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Improvement and application of a novel drainage pump of deep coalbed methane wells

in south Yanchuan
WU Zhuangkun, ZHANG Honglu, CHI Yuxuan, YIN Zhonghua, ZHANG Zhuang

(Engineering Design & Research Institute, Sinopec East China Oil and Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: In order to solve the problem of frequent well laying in the coalbed methane field in south Yanchuan due to sand
production (pulverized coal), a novel drainage pump in south Yanchuan coalbed methane well has been developed. The novel
drainage pump is designed as a forced pull rod hemisphere—type seal, and the plunger assembly adopts a hollow design. The pump
diameter is ¢p38 mm, the stroke is three meters, the stroke time ranges from one to three times per minute, and the displacement is
4.8~14.6 m’/d. The novel drainage pump is used together with hollow rod and tubing, forming a dual-channel integrated pipe
string for production and cleaning. It can not only meet the normal drainage gas production, but also facilitates well flushing and
discharging pulverized coal. In addition, the flushing fluid does not enter the stratum during well flushing, avoiding the pollution of
the flushing fluid to the stratum and preventing the failure of the fixed valve and the pump from being stuck caused by the
deposition of pulverized coal or sand in the coalbed methane field drainage well. In 2022, the novel drainage pump was applied in
two wells in the south Yanchuan coalbed methane field, and since then, no fixed valve failure or pulverized coal card pump has
occurred. As a result the average pump inspection period of measure wells has been extended by 285 days. Field tests demonstrate
that the novel drainage pump has the dual functions of normal gas drainage and coal powder discharge through well flushing,
providing a new technical support for improving the overall development level of coalbed methane field in south Yanchuan.
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I #s B #5:2023-01-30,

F—EBEE N M (1972—) 5 AR, @9 TR, 28R BUM AT & SRV AR TR . bk - VTR B AT AR X
TLAR Y 375 5 42 ik 9 54, MR 25 : 210019, E-mail : uzk.hdsj@sinopec.com

BEMEEE KR (1966—) , B, AR, g TR, FZNF RN T ZE MW R TAE. Muhk : VO34 R i i g DV A ik
375 54 Rl 9 S MREL A% : 210019, E-mail : 2534032617@163.com

BEE&WE : E AR E RS b5 TR — R8O £ 5 AR (P20074) .



20234F
13 Ha

SOf 2 T B HER SRR AE )1 o TR R R S A itk e ot 417

N FEHRZEHIF L ENEZ T &850
PUZH 2512 AR AP 3 2l 2 5 R R A T
600 ~ 1 000 m, F-1424 880 m, PG HRJT 52 MG TE4HF 2 S-4
ZHZRATF 1000 ~ 1 500 m, P4 1300 me 25452
SEREEEL N 5 m, RIS 11.3 m'/, BEZBE R
AT(0.2~0.5)x107 um?, 494 0.344x107° pm?, FLER
JEAT3.0 % ~ 6.7 %, JEFHRFLIRSAEZE", 6825
FIHE AR R VR B4 15 45 A T 2.77 ~ 4.79 MPa, “FE ¥ K
3.91 MPa, 7EVEH T E L& /T 4.47 ~ 10.57 MPa,
V128 7.98 MPa., RFFAL AT K 7 52 LA R AR L
HP R SGARTIX., Hb)JZAK A K EE A T3 000 ~ 5 000 mg/L,
JKHY S NaHCO,, J7 5 LLAG 38 v Py & L ey JTs o PAT i
R XN 3, 2K T 10 000 ~ 160 000 mg/LL,
DL CaCl7K B F2270, 3 2022 4F 12 7, 48 1] pig 45
EAR MR 1037 O, SE A H =l
0.56 m*, H =K T 2.19 m* (R FE 978 10, (5 4
HERIELH) 94 % FE)IFEHEZ R EZHER T208
BRENINHER T.25,2021—2022 4F , 1 ) 1| B M2,
FEHE R R DU BOR 3 R S i -850k
126 11, (5 B 62 %,

] P 2 SCHEZRCR S R T 20 A KA 2
FER PR HERE S EHKCR R T A, K
e FE R A A B IR T8 R AR R AN T UL
TR LG By 3 ) SN 5 AT Z R R 23 ), 28 X0
N E AR ACE TR H R T I N A58 2o ] )
HEVR AL AR N, S R R JC AR . O
Uit HE K R AT 20 S i o5 T 2l 00 WG I R 4
UL A W i 7 AR 0O M )2 7 R A B S
U BUIR A W2 S T R 1 TR 5 1Y 048 mm T
73 mm A Z 8] 1 FR2s B0 Ik T . S0 S HE K
KA T TS, HE R 58 ) o (R FEHL
H A LA 1000 kW -h, HA 77 AR5 30 G

FE )1 g B2 A FZEHER T2 4 L HE
R TZ0 X HER T2 0 2 2 0 v] &, AR 2
o (HYSHERIT H P2 B AR T 2.19 m* i, 63 P
P AN REHE T o O T A DA [R) 8, B 507
TR DR T2 R A shiE A pe
T & FE TR T2, AR 2SOk +8 B Ve
T RRIH VR A ARy | S 18T P R TE
Ye s B ARSE A S B FR R T2 2@ X M
S8 it A 0 HEVRGE R B I SRR U, DA T
A PR HE R T (R T R SO L IR

TEHAEH, FEFEHEYT RN ERT
250 m* i}, £ K ARSI EL A, SEUK TR G F
S2.0 ) B N 3115/ WhZ i B v s R AV v G DG 1 BU R <
PR AR T VR 4 S b M THT 3 K T AT, 184
R H A KR R 2.9 m/d, Jovk
HEH R 15 TR RS

BEXHHE )1 R M2 SRR )2 R S S LA
SR A B B ) R, R S 1] AR A
KR SR . 2022 4F , Z Il Ve HER
LI N FH 2 11, 15l 57 249 6 5 A 01 48 £ 285 d.
LB AR R 1| P A2 A A B R T2 R 1
AR,

1 HRHER AL T
1.1 BEEAFZER

LR A AL ZE 0 3l ISR ] S RSB
T, B LR A FA )27 R H T, A R
TCHRHEE o O 7 DR RLHER SR TCVA VI HE R
a7 A A JRE Ry 1 [ e, 4 WA R 5 BT A 7 ik, O
5T B =B AU AT BRI L2 A Ot
LR H A P Ve — R T 2 (BT 1) . R
LE S U

1) dd i =B b R RLAE R T 0.12 mm AR

G|

TR L BRI 2. 20 T 5 3 s 4 B R R 5 5 5. 45 kIR
6. T RY TR ;7. 243
B R B — A AR A A R
Fig. 1 Schematic diagram of integrated wellbore structure for

coalbed methane production and well flushing
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Fig. 2 Structure diagram of novel drainage pump
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(during production )
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Fig. 4  Structure diagram of traveling valve assembly

(during well flushing)
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Fig. 6 Pressure and flowrate variation curve of well flushing

pressure and well flushing fluid for novel drainage pump
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