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Abstract: With the transformation of China's energy structure and the advancement of its
dual carbon goals, compressed air energy storage (CAES) technology has garnered
increasing attention and recognition within the global energy storage sector. This study aims
to address existing research gaps in the evaluation methodology for the construction
suitability of CAES power plants. First, we systematically collated quantitative evaluation
indicators and corresponding calculation methods across five core dimensions, namely,
energy security, power grid support, energy transition, economic benefits, and regional policy.
Based on publicly released electricity consumption data, prevailing standards and
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specifications, and operational data of completed CAES projects across various regions in
China, we performed quantitative analysis and statistical processing for each indicator.
Subsequently, based on expert surveys, we established a weighting system for the
aforementioned indicators using an analytic hierarchy process, developed a comprehensive
construction suitability evaluation methodology, and completed a zonal calculation of the
construction suitability of CAES power plants for each province in China. The results
demonstrate that high-suitability zones for large-scale CAES power plants in China are mainly
distributed in the eastern region (including Shandong, Jiangsu, and Guangdong provinces),
which are characterized by strong policy support, robust electricity demand, and favorable
economic viability for project construction. Meanwhile, the northeastern region is classified as
a low-suitability zone, attributable to limited policy support and relatively low electricity load.
Comprehensive statistical results indicate that regions with relatively high-suitability account
for approximately 35.5% of China's total territorial area, highlighting the broad development
prospects of CAES technology in the country.
Keywords: compressed air energy storage; construction suitability; evaluation method;
evaluation index; regional policy
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Fig. 2 The reserve capacity deviation distribution of each province in China
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Table 1 The distribution and interval of reserve
capacity gap rate in each province of China

X By SRIXE Bh SEIXE AR %IXE
2R I L5 I b 1l
A L il TR IV AR v
b} v ‘i —
. Jbst 1l Kt m e I
FEER s v s v
ferhx  TES I #E 11 I 11
. IR I i} \Y pinges) 111
R
RAbhIX BT v L v Ir 11
{ [Eq] Il H Y Hh \%
R A
EN 11 g \Y Givhl v
PERGHLIX
=M v [l A%

1.1.2 fikrinl e

BE RSV R FE ) RGN T A e A
PRI A PR EOR L RERIRE /7. HBIX A AT SRk
SR AAAAE B IR IE 17 SCHE,  BC kil It ik i
JIGEE P, Eom e P R FEVE SRR E R, BONIRTT
BT EME R R BT B St R RITEA
ﬂy\j“‘t]:

T
ASAI = (1 - —“) x 100% )
tot
>N EP ’
DN *T)
— i=1
Teq Ntot (3)

X, ASAIA T el SE 8 T, NSRS
R H) s TG (h s noiE i H R

(WO NAEITIFEER (MW N N RGHEH
AR (MWD TS T IRIFRRITEL (h)o H 3L
DL N bR #EEAT 73 9. 1T (ASAIZ99.97%) . 11
(99.927%<ASAI<99.97%) . I (99.885%<ASAl<
99.927%) « IV (99.526%<ASAI<99.885%) . V
(99.52%<ASAI<99.526%), [ %4 f ik i m] 5
RARIEHME 2R, WLUEH, EHATERR
R X 2. O AERESZEX F
M. N EE): QN MW EALE A 5T B
SRIB AR IEIX s @K & B R 2 =AY
M 5 R P R A X

x2 FEREMHBEAEXRSHEXE
Table 2 Distribution and interval of power supply

reliability rate in each province of China

X Aty RXE B SEXE A SHIXE
ITER 1 VLI I Lifg il
AKX WL I LR I R I
bW 1l a5 —
. dbnt I PN il b v
AR i} |\ 11
fethX R I biBl I e il
\ I 7R I i} I piaE] v
R hIX - .
RALHLIX ORI v LN v T Il
B Bt v HM v i v
FRHEHIRE THE I HraE v
EN I g v 5 il
PipgHiX
P il [liig =4 \

1.2 BMX%#E
1.2.1  HIlEIEA

RIS AR D R g “ L 2 5 e
AR EAREL, RS I B AR HE RE 2 BRI
gy, JeFFHRFERYE. B AT BLTE AN A AR
BERKIERE. Al E, ERefi b 4t
AT, RIS AT . R RN T E
BRALAE RE RS HIEIRSAE T, A ON:
= Pre” P » 100% ()

KPVDR -
max

X, Koor NEBRER; P P B3
— G FIA I S bR K N Ul (MWD .
HAZPLURFRUERT 020 1 (Koyor>40%) < 11 (30%
Koype<40%) « T (Koypz<30%) . FLIE &4 425
BRNSPAERWMERIPR, ATLLEH, KMoHE G



% 6 1]

H MR JRE R U R R T X AT

2309

Pikb+30% LA b, Jb5. Widh 2 RIA I g5 %
L 40%.
*3 RERAMESEESHREXE (HEKREFE: BRL
&)
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Table 9 Quantitative scores of policy importance,
coverage and timeliness
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Table 11 The division of the result interval of the
policy score of each province in the country
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Table 13 Grading criteria for economic and social
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Fig. 6 The distribution and proportion of
construction suitability indicators in China
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