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Storage Traps in Oil and Gas Fields
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Abstract: To support the achievement of China’s Carbon Peak and Carbon Neutrality goals, the development
of large-scale energy storage technologies is essential. The use of widely distributed aquifers within continental
sedimentary basins for Compressed Air Energy Storage (CAES) offers a highly promising pathway. The Shengli
Oilfield, with its numerous aquifer traps and well-developed infrastructure, represents an ideal location for
deploying CAES at scale. However, systematic screening criteria for selecting suitable CAES sites in such geo-
logical settings remain underdeveloped. In this study, we develop a comprehensive screening framework based
on numerical simulations and exploration data that integrates site selection, technical feasibility, and economic
viability. Our findings define first the safety radius threshold for CAES under temperate monsoon climate condi-
tions, and quantify the critical ranges of key geological and engineering parameters, including formation dip
angle, injection — production well spacing, permeability, and burial depth. Economic analysis indicates that
both annualized cost and levelized cost of electricity decline significantly with extended operational cycles. A

case study of the upper Guantao Formation in block group KD642-7 of the Shengli Oilfield demonstrates that the
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proposed criteria effectively evaluate trap suitability-where the actual safety radius exceeds theoretical predic-

tions, despite insufficient existing well density. And they also support the optimization of well placement strate-

gies. This systematic screening criteria provide valuable guidance for CAES site selection in the Bohai Bay

Basin and other analogous hydrocarbon-bearing regions.
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Fig. 1 Schematic diagram of non-reheat compressed air energy storage system
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Table 1 Comparison characteristics of four typical storage projects
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Fig. 2 Relative concentration diffusion degree of harmful gases
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Fig. 3 Applicability evaluation of the different types of reservoirs
ZEMNAEARR TR X R PR EVEFR IR | B PR A B PRI A MR G BEBE IR 220 e ST R, A N AR AR R 7 A2 X oy o 4 F)

PRIPH, AR

800 1200

400

T P B S (U AR (m)

ToR I

AR

y=-208.1 In(x) + 1073.1

[ ] o R>=0.8751

0 4

8
(GE SR TG

12 16

K4 ARG HZ UM -5 ERIT IR W 56 R BB S

Fig. 4 Numerical simulation results of the relationship between stratum dip angle and well spacing for reservoir construction

under different geological conditions
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critical flow velocity and critical flow rate at different burial depths
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DA, T G e] SR AT S DA 3 R 2 U PR DT M 1 G
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KD642-7 XMk . HEMA T I EZHFE, &
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4 % ik

(1) I DX A e P22 07 2 s o 0 B B P %) b T
VEHE S5 . AT SR 0 B AR P A5 1 N R I M 1 22
PR o Horp b AT 6 ik 2% 1 P 9 5000 m 242 A R
RS4RI, TR BOR M SR, i
A5 2 0 b 20T LG5 > 2° 2 T8 A 1) Gl A2k
—AMBREEERE T B A M RE R Z KT 625 m /245
MEREIE L 2B TR R MRREEGAR 2B
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100 MW/400MWh JIr 75 22 1 SE PR i FR . 2 R M 5%
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120 MPa, %45 F1°426. 7 MPa. 14383551
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