ZHONGNAN SURVEY AND DESIGN & SOLAR

INSTITUTE COMPRESSED AIR ENERGY
STORAGE

How can compressed air energy storage improve the stability of China's
power grid? The intermittent nature of renewable energy poses challenges

d ! ‘ ' @ to the stability of the existing power grid. Compressed Air Energy Storage
\;: 2 (CAES) that stores energy in the form of high-pressure air has the
potential to deal with the unstable supply of renewable energyat large
scale in China.
What is the largest compressed air energy storage power station in the
[ pa— world? The power station, with a 300MW system, is claimed to be the
" ! largest compressed air energy storage power station in the world, with
\;: highest efficiency and lowest unit cost as well.
Which country has made breakthroughs on compressed air energy
| p— storage? [Photo provided to chinadaily.com.cn]Chinahas made
d ! breakthroughs on compressed air energy storage,as the world's largest of
\;: such power station has achieved its first grid connection and power
generation in China's Shandong province.
What is compressed air energy storage? Compressed air energy storage
S is derived from gas turbine technology,and the concept of using
d ! compressed air to store electric energy dates back to the 1940s . The
\;: principle of a traditional CAES plant is described as follows (Fig. 1 a).
Which energy storage technology is most suitable for large-scale energy
[ = p— storage? Among the available energy storage technologies,Compressed
’ ! Air Energy Storage(CAES) has proved to be the most suitable technology
\;: for large-scale energy storage,in addition to PHES .
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Should China develop a CAES power plant based on underground air
storage? Based on China's current national conditions,several conclusions

' ‘o | ' @ are drawn from this review. First,grid-level (100 MW and above) CAES
\;a power plants based on underground air storage are the first choicefor
developing CAES in China due to its mature technology and available
geographical conditions.
1., 100022 2., 100124 :2023-06-05 :2023-07-01 :2023-09-25 ???
7' .
- =
-]
Among them, the compressed air energy storage (CAES) system is
considered a promising energy storage technology due to its ability to
""f W store large amounts of electric energy and small ???
S

As a key core component of the storage system, the multistage high-load
expander has qualified all test results, pushing the country's compressed

WORKING PRINCIPLE

air energy storage technology ??7?
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The feasibility and requirements of CAES have been proved by energy
storage in air tanks, underground caverns and aquifers [8].Air tank is
considered as micro-CAES to conduct ??7?

Supercapacitor energy storage systems are capable of storing and
releasing large amounts of energy in a short time. They have a long life
cycle but a low energy density and limited storage capacity. Compressed
Air Energy ???

Abstract: On May 26, 2022, the world's first nonsupplemental combustion
compressed air energy storage power plant (Figure 1), Jintan Salt-cavern
Compressed Air Energy Storage National ???

Industry experts said that it will provide power support for about 200,000
to 300,000 households during peak electricity hours. This new type of

power station was independently developed by the Institute of Engineering
?2?7?

The CAES project is designed to charge 498GWh of energy a year and
output 319GWh of energy a year, a round-trip efficiency of 64%, but could

achieve up to 70%, China Energy said. 70% would put it on par with flow
2?7
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? 1/4 ?compressed air energy storage? 1/4 ?, CAES,?7?,,,GW???, ?2?7?

<1 system

A compressed air energy storage (CAES) project in Hubei, China, has
come online, with 300MW/1,500MWh of capacity. Engineering,
procurement and construction (EPC) was provided by the Zhongnan
Institute ?7?7?

Energy storage is an important element in the efficient utilisation of

e T— renewable energy sources and in the penetration of renewable energy into
IIJ\—WE,_, oy electricity grids. Compressed air energy storage (CAES), amongst the
‘r" '; okl i ’ various energy storage ???
— The project was built three to four times quicker than a pumped hydro
! . I! WORKING PRINCIPLE .
=] L L energy storage (PHES) plant would need (6-8 years), China Energy

—h

J_M:J.Eiﬂ Engineering added. CAES technology works by pressurising and

i TT %
.“lﬁ funnelling air ???

. 1 Zhongchu Guoneng Technology Co., Ltd. (ZCGN) has switched on the
1 world's largest compressed air energy storage project in China. The
["'_.j P $207.8 million energy storage power station has a capacity of

.t.-.j.
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The development and application of energy storage technology can
skillfully solve the above two problems. It not only overcomes the defects

."j of poor continuity of operation and ???
| T

W IS The quality of the compressed air stored during the operation of the
ENERGY STORAGE SYSTEM == . . .

,,,,,,,,, system can be improved by increasing the storage pressure and the

- 1
“““““““““ - variation range of the pressure in the ???
Rated Battery Capacity l
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