMI Systems
2.5.4 Electricity Meters, Products and Systems
2.5.5 Smart Grid Advanced Meters
2.5.6 Smart Grid Advanced Meters ROI Calculations
2.6 Semiconductor Industry Smart Metering
2.7 Worldwide Residential Solar Cell and Panel Shipments
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2.7.1 Worldwide Utility Electricity Solar Cell and Panel Shipments
2.7.2 Smart Grid Technology Solution
2.7.3 AMI & The Smart Grid - Utilities at a Crossroads:
2.8 Smart Grid Companies with Measurable Market Share
2.8.1 IBM SOA Systems Integration Software and Smart-Meter Technology
2.8.2 Cisco and Digi International Smart Grid Networking
2.8.3 Cisco® Virtual Office
2.8.4 Itron
2.8.5 Echelon Corp
2.8.6 Landis+Gyr
2.8.7 Silver Spring Networks
2.8.8 Trilliant Two-Way Communication Between The Utility And Its Customers
2.8.9 Elster
2.8.10 Elster Technology and Innovation
2.8.11 OpenWay
2.8.12 Greenbox and Tendril
2.8.13 GridPoint and Trilliant
2.9 Smart Grid Wireless Sensor Networking Forecasts
2.9.1 Association of Home Appliance Manufacturers (AHAM) Energy Efficiency
2.9.2 Smart Grid Peak Usage Analysis
2.9.3 Smart Grid Intelligent Networks
2.9.4 Smart Grid Communications
2.9.5 Smart Grid In-Home Devices
2.9.6 Smart Grid Monitoring And Control Devices
2.9.7 Electric Vehicle Smart Grid Integration
2.10 Electric Vehicle Economic Market Driving Forces
2.10.1 Nanotechnology Forms the Base for Lithium-lon Batteries
2.10.2 Lithium-lon Batteries
2.10.3 Electric Vehicle Market Shares
2.10.4 Electric Vehicles Market Forecasts
2.11 Worldwide Nanotechnology Thin Film Lithium-lon Battery Market Driving Forces
2.11.1 Electric Vehicles Market Driving Forces
2.11.2 Nanotechnology Forms the Base for Lithium-lon Batteries
2.11.3 Competitors
2.12 Lithium-lon Battery Market Shares
2.12.1 Electric Vehicles Lithium-lon Battery Market Forecasts
2.12.2 Smart Grid Reduces Carbon Emissions
2.12.3 Smart Grid Key Policy Issues
2.12.4 Smart Grid Federal Policy Considerations
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2.13 Smart Grid Substations
2.13.1 Next Generation Smart Grid Components and Systems
2.13.2 Electric Power Utilities As Adopters Of Technology
2.13.3 Smart Grid Scalability
2.13.4 Secure Smart Grid
2.13.5 Strategic Smart Grid
2.13.6 Open Standards Smart Grid Infrastructure
2.14 Electronic Switches
2.15 Stimulus Plan Promises Billions For Smart Grid.
2.16 Smart Grid Cables and Conductors
2.16.1 Underground Electrical Transmission Infrastructure
2.16.2 Smart Grid Conductors
2.17 Smart Grid Communications
2.17.1 Smart Grid Transmission
2.17.2 Smart Grids And Intelligent Information Systems Inside Utilities
2.17.3 Smart Grid Systems Interoperability
2.17.4 Smart Grid System Reliability and Economics
2.18 Electrical Grid Regional Analysis
2.18.1 United States Transmission
2.18.2 US Electricity Market Profile
2.18.3 North American Electric Reliability Council
2.18.4 Electric Generation
2.19 Smart Grid Regional Analysis
2.19.1 United States
2.19.2 European Union
2.19.3 China
2.19.4 Canada
2.19.5 Itron Revenues By Region
2.19.6 Digi International Sales By Geographic Region:
2.19.7 Elster Group Regional Revenue

3. ELECTRIC SMART GRID PRODUCT DESCRIPTION

3.1 Smart Grid Electronics and Sensors Replace Mechanical Infrastructure
3.1.1 Smart Grid Networking
3.2 IBM Next Generation Electrical Grid
3.2.1 IBM Grid Management System
3.2.2 IBM and Itron Strategic Relationships
3.2.3 IBM, EDF to Research Smart Grid Technology
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3.2.4 IBM Smart Grid Client American Electric Power
3.2.5 IBM Nationwide Smart Grid Implementation
3.2.6 IBM Smart Grid Asset Management and Security
3.2.7 OE Linkages
3.2.8 IBM Energy Positioning
3.2.9 IBM Outage Management Systems
3.2.10 IBM Smart Grid Billing Support
3.2.11 IBM Renewable Energy Systems
3.3 Tibco
3.3.1 Tibco Solutions For Next-Generation Smart Grid Utility Challenges
3.3.2 Tibco Services Oriented Architecture SOA
3.3.3 Tibco Service Virtualization
3.3.4 Tibco ActiveMatrix
3.3.5 Tibco SOA Solutions
3.3.6 Tibco Monitor, Filter, Analyze, Correlate, And Respond In Real Time
3.3.7 Tibco SOA For Shipping And Distribution
3.3.8 Tibco SOA Mainframe Service Suite
3.3.9 Tibco Adapter For z/OS
3.3.10 Tibco Object Service Broker
3.3.11 Tibco ActiveMatrix Business Works Advantage
3.3.12 Tibco SOA Cost Effective Strategy
3.3.13 Tibco Utility Middleware
3.3.14 TIBCO Solutions for the Utility Industry
3.4 Cisco
3.4.1 Cisco EnergyWise Key Component of Networked Framework
3.5 Cisco for Computers, Buildings
3.5.1 Cisco® Virtual Office
3.6 Silver Spring Networks
3.6.1 Silver Spring Networks Smart Grid Interoperability
3.6.2 ABB and Silver Spring Networks
3.6.3 Silver Spring Networks Energy Platform
3.6.4 Silver Spring Networks and OG&E Electric Services Partner to Deploy Smart
Grid Technology
3.6.5 Silver Spring Networks Smart Grid IP Network
3.7 Smart Energy IP Network Framework
3.7.1 Smart Energy Network Dynamic, Secure and Comprehensive Control
3.7.2 Smart Energy Network Performance Throughout The Smart Grid
3.8 Silver Spring Networks' UtilitylQ Advanced Metering for the Smart Grid
3.9 Silver Spring Networks' UtilitylQ Network Management for the Smart Grid
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3.10 Silver Spring Networks UtilitylQ ODS
3.10.1 Silver Springs Networks
3.10.2 Smart Grid Miami: FPL, GE, Cisco, Silver Spring Rolling Out 1M Smart Meters
3.11 Digi International
3.11.1 Digi International Embedded And Non-Embedded Modules
3.11.2 Digi International Non-Embedded Products
3.12 Electronic Switches
3.12.1 Power Electronics Devices
3.12.2 Power Switches
3.12.3 Linkages
3.13 Distribution SubStation Enterprise Electronic Switches
3.14 Silicon Power Corporation
3.15 Silicon Power Solidtron
3.15.1 Silicon Power Systems Division
3.15.2 Silicon Power Solid State Fault Limiter
3.15.3 Silicon Power DC, AC, and Voltage Conversion Systems
3.15.4 Silicon Power Super Gate Turn Off thyristor)
3.15.5 Silicon Power Solid State Fault Limiter
3.16 Royal Philips Electronics / Intermagnetics General Corporation
3.17 American Superconductor
3.17.1 American Superconductor Superconducting Cable
3.18 Netherlands' Royal Philips Electronics / SuperPower
3.19 Advanced Metering
3.20 Itron OpenWay Advanced Metering
3.20.1 OpenWay Advanced Metering System Benefits
3.20.2 Itron® OpenWay
3.20.3 Itron OpenWay Centron Solid-State Meter
3.20.4 Itron and IBM Strategic Relationships
3.20.5 Itron and Digi International Partner to Develop Smart Grid Applications
3.20.6 Digi’s Drop-in Networking Architecture
3.21 GE Energy Advanced Metering
3.22 Eaton Corporation
3.22.1 Eaton Corporation Hitachi Order for Commercial Vehicle Hybrid System
3.22.2 Sensor Switch Occupancy Sensor Products
3.22.3 Sensor Switch Technology Engineering Driven Company
3.22.4 Sensor Switch Passive Infrared
3.23 Microphonics™
3.24 Demand/Energy Management
3.24.1 Comverge SuperStat Pro State-Of-The-Art Smart Thermostat
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3.25 EnerNOC
3.25.1 EnerNOC Site Server
3.25.2 EnerNOC PowerTrak Enterprise Energy Management Software
3.25.3 Greenbox™ Technology
3.26 Home Area Networks and Devices
3.27 Tendril
3.27.1 Tendril Outlet
3.27.2 Energate Pioneer Z100 —
3.28 Rate$Aver
3.29 Home Energy Controller
3.29.1 Trilliant SecureMesh™ Micro Access Portal
3.29.2 Daintree Networks Sensor Network Analyzer
3.30 Smart Energy Test Harness
3.30.1 Smart Energy Automizer
3.30.2 GSF Smart Energy Device Simulator
3.31 GridPoint Energy Manager
3.32 SmartSynch SmartMeter
3.32.1 SmartSynch : Inside the Smartmeter
3.32.2 SmartSynch Meter
3.33 Trilliant
3.33.1 Trilliant SecureMesh™ Network
3.33.2 Trilliant MeshGate™ Gateway
3.33.3 Trilliant Commercial & Industrial
3.33.4 Trilliant Residential Meters
3.34 Smart Grid Controls
3.35 Echelon LonWorks
3.35.1 Echelon Corp Has Installed 30 Million Wired LonWorks Meters
3.36 Honeywell
3.36.1 Honeywell Smart Grid Solutions Flexible, Scalable Solutions
3.36.2 Energy Management Services
3.36.3 Honeywell Energy Management Services
3.36.4 Honeywell Comprehensive Services, Innovative Solutions
3.36.5 Honeywell Micro SwitchTM Safety Switches
3.37 SolarWinds
3.38 Verdiem Energy Management
3.39 Schneider Electric
3.40 Johnson Controls
3.40.1 Johnson Controls Actuators Dampers And Valves
3.40.2 Johnson Controls Actuators
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3.40.3 Johnson Controls Damper Products
3.40.4 Johnson Controls Sensor Products
3.40.5 Johnson Controls Valve Products
3.41 Verdiem
3.42 Google
3.43 DC Systems Smart Grid Software
3.44 SuperPower
3.44.1 Attributes of SuperPower 2G High Temperature Superconducting HTS Wire
3.44.2 SuperPower 2G High Temperature Superconducting HTS Wire Manufacturing
Capability
3.44.3 SuperPower 2G High Temperature Superconducting Wire Applications &
Capabilities
3.45 PNNL Electronics and Systems Integration
3.46 3M
3.47 Southwire
3.47.1 Southwire HTS Triax System Operations
3.47.2 Southwire HTS Triax Super-Clean Compounds
3.47.3 Southwire HTS Triax Rigorous Testing And Full Reporting
3.47.4 Hydrogen Storage of Electricity in Campus and Utility Environments
3.47.5 Thin Film Battery Storage of Electricity in Residential and Transportation
Environments
3.48 Silicon Power
3.49 Elster
3.49.1 Elster Metering Systems (AMR)
3.50 Landis+Gyr
3.51 Sensus
3.51.1 Sensus and Telemetric

4. ELECTRIC SMART GRID TECHNOLOGY

4.1 Balancing Of Volatile Electricity Transmission
4.1.1 Carnegie Mellon Software Engineering Institute (SEI)
4.1.2 Global Intelligent Utility Network Coalition
4.1.3 World Energy Council (WEC)
4.1.4 Electric Power Research Institute (EPRI)
4.1.5 ZigBee Alliance Objectives
4.1.6 Smart Energy Markets and Solutions
4.1.7 Smart Energy Golden Unit Certification Products
4.2 Superconductivity
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4.3 Grid Reliability
4.3.1 Calculation Of The Cost Of A Power Outage
4.4 Purely Electronic Electrical Grid Systems
4.4.1 SiC Superior Material For Electronic Switches
4.5 Traditional Electricity Energy Resources
4.6 Transmission Capacity for Wind Power Generation
4.6.1 AEP Deploying A 5.0 Megawatt (MW) Sodium Sulfur (NaS) Battery
4.6.2 Energy Storage As A Transmission Application
4.7 Concentrating Solar Power Basics
4.8 How Solar Cells Work
4.8.1 90% Of Solar Cells Made From Silicon
4.8.2 Crystalline Silicon
4.8.3 Solar Cells Convert Sunlight to Electricity
4.8.4 Intensity Of The Photon Flow
4.9 Solar Technologies
4.9.1 SunPower Technology
4.9.2 Types of PV Technologies
4.9.3 Crystalline Silicon
4.9.4 Thin-Film PV Technology
4.9.5 Thin film PV Modules Technology
4.9.6 Amorphous and Thin Film Silicon
4.9.7 Highly Efficient Thin-Film Solar Cells
4.9.8 Developing Technologies: Electrochemical PV cells
4.10 Filsom Technology
4.10.1 Dyesol DSC - Dye Solar Cell Technology
4.10.2 First Solar CdTe Technology
4.10.3 Copper Indium Diselenide
4.11 Amorphous Silicon
4.12 Regional Considerations
4.13 Solar Panel Standards
4.14 Batteries For Solar Energy Storage
4.14.1 Thin film batteries (TFB)
4.14.2 Flooded Lead Acid Batteries
4.14.3 Absorbed Glass Mat Sealed Lead Acid (AGM)
4.14.4 MK Gel Cell Batteries
4.14.5 MK Power-Tech Batteries
4.15 Solar Research and Development
4.15.1 Barrier Coatings And Stability Of Thin Film Solar Cells
4.15.2 High-Efficiency Amorphous Silicon And Nanocrystalline Silicon-Based Solar
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Cells And Modules
4.15.3 High Throughput, Low Toxic Processing Of Very Thin, High Efficiency CIGSS
Solar Cells
4.16 Solar Utility Projects
4.16.1 Jefferson County Jail in Golden, Colo
4.16.2 Utility Application Of The Stirling Solar Dish
4.16.3 Yes! Solar PV Systems
4.16.4 Large Photovoltaic System In Connecticut
4.16.5 Arizona Community Solar PV Systems
4.16.6 Arizona State Installed 2 MW Of Solar Photovoltaics
4.16.7 Canadian Solar Delivers Building-Integrated Photovoltaics To Beijing
4.16.8 Amtech Solar Diffusion Processing Systems
4.16.9 Solar-Powered Affordable Housing
4.16.10 OptiSolar Xantrex GT500MV Grid-Tie Inverters
4.16.11 Amtech Solar Diffusion Processing Systems
4.16.12 Solar-Powered Affordable Housing
4.16.13 OptiSolar Selects Xantrex GT500MV Grid-Tie Inverters
4.16.14 Young Brothers To Purchase Power From Hoku Solar System
4.16.15 Yingli To Supply 9.19 MW Of Modules To EN-NEO
4.16.16 Timminco Enters Supply Relationship With CSI
4.16.17 ersol Thin Film Signs Module Supply Contract With Ralos Vertriebs
4.16.18 eSolar, SCE To Produce 245 MW Of Solar Power
4.16.19 Canadian Solar Signs Supply Agreement With Neo Solar Power
4.16.20 Solar Power Inc SPI Closes $20 Million Hardware Sale
4.16.21 Yingli Green Energy Signs New Sales Contract With S.A.G.
4.16.22 Kyocera Solar Teams With Zacher Homes, American Solar Electric
4.16.23 OPEL To Market Solarfun Panels In North America And Brazil
4.16.24 Solar Thin Films, China Singyes To Partner On 100 MW Of Photovoltaics
4.16.25 Napa Valley Winery Features Floating Photovoltaic Panels
4.16.26 SunEdison Puts 1.18 MW Of Solar Online At California Prison
4.16.27 Yingli Green Energy Contracts With Sailing New Energy Resources
4.16.28 Asola To Supply Sunworx With Solar PV Modules
4.16.29 XsunX Expands Relationship With Newport For Thin-Film Solar Manufacturing
4.16.30 ersol Signs Solar Cell Supply Contract With aleo solar
4.16.31 Spire To Provide Turnkey Solar Module Manufacturing Line To BTCP
4.16.32 Evergreen Solar Signs Two Large Sales Contracts
4.16.33 Nanosolar Highlights 1 GW CIGS PV Production Tool
4.16.34 Schuco Introduces S SPU-4 Series Of Polycrystalline Solar PV Modules
4.16.35 Genasun Offering GV-3 Solar Charge Controller
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4.16.36 Solar Monkey Installs 3 MW Of Solar PV
4.16.37 Pacific Power, Mitsubishi Complete 1 MW Photovoltaic Installation
4.16.38 Ecostream and City Solar Grid Installations in Spain
4.16.39 SunPower Completes 1.4 MW Solar Electric System In South Korea
4.16.40 Solel Closes Deal With Ibereolica For 190,000 Solar Receivers
4.17 Impact Of Nanotechnology
4.17.1 Thin Film Batteries
4.17.2 High Rate Capability
4.17.3 Comparison Of Rechargeable Battery Performance
4.17.4 Polymer Film Substrate
4.17.5 Micro Battery Solid Electrolyte
4.18 Thin Film Lithium lon Battery Technology
4.18.1 Rechargeable Lithium Batteries Characteristics
4.19 Challenges in Battery Design
4.19.1 Advanced Lithium-ion Batteries Requirements
4.20 Vendor Lithium-lon Battery Positioning
4.20.1 High-Quality, Volume Manufacturing Facilities
4.21 Applications Of Lithium-lon Batteries
4.22 Mobile Phone Industry
4.22.1 Nanowires
4.22.2 Thin Film Battery Enabling Chemistries
4.22.3 The Cathodes
4.22.4 Solid State Devices Provide More Energy Density
4.23 Advantages of Lithium-lon Batteries
4.23.1 Lithium-lon Battery Shortcomings
4.23.2 Charging
4.23.3 Applications
4.23.4 Costs
4.24 Lithium Cell Chemistry Variants
4.24.1 Lithium-ion
4.24.2 Lithium-ion Polymer
4.24.3 Other Lithium Cathode Chemistry Variants
4.24.4 Lithium Cobalt LiCoO2
4.24.5 Lithium Manganese LiMn204
4.24.6 Lithium Nickel LiNiO2
4.24.7 Lithium (NCM) Nickel Cobal Manganese - Li(NiCoMn)O2
4.24.8 Lithium Iron Phosphate LiFePO4
4.25 Operating Performance Of The Cell Can Be Tuned
4.26 Lithium Metal Polymer
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4.26.1 Lithium Sulphur Li2S8
4.26.2 Alternative Anode Chemistry
4.27 ExxonMobil affiliate, Tonen Chemical Polyethylene-Based, Porous Film
4.28 Cymbet Alternate Manufacturing
4.29 Thin-Film Batteries Packaging
4.30 ITN Energy Systems Fibrous Substrates, PowerFiber
4.30.1 ITN Sensors
4.31 Cell Construction
4.32 Battery Technology for Smart Grid Devices
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