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Abstract: The greenhouse effect intensity of methane in natural gas is much higher than that of carbon dioxide, so eliminating or
reducing natural gas emissions in gas pipeline venting operation is of great significance in achieving the "dual-carbon" goals. For gas
pipelines that needs planned venting, this paper establishes transient simulation models using two kinds of natural gas recovery processes
(i.e., the centrifugal compressor of downstream compressor station and the mobile reciprocating compressor) and the traditional cold
venting process, and comparatively analyzes total time duration required for venting recovery, vented gas volume, recovered gas volume
and other parameters. The following results are obtained. First, the recovery duration, venting duration, recovered gas volume, and vented
gas volume obtained by using the implicit central difference method have the deviations within £8% from the simulation results of the
corresponding TGNET software and the actual data of the venting process. Second, for the simulation model of the vented gas recovery
process, the conversion of boundary conditions needs to be considered for centrifugal compressors and reciprocating compressors. In
the simulation of the venting process, it is necessary to consider the conversion of pressure and flow velocity boundary conditions at the
outlet of the riser. Third, three natural gas recovery schemes are prepared for the planned venting of gas pipeline. Specifically, scheme
1 uses the centrifugal compressor of downstream compressor station; scheme 2 uses the mobile reciprocating compressor; and scheme
3 is the combination of scheme 1 and scheme 2, that is, the centrifugal compressor of downstream compressor station is employed for
recovery, and the mobile reciprocating compressor is activated for continued recovery when the inlet pressure drops to the minimum
allowable value. In conclusion, scheme 1 has the shortest recovery duration, but the lowest recovery efficiency; scheme 2 exhibits the
opposite results; scheme 3 shows a recovery efficiency similar to scheme 2, and the recovery duration between scheme 1 and scheme
2. Moreover, the recovery scheme with the combination of centrifugal compressor and mobile reciprocating compressor is selected for
the recovery of the vented gas from the pipelines between valve chambers, which gives consideration to recovery duration and recovery
efficiency comprehensively, realizing good economy and feasibility, and thereby it has a better overall effect.

Keywords: Gas pipeline; Venting; Natural gas recovery; Transient simulation; Compressor; Scheme optimization
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