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Shale gas wellhead cooling technology for dewatering gas production in Wei 204 well block

LIAO Gang, HE Qiuyun, ZHU Tiedong
Well Testing and Workover Company, CNPC Chuanging Drilling Engineering Co. , Lid. , Chengdu, Sichuan 610000, China

Abstract: Due to the high wellhead temperature of shale gas wells, part of the formation water enters the gas transmission network after
gasification and then condenses into water, resulting in the increase of transmission pressure and pipeline corrosion. Through the pilot
test and engineering calculation, it has been clarified that nearly 90% of the energy is wasted in cooling the backwater, so the water
should be removed before cooling. Through the comparative analysis of refrigeration cooling, vortex tube cooling and throttling cooling
technologies, the core of wellhead shale gas cooling technology is defined as throttling cooling. The corresponding key cooling
equipment has been developed, forming a composite process technology of “efficient water removal + throttling cooling + cyclic
cooling” , and a new set of cooling method for shale gas at wellhead in dewatering gas production has been established. The technology
has been applied in more than 10 well times in Wei204 well block, and has successfully realized the efficient cooling of high temperature
shale gas at the wellhead. The maximum temperature drop is more than 40°C , which reduces the amount of the water entering the pipeline
system. This technology improves the gas transmission efficiency and safety and lays a foundation for the large-scale commercial
development of shale gas.

Keywords: Wei 204 well block; shale gas; gas transmission pipeline network ; cooling technology; throttling cooling; dewatering gas

production; gas transmission efficiency
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Table 1 Statistics of drainage data of some wells
in Wei 204 well block

s IR HE TR SRR, SR
HEE/C FHEEE/C (m’+h')  (10°m’ed™)
B 204H4-XX 40~55 42. 66 6. 64 8.39
35~48 38.11 7.30 1.46
48~66 57.65 15.67 4.24
B, 204H5-XX 55~74 67. 14 14.05 5.33
60~79 67.09 14. 41 1.33
70~90 76.23 14.53 3.29
B 204H6-XX  70~99 85.63 17.93 4.85
70~92 79.26 13. 89 3.70
60~75 65.93 10. 57 5.50
B 204H10-XX  60~80 65. 84 10. 55 4.79
65~84 67.09 10. 98 4.62
70~85 72.93 18. 44 1.01
B 204H11-XX  70~85 68.95 17.39 5.27
60~74 60. 48 6.21 1. 64
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Fig.3 Technological flow chart of natural gas cooling process
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Fig.4 Flow chart of ground cooling process
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4 Hig

(1) 37 8 TUASHERAE L B3 , 283 A W g 45
5, BT TR e E
KA FEAEST 5 50 8, R TE R 204 JFIXIREH| T
—BEHERAE TUA ST D RRR B AR T

() Akt T 202, 76 5 A AR i A &
JEBRZK A8 FRRE IR TG, SR FH 5 R BR 7K + 715 i B i +
PEERBEIR 2 G T 2B, (A5 1 KSR g

J135 40 C UL L, L8 T BAn I RS 3%
T, DRSO KA i R G, B R RCR AR
i

(3) HERAE MV S 11 DA SRR L2 HOR 7R3
204 FEIX BRI AW s R 58 T 0 AR
WA A, [FEE, 28 5 20 O 1R IR A%
BRI PR AR IR R AR L T S A
YR,
Bt Rt X R EXR BRI AR L2 R, N RAIR T
BRGIEIRLT TR LERR B, a3t 695 8 A=
XHA TR,

&% 30k

(1] 200k, Rk, sk, B WA filt 2 e FE X 300 3 7
EAEEML)]. P EA R, 2019,24(4) :539-546.
LI Mingbo, WU Zhiwei, ZHANG Jinwu. Influences of
shale reservoir characteristics on production test in Weiyuan
block [ J]. China Petroleum Exploration, 2019,24(4) .
539-546.

(2] BESE. K T 5ot tb——L2Am )i

JRI GRS I [ T]. RARAI RS TF %, 2018, 41
(1):51-57.
ZHAO Guoying. Deployment and optimization of “factory-like”
horizontal well ; A case study on Weiyuan shale gas reservoirs,
Sichuan basin [J]. Natural Gas Exploration and Development,
2018,41(1) :51-57.

(3] W8 URAL, 2. R O T HE SR A Ml A S0 55 452

ARIFE[T]. BRI E,2018,41(6) :40-42,45.
PAN Deng, TU Ao, XIE Kui. Difficulties during shale gas
well early-stage flow-back and well testing and technical
solutions [ J]. Drilling & Production Technology, 2018 ,41
(6) :40-42,45.

[4] #2E,8/0NE, EFH. WL X TUETHER R T 2050
Brld]. HiRT21,2019,42(4) :60-63.

XIE Kui, ZENG Xiaojun, WANG Lei. Flow-back sand
removal process at Weiyuan shale gas block [ J]. Drilling
& Production Technology, 2019,42(4) :60-63.

(5] TG, 35 L. TUA OB PRV BRI ], i
FH,2016,25(6) :56-58.

HE Enpeng, PAN Deng, TU Ao. Surface desanding tech
for shale gas well [ J]. Well Testing, 2016, 25 (6):
56-58.

[6] X%, WM. KT -EUE 3 iUa OB HER R 1L
AR HEREAE 0 A (1], I, 2016, 25 (6)
12-16.

LIU Fei, PAN Deng. Optimization design and analysis of
back flow characteristics of shale gas well in Changning-

Well Testing, 2016,25(6):

Weiyuan structure [ J].



30 W 2.4 w4

2022 4 H

12-16.
PRIEK. 8 P BT R IR O R S [T]. 3l
S A#3E,2009,28(1) :41-43.
XU Zhengbin.
technology in natural gas industry [ J]. Oil & Gas Storage
and Transportation, 2009,28( 1) :41-43.
TR VK B H LR, RS A A G R IR 5
[J]. ArimARliseit,2017,28(2) :21-24,54.
ZHANG Rubing, E Riqitai. Research on wellhead natural
gas about throttling and non freezing vortex tube [ J].
Petroleum Planning & Engineering, 2017,28 (2):21 -
24 ,54.
PO SRS TR 2 B HORTE R R
M. KA EA1H,2010,28(2) :37-42.
LYU Qingnan, ZHANG Wangzong. Application of vortex
temperature separation technology in natural gas industry
[J]. Natural Gas and Oil, 2010,28(2) :37-42.
[10] PRAS JIE. 309 Vi 1 L B % 7 K AR A< 1

[J]. HA5#U1,2011,31(2) :37-38,42.

SHEN Jie, XI Wang. Principle and application of vortex
Gas & Heat, 2011,31

[7

[

Application perspective of vortex tube

[8

[}

[9 (ERIAINA

[}

tube in natural gas domain [ J].
(2):37-38,42.
A, INBUR, Eor. R BT i A KRR
RN HLT]. IRIE SIS ,2010,38(2) ;18-22.
SHI Xin, SUN Shufeng, WANG Li. A review of the vortex
tube in the natural gas industry [ ] ].
Superconductivity, 2010 38(2) 18-22.
BEAAE BRI, T e VL, 45, i A I FAH R 7E R AR
IJkEF'E‘JWJEH[J]. h#iz ,2009,28(6) :69-72.
XIONG Changzheng, CHEN Chuan, YI Kejiang, et al.
Application of vortex tube heating technique in gas industry
[J]. Oil & Gas storage and Transportation, 2009, 28
(6) :69-72.
JERI. I A R AR KB I S T Bt )]
5K T.75,2018,41(3) :61-63.

LIAO Gang. Gas hydrate formation and preventive measures

[11

[

Cryogenics and

[12

[

[13

—

in oil & gas well testing [ J]. Drilling & Production
Technology, 2018,41(3) :61-63.

A AL PR HK RGN SR B EGE )]
Tk HIZK 5 1%7K ,2019,50(4) :52-54.

ZHENG Xiang, DU Wei. Optimization of circulating cooling

[14

—

water system and reconstruction of cooling water [ J].

Industrial Water & Wastewater, 2019,50(4) :52-54.
[15] SKE . AR B EARGE )], Atk

K,2019,26(5) :250,261.

ZHANG Xiali. Technical transformation of circulating cooling

tower in petrochemical enterprises [ J]. Petrochemical

Industry Technology. 2019,26(5) :250,261.
B, BN S SUA PR R 24 T et
PR T]. #iRT2,2020,43(3) :31-33.
ZENG Lingxiang, LIAO Gang, YE Changwen. Research
of industrialized operation technology for horizontal shale

Drilling &

[16

[}

gas wells in complex mountainous areas [ J].
Production Technology, 2020,43(3) .31-33.

[17] Bk, T =l Dm0 ik i R A0
MR RH[I]. HiRT.20,2017,40(6) :38-40,55.
HE Qiuyun. Factors affecting well testing surface flow
scheme optimization at Changning-Weiyuan shale gas
block [ J]. Drilling & Production Technology, 2017, 40
(6) :38-40,55.

(18] BE/INAZ e | 52 XSUIEE. I )1 T B =
AR TZ M [T]. Bk T L, 2
77-79.

ZENG Xiaojun, LU Feng, KOU Shuangfeng. Analysis of

fracturing and flowback technology in Sichuan Fushun

T S A3 A
2016,39 (2) ;

shale gas reservoir [ J]. Drilling & Production Technology,
2016,39(2) :77-79.

[19] XU, E2h, 45, 5. U1 4 50 SO T 22 42k
HEMRe AR [ T]. g B TR 225 4 (AR B
2013,32(1) :30-34.

LIU Fei, WANG Bo, PAN Deng, et al. Surface flow-back
test technology of shale gas in Sichuan basin [ J]. Journal
of Henan Polytechnic University ( Natural Science ),

2013,32(1) :30-34.

[20] B/ X, REM, 4. DR IE D88 75 0L A <K
JEGZE R HE By N T [T]. &k T2, 2014,37
(4) :54-56.

ZENG Xiaojun, LIU Fei, ZHU Tiedong, et al. Application
of two-compartment sand filter in plug-milling operation of
shale gas horizontal well [ J]. Drilling & Production
Technology, 2014,37(4) ;:54-56.
[21] FH5E. Bk X 00 SR R R T ZHR 5T
[J]. WAIHMIR,2017,26(2) :64-67.
XIN Yongliang. Research of fracturing technology for
shale gas horizontal well at Weiyuan area [ J]. Well Testing,

2017,26(2) :64-67.

St X PR

E—EEE A BN, B ,1983 4E A WS A, TR0,
2010 AEEAY T PH RS A R 2= SO TR %L, B A 5
SHREMTT 7T 5B IR 55 T/, HiiE . 028-86017418,
13550096019 ; Email : 357831591 @ qq. com,, @15 il . AR T
AR X AR A B 157 5 W B 4w AL : 610000,



