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Abstract

Air release emission is one of the important links in gas field production, and the acquisition of
specific air release emission and identification of key emission sources in the context of dual-carbon
has been an important way to realize air release emission reduction in gas field production. In
view of the complexity, aggregation, incompleteness and huge data volume of air release data from
gas field stations, this paper proposes a key emission source identification method based on the
ordinal relationship method and cluster analysis. First of all, based on the characteristics of gas
field station process flow, we constructed a system of 4 categories and 30 types of air release
emissions in production; secondly, we used the ordinal relationship method and combined with
the actual calculation of the station to get the emissions of specific air release emission sources;
then we applied the inverse distance interpolation method to supplement the missing values, and
used three kinds of cluster analysis algorithms to identify the key emission sources, compared the
results of the analysis and synthesized the characteristics of the algorithms, and then we found the
balanced classification thresholds and obtained the classification results. Finally, the method is
applied to an actual case in a gas field in Southwest China, and the new classification threshold is
2.775581, and it is found that the key emission sources of the three algorithms are mainly distri-
buted in the booster station. The study shows that the identification results are reasonable and re-
liable, and provides new ideas for the identification of key venting emission sources.
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Figure 1. Flowchart of the realization of the method for identifying key air release emission sources based on the ordinal re-
lationship method and cluster analysis
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Figure 2. Quantitative index system for gas field station venting operation
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Figure 3. Basic flowchart of DBSCAN algorithm
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Figure 4. Basic flowchart of hierarchical clustering algorithm
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Table 3. Calculated weights after normalization for a well
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Figure 5. Basic flowchart of hierarchical clustering algorithm
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(1) BHEDITER

SR VUFEE IR s 53 4 K 7~10 MRS as AT b, 53R S5—Fh DBSCAN i
BONER, BB EEMESN 1.2758; BRI RER: 1284 54 4, 2254 36 41>, A0+
AR A AERS Feul s 5 T F KMEANS SURECNIRSE, IGHU4r S BIME )y 4.36578; TEK I Hr 4t R
BoR: LA 764, 2250 144, SHEHRBOR 2L T /AR AE Rl o s 58 =R B IR R EIE B N IE
EEU 2 AN 2.6853; JZIR RIS FEIR: 12 684, 235 224, FKEH R 3 4
SRS R R = ANBMERIIE N 2.7756, WMERES TG RER: 156681, 284 221,

(2) s EBIEM T

B Byt Rt — B e i AE I RRE . B R BE T : KMEANS > H{E >
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13 RN IRSE, AT BER—LEAR LRI REA D LRI RIS R IR R M 7 R B IR BB &
W, BB R HE REA AT 7398, H S SEPRTEME NG LAa B RIEN A0 R BE R IE 2.7756,
ERBWHIERE B R REEAR, R0 2R REAE BT X 2 R A

(3) RBREHEBUE R 45 3
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Table 4. List of classification thresholds and results
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Figure 7. DBSCAN algorithm
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Figure 8. KMEANS algorithm
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Figure 9. Hierarchical clustering algorithm
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