LIRS
Journal of Project Management 56 %@ 8 @A 1062025 4
EHA, W FIES (SSN) @ 2737-4580(P) / 2737-4599(0)

E R EL AR T ELTRPEERS &R

s

I AR AR 8] A B AR R
DOI1:10.12238/jpm.v618.8362
Hﬁj g] E,$\EX}J%%;}£7}—\/¢E%T4/F_‘H’_*ﬁ;?ﬁ’ﬁ%ﬁ)ﬂ/ﬁl\/{ﬁ’ ﬁg%#&%’f?ﬂkﬁ}?\ Féﬂ&m%ﬁ‘&}‘ﬁﬁ

B AR TEE AN RE, IRA@EQIE, 2T FRBASHRFHGF0 . FAESR
5HA, MAEZALRRIE. Ak, RARREHARSGBH, ki, BREHNET LR,
Bl i TR A AL | AR A AR SRR A ARG R WAL S 4 F e e Sy A FAE L P 8g S E B R
[RE2IH] & ERBEHA; FTHL; AHL; ZEFRK

The challenges and development of fixed—point replacement technology in underground
operations
Ma Jianghua
Liaohe Engineering Technology Branch Well Repair Technology Research Institute
[Abstract] The fixed—point replacement technology has important application value in underground operations,
which can improve operational efficiency, reduce risks, and minimize resource waste. This article explores the
principles, current status, and challenges faced by this technology, analyzes the impact of underground
environment on technology implementation, technical difficulties and bottlenecks, as well as safety and
environmental issues. In the future, fixed—point replacement technology will develop towards automation,
intelligence, remote control, and other directions, while emphasizing equipment miniaturization, modularity,
and environmental protection and energy conservation. The continuous optimization and innovation of
technology will promote its widespread application in underground operations.
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