202545 10 A 34 % 5 ] 44
W\/\/” MZ# {44,

WELL TESTING

fEENIESEHTA- XEHE . 1004-4388(2025)05-0008-08

DU 2 e i S XT38 Al i i im0 12 e Pl B R

wig' RE R E LR

L. AP LA RN TR PR R4 R TR ARBFge e DU AGAS 610052

2. AP R A A BRSSP0 AER 610095

IR B 24 9 A S BRI & B R R KL R IR IR A AR B R 5 I TR P AR 7= S B AR 5 B I (20257D1402504)

SR HOR, SRA BRI, 55, 001 22 3% Sie R DTS2 2Rl i 2 T e 24 Rl OR [T7 . i ST, 2025,34(5) :8-15.
Cite: DAI Qiang, WU Jun, CHEN Zhouyang, et al. Safety control technology for test oil leakage wells in Dengying formation Penglai gas area, Sichuan
basin[ J]. Well Testing,2025,34(5) :8-15.

WE ARERWNAHEZRAXTZARmEEFREREE, HEMNREEFEEREFERNG, BT TR X ER
FREEFRNREEHRAEGENESFRLAE BRUAME ARBEE FRAEN MNKXAFE AFENXR RPN
EHBARINEERER, FHRMER, FREFFRSRaELLsmE, FREN, GRERCESINREH RN E
FEHRR MEEERNRKTD MRS ERE FFMAET s NS Tr ik & 5 S A Bt (A B FF T2 RN Bk &3 — ke
AE DB R A R AR e 2 R, Y B R Rl B — R A, B R D JE RO K 100 m® BB P 4B L B 45
39%, BRI AEH TZ TN H 3 — 08T A B AT 5 X R & o] AL,

KB ERAX T H AR 0wk B E T R R Rk B — Rl R E R

HE £ S TE273 XERFRIRAD . B DOI; 10. 19680/j. cnki. 1004-4388. 2025. 05. 002

Safety control technology for test oil leakage wells in Dengying formation Penglai gas area,
Sichuan basin
DAI Qiang', WU Jun', CHEN Zhouyang®, YANG Ruoyu’
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2. Exploration Division, PetroChina Southwest Oil & Gasfield Company, Chengdu, Sichuan 610095, China

Abstract: To explore the causes of kill fluid loss after testing in the Dengying formation of the Penglai gas region in the Sichuan Basin
and to mitigate the risks of tubing failure and well control problems after testing, a comparative study was conducted on the reservoir
characteristics of the Dengying formation in the Penglai gas region and the Gaoshiti-Moxi structure. The relationships between post-test
kill fluid loss and factors such as drilling fluid loss in the target zone, acid stimulation volume, acid intensity, shut-in pressure, gas
production, and water production were investigated to identify the main influencing factors of kill fluid loss. Combined with the testing
practices in the Dengying formation of the Penglai gas region, the safety hazards of kill fluid loss during testing operations were
identified. The results indicate that high-intensity acid stimulation is the primary factor leading to fluid loss, while the development of
fractures and vugs in the reservoir influences the severity of fluid loss. Fluid loss exacerbates well control risks and the risk of tubing
collapse. By optimizing the kill fluid process and deploying an integrated testing and plugging string, the operational safety risks
associated with fluid loss were mitigated. Field applications demonstrated that the use of an integrated testing and plugging string
reduced kill fluid loss by over 100 m® per well and shortened the average operation cycle by 39%. The issues of kill fluid loss after
testing in mechanical testing packer strings and completion packer strings were resolved by optimizing the kill fluid process and
deploying an integrated testing and plugging string, respectively.

Keywords: Penglai area; Dengying formation; test for oil leakage; acidizing work; formation testing; well control risk Integrated

technique for well testing and sealing; well control risk
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Table 1 Comparative analysis of the Dengying formation reservoir characteristics in the Penglai area versus
the Gaoshiti-moxi structural belts
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Table 2 Acid solubility rates of Dengying formation
reservoir rocks from a set of wells in the Penglai area

Pine) OB/ m FRVE I/ %
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Fig.3 Acidizing volume vs. kill-fluid loss ( per well)
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Fig.4 Relationship between acid intensity per meter
and Kkill-fluid loss per well
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Fig. 5 Shut-in pressure after acid treatment vs. post-test
kill loss ( per well)
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Fig. 6 Relationship between test gas rate and
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