538 B 8 oo #h R 41 -

Ul 7= B i B AR TE e TS 6 S B9 M

RER' F R BRI E T Zni' @

1. AP AR R T R B R IR ST R 2. A B Y ORI A ]

0

B E ATRERTHEAE (UTHREAE) ARRPEAIBRFIHTEREZ4M, LPATTENRNASE. HT %
EAENZLEARESE, EoMBOUR EMBARETE T E— Y B m Z 2 M Eaf b Ek FEN LA, DPERTERRX
i A E B, AR AR S BOR 2 6 AR I Ao iE AR R HAT O, R P 2 AL RO R E BT R, O
R I H M B R F R S R A AT S #ATZ &, B A GO0 R ER#AT b EiE 7, HBE AR F R EFLMEED
HRERELN : ORBLREAEEREH T RALXARERAGURISE, ERTZHLL; OEEFBEVSTAN, THMA
FIAEA ; QEAHEAEN LT R BB EE 2, BFRW R E 22T A F 5280 kA E N F E A7 KRS AT K 0 Ao
AR BB AR. FRAA : OX TREERENZ BT, NEREEMTEIHN ERE D ; OBCHR 3 AR 7 0 1% 14
AEZAEMATREZEREZWNER, NAMAERZRMZITIE 8L o WA, DY A E 22 TE R LETRERFKE.

XER MTHAE BOLERN HABEeEZEMERE bE EERS EA FAWEED HABAE

DOI: 10.3787/j.issn.1000-0976.2018.08.006

Application of microseismic monitoring technology in underground gas storage

Wei Lulu', Jing Gang®, Xu Gang', Wang Fei', Li Xiaofeng' & Liu Bo'
(1. CNPC Bureau of Geophysical Prospecting INC., Zhuozhou, Hebei 072750, China; 2. PetroChina West—East Gas
Pipeline Company, Zhenjiang, Jiangsu 212000, China)
NATUR. GAS IND. VOLUME 38, ISSUE 8, pp.41-46, 8/25/2018. (ISSN 1000-0976; In Chinese)

Abstract: In order to ensure the integrity and safety of underground gas storage (UGS) during its building and running, it is necessary
to establish a complete monitoring system. In this paper, the principles of main microseismic monitoring technologies (i.e., P-S wave
location algorithm and b-value method) were firstly analyzed. Then, one salt cavern UGS in eastern China was taken as an example. Its
solution mining and gas injection process was monitored using microseismic monitoring technologies, and the locations of microseismic
events were inverted by means of P—S wave location algorithm. Furthermore, the morphology of the cavity was depicted according to the
location results of microseismic events near the cavity-building well. In addition, the microseismic events were analyzed using b-value
method to determine whether a faulting activity is induced in gas injection, so as to provide reference for the safe operation of UGS. And
the following research results were obtained. First, no large fracture or collapse was discovered in the cavity-building well of this salt
cavern UGS. And it is indicated that the solution mining process is safe. Second, the shape of the cavity is irregular and it can be approx-
imated as a cylinder. Third, the increase of gas injection pressure of gas injecting well can induce a faulting activity, but whether the in-
duced faulting activity has damage to the UGS integrity cannot be judged unless long-term monitoring and analysis are carried out in this
area. In conclusion, the upper limit pressure of the gas injecting wells near the fault shall be reduced in order to ensure the safe operation
of UGS. In addition, microseismic monitoring technology plays a vital role in guaranteeing the safe operation of UGS, so it is necessary
to strengthen the real-time UGS monitoring during its building and running so as to provide a scientific basis for its early safety warning
and operation optimization.
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