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Abstract

The natural gas extracted from the offshore gasfield is transported to the onshore gas treatment
terminal through the submarine pipeline. After a series of treatment processes, propane, butane,
light hydrocarbon and condensate are produced. All these liquid hydrocarbons production is not
only related to the temperament component of each gas field, but also affected by the working
condition of the land terminal equipment. Firstly, by analyzing the technological process of the
land terminal, the precipitation of all kinds of hydrocarbons production was analyzed through
clustering to find out the key equipment that had an impact on the recovery efficiency. Accurate
calculation of liquid hydrocarbons production output is achieved by machine learning method.
Finally, using the machine learning model, we can predict the production of each liquid hydrocar-
bon under the different working conditions, and provide the basis for the optimization direction
of the process flow.
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Figure 1. Schematic diagram of processing flow of natural gas processing terminal
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Figure 2. Scatter diagram: abnormal judgment of liquid hydrocarbon products precipitation
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Figure 3. Scatter diagram: determination of condensate output anomaly
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Figure 4. Process: the modeling process of predictive liquid hydrocarbon and condensate
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Figure 5. Curve: apply box diagrams for outliers determination
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Table 1. Data set after outlier processing
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H 2 2 2 = & O TR v
19-12-1 135.85 1010.97 230.99 68.4 121.55 1 1
19-12-2 134.68 1166.41 229.89 68.6 121.73 1 1
19-12-3 134.95 1181.02 229.39 68.89 122.07 1 1
19-12-4 134.86 1181.33 228.69 69.27 122.63 1 1
19-12-5 134.53 1179.38 225.34 69.51 123.19 1 1
19-12-6 132.64 1145.34 150.85 70.76 123.49 1 1
19-12-7 145.29 1065.17 212.96 69.81 125.68 1 1
19-12-8 157.24 1152.35 232.7 72.53 132.79 1 1
19-12-9 145.49 1126.21 225.67 69.71 127.7 1 1
19-12-10 116.41 1134.7 221.21 70.35 130.27 1 1
19-12-11 105.89 1113.94 210.57 70.48 129.76 0 1
19-12-12 99.75 1114.03 209.86 70.46 131.49 0 1
19-12-13 113.86 1090.89 211.12 70.51 131.07 0 1
19-12-14 137.78 1064.99 211.52 70.56 129.46 0 1
19-12-15 136.71 1056.99 211.39 68.67 128.31 0 1
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Table 2. Modeling data set for predicting hydrocarbon product output after data sparsity
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19-12-1 135.85 101097  230.99 68.4 121.55 0 0 0 0 0 1887.88
19-12-2 134.68 1166.41  229.89 68.6 121.73 0 0 0 0 0 1932.58
19-12-3 13495  1181.02  229.39 68.89 122.07 0 0 0 0 0 2026.62
19-12-4 13486  1181.33  228.69 69.27 122.63 0 0 0 0 0 2018.06
19-12-5 13453 117938 22534 69.51 123.19 0 0 0 0 0 2046.66
19-12-6 132.64 114534  150.85 70.76 123.49 0 0 0 0 0 1963.27
19-12-7 14529  1065.17  212.96 69.81 125.68 0 0 0 0 0 1948.23
19-12-8 157.24  1152.35 2327 72.53 132.79 0 0 0 0 0 2038.64
19-12-9 14549 112621  225.67 69.71 127.7 0 0 0 0 1918.94
19-12-10 11641 1134.7 221.21 70.35 130.27 0 0 0 0 0 1610.21
19-12-11 0 0 0 0 0 105.89 111394  210.57 70.48 129.76  1103.66
19-12-12 0 0 0 0 99.75 1114.03  209.86 70.46 13149  1177.78
19-12-13 0 0 0 0 0 113.86  1090.89  211.12 70.51 131.07 1102.86
19-12-14 0 0 0 0 0 137.78  1064.99  211.52 70.56 129.46  1095.33
19-12-15 0 0 0 0 0 136.71 1056.99  211.39 68.67 128.31 1148

BeJa, PR 2019 M HARIERIZREE, 2020 FEIE P B MRS, BATHLARE ST .
3.2. a8 IR

S L ST I B SRR P 2 TR HEAT TN, o b3 ) T B A S A, B R
SRR T ={(x.3). (20,2, ) (o vy )} BEEA (x,x,0,% ) 5 (0 v s vy ) ZIRIE R FIFEIA
NI BRER 2, 3 R 2 e E . SR R EE . Jesm e, %S, A UGEIR
% TELR V[ V51 5 B FE SR TH e SR HEAT [V T30

TEL TEATEEA AR, WA A SRB AL B AR, iR

y =B+ Byx, +-+ Byx, +e€ )
et E AR (Lo, ) (Lo, )oeee s RERE GBS RPN p,, 0o o S B NIERE
KR

EX e  [B]
Y2 Lx,,x,, & B,
vl lx= lxz.l.).czp == . @
lxnlxnp
A ] 5]
y=BX+e 3)

Z Julnl VA R 5 Z RGN S 40, A A U RS R TN 55 S i (el )3 B B 2 TR R D IR ZE B o

DOI: 10.12677/jogt.2020.424107 18 TR AR AR


https://doi.org/10.12677/jogt.2020.424107

BT AL a7 2] SEHL B H R 2 0 A 7 i R TR S 42 0

FETHHFEIEARZE BRIBIEA R R IL R B, 3R TR W] ARy e S B R, SRk R

1) VHAIRTHER £ (x) =0

) Mm=1,2 M

a) THHEEZE

b) rmi=yi_fm—1(xi)’i=192"“’N

o) MAEIE r, A — AW, HBET(x:0,)
d) ¥ £, (x)=fo, (x)+T(x:0,,)

3) AEEH T £, (x) = ST(x:0,)

PRI B3 2 ANTTIERT 2019 SERYAE R HEAT I ZR, ARSI

LI i A BRIl R R, AR IE 6. 7 .

2020 -5 595 AR P EOE TR

2500
o Willl_Zuk MR R © TP _Bh BRI -R AR o EhR_ AR
® [ =y 000
[ ]
2000 v & ﬁﬁi. 'ﬁgﬁ C
w oy wTTEE
1500 R |
o :h& wd %o
[ ICY w
1000 @;ig )
[ ]
500
0 [}
2019/12/21 2020/1/10 2020/1/30 2020/2/19 2020/3/10 2020/3/30 2020/4/19 2020/5/9 2020/5/29 2020/6/18

Figure 6. Scatter diagram: comparison between prediction of terminal
production
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Figure 7. Scatter diagram: comparison between prediction of condensate oil and actual production
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Figure 8. Histogram: comparison between prediction of cumulative production and actual cu-
mulative production
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Table 3. Annual production plan for each gas field
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Table 4. Optimal production of liquid products under operating conditions
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