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Preface 

The heightened attention to the environment and energy system reforms is accelerating the 

application of a variety of new technologies in the electric power system. Worldwide, electric 

power companies, high-tech companies, governments and electricity customers are beginning to 

pay attention to the potential of electrical energy storage technology in the power system. Over 

the past 20 years, energy storage technology has been transformed from an idea in to a 

necessary component of the future smart grid. Many countries' power grids are actively engaged 

in the promotion of this technology's development. There are over 400 large scale energy storage 

projects operational in less than 20 countries worldwide. Following the development of 

renewable energy and several megawatt-scale energy storage projects announced worldwide in 

2009, the energy storage industry has seen a new round of investment. 

The China Energy Storage Alliance (CNESA) is China's first professional organization focused 

on the energy storage field. Founded at the end of 2009, founding member companies included 

various types of energy storage companies, power sector companies and experts both domestic 

and international. The members of the CNESA have thorough understandings of the energy 

storage industry and bring rich, diverse experience including participation in the implementation 

of multiple energy storage projects across the globe. They also have experience in technology 

research, product development, application solutions, energy storage project evaluation and the 

initiation and promotion of policy. The CNESA hopes to bring together experts in the energy 

storage field from across the globe to strengthen industry exchange and bring a higher level of 

attention to the industry as well as brainstorm on the development of industrial policies and 

jointly promote the energy storage industry's development. 

The energy storage industry is in the process of making progress in technologies, markets 

and policies, all of which has increased the uncertainty of the industry's development. In this 

type of situation, industry experts and professionals are needed to provide accurate information 

and objective analysis for industry players. To provide reference for a variety of participants and 

help promote national policy, the CNESA has cooperated with experts in writing the Energy 

Storage Industry Research White Paper. We hope that it is able to provide a communication tool 

and promote the formation of industry perspectives. 

The 2011 edition of the “Energy Storage Industry White Paper” will describe 10 types of 

energy storage technology and consolidate and summarize industrial policies in the U.S. and 

Japan. It will also consider and discuss current industry bottlenecks. The White Paper is available 

in both summarized and complete versions. 

Because of the complexity of China's power market and the fact that there were no 

successful grid-connected energy storage projects by the end of 2010, the 2011 White Paper 



 

 4 / 18 
 

simplifies applications and does not describe energy storage economic analysis in great detail, 

but it references foreign reports on energy storage solution methods. We hope that China's 

energy storage industry will find a path of innovation through the successful implementation of 

energy storage policies and demonstration projects. 

 
 
 

China Energy Storage Alliance Chairman 
Johnson Yu 
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1) Energy Storage Overview 

Energy Storage Definition and Categories 

Defined broadly, energy storage is the process of taking energy in one form that is 

stored--through a certain medium or piece of equipment--in the same form or other form of 

energy and later releasing it at a specific time based on future demand. In a narrow sense, energy 

storage is a series of technologies and measures that uses chemical or physical methods to store 

generated electricity and release it when needed. 

Importance of the Energy Storage Industry's Development 

The significance of the existence and development of the energy storage industry is given 
below: 

 Energy storage is an essential part of the future grid 

 Promotes the application of large scale renewable energy 

 Performs load shifting, energy conservation 

 Helps improve grid efficiency, and to reduce or delay power grid upgrade 

investments 

 Improves the effectiveness of emergency responses to ensure the safe operation 

of the power system 

 Promotes the development of the new energy vehicle industry, conducive to 

energy saving and environmental protection 

Energy Storage Applications 

Electric Power System 

Energy storage has several applications in the electric power system including generation, 

ancillary services, grid applications, end-user and renewable energy integration. The table below 

provides further detail on energy storage applications. 

Table 1: Energy Storage Applications in the Electric Power System 

Application 
Category 

Application Name 
Application 

Category 
Application Name 

Generation Electricity Peak Grid Applications Transmission System 
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System 
Applications 

Shaving Support 

Transmission System 
Congestion Relief 

Generation Capacity 

Transmission System 
Upgrade Deferrals 

Substation Power Source 

Ancillary Service 
Applications 

Load Following 
End User 

Applications 

Tiered Pricing 
Management 

Capacity Charge 
Management 

Frequency Regulation 
Power Reliability 

Power Quality 

Backup Power 
Renewable 

Energy 
Integration 

Applications 

Renewable Energy Load 
Shifting 

Renewable Energy Output 
Stabilization 

Voltage Support 
Wind Generation 

Integration 

Source: Sandia Report, Feb 2010, “Energy Storage for the Electricity Grid: Benefits and Market Potential 

Assessment Guide”, Arranged by the CNESA 

In addition, energy storage can also be applied in independent grids or off-grid systems. 

 
Electric Vehicles 

Batteries and other forms of energy storage equipment are used in providing power for 

electric vehicles and in brake energy recovery. Electric vehicles can also be seen as a storage 

facility, as light consumer vehicles are in a parked state throughout 90 percent of their lifespan. In 

parked state, electric vehicles have two main applications:  

1) Vehicle to Grid (V2G): This is an application that uses bidirectional power flow between 

the vehicle battery and grid where the vehicle battery is not only acting as load charging 

electricity from the grid, but also a power source discharging electricity onto the grid.  

2) Vehicle-Grid (V1G): In this application, vehicles only charge power from the grid and do 

not supply electricity to the grid. However, during the charging process the battery is 

capable of changing its rate of charge, helping to adjust grid frequency and increasing 

power quality.  

Because discharging has a large impact on a battery's life cycle, V1G is currently the major 

focus of development for this application area. 

 
Rail Transport 
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During locomotive breaking, break torque is used to drive a generator that charges energy 

storage devices. This process enhances overall energy efficiency and also reduces voltage 

fluctuations caused by starting and breaking that can stress on power grids.  

 
UPS 

In computer systems, network applications and other power electronic devices, energy 

storage devices play two main roles: First is emergency use; second is to improve power quality 

for electrical equipment.  

 

Power Tools 

Batteries for electric tools provide high levels of power so that users are not constrained by 

power socket output, expanding the use of power tools.  

 

Electronic Products 

Rechargeable batteries provide energy for electronics products such as digital cameras, 

mobile phones and laptop computers. 

2) Energy Storage Technology Analysis 

Pumped-hydro Energy Storage 

Pumped-hydro energy storage stations integrate water pumps and energy generation 

equipment for a special hydroelectric power system. Water from a low reservoir is pumped to an 

upper reservoir during periods of low load, converting electrical energy into potential energy. 

During periods of high demand, water is released from the upper reservoir to drive turbines that 

generate electricity, converting potential energy into electrical energy. 

Pumped-hydro energy storage is the most mature of energy storage technologies, and it has 

the widest range of application. Pumped-storage offers high capacity, long cycle life (50 years) 

and low operational costs. For the power grid, pumped-hydro provides peak shaving, peak 

shifting, frequency regulation and backup power services. The superior regulation performance 

and rapid response to load changes of pumped-hydro have major significance with regard to the 

reduction of grid instability resulting from the grid connection of new energy sources. 

However, the construction of pumped hydro stations is limited by external factors, including 

water resource sufficiency and limited locations with acceptable geographical conditions 

including seepage and altitude. Additionally, a series of environment problems must be 
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considered such as reservoir inundation and water and soil salinization. 

Between the 1950s and 1960s, the US, Japan and Western Europe led the large-scale 

development of pumped hydro stations. China has nearly 20 years of rapid pumped hydro station 

development. By the end of 2010, capacity measured 16.345GW, ranking third worldwide; and 

capacity under construction totaled 12.04GW, ranking first worldwide. During the 12th 5 Year Plan, 

the Chinese government plans to reach between 70 and 80 gigawatts of pumped storage 

resources by 2020. This means that in the next 10 years pumped hydro storage will increase by 

between 40 and 50 gigawatts. China will soon be experiencing another intense round of 

pumped-hydro energy storage development. 

Compressed Air Energy Storage 

Compressed air energy storage systems compress air using excess electricity and release it 

through gas powered turbines to generate electricity when needed. Because compressors do not 

consume turbine generated power in the discharge process, compressed air energy storage can 

output twice as much power compared to similar gas turbines. 

Compressed air energy storage requires large gas storage containers and generally requires 

the burning of fossil fuels, which has largely limited the popularization of this application. 

Because of this, international vendors have released a series of advanced technologies including 

adiabatic compressed air energy storage, micro-scale, above ground compressed air energy 

storage and liquefied air energy storage. 

Currently there are two commercial compressed air energy storage stations operational in 

the world: a 290MW CAES station Huntorf, Germany constructed in 1978, and a 110MW CAES 

station in McIntosh, Alabama constructed in 1991. In recent years, planning and construction for 

several large-scale projects has begun, including a 2700MW CAES station in Ohio that started 

construction in 2001. Although R&D on compressed air energy storage got a late start in China, it 

has the attention of a number of research institutes, power companies and the government. 

Flywheel Energy Storage 

Flywheel energy storage uses a reciprocal two-way motor (motor/generator) to achieve 

transfer between electricity and mechanical energy as a means of storing energy. 

According to different rotor speeds, flywheels can be divided into two categories: low speed 

flywheels and high speed flywheels. Low speed flywheel rotors are mostly made from high 

quality steel and have edge-line speeds of no more than 100m/s. These products generally rely 

on improving rotor quality to achieve increases in power and energy. High speed flywheel rotors 
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mainly use glass fiber and carbon fiber materials and have edge-line speeds of up to 800m/s. 

Because the rotor turns at a rate of 50,000 times per minute or more, this type of product cannot 

use mechanical bearings and must rely on magnets, electromagnets or superconductors. 

Flywheel technology is currently used mainly in enterprise-level UPS applications, frequency 

regulation, aerospace and the military. Companies providing commercial flywheel systems 

include Active Power, Beacon Power, Piller and Flywheel Energy System. There is a large gap 

between the level of domestic and international technology in this field. 

Lead-acid Batteries 

Lead acid batteries use lead oxide and lead as positive and negative electrodes with a 

sulfuric acid electrolyte and it is the first rechargeable battery to be produced on a large-scale. 

Today, lead-acid batteries are an essential and mature technology in a number of fields including 

transportation, communication, electric power, defense, marine, aviation and other sectors. 

However, the batteries have slow discharge rates, low energy densities, short cycle lives, sulfuric 

acid spilling, precipitate gas release on overcharge and other issues which limit the technology's 

application in the field of electric vehicles.  

In recent years a number of organization have made large efforts at improving lead-acid 

battery performance by releasing valve-regulated lead-acid (VRLA) batteries, lead-carbon 

batteries, bipolar cells, lead-acid/super capacitor hybrids and lead fabric batteries. 

Lead-acid/super capacitor hybrids have high rates of charge and discharge, high energy densities 

and long battery lives. This type of battery is mainly used in hybrid electric vehicles, renewable 

energy integration and smart grid applications. 

Lithium-ion Batteries 

Lithium-ion batteries rely on the embedding of lithium-ions between the positive and 

negative electrode to achieve charging and discharging in a rechargeable battery system. Because 

of their high energy densities, low self-discharge, and the absence of 'memory effect' issues, 

lithium-ion batteries have been widely used in portable products and are being developed on a 

large scale for the electric vehicles and energy storage stations. 

Lithium-ion batteries can be classified into various categories according to their different 

electrodes and electrolytes including lithium cobalt oxide batteries , lithium manganese batteries , 

lithium iron phosphate battery , lithium titanate batteries, ternary material lithium batteries and 

lithium polymer batteries. 

Lithium cobalt oxide battery technology is the most mature of lithium-ion chemistries with 
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wide applications in cell phones, laptop computers and small scale portable equipment. Japan's 

Panasonic and Sony, Koreas Samsung SDI and LG Chem, China's BYD, Lishen and BAK control the 

majority of the world's lithium cobalt oxide industry with Japanese company's representing the 

high-end manufacturers and China representing the low end of the market. Although they offer 

high energy densities, lithium cobalt oxide batteries are not appropriate for high power and high 

power energy applications because of safety issues. 

Lithium iron phosphate batteries have the longest lives, the lowest costs and the highest 

safeties of lithium-ion batteries. This technology is one of the hottest technologies in both the 

electric vehicle and energy storage fields. Since the production process is relatively easy, lithium 

iron phosphate batteries have seen a high level of development in China with representative 

companies such as BYD, BAK and Lishen. However, products from North American companies 

such as A123 are leaders in rate performance and cycle life. 

Flow Batteries 

Flow batteries incorporate the active circulation of liquid substances through electrodes 

where inert reduction-oxidation reactions complete the charge/discharge cycles. Research on 

flow battery systems globally is focused on four areas: vanadium redox flow batteries, 

zinc-bromine flow batteries, iron chromium flow batteries and polysulfide bromide flow batteries, 

all of which have commercial or demonstration experience. 

Vanadium redox flow battery (VRB) technology has the advantages of long system life, high 

capacity and frequent charge/discharge capability. Currently, the only companies in the world 

capable of providing industrialized vanadium redox flow batteries include Japan's Sumitomo, 

China's Prudent Energy (which purchased Canada's VRB) and Australia's V-Fuel. 

Zinc-bromide flow batteries use zinc bromide as the active substance and are currently in 

the initial stages of industrial development. The U.S.'s ZBB and Premium Power are well-known 

vendors that have released products with a range of scale (between 10kW and 500kW). Japan's 

Meidensha, Australia's Redflow and China's Rongke Power are actively working on research and 

development of this technology. 

Iron chromium flow batteries use acid solutions with iron ions and chromium ions for the 

positive and negative electrolytes, materials that are both abundant and cheap. However, due to 

the presence of hydrogen in the anode and cycle life issues, there are a small number of U.S. 

companies carrying our research and industrialization work including Deeya Energy and Ktech 

Corporation. 
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Molten Salt Batteries 

Molten salt batteries are rechargeable batteries composed of liquid molten electrodes and 

solid electrolyte. During operation, molten alkali metal or alkaline earth metal exhibits a state of 

ion conductor and reacts with the solid-state ceramic diaphragm materials. The only molten salt 

batteries that meet commercial operation requirements are sodium sulfur batteries and Zebra 

batteries. 

Sodium sulfur batteries have metallic sodium anodes and sulfur cathodes. The battery 

displays high energy density, good power characteristics and long cycle life. There are over 

100MW of sodium sulfur batteries operational in applications worldwide. Japanese sodium sulfur 

battery technology is far ahead, with NGK as the only commercial producer of sodium sulfur 

batteries. Recently, China has been actively researching and developing sodium sulfur battery 

technology and is also involved in industrialization work. The Shanghai Institute of Ceramics has 

launched a single cell prototype. 

Zebra batteries use metallic sodium for anodes and nickel chloride as cathodes. The battery 

chemistry offers high specific energy, rapid charging/discharging, high energy conversion 

efficiency and zero pollution. It has long been considered an ideal battery for electric vehicles and 

ship power batteries. Switzerland's FZ Sonick and the U.S.'s GE are the two major companies 

developing this technology. China and Japan have done no research on Zebra battery technology. 

NiMH Batteries 

Nickel-metal hydride (NiMH) battery technology was developed from improving 

nickel-cadmium batteries with the goal of replacing cadmium with metal hydrides for a lighter 

battery with more electrical energy storage and longer battery life that is also more 

environmentally friendly.  

Because of inferior characteristics regarding power, charging/discharging rates and 

volumetric energy density, nickel-metal hydride batteries have fewer applications in stationary 

energy storage; the majority of its applications are in the small power electronics and hybrid 

electric vehicle fields. Major producers of nickel-metal hydride batteries include Japan's Sanyo, 

the U.S.'s Ovonic and Cobasys, France's Saft and China's Keli. 

Super Capacitors 

Super capacitors are energy storage products that are a combination between capacitors 
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and rechargeable batteries. These devices can be categorized by their electrode materials and 

storage principles into three main groups: super capacitors, Farad capacitors and hybrid 

capacitors. Super capacitor development is the most mature of the three and has already been 

used in commercial applications.  

Super capacitors, also known as electric double layer capacitors, store an electrostatic 

charge between the electrode and electrolyte. There is almost no chemical reaction during the 

charge/discharge processes. The products have high cycle lives and rapid charge/discharge 

speeds. Russia's Econd and the U.S.'s Maxwell are representative manufacturers who have 

started to develop their products into high power application fields, actively developing the 

electric vehicle, rail transportation regenerative breaking, small-scale generation system and 

military weapons markets. China's SPS and Alwin Science and Technology are domestic 

manufacturers that are stepping up their expansion in the super capacitor market. 

Fuel Cells 

Fuel cells achieve chemical energy storage through the use of fuel and oxidants to convert 

chemical energy to electrical energy, generating continual power generation with an external fuel 

source and oxidizing agents.  

Fuel cells can be categorized by their electrolytes into the following groups: proton exchange 

membrane fuel cell (PEMFC), alkaline fuel cell (AFC), direct methanol fuel cell (DMFC), phosphoric 

acid fuel cell (PAFC), molten carbonate fuel cell (MCFC) and solid oxide fuel cell (SOFC).  

Proton exchange membrane fuel cells have the highest level of attention and have a wide 

range of applications including portable devices, electric vehicles and power generation. Major 

manufacturers of fuel cells worldwide include Canada's Ballard Power Systems, the U.S.'s Plug 

Power, Shanghai Shenli and Beijing Fuyuan, which are currently offering commercial fuel cell 

products. 

Metal-air Batteries 

Metal-air batteries use active metals such as zinc, aluminum and lithium as anodes with 

oxygen cathodes to form a battery system. This report will only discuss zinc-air batteries. 

Zinc-air batteries use metallic zinc as anode materials and have low self-discharge, high 

energy density, excellent safety properties and low cost materials that are also environmentally 

friendly. Because of charge-discharge performance limitations, zinc-air batteries are used for low 

discharge rate applications (such as beacon lights and hearing aids) and for disposable 

applications.  
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Israel's Electric Fuel and the U.S.'s Dreisback Electromotive are committed to applying 

zinc-air batteries to the field of electric-vehicles. Beijing's Changli and Xi'an's Xinba are currently 

conducting research and development in this area. 

Superconducting Magnetic Energy Storage 

Superconducting magnetic energy storage (SMES) technology is based on the principle of 

using zero resistance superconducting magnet coils to create a magnetic field in which magnetic 

energy is stored. SMES technology can be classified by its coil material into high and low 

temperature SMES.  

Because of SMES's fast response and high conversion efficiency, these devices can balancing 

charge, improve power quality and increase the power system's transmission capacity and 

stability. Much work is needed in improving the critical temperature of superconducting wires, 

optimizing mechanical and electromagnetic properties and enhancing system stability before 

SMES technology can be used in large scale applications. 

3) Energy Storage Industry Challenges and Policy Analysis 

Major Challenges Facing the Energy Storage Industry 

There are three major challenges facing the energy storage industry: 

1) The Economics: Economics will be a key factor in choosing energy storage technologies. 

Key materials, manufacturing processes and energy conversion efficiencies are challenges faced 

by all storage technologies. Due to various performance and life cycle requirements for different 

applications, each technology will face different challenges.  

2) Application Challenges: The power industry has high performance requirements for 

storage products. Traditionally, five years of field reliability testing operational testing are a 

minimum requirement for the power industry customers. Energy storage has had a short 

application history on the power grid. The maturity of product design and product reliability has 

a direct relationship with scale. These characteristics of the power sector will require a long road 

for the industrialization of energy storage technology.  

3) Policy Mechanism Challenges: There is great difficulty in releasing policies directed at 

energy storage. Because generation, transmission, distribution and customers can all benefit 

from energy storage applications, there is no conclusion regarding which section of the power 

grid policies should target. Additionally, various application scenarios would bring largely 
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different value propositions for each player in the grid, making the economics of storage 

particularly difficult to calculate.  

Therefore, selecting appropriate technologies, carrying out large-scale demonstration 

applications and establishing market mechanisms are all core issues that must be considered in 

the formation of energy storage industrial policies. 

Chinese Energy Storage Industry Policy 

Energy storage development was first mentioned in the 2010 release of the "Renewable 

Energy Law Amendment". Under the guidance of this amendment, the NDRC, the State Council, 

the Ministry of Finance, the National Energy Board and other agencies and local governments 

have issued a number of related plans and approaches for giving financial support to the 

development of the energy storage industry. However, there is still a lack of domestic policy 

challenging the growth of the industry.  

The major national level storage-related policies are listed in the table below. 

Table 2 National Level Policy Related to Energy Storage 

Policy Body Date Contents 

“The People's Republic of China 
Renewable Energy Law Amendment” 

National People's 
Congress 
Standing 

Committee 

Feb 2005 
Dec 2009 

Under 
Revision 

Supports new 
energy and 

energy storage 
industry 

development 

“National Long Term Science and 
Technology Development Plan 

2006-2020” 
State Council Feb 2006 

Promotes 
energy science 
and technology 

progress 

“Renewable Energy Industry Guiding 
Index” 

NDRC Nov 2005 
Focuses on 

project 
development 

“National Wind Integration 
Standards” 

NDRC 2011  
Technology 
standards 

“Golden Sun Demonstration Project” 
Ministry of 

Finance, MOST, 
NEA 

July 2009 

Supports solar 
PV 

demonstration 
projects 

“Energy Management Contract 
Financial Incentive Fund Management 

Interim Measures” 
NDRC June 2010 

Financial 
Support 



 

 15 / 18 
 

Policy Body Date Contents 

12th 5 Year Smart Grid Plan State Grid Sept 2010 
Smart Grid 

Development 

“Opinions for Southern Power Grid 
Corporation for Supporting New 

Energy Development” 
Southern Grid Dec 2010 

New Energy 
and Energy 

Storage 
Applications 

“Demand Side Management 
Measures” 

NDRC, Ministry 
of Finance, 

SASAC, SERC, 
NEA 

Nov 2011 
Time-of-Use 

System 

 

Major developed countries have viewed energy storage technologies as a strategic emerging 

industry to support, and have already achieved initial successes. The U.S. began research in the 

energy storage field 20 years ago and followed this by the release of related policies. Research on 

the success of past applications and current policy system will be an important reference for 

China. 

U.S. Energy Storage Policy  

By the end of 2009, the U.S. Department of Energy invested $185 of American Recovery and 

Reinvestment Act funds in 16 energy storage technology demonstration projects. Through 

investing in smart grid energy storage projects, the U.S. government has been able to improve 

smart grid reliability and efficiency, reduce new power plant construction and promote new 

energy applications. In recent years, the U.S.'s investment on fundamental energy storage 

research has also doubled. In 2011 the DOE allocated $40 million for energy storage-related 

research, a 186 percent increase from 2010. Additionally, the DOE has supported private 

companies in the field of energy storage through tax relief, financial subsidies, direct grants and 

subsidized loans.  

Locally, states have released policies for the promotion of renewable energy and energy 

storage industrial development. New York and California's government support for energy 

storage technology is the strongest. New York has opened a separate market for energy storage 

technology and California has implemented its distributed generation incentive (Self-Generation 

Incentive Program, SGIP) giving subsidies for energy storage devices at $2/Watt. Also, the 

California Public Utilities Commission's AB2514 could require a certain amount of grid-connected 

energy storage in the next few years. 
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Japanese Energy Storage Policy  

Japan's new energy and energy storage fields have a more centralized management method. 

Japan's Ministry of Economy, Trade and Industry (METI) is the most authoritative body, and the 

organization with the largest influence on new energy and energy storage development is New 

Energy and Industrial Technology Development Organization (NEDO). Because of Japan's long 

interest and support of energy storage, particularly in the area of renewable energy, the country's 

development of renewable energy will promote energy storage technology applications.  

Since the 1970s Japan has invested heavily in battery technology research and development. 

The country has supported a number of battery technologies including lead-acid, flow, sodium 

sulfur and lithium-ion. NGK's success is a due to long-term government support. The company 

also has developed interesting methods of cooperation with TEPCO. By taking advantage of both 

energy companies and energy storage companies, energy storage has secured successful 

applications in the power sector. 

 

Policy Framework Discussion 

From a macro perspective, the development of the energy storage industry must become a 

very important component of a country's national energy policy. It requires a high level of 

professional participation, a dedicated policy team, professional work in research and 

development, industrialization and the formation of industrial mechanisms. For the last 20 years 

the US and Japan have developed mechanisms based on their respective resource situations. 

China has only just begun with the industrialization of energy storage; policy is mainly still 

only in the guidance level and also supports industrial demonstration projects, yet it has not 

developed industrial mechanism solutions for the industry. China's energy industry does not have 

a level of market maturity as that in the US and does not have the vertical monopolies present in 

Japan's energy industry. China's resources are not as abundant as those in the US, yet are not as 

scarce as those in Japan. The US and Japan's industrial mechanisms will have a great reference 

value for the formation of policy in China. 

The development of energy storage industry policy centers around three main issues: 

selecting technologies, promoting large-scale applications and establishing industrial mechanisms. 

Referencing foreign countries' policy frameworks, China's energy storage industry is in urgent 

need of a systematic approach that will allow the country to gradually solve a number of 

challenges. 

 

Table 3 Energy Storage Industry Policy Overview 
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Economic Challenges 
 Technology Diversity and 

Lack of Large-scale 
Validation of Economics of 
Energy Storage 
Demonstration Projects 

Incentives 
 Provide clear subsidy policy to support new technology 

demonstrations and soft research 
 Encourage enterprises to participate in electricity use 

evaluation technology 
 Offer subsidies similar to wind/photovoltaic subsidies to 

attract commercial investment 

Application Challenges 
 Long Industrialization Period 

Government Science and Technology Funding 
 Accelerate power grid-integrated energy storage 

projects 
 Cooperation between government funds and private 

capital 
 Establish an industry testing and evaluation center 

Regulatory Policy Challenges 
 Who Benefits from Policy? 
 Difficulties Calculating the 

Comprehensive Benefits of 
Energy Storage 

Policy Mechanisms 
 Fully consider energy storage business solutions under a 

variety of intellectual property models 
 Establish a system for measuring and evaluating 

economic benefits of energy storage 
 Raise peak electricity prices 
 Establish price mechanisms for energy management 

realized by energy storage 
 Establish subsidy standards for peak shaving and 

frequency regulation 
 Establish price mechanisms for energy storage 

supporting new energy generation 

4 Conclusions and Recommendations 

Conclusions 

The essence of energy storage is to realize the appropriate storage and release of electrical 

energy. This will completely change the production, transmission and usage of electricity in the 

power system. Therefore, energy storage will soon be an essential part of the future grid. At the 

same time, energy storage will have significant growth space following the development of 

intermittent and volatile renewable generation sources such as wind and solar.  

Currently, the development of energy storage technology has shown diverse patterns. Its 

future depends on being able to find appropriate application areas and to be paid a reasonable 

price. The coexistence and co-development of different types of technology will be a major trend 

in the future.  
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Many large-scale energy storage technologies around the globe are still in the early stages of 

commercialization. There are some major performance leaders with mature products and scaled 

production capabilities, but costs are still relatively high. These companies are focused on 

participating in more demonstration projects and exploring routes to commercial operation. 

The U.S. and Japan are the leaders in the global large-scale energy storage industry having 

released a series of related government policies in the last 10 to 20 years. Looking abroad, 

government policy is clearly a very important factor in energy storage industry development. 

China should follow this trend and establish policies for its own advantage in the global energy 

storage industry. 

Recommendations 

The energy storage industry in China needs the national government to establish regulatory 

agencies, carry out demonstration projects, support key enterprises, establish industrial 

mechanisms and develop industry alliances. Coordinating the relationship between the storage 

industry's technology, policy and capital will promote the health and stable development of 

China's energy storage industry. 
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