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Preface 

With the depletion of fossil fuels, the conventional power industry that the electrical 

renaissance gave rise to is facing tougher tests each day.  We recognize that new energy is not 

only a technological development, but is also having a profound impact globally on current 

conventional economic development models, and even on governments.  The IT revolution is in 

the process of changing the modes of innovation, transforming new materials, new 

manufacturing systems, new application plans, and a series of other elements of the conventional 

economy; it is destroying previous geographic, temporal, and spatial limitations, and bringing 

unprecedented development opportunities for new agents of productivity and small-to-medium 

enterprises.  Recently, socialist and economist Jeremy Rifkin put new energy and distributed 

electricity forward as cores of the future third industrial revolution.  This included five major 

pillars: e-mobility, energy sharing grids, storage of intermittent energy, a shift towards renewable 

energy, and building-integrated micro-generation.  If this vision is realized, humanity's 

governments, economies, and ways of life will be profoundly altered.  Regardless of whether 

this idea can or cannot be realized, energy storage technologies will be a major core supporting 

technology of society's progress and economic development. 

Over the last thirty years, China went through miraculous economic development, and paid 

a heavy environmental price.  80% of China's air is polluted and, as is 50% of its water, arising 

from a coal-based energy infrastructure.  China's economic conditions in the last two years have 

already shown this type of energy model as difficult to sustain.  Although 2013 concentrated on 

solar industry issues, we believe that the determination of China's government to implement 

energy structure modifications will not change.  This is because, in the next five years, changing 

China's energy structure is not only a solution to a core problem of the country's economic 

development, it is also a major challenge faced by global economic development.  Energy 

storage is a supporting industry of the revamped energy structure.  Not only do technological 

barriers need to be broken, but systemic reforms must also be brought about; only then can 

energy storage be a solid foundation for this energy structure reformation. 

China Energy Storage Alliance began following the industrial system in 2010.  In the 2011 

White Paper we focused on an in-depth study of 12 types of electricity storage technology, 

incorporating major global businesses, technology-specific tradeoffs, and technology and cost 

pathways; in 2012 few necessary additions were made.  In the 2012 White Paper, we focused on 

five major types of applications that the emergence of energy storage technology brought to the 

conventional electricity system, and 17 different application subtypes; and predicted the 
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emergence of market opportunities in four major new energy related fields. 

Beginning last year, CNESA launched a systematic policy study from the perspective of the 

electricity system and the energy storage industry's development.  In 2013, the White Paper and 

other commissioned projects will share research results with the energy storage industry.  The 

study focused on the market policies in the US, Japan, and Europe to begin a comparative study 

and systemic course.  The complete energy market mechanism of the US, and Japan's vertically 

developed energy market, are inseparably linked with China's current energy policies; and 

observing the new energy policies of the US and Japan and learning from their experiences will 

be of undoubted importance.  This research, through contrasting the advancing new 

energy-related industrial policies of these countries, will provide reference for China's future 

electricity system adjustments.  We look at the current industrial layout from an energy storage 

technology perspective and share our research results promoting unceasing technological and 

systemic transformation.  As such, we hope to make a modest contribution in promoting China's 

future energy storage industry policy and market environment design. 

 

China Energy Storage Alliance Chairman 

Johnson Yu 
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Ch. 1.  US, China, and Japan: Energy Strategies and Energy 

Storage Opportunities 

Sec. 1 China’s Energy strategy and Energy Storage 

Opportunities 

In October 2012, China's State Council (similar to the Cabinet of the US 
government) published its " White Paper: China's Energy Policy (2012)", which 
indicated that in the next 5-10 years China's energy development strategy would 
involve 'prioritizing conservation, being rooted domestically, diversified development, 
environmental protection, scientific and technological innovation, deepening reforms, 
international cooperation, and improving people's livelihoods.'  The practical 
implementation of the electricity industry's concrete duties focuses on expanding the 
scope of grid coverage, advancing the improvement of rural grids, developing 
distributed renewable energy, solving the unelectrified population problem, power 
construction in frontier regions, residential electricity use in towns, building rural 
green energy demonstration projects, and others.   

Certain opportunities for energy storage will be brought by: diversified energy 
mix stipulations, increasing pressure for energy conservation and emissions reduction, 
increasing demand for smart energy use, the continuous expansion of areas with 
electricity service, and electric system reforms.  Under the current policies, China in 
the 12th Five Year Plan (FYP) period will build energy storage demonstration projects 
focusing mainly on smart grid, grid integration of renewable energy, distributed 
generation and micro grids, rural grid improvement, electric vehicles, and other areas. 

Sec. 2 US Energy Strategy and Energy Storage opportunities 

Obama's government is strongly pushing new energy policy.  Key elements 
include: controlling carbon emissions; expanding domestic oil exploration and 
decreasing dependency on foreign oil; vigorously developing solar, wind, geothermal, 
nuclear, hydro, biofuel, and other types of clean energy; the construction of smart 
grids; increasing fuel efficiency, and comprehensively developing plug-in hybrid, 
regular hybrid, and electric vehicles; and issuing new energy efficiency standards for 
buildings, home appliances, and industry. 

This new energy policy covers rigorous development of renewable energy, smart 
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grid, electric vehicles, and other necessary and cutting edge energy technology for an 
all-new secure energy supply system, leading to new energy efficiency and power 
supply technology.  This includes wind, solar, geothermal, biofuel, and nuclear 
energy.  The new energy policy is geared towards triggering a modernization of the 
electric transmission and distribution system (especially for grid-connected wind and 
solar energy systems), energy storage technology (ex. efficient batteries), and carbon 
sequestration and capture technology, and an overall boom in energy technology 
innovation.  This creates entirely new development opportunities for energy storage. 

Sec. 3 Japan's energy strategy and energy storage opportunities 

Due to the country's lack of resources and high energy consumption, Japan 
started paying attention to developing new energy industries very early, and was one 
of the earliest countries to advocate developing a diverse energy mix.  After the Great 
East Japan Earthquake (aka. the 2011 Tohoku earthquake), Japan modified its energy 
policy, changing its focus to distributed generation and the rigorous development of 
renewable energy.  The government quickly launched many policies promoting wind 
and solar power and distributed generation development, as well as putting forward 
preferential pricing for renewables on the grid.  It also began many types of programs 
and regulations to develop renewable power and energy conservation projects with the 
utmost urgency, helping Japan diversify its energy mix. 

Overall, Japan's energy strategy has definite farsightedness, sustainability, 
efficiency, and diversity.  Via changing the traditional structure of the electric system 
from large, centralized power supply to distributed generation, control of user 
electricity demand goals is brought about.  Japan's voracious development of smart 
grid, distributed energy, home energy storage, and electric vehicles all bring energy 
storage development opportunities. 

Sec. 4 Comparative analysis of national energy strategies 

US, China, and Japan energy strategies all strongly emphasize energy 
conservation and carbon emissions reduction, thus rapidly developing renewable 
energy, developing new energy vehicles, promoting smarter grids, etc., making this 
the chosen path of all.  

Regarding renewable energy, in China, the proportion of wind and solar 
installations is greatly increased in the 12th Five Year period (FYP).  In the next three 
years, the US will double its production capacity of wind, solar, geothermal, and other 
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renewables, aiming to reach a goal of 25% of energy coming from renewables by 
2025.  Japan will strive to popularize renewable energy, and at the heart of this effort 
is distributed renewable generation. 

Regarding new energy vehicles, China put forth extremely broad, far-reaching, 
and ambitious development goals.  The US government is giving strong financial 
support to new energy vehicles, with hybrid cars being chief among these.  Japan's 
choice of primary new energy vehicle technology is fuel cell cars, and is already 
rapidly deploying hydrogen fueling stations in all cities, along with discussing 
financial subsidy measures.  

Regarding smart grids, China places particular emphasis on the EHV (extra high 
voltage) transmission lines direction for building a robust smart grid, and will transmit 
energy from large-scale generation bases to load centers.  The US places emphasis on 
user-end smart grid measures.  Japan is in the process of building its smart grid, in 
which distributed generation will play an important role. 

Energy storage opportunities generally resemble each country's energy strategy: 

Regarding grid integration of renewables, in China, major application directions 
for energy storage are in improving wind forecasting and alleviating grid pressure via 
peak shifting and frequency regulation; distributed generation and micro grids are also 
one of several applications.  In the US, energy storage opportunities in renewable 
energy applications will become even more prominent.  In Japan, such opportunities 
exist mainly in distributed energy generation. 

Regarding electric vehicles (EV), China's integrated EV charge and discharge 
stations provide a few opportunities for energy storage.  The US and Japan are both 
urgently exploring V2G and V2B (vehicle to grid and vehicle to building) 
applications.  All Japanese electric vehicle companies are deeply committed to V2B 
research and demonstration projects, as well as to smart grid demonstration projects, 
and a wide range of other EV-related applications. 

Regarding smart grids, China only has a small number of generation-end, 
user-end, and distribution demonstration projects.  Lacking a clear development plan 
and means of support, comprehensive collaborative efforts are needed in pursuing the 
experimental validation of more demonstration projects.  The US has definite 
planning and support channels for all segments: generation, transmission, distribution, 
and user-end.  The government also gives clear financial and directional support.  In 
Japan, smart grid energy storage opportunities are mainly in the construction of smart 
cities. 
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Ch. 2 Development Space in Electricity Markets of 

Energy Storage in the Current US, China, and Japan  

Sec. 1 Development Space of Energy Storage in the Current 

China’s Electricity Market 

1. Overview of the Development History and Trends of China's 

Electricity Market 

In 1949, the new China was founded, and basically formed the Northeast Middle 
Power System, the Northeast Eastern Power System, and the Far North Power 
System.  Afterwords, China's electricity industry went through many changes and 
development, transferring management from military control to the Fuel Industry 
Department, then to the Electric Industry Department, then to the Water and Electric 
Department, then back to the Electric Industry Department, then to the National 
Electric Company, and many more transformations.  These can be basically grouped 
into three periods: 1948-1978; 1978-1997; and post-1997. 

At present, the electric marketization reforms are still in process; in July 2012 
each province and city began implementing staggered/ladder electricity pricing.  Pilot 
programs for large user organizations for direct transactions between users and 
generation companies are just being rolled out.  Additional subsidies in electricity 
prices for renewable energy are also being increased.   However, China's grid 
companies still have monopolistic dispatch authority.  Separation of transmission and 
distribution, bidding, and other substantial reforms are difficult to bring about; and the 
resistance to electric marketization reforms remains very large.  For future 
development directions, one can only look around after each step forward. 

2. Principal Elements of China's Electricity Market 

China's electricity market is mainly composed of grid companies, generation 
companies, dispatchers, supervising institutions, planning and construction entities, 
and others. 
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3. Transaction Modes and Pricing Mechanisms of China's 

electricity market 

(1) China's Electricity Market Transaction Modes 

In September 2005, China's electric supervisory committee issued its 
"Fundamental Plan for Electricity Market Operation", implemented in December 
2005.  This plan stipulated electricity market transaction modes, including power 
transactions, transmission rights transactions, and ancillary service transactions.  

(2) Pricing Mechanisms of China's Electricity Market 

In March of 2005, China's powerful NDRC (National Development and Reform 
Commission), issued its "Provisional Measures for Feed-in Electric Price 
Management", "Provisional Measures for Transmission and Distribution 
Management", and "Provisional Measures for Electricity Sales Prices".  These divide 
China's electricity pricing into feed-in prices (what grids pay generators), transmission 
prices, distribution prices, end user sales prices, and also define the long-term targets 
of electricity price reform. 

4. Development Space of Energy Storage in China's Electricity 

Market 

Energy storage in China still cannot gain a relatively large development space 
purely from competition within the electric market.  It can only leverage the existing 
pricing mechanisms for a few opportunities.   

Under the present electricity pricing policy, energy storage opportunities are 
difficult to find on the generation and feed-in end.  In the industrial and commercial 
user two part pricing system, a base price and a capacity price are set, and so far such 
pilot projects have produced very favorable results.  Energy storage development 
opportunities will certainly be provided by the implementation of "Provisional 
measures for central financial incentive fund management of urban comprehensive 
pilot demand-side electricity management efforts," which will encourage demand-side 
management, and advance resident self-management of user demand and peak 
shifting.  
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Sec. 2 Development space of energy storage in the US electricity 

market 

1. Overview of the Development History and Trends of the US 

Electricity Market 

In the early 20th century, the US power companies were mostly vertically 
integrated, going through three stages up to now: a monopolistic stage, a deregulation 
stage, and a regional electricity market stage.  At present, a national market has not 
yet been formed, but the gradual expansion of each market is a major trend.  On one 
hand, the US government already plays an important role in coordinating regional 
market grid planning and construction, regional market operations, and other 
important works, thus continuously pushing the expansion of wholesale markets and 
RTOs.  On the other hand, each regional electric market is also gradually 
strengthening inter-region coordination and cooperation.  For example, PJM 
Interconnection (the Pennsylvania, New Jersey, and Maryland interconnection system) 
and Midwest ISO established two RTO joint issue resolution Joint Operation 
Agreements (JOA's) for outage and emergency coordination, and data 
sharing.  (RTOs being Regional Transmission Organizations - PJM and MISO are 
both RTOs).    

2. Principal Elements of the US Electricity Market 

The US electricity market is made up of grid operators, Independent System 
Operators (ISOs) and Regional Transmission Operators (RTOs), generators, power 
exchanges (PX), study committees (SC), electric service providers (ESP), power 
futures exchanges, dispatchers, users, government strategic institutions, and other 
related organizations. 

3. Transaction Modes and Pricing Mechanisms of the US 

Electricity Market 

In the US electric market, electricity is provided to users mainly through 
traditional electricity markets and regional electricity markets.  Regional energy 
markets are mainly operated by RTO/ISOs. 
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 (1)  In regional markets, RTOs leverage markets to make operational strategic 
decisions and to carry out dispatch and allocation. Traditional electricity markets are 
mainly based on the cost of different generators, and depend on management for 
decision-making. 

 (2) Electricity transactions can be divided into out-of-market (over-the-counter) 
or bilateral transactions, and RTO transactions.  Traditional electricity markets and 
regional electricity markets both partake in bilateral transactions; only the mode of 
transaction is different. 

 (3) Both market pricing mechanisms incorporate service cost and market rates. 

In the US, electricity prices in each state have nothing in common, including 
peak and off-peak prices, seasonal prices, and lifeline rates.  Management differs in 
three main respects: price determination and verification, price adjustment, and price 
monitoring. 

4. Development Space of Energy Storage in the US Electricity 

Market 

In the US, there is development space for energy storage in many fields, 
including generation-side, T&D (transmission and distribution) investment deferral, 
ancillary services, user-side, and distributed power. 

In the generation-side space, energy storage depends on price fluctuations 
brought by fluctuations in demand, where the price changes create arbitrage 
opportunities.  In addition, there is a certain space and profit opportunity in using 
energy storage systems as virtual power plants under energy conservation and 
emissions reduction efforts, as well as in regards to carbon tax initiatives. 

In T&D deferral, as the US invests around $13 billion per year in the expansion 
of T&D infrastructure, and this market will continue to grow as demand continues to 
expand, and more and more energy storage companies and projects will find this field 
very profitable. 

In the ancillary services market, frequency regulation is the most profitable 
function for energy storage.  Stemming from the "pay-for-performance" policy, 
energy storage application and profit opportunities will keep growing. 

In the user-end and distributed energy storage field, energy storage applications 
mainly derive revenue via time-of-use pricing and capacity pricing policies.  Cost 
savings and earnings are more direct, and will be well-received by many companies 
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and users. 

Sec. 3 Development Space of Energy Storage in Japan's 

Electricity Market 

1. Overview of the Development History and Trends of Japan's 

Electricity Market 

Japanese electricity generation began in the 1880-1910 period, and has gone 
through four major reforms.  Japan's electric industry's reform from the user side 
began from large to small steps to open up to large users.  To preserve the vertical 
integration of the ten big electric companies, PPS (power producers and suppliers) 
were used to engage in generation and selling duties, opening the sales end.  This 
established a supervision mechanism, and fair, just, and public market control, making 
Japan's electricity industry promote effective competition reforms and great 
development.  At present, a wholly liberalized retail electricity market has already 
been completed.  

2. Principal Elements of the Japan’s Electricity Market 

Japan's electricity market has five main types of organizations and companies: 
Japanese policy authorities, market-facilitating entities, power regulation departments, 
electric companies, and transmission, distribution, and grid entities. 

3. Transaction Modes and Pricing Mechanisms of Japan's 

Electricity Market  

In April 2005, Japan Electric Power Exchange officially began operation, 
enabling qualified users to engage in buying and selling electricity.  Thereafter, 
wholesale green energy trading was established, providing a platform for meeting 
green power quota obligations, and promoting large-scale standardized operations for 
green power transactions. 

Japan's electricity prices are made up of a base pricing system and a specific 
pricing system.  The base price system includes: capacity pricing, standard pricing 
(aka standard base cost system), and two-part pricing controls.  Many Japanese users 
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use two-part pricing systems.  Specific pricing systems are mainly include: 
segmented pricing controls, special pricing controls, seasonal pricing controls, time of 
use pricing controls, and heat storage usage prices.  In addition, fuel cost adjustment 
system and grid access fees are also involved.      

4. Development Space of Energy Storage in Japan's Electricity 

Market 

Japan's electricity market has always maintained a monopoly model made up of 
ten vertically integrated companies each with generation, transmission, distribution, 
and retail.  Market competition mechanisms are being introduced for the generation 
side and end sales side, along with specialized trading platforms and regulatory 
institutions.  However, Japan's electric resource composition relies almost solely one 
source (nuclear power), has a shortage of energy resources, is monopolistic in 
generation, transmission, distribution, and retail sales, and has a huge number of 
users.  All of these factors will to a certain degree adversely affect Japan's electric 
system and cause harm, and will be especially magnified in power shortage situations 
caused by disasters. Energy storage can be exactly the correct response to these 
problems, providing a stable power supply and ensuring power reliability in an 
efficient and effective manner. 

Following the Great East Japan Earthquake (aka the 2011 Tohoku earthquake), 
Japan's electricity system sustained heavy damage, and the rebuilding brings certain 
opportunities for energy storage.  These are especially in the large scale development 
of solar and wind power and other renewable sources, as well as in batteries, fuel cells, 
and other storage technologies.  A set amount of financial support is also available for 
energy storage use and installation in households and enterprises.  The success of 
related pilot projects and enormous market demand both greatly advance energy 
storage development in the user-side electricity market.  

Ch. 3. Development Support and Promotion Policies of the 

US, China, Japan, and other countries 

This chapter summarizes the energy storage-related policies and current status of 
development of the US, China, Japan, and other countries, and their impact on the 
energy storage industry. 
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China's Energy Storage-Related Policies 

Table 1: China's Energy Storage Related Policies 

Policy Issuing body Date of issue 

12th Five Year Plan: Renewable Energy  
National Energy 
Administration 
(NEA) 

08/2012 

12th Five Year Plan: Tianjin Binhai New District 
Wind Development 

Tianjin Municipal 
Government 09/2012 

12th Five Year Plan: Shanghai Electricity 
Development 

Shanghai City 
Government 12/2011 

12th Five Year Plan: Northeast Region 
Revitalization 

China National 
Development and 
Reform 
Commission 
(NDRC) 

03/2012 

12th Five Year Plan (2011-2015): National 
Energy Technology NEA 12/2012 

12th Five Year Plan: Shanghai strategic emerging 
industry development 

Shanghai City 
Government 01/2012 

12th Five Year Development Plan: New materials 
industry 

National Ministry 
of Industry and 
Information 
Technology 
(MIIT) 

02/2012 

12th Five Year Plan Release: Guangdong 
Province strategic emerging industry 
development 

Guangdong 
Provincial 
Government 

03/2012 

12th Five Year Plan: National science and 
technology plan: advanced energy technology 
2013 compilation of project tender guidelines  

National Ministry 
of Science and 
Technology 
(MOST) 

03/2012 

12th Five Year Special Plan: Solar generation 
technology development   MOST 04/2012 

12th Five Year Special Plan: Wind generation 
technology development MOST 04/2012 

12th Five Year Special Plan: Smart grid major 
technology industrialization  MOST 05/2012 

Energy efficient and new energy vehicle industry 
development plan (2012-2020) 

China State 
Council 07/2012 

Notice on organized implementation of 2012 
annual building integrated solar PV 

Ministry of 
Finance (MOF), 12/2011 
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demonstration   Ministry of 
Housing and 
Urban 
Development 
(MOHURD) 

Guidelines on the development of distributed 
connected wind energy projects construction NEA 02/2012 

Solicitation of opinions manuscript: distributed 
generation management methods NEA 04/2012 

Notice of requirements pertaining to 
strengthening wind energy grid integration and 
consumption efforts 

NEA 06/2012 

12th Five Year Plan: Solar power development NEA 09/2012 
Renewable energy electricity quota management 
method (Third discussion manuscript) NEA 01/2013 

Provisional measures for central financial 
incentive fund management of urban 
comprehensive pilot demand-side electricity 
management efforts 

NDRC, MOF 07/2012 

China's Energy Policy (2012) - White Paper State Council 
News Office 10/2012 

12th Five Year Plan: National strategic emerging 
industry development plan State Council 07/2012 

Source: Collected and organized by CNESA 

The US Energy Storage Related Policies 

Table 2: US Energy Storage Related Policies 

Policy Issuing body Date of issue 
S.1091: STORAGE Act of 2009 (or Storage 
Technology of Renewable and Green Energy 
Act of 2009) 

US Congress 05/2009 

S.3617: STORAGE Act of 2010 (or Storage 
Technology of Renewable and Green Energy 
Act of 2010) 

US Congress 07/2010 

S.1845: STORAGE Act of 2011 (or Storage 
Technology of Renewable and Green Energy 
Act of 2011) 

US Congress 10/2011 

Multi-Year Program Plan 2011-2015 US Dept. of Energy 02/2011 
Multi-Year Program Plan 2011-2015 policy 
amendment US DOE 03-07/2011 

Assembly Bill 2514: California Energy California State 09/2010 
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Storage Bill (AB2514) Congress 
R.10-05-04: Self-Generation Incentive 
Program (SGIP-CA) 

California Public 
Utilities Commission 01/2011 

American Recovery and Reinvestment Act of 
2009 (ARRA) US DOE 12/2009 

Assembly Bill No. 1150 (AB1150)  
California State 
Legislature: 
Assembly 

09/2011 

FERC Order No. 719 
Federal Energy 
Regulatory 
Commission (FERC) 

10/2008 

FERC Order No. 745: Demand Response 
Compensation in Organized Wholesale 
Energy Markets 

FERC 03/2011 

FERC Order No. 755: Frequency Regulation 
Compensation in the Organized Power 
Markets 

FERC 10/2011 

State of Kansas Compressed Air Energy 
Storage Act 

Kansas State 
Legislature 11/2010 

Texas State Senate Bill 943: SB943 Texas State Senate 09/2011 
Source: Collected and arranged by CNESA 

Japan's Energy Storage Related Policies 

Table 3: Japan's Energy Storage Related Policies 

Policy Issuing body Date of issue 

Cool Earth -- Energy technology innovation 
plan 

Ministry of 
Economy, Trade, and 
Industry (METI) 

03/2008 

Home use fuel cell introduction financial 
support fund 

Fuel Cell 
Association (FCA) 2009 

Energy conservation methods revised draft METI 2012 
Green investment tax reduction system METI 06/2011 
Short-term energy supply stabilization 
countermeasures and medium- and long-term 
energy policy outline 

Japan Government 07/2011 

Special measures for the purchase of 
renewable electricity by electric companies METI 08/2011 

Energy and environment strategy fundamental 
guidelines (draft) METI 12/2011 

Agricultural, mountain, and fishing village 
renewable generation promotion bill 

Ministry of 
Agriculture, 02/2012 
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Forestry, and 
Fisheries 

Fundamental guidelines for electricity system 
reform METI 07/2012 

New energy and environment strategy METI 09/2012 
Source: Collected and arranged by CNESA 

Energy Storage Related Policies of Other Countries 

Table 4: Energy Storage Related Policies of Other Countries 

Policy Issuing body Date of issue 
Renewable energy bill (discussion summary) German Government 11/2012 
German nuclear power phase out bill German Parliament 06/2011 
6th Energy research plan Cabinet of Germany 08/2011 

German energy storage technology research 
and development project 

Federal Environment 
Ministry, and Federal 
Ministry of 
Education and 
Research (Germany) 

2012 

Advanced Energy Storage Technologies 
(AEST) program 

Australian 
government 11/2005 

Renewable Energy Demonstration Program 
(REDP) 

Australian 
government 02/2009 

Renewable Energy R&D Tax Incentive 
scheme 

Australian 
government 07/2011 

Energy White Paper Australian 
government 11/2012 

Energy Storage Technology Demonstration 
Competition UK government 10/2012 

Low Carbon Networks Fund (LNCF) 
Office of Gas and 
Electricity Markets 
(Ofgem) (UK) 

08/2009 

Light For All Program Federal government 
of Brazil 11/2003 

Action Plan (2007-2010) for Science, 
Technology, and Innovation 

Federal government 
of Brazil 2006 

Clean electricity measurement law, and 
Large-scale solar tax incentive policy 

Brazilian Electricity 
Regulation Agency 
(ANEEL) 

04/2012 

Non-Conventional Renewable Energy 
(NCRE) bill  

National Congress of 
Chile 03/2008 

Non-Conventional Renewable Energy National Congress of 03/2012 
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(NCRE) revised Chile 
National Energy Strategy 2012-2030 Chile government 02/2012 
Spain's National Renewable Energy Action 
Plan (NREAP) 2011-2020 Spanish government 06/2010 

Spain's New Energy Law Spanish government 12/2012 

Development Plan for Renewable Energy 

The Ministry of 
Ecology, Sustainable 
Development, 
Transport and 
Housing (France) 

11/2008 

Feed-in tariff policy (new) French government 03/2011 

Denmark new Energy Agreement  
Ministry of Climate, 
Energy and Building 
(Denmark) 

03/2011 

South Africa Renewable Energy Plan 
Department of 
Energy (South 
Africa) 

06/2010 

South Africa Renewable Energy Independent 
Power Producer Procurement Plan (IPP 
Procurement Plan) 

Department of 
Energy (South 
Africa) 

2010 

Source: Collected and arranged by CNESA 

Ch. 4 Global Energy Storage Applications and 

Demonstration Project Status 

Sec. 1 Global Implementation Status and Development Trends 

of Energy Storage Applications and Demonstration Projects 

Global Implementation Status of Energy Storage Projects 

According to CNESA's in-progress database of project statistics, from 2000 to 
late 2012, there were over 400 energy storage demonstration projects worldwide, with 
over 635MW (not counting pumped hydro, CAES, and thermal energy storage 
projects).  In 2012, 86.9MW were added, a 16% increase from 2011. 

The US and Japan continue to have the most projects, with 41% and 39% of the 
total, respectively. 

Among the mainstream chemical energy storage technologies, sodium sulfur has 
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the largest scale of installation, making up 53% of the total, with lithium ion 
accounting for 27% and lead acid 9%. 

Regarding applications, the most prevalent were: renewable energy grid 
integration, distributed generation, micro grids and off-grid systems; transmission and 
distribution; building, community, and home-use energy storage; Peak shifting and 
frequency regulation ancillary services; and rapid transit. 

Development Trends 

Looking at the global implementation of energy storage projects in 2012, the 
entire industry is moving forward, the market is gradually expanding, and is becoming 
a closely followed emerging industry in many countries. 

Technologically, each country developed energy storage technology appropriate 
to its local particularities, and will continue to develop in the direction of improving 
safety, lowering costs, improving life cycle, and increasing efficacy.  With respect to 
applications, megawatt-scale energy storage technology will be used mainly in 
renewable energy grid integration, and chemical battery energy storage in generation 
ancillary services, home use, micro grids, and in expanding rapid transit systems.  In 
addition, as lithium air batteries, cryogenic energy storage, and other emerging 
technologies develop, they will also see use.  

Sec. 2 Impact of National Policies and Electricity Market 

Particularities on Energy Storage Projects 

Impact of China's Policies and Electricity Market Particularities on Energy Storage 
Projects 

Of importance are China's accelerated development of renewable energy and 
distributed generation, including related policies and targets, recently issued energy 
storage policies within those measures, plus its encouragement of grid integration, and 
simultaneous emphasis of energy storage in supporting distributed and 
self-generation.  Demonstration projects are relied upon to test the effectiveness of 
energy storage technologies in decreasing shock to the grid caused by intermittent 
sources, and in frequency regulation, peak shifting, stabilizing output, and reserve 
power applications.  Related technology development plans are devoted grid scale 
energy storage batteries, related materials, and R&D for fundamental improvement in 
energy storage applications in distributed energy.  

Under China's current electricity price policy, energy storage opportunities can 
arise from the industrial and commercial user two-part pricing system, which can 
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promote residential self-demand management and shifting use off-peak.  Taken 
together, under the current energy policy and electricity market structure, most of the 
energy storage demonstration projects in the 12th Five Year Period are and will be in 
the fields of smart grid, renewable energy grid integration, distributed generation and 
micro grids, rural grid improvement, and electric vehicles. 

Impact of the US Policies and Electricity Market Particularities on Energy Storage 
Projects 

America's energy storage related policies are comprehensive and 
sustainable.  Policies developed up to now are the most holistic in the world, covering 
five aspects: energy storage industry development planning, public financial support 
of energy storage demonstration projects, incentivized electricity pricing for energy 
storage, energy storage system installation tax reductions, and energy storage system 
allocation quotas. 

At present, the US is working towards designing electricity market pricing 
mechanisms.  The ultimate and future market-shaped development direction is to 
allow the electricity market to capture the real value of energy storage resources, so 
energy storage can further strengthen the stability of operating systems.  The US also 
built many energy storage projects to show compatibility between energy storage and 
the market, and also to investigate the economics of energy storage. 

Impact of Japan's Policies and Electricity Market Particularities on Energy Storage 
Projects 

Japan's energy storage related policies are long-term oriented, comprehensive, 
very effective, and sustainable.  Policies directly and indirectly related with energy 
storage include: energy storage industrial development planning, energy storage 
electricity pricing support, renewable energy development planning, distributed 
energy system development policies, and a series of supporting measures for energy 
storage battery technology. 

Japan's energy structure is dominated by a single source (nuclear, i.e. lacks 
diversity), is lacking in energy resources, is monopolistic in generation, transmission 
and distribution, and sales, but has a large number of users.  To a certain degree, the 
Japanese electric system creates problems and shortcomings, such as increased 
unreliability, which are exacerbated in disaster-induced electricity shortages.   

Following the 2011 earthquake, Japan's electric system sustained heavy damage, 
and the rebuilding effort affords some opportunities for energy storage.  These can be 
found in the large scale development of solar, wind, and other renewable power 
sources, and in batteries, fuel cells, and other energy storage technologies. 
Simultaneously, financial support measures for residential and enterprise application 
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and installation of energy storage systems can seriously promote energy storage 
development in the user-end of the electricity market. 

Sec. 3 Summary of Major Energy Storage Projects in 2012 

This section gives a summary of representative energy storage demonstration 
projects begun or completed in 2012, categorized by country. 

Table 5: Major Energy Storage Projects Built in 2012 (by Country) 

Country Project Participants 

China 

Xinjiang Karakoram Mountains 
Micro grid 

Shangde Energy Engineering Co. 
Ltd. Xinjiang Branch 

Guodian Solar-Timber-Storage 
Off-grid plant 

GD Solar (Jiangsu) Co. Ltd. [GD 
short for Guodian] 

Tulufan Xinjiang Micro grid Project Guodian Longyuan Power Group 
Joint Stock Corp. Ltd. 

Shandong Long Island Renewable 
Energy Island Demonstration 
Project 

Datang Shandong Yantai Electric 
Development Co. 
Shandong Electric Power Group 
Corp. 

Guizhou Panmeng Village energy 
storage power station  

Guizhou Province Electric Power 
Co. 

Nanji Island Micro grid 
Demonstration Project Xiamen University 

China Southern Grid Baoqing Plant 
China Southern Power Grid Peak 
Shaving, Frequency Regulation, 
and Generation Co. 

Chifeng Meiyao Mountain wind 
farm energy storage station  

ChaoYang HuaDing Energy 
Storage Technology Co., Ltd. 

US 

Long Duration Grid Storage 
Solution - Maui Smart Grid Project A123 

Maui Electric Wailea Substation  A123 
Medway substation megawatt-scale 
distributed energy storage project 
(NSTAR) 

A123 

Smart Grid Demonstration Project 
(New York) Saft 

Alameda County RDSI CERTS 
Micro grid Demonstration Santa 
Rita Jail Smart Grid 

BYD 
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Compressed air energy storage 
plant, Texas Chamisa Energy 

Prudent Energy VRB-ESS - Gills 
Onions processing plant, CA Prudent Energy 

PJM Regulation Services project Ecoult 
Kaweawa Wind Project II (Hawaii) Xtreme Power 
SEPTA (Southeastern Pennsylvania 
Transportation Authority) 
regenerative breaking energy 
storage system 

Saft 

Hybrid Energy System (HES) for 
renewable energy storage and EV 
charging 

GS Battery 

Japan 

MtechLabo Smart Grid 
demonstration project 

Mitsubishi Automotive, 
Mitsubishi Corp., Mitsubishi 
Electric 

Japan smart buildings installation 
project Sumitomo Electric 

Yokohama large-scale energy 
storage demonstration project Sumitomo Electric 

Toyota City's community energy 
storage demonstration project Japan government 

Hanna District community energy 
storage demonstration project Japan government 

Kitakyushu Smart Community 
energy storage demonstration 
project 

Japan government 

Development and Field Trial 
Project for Distributed Energy 
Management and Control System 
Technology Using Storage Batteries 
in disaster-stricken areas (aka Field 
Trial Project) 

NEC 

Various 

Korea: Leo Motor distributed 
energy storage project Leo Motor 

Chile: Angamos 20MW BESS 
Power Plant AES Energy Storage 

Chile AES New Hybrid Electric 
Power Generating Plant AES 

STORE (Storage Technologies of 
Reliable Energy) Project MW-scale 
energy storage system (Canary 

Saft 
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Islands, Spain)  
Smarter Grids energy storage 
project A123 

Hydrogenics Don Quichote 
Hydrogen Storage System ("Don 
Quichote" project) (Europe - 
multiple countries) 

Hydrogenics 

Puerto Rico: 26 MW San Fermin 
solar project Altairnano 

Canada: High Wind and Storage 
Project Saft 

UK: Orkney Islands new energy 
grid energy storage experiment 
('Development of Technology for 
Safe, Low-cost, Large-size Battery 
System') 

Mitsubishi Heavy Industries 

Australia: Hydro Tasmania's King 
Island Renewable Energy 
Integration Project (KIREIP) 

Ecoult 

Source: Arranged by CNESA 

Ch. 5 Outlook of China's Energy Storage Industry 

With the rapid development and use of renewable energy, energy storage 
technology will be in a position to step up in use, and receive the attention of society 
and government.  Although the importance and significance of the energy storage 
industry goes without saying, it is still the very early stages of development.  All 
kinds of problems faced in the course of development have yet to be resolved, and in a 
short time frame it is very difficult to achieve development at scale.  However, 
feeding from the electricity demands of the national economy's rapid development, 
energy conservation and emissions reduction targets, a rigorous renewable energy 
development strategy, promotion plans for new energy vehicles, and other push 
factors, energy storage has enormous development potential in China. 

Major Push Factors of Energy Storage Industry development 

China is a developing country, and the rapid growth of the economy needs the 
support of an optimized, effective smart grid system.  Energy storage is a crucial 
supporting technology of smart grid construction and development.  Energy storage 
can also play a role in the advancement of China's carbon emissions reductions by 
being a part of the development and industrialization of energy conservation, 
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improved efficiency, clean coal, renewable energy, advanced nuclear power, carbon 
capture and sequestration, and other technologies. In the renewable energy generation 
field, energy storage is a supporting technology bringing about grids fed with a large 
proportion of renewable power in their mix.  In the field of new energy vehicles, 
energy storage also has a relatively large development space.   

Extent of Installation and Future Growth Directions of Energy Storage Industry 

According to CNESA's in-progress database of project statistics, from 2000 to 
the late 2012, global installed capacity of energy storage demonstration projects 
reached 635MW (not including pumped hydro, CAES, and thermal storage; there are 
about 127GW of pumped hydro, and 440MW of CAES).  In 2008, 2009, and 2011, 
the market achieved relatively large growth, growing by 85%, 254%, and 65%, 
respectively.  The accumulated total installed capacity of energy storage in China 
reached 57.4MW, making up 9% of the global total.  2010 and 2011 saw a boom in 
demonstration projects, growing by 61% and 78% respectively. 

Regarding the status of global energy storage demonstration projects, from 2000 
to late 2012, the number of projects exceeded 400.  At the present stage, the 
demonstrated applications of energy storage touch the fields of generation, 
transmission and distribution, user-side, renewable energy grid integration, and 
ancillary services, with major functions being peak shaving, peak shifting, frequency 
regulation, voltage control, and reserve capacity. 

By 2020, the extent of energy storage installations in renewable energy grid 
integration will see relatively large growth, and national policy on China's distributed 
micro grid construction will also substantially increase the installed energy storage 
capacity. 

Development Path of Energy Storage Technology 

Regarding future energy storage technology goals, the key factors are 
strengthening technology R&D, breakthroughs in materials and processing methods, 
and bringing about scaled demonstration applications and even commercialized 
applications. 

Energy Storage Demonstration Application Development Channels 

Regarding the development of energy storage application in the electricity 
system, starting in 2015, commercial energy storage projects will gradually begin to 
emerge.  From 2016 to 2020, energy storage will be a part of large scale renewable 
energy grid integration, moving from demonstration to commercial application.  The 
13th Five Year Period will be when energy storage makes this transition from 
demonstration to commercial; however, the profit modes will remain imperfect.  In 
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the 2021 to 2030 time frame, energy storage is forecast to gradually approach maturity, 
and begin to be profitable. 

As an emerging industry, the development of energy storage has the attention and 
support of government energy and science and technology branches.  National 
development plans regarding the energy storage industry are progressively being built, 
as is the financial support and subsidies for applications and demonstrations, and 
incentive electricity pricing for renewable energy distributed micro grid generation is 
on the verge of launch.  Although many problems have not yet been resolved, under 
the support of government policies, the collaboration of energy storage companies, 
electric systems, and related research institutes, China's energy storage industry will 
continue its unceasing development. 

 


