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Abstract: Accurate acquisition of bottom=hole flowing pressure in coalbed methane (CBM) wells is of great significance for optimizing
drainage and production processes and improving CBM recovery. However, existing methods for calculating bottom—hole flowing pressure
generally have problems such as high economic cost, poor data timeliness, limited applicability, or insufficient accuracy. In particular, deep
CBM wells usually employ gas—lift drainage and production, and the dynamic liquid level data is difficult to obtain, which renders traditional
wellbore flow models inapplicable and seriously constrains dynamic monitoring and production optimization of these wells. To solve this
problem, a new method for calculating bottom—hole flowing pressure in deep CBM wells was proposed, aiming to quickly and accurately
calculate bottom—hole flowing pressure using wellhead casing pressure data in the absence of dynamic liquid level data by establishing a
more accurate wellbore flow model. In this method, a nonlinear formula for characterizing the dynamic liquid level position was innovatively
proposed, and the vertical wellbore was divided from top to bottom into a pure gas column section and a gas—water two—phase liquid column
section based on the dynamic liquid level position, thereby establishing a refined wellbore flow model. The pressure of the pure gas column
section was calculated using the average temperature and deviation coefficient method, and the pressure of the gas—water two—phase liquid
column section was calculated using the Hasan—Kabir analytical method. A comprehensive and efficient numerical iteration method was
established to solve the closed strongly nonlinear equation system composed of the nonlinear formula for dynamic liquid level position, the

pressure calculation formula for the pure gas column section, and the pressure calculation formula for the gas—water two—phase liquid
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column section, ultimately obtaining the bottom=hole flowing pressure of deep CBM wells. Finally, taking deep CBM Well A in the Daning—

Jixian block of the Ordos Basin as an example, field application testing of the algorithm was conducted. The results indicated that this

algorithm significantly improved the accuracy of field flowing—pressure calculation and demonstrated high computational efficiency. In

addition, this method showed favorable applicability in production dynamic data analysis, providing efficient and reliable technical support

for dynamic monitoring of unconventional gas reservoirs.

Keywords: Ordos Basin; deep coalbed methane (CBM); wellbore flow model; bottom—hole flowing pressure; two—phase flow; dynamic liquid

level; nonlinearity
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Table 1 Relevant parameters for calculating flowing pressure of deep CBM Well A in Daning-Jixian block of Ordos Basin
B A TR BINE B AR ENINIE

J U Hb )2 FE 1 /MPa 22 SRR IR Bt (M,)/(g/mol) 16.5
IR (H)/m 2 500 AR JIHE B (9, )/(MPa/m) 0.01

JFEREE(T )/ C 20 T (Y L SRR FE (e) /m 0.000 015 2
AR (T,)/C 70 Al BUR S BB R AN /M Pa 0.001
MR (d,) /m 0.051 SR PR B 13138 A B 26 A URS BE /M Pa 0.001
EENA2(d,) /m 0.061 FR I BB AR FE (2)/MPa 0.001

HEX S (y ) 0.57
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