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Subsurface System Design and Feasibility

Analysis of Compressed Air Energy Storage in
Aquifers
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Abstract: A concept model for compressed air energy storage
system in aquifer (at a depth of 800 m and with a permeability
of 0.5X 1072 m?) was designed and investigated through
numerical simulations. The pressure variation, gas plume
evolution and system cycle times during the formation of
initial gas bubble and system daily cycle were analyzed. The
modeling results show that there is a small change in pressure
and gas saturation after each daily cycle. However, the total
effective gas volume in gas bubble decreases with cycle
continuing. Make-up gas should be injected into gas bubble
during daily cycle or carry out another gas bubble injection
after cycle is ceased. The comparisons of daily cycle and
weekly cycle scenarios indicate that weekly cycle needs higher
requirement for system. Aquifers as storage tank for
compressed air energy storage is feasible and should be

designed according to the specific geological conditions.
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Fig.1 Schematic of compressed air energy storage

system in aquifer
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Fig.2 Schematic of daily cycle design
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Tab.1 Properties of the basic model
HZ S BiE
HAREE/m 50
PRI TR IR /m 800
LEE 0. 20
BER/m? 0.50X 1072
WEBREE/ (kg m ) 2, 60X 103
HWEELE R/ Pa? 1.00X 10710
WAHBZEFHER/ W (m K™D 2.51
BHES (Pup) FHAXHBER () Van Genuchten 778
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Tab.2 Injection parameters of the basic model
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Fig.4 Pressure variation of three locations during the

formation of initial gas bubble
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Fig.6 Compressed air plume evolution during one cycle of injection and production

X RYITER T S B — KRG , = P AR
AN G55 I3 s R BEE B3R AY
AREE, 3 2 AT AR RE RS RETR R I A B AR R
3.2.3 RGIRIFE I AT

WEE TEERHIARSE W1 Ih < B h <k e T R B 7%
HABN GBI T KPR AR
Ly B ToE I R AEER , JEFRAS IR, BE B BEE TR IR
(2K SE AN Wi B 2K W0 4R R U AT R G 4210
PREIUELAR S 2R SRR IR IR KL

AR RGE AR 111, 79 d. R GEH
FREEERR . Beit 2 OB E S KB PR SE . —

R 7E AR E R B P 2 EA — 8 'R
F—M I B RAEHZ AR R $ T 5—
WRBEMTEA , NTITHERF R G AT RS LG, 3 2 F s
R TEIUT, FE HIESR S B SAN T b &
HARFERBERE(EARER P EAEREN 2
kg« s™H), WK 7 fian, A 2 kg o sTIHEKE] 6 kg -
s LHEFEERERW A, RRMBR BT HASL
TEFRRE N BRI R, KRB —ERE G, &
SRR KBOY BB/, X R A TR AT i R
i EMSESBEA NS NAE AR KR
F122, e B WK K, FEOZ R MG 21
AT,



EH

WER, % RS RS KERER GBI RS 1111

2 3 4 5 6

HABE/ (kg s7)

E 7 HEAVESEAEERESERNERZEBE R
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Tab.3 Parameters of the weekly cycle in compressed

air energy storage system in aquifer

I H RAN~F B JA—~RA7
BRI /h 12 0
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Fig.10 Pressure variation of weekly cycle and
daily cycle
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