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Calculating method on static horsehead load of water drainage and gas
production equipment about beam pump for CBM wells

LIU Xinfu, QI Yaoguang, LIU Chunhua
(College of Electromechanical Engineering, China University of Petroleum, Dongying 257061, China)

Abstract: The horsehead load of water drainage and gas production equipment about beam pump is one of the im-
portant parameters which mark its work ability. Static horsehead load plays a major role in horsehead load. Static
horsehead load is the important basis of selecting and using correctly the water drainage and gas production
equipments. Based on studying actual mining in Chinese CBM wells, the horsehead load of water drainage and gas
production equipment was analyzed, the calculating method of horsehead load and its variation were set up, and the
algorithm was verified based on the data of field measurement. The verification results show that the weight of rod
string and liquid column plays a major role in static horsehead load, but pressure on the piston imposed by liquid
column in outside of tubing cannot be neglected. Static deformation in up and down stroke is relatively small. The
calculating method has simple steps, its results conform to reality, and it can meet the need of statistical data cal-
culation for CBM wells. This will help to lay a theoretical foundation of studying the horsehead load of water
drainage and gas production equipment in CBM wells. Also it has important directive significance and application
value for designning calculating and selecting water drainage and gas production equipment in CBM wells.
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Table 1 The calculation data of rod string

m m
d/mm Alem? gz/kg-m™ g 7/kgm™

16 2.01 1.67 1.47

19 2.84 2.35 2.06

22 3.80 3.14 2.75

25 491 4.09 3.59

28 6.16 5.15 4.52
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Fig. 1 The sketch map of pressure on the piston imposed by
liquid column on single-phase water stage

pc=0
Py
By =F =4y - pyghc 4)
D kg/m® ke

( ) m
1.3.2 &A/KMAAZ B
Pe  Pg 1

Py
By = P+ P = Ay (pu&hc + pg) Q)

Pm kg/m3 PG
Pa
1.3.3  FABAAMRIAB N
Pc  Pg 2
2

Py
PH:AH(nghc+PG)zAH'PG (6)

1.4



%24 x| HAEE: REAHAMRERLEG ABETITH T E

.77 .

H

1
||lI
|
|

he |

"

2

Fig. 2 The sketch map of pressure on the piston imposed by

liquid column on single-phase gas stage
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Fig. 3 Static indicator diagram
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Table 2 The basic data of the CBM well
d /mm A /em? Dy /mm Ay /em? D /mm Dg /mm L/m E /GPa
22 3.8 70 38.48 75.9 5.51 435 202
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Table 3 The data table of parameters values of the CBM well

H/m pc /MPa Pw /kg'm’s Pm /kg'm73 My /mPas

423 1.962 1016 425 0.79
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Table 4 The calculated results of static horsehead load in CBM well

Pz/kN PL /KN PH /KN PJS /KN P’z/kN ij/kN A /cm
13.66 15.33 7.75 21.24 12.0 12.0 7.0
S max
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Fig. 4 The static indicator diagram of the CBM well
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