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Optimization of amount of methanol injection in gas gathering station based on water dew
point analysis: A case of gas gathering station of Zizhou gas field

Zhang Yi'?, Shen Lei’, Tian Xijun®, Hu Junzhi* and Liu Peng*

(1.5chool of Petroleum Engineering, Xi'an Shiyou University, Xi'an, Shaanxi 710065, China; 2.Key Laboratory of Oil and Gas
Special Stimulation Technology in Shaanxi Province, Xi'an Shiyou University, Xi'an, Shaanxi 710065, China; 3.Petroleum
Technology Research Institute of Changqing Oilfield Company, CNPC, Xi'an, Shaanxi 710079, China; 4.No. 2 Gas Production
Plant, Changqing Oil Field Branch, CNPC, Xi'an, Shaanxi 710200, China)

Abstract: During the transportation of the natural gas gathering station, due to the constantly change of the temperature and pres-
sure, it is easily to occur the hydrate, resulting in the clogging of the pipeline and affecting the normal transportation of natural gas.
The main way is injecting the methanol when the natural gas by the gathering station. According to the situation of Zizhou gas gath-
ering station, we used the process model of "the separation at room temperature in small station, transportation as moisture vapor,
and concentrated dehydrocarbon and dehydration in processing plant”. In order to determine the reasonable methanol injection
quantity and optimize the methanol injection system, firstly, we measured and compared the water dew point and the ambient tem-
perature of the natural gas at the inlet and outlet of the separator at each level to determine whether methanol injection is needed. If
the methanol was needed, we would take the maximum difference calculated between the gas dew point at each stage of the gas sep-
arator and receiver, and the corresponding ambient (pipeline) temperature as the maximum temperature difference that need to be

optimized. Then, we used the industry standard dew point correction chart to establish the dew point correction model. Finally,
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based on the maximum temperature difference to be optimized, we determined the optimum methanol injection amount by the corre-

lation analysis between the methanol injection volume and the temperature correction value in the gas gathering station of Zizhou

gas field. The obtained methanol injection volume can effectively inhibit the formation of hydrate and save the cost. The final recom-

mended table for methanol injection volume suitable for the gas gathering station in Zizhou gas field can be used to guide the pro-

duction.
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Fig. 1 Technological process of gas gathering station in

Zizhou gas field
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Table 1 Methanol volume statistics in 2014 of each
gas gathering station in Zizhou gas field

FERER/(L-(10°'m*) ™)

i 1A ~3H0 4A~6 7H~9H 10H~12H
PH-1 3% 5.47 221 0.19 0.88
P-4k 7.99 1.93 0.5 0.73
YH-8 3 8.06 2.51 0.45 1.09
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Table 2 Correction value of water dew point with
different addition of methanol

B AR JE 3 ARG B8 RO A s 25 O IEE/C

(g-m™) MPa -10 -5 0 5
250 1.5 1 1 0.5 0.5
250 3.0 2 1.5 1 0.5
250 4.0 3 2 1.5 1
250 5.5 4 3 2 1.5
250 7.0 4.5 35 3 2
400 1.5 1.5 1 1 0.5
400 3.0 3.5 3 1.5 1
400 4.0 5 4 2 1.5
400 5.5 6.5 4.5 3.5 2
400 7.0 8 55 4 3

(L0 A R B B AL % 2

KErELh_EmEnXE
K2 SHEERMN TSR

Fig. 2 Flow of methanol injection in gas gathering station
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Table 3 Comparison of correction and fitted value of
water dew point with different addition of methanol
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-5 3 290 -345 45 458 172
0 2 207 359 35 313 -10.57
15 148 -1.19 2 214 7.03
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Fig. 3 Relation between original measured dew point
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value and corrected water dew point value
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Fig. 4 Relation between correction value of water dew point

and methanol content function
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Table 4 Calculated daily methanol injection rate
according to daily gas transmission rate
(the methanol price is 3 000 RMB per ton)

i ESer sSehbivd wmeve W
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10'm*  (mg'm™) (mg-m”) (t-d") (JC-d™")
M-13 49 3992 9492 02695  808.50
W7 PH-4% 614 33999 965 03838 115127
Y-8 86 198.76 1170.6 0.8358 2507.35
K7 -4 619  997.55 34487 15173 455179
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