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Abstract: Commercial production started in 2010 in the Zhengcun Block of the Qinshui Coalbed Methane Gas Field, where the syn-
chronous construction development mode was adopted. However, due to many factors such as the geological structure, gas volume,
fracturing, production means, single well productivity varied differently with a rather low wellhead pressure and posed an impact on
the stress sensitivity of pipelines. In view of this, we first selected a proper hydraulic calculation method fit for a CBM gathering and
transportation system, then adopted the simulator TGnet to build up a model in this case, for which the BWRS Equation of State and
the Colebrook-White Equation of Flow were chosen. Thus. the present operating status of the gathering and transportation system in
the Zhengcun was simulated and analyzed simultaneously. On this basis, finding that the partial throttle transformation was resulted
from the overload of gas transmission volume or pipe diameters change, we also put forward the following countermeasures: capacity
expansion of gathering stations, throttling optimization of the inlet piping of each gathering station, installation of a fly ash filter, a
water condenser on each production line, and implementation of more double gathering lines to be built. Through the above optimiza-
tion and adjustment measures, the previous problems like the over-high pipe pressure, pipeline effusion, low piping efficiency caused
by coal ashes, etc. were solved in the Zhengcun CBM gathering and flow lines with good results achieved.
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ciency, countermeasure, depressurization

BEeTH : BHEZBHLE KL W E 195 ik K 22 SR & R TR (i 5 : 2008ZX05061)
PEE B A BRI, 1960 4F4E & G TAREI A1 BN R SR IF R P98 TAE. bk . (048000) Ll VG 45 & 3 T SC 19 %
969 5, HLiE:(0356)2286669,15135686780, E-mail:mcq chm@ petrochina.com.cn



2. X R

T 2014 42 8 A

W0 7K 5 b R 2 ASCH R AR DX e A RO AT X e, R
) 2010 4F & B4 ™ . R FH S — I 4l — 4 <0k 4R
T ESERN 10 km, A BRI 166 M, 4 11
JE PR 25X 101 ~30 X 10" m® /d, £k A E
SEESI N 30X 10" m*/dM Y, IRAT KB Sk R 4
FEAFEAE VLT A,

D) IR 25 5 K AR AL U
0.8X10'~1X10" m*/d.H 50 % [ I 7= < 1t if oI
Wit A,

2) DI 2 AR A i AN 38, R DX B R
(T s 41N

DI ERZE TR I DR SR, =S X M
pakii e

A) R A rb S A R R K B A Ak B R B A
fb &= R K L i T3 10 R AR SRS Ve ) 2%
REEK RETEREL P B AE BRI,

SDEBRRRAMEEFFSFEEEZ P EH KR
(R 53 TR R o Pl A0 AR SR W Al B, R B o B 6 TR
AR B TR B TR M K % B i R 4R AL R
FMPRE S T 5 25 B ME R I A ), R AY
1 A R SR IE AT AN R i H R RN T IS AT AR .

LTI EHILC W A e, AR ELD
AR A T 2L BE L A MR B AT R I Bk
0.21~0.23 MPa, J # & M iz 17 & J1 ik 0.31 ~0.33
MPa, izt 5 F 0.2 MPa [ 31 7, 45 W £ g 7 8 A
i, 7 3 O S R R e,

1 EWRFEAUHAEDE

D ik t3E A B2 AR S K T R

2) R FHAGTE 1Y 7K I3 358 J7 1 455 480 0 B B i 3% Ge A+
TERY [R]

3G A 7 AR AR AR Y S B Ta) R T A0k 7
i

4) BLY Lt B BL

5) 38R RIS B S il 280 X L A3 AT
2 KAHEFEMLE
2.1 Weymouth £/

18 GB 50350— 2005 MM L) . B AT
S A R ORI AR RV T O B R IR T A A R L E
BRI (Weymouth) &I AR,
pi— b
AZTL
A g, MEBITERE,m"/d;d HEBENL cm;p,

g, =5 033.114"

R AR ST (XS R ) s MPas p, N EZ 5
J (R TT) MPas A g AR B9 A X 88 O 25730 5
Z NSRS BRI 5 T SR B #0)
PR LKL N EEEKE km,

T ) AR AR ) 2 L A PR 3R T AL
Al B 3 2 6 2 XA Y IS A A R T A ARl 1 AR )
BEARCR AU 6 o R O T R AR R R B T
AR R 4 e o 0K fe 45 Jal B 3 20 0 i B SR (E O L
BB . PRI AN 7 08l i 0 5K
2.2 TGnet &4

TGnet B AT LA AL TR 50 1) A48 i 6 B AL, o T
DI AE 2 WM P A EREREN . 26
FEAGHLANE A0 &% DL B FE A 52 i 47 1) #5240 s 47 2 80
BRI T T 7R N B R B IS PR R R G . R 42
it T “Sarem”“BWRS”“Peng”3 FIR 25 5 12 0T {3k £,
[A] A 42 L T “ Aga” “Colebrook” “Pan (A)” “Pan (B)”
“Weymouth”5 Fl & R UT 26 K R A 20, o 40 47
3 PR TF BT 5 FhAE & R MR TR ] — AU
AT ISR 5 B A R ARSI B AR
msh i .

2.21 KR&EH5#E

1) Sarem J5 i 3% T 1R] B0 A CUR 20 23 R 0
B AT 5 A E A CO, 5 D) B TH 5 T
BWRS il Peng J5 2 Wi T 42 4 Ui (4 (UM 2
HDRIHE,

2) Sarem, Peng il BWRS J7 7 4 H 5 (4 3& ]
Fl e 20 AT TSRS RO . Bl
W e B A A 2

3) A 2t T e, BWRS 5 FE #5¢ 2 4%, Sarem
5 i g A7 BRL 5 ATH B3 B2 5 TR 13, BWRS J7 # fe 2
Sarem J7 FEE IR,

4) WA FH Y8 FBL 7 1 A Ut Sarem J7 FEiE AT TR
M T AR K 4 I s BWRS Uy F 3 ] TR
S ,Peng-Robinson 5 #&id F yu [l & 55 ,

R, 7R B2 A S 58 HE R R FH BWRS 5
21 Peng-Robinson /2,

2.2.2 EHEARKRI A

1) K A Colebrook-White J5 18, B ¥ 61 &
TE R TR RS A A AR A &5 AL X B T LR R B A
PR T O0 R BKEBE

2)Pan(A) J5 B A2 ZE 02 A H LY . ANl T i
THHE AR B B RS . A
TERZE R E M R A K,

3)Pan(B) 75 F I T K AR VEZ U i 4 A



534 B 8 %

5 m T « 3.

FRTF 600 mm ) TR,
4)Weymouth 2AxidE Fl FE£ERAE A KT 900
mm L,

3 ERARSZIRSH

FH TGnet B AR X e 48 W AT d A5
R T H BWRS J5 2, i 3l J5 #% H Colebrook-
White 2,

SRR 1 SRAEZ 2 5 RAE .3 SR
AR A LA 2.9 SIRAE 11 S5 AL
AR Yo @l gBRELRITHmAE. LN 15
WJZH 297 5 2 BUE & AT i U B Ol Hh A 2t
w2z, 11 SRARERIELAMED
KE] 90V BER B O AR TEHELREREKR, AW
WAL,

4 SEBMARFMAAEEE

4.1 ESHYHE

HRAE 77 a5 0, KA DX B B S i Al 3k 28 X
10'~31X 10" m’/d, LA 3 & H 6 HLFF JC 2 2 2L
ROCESITHY RGN, Lt X dr, ik R
BRAT AR AL, H o b T AR/ B8 Bl R0 7 i, AR S
VE 3TN
42 ESHBHOFTET RN

Fo 43 R 100 R A5 4 RN 5 At A 3 A R B R B
ARuE AR B IER 1A SO E 3 A0,
VR figp D Jry S DO ) A
4.3 REHMDITIRE

TEBEZ A 77 5 18 v, Bk TR 23 3 B i &R
SN IE SRS SRR, R T 5 pem 1Y UKL AR
B R AR AL I T DA AN SR A B L, L AURL R AR R
B B A SR L T 2~ 5 e 4 BURE I
B RO URRTE R AR ML L 0T DA S i o i A5
AL, 7™ T 5 W) R 46 BL Y 38 AT A80% DL RO T v
PSS T R DR X FR G R e BIE T T TR AR
Rt UE RS R UG AT 2 BALBAE S oA 17.5 X 10°
m®/d I B it i 2
4.4 REELLERKSE

RS Lk A BRI A TR L B R
TFRAEENROIHEM AR A Z WA 7,
Pk I Bk S HEAT 4 44, o T B8 = I Ak
FIERRE L LA BBEKS N THOK, %7 &
HeK 7 B 52 BRI

HEIK A% 0 A0 RN R 5k R

Dt EL B RS EMGITRELAL W=
101.325A/p+B. i p NIEIT.A B HREL.

2) MR T e 1 2 H e ot 2 DA R 2 5 A A
KT L o A T T R AR K R A 42

D EBK SR I E AKX n=KAWT /pV.
Hoh o R BEK 2K AW A I UY £ B BT K B
kg/m® 3 T g HE R ) GEEZK 5 04 HEBCR BOR B3 10
B, — ok UL IR B . AR N T 7 D hy o S K B B
kg/m®:V REK A MAER . m* s K % Bk &
78 A R HIE TS ] 400 S 35 1) 5 P FR

D TR LR 22 BRI L 38 T 8 58 43 % IR MR % 1
B — B EE K A, W0 SR A 0 B K 2SO WA b I
A I EORE BE K A AR AU R YR S,

BEK AR B B LR 1,

KA TV B4, R TLIMILAT30° A
G ATCH AL It TELENCHAL, st

[ERIZH /4
LT ‘\E@?

O
SR A6, A
it 22, R A 180530

WRIZH /F4k
SETART LR S i,
W2 /T2 st

1 BAkEHEETEE

45 #EEZ%

24 SRR 211 SR A R
CE2) A LA T S He 07 000 47 100 L 3% 1

UL BRI FE 2 S IRALE 3 5 IRd] 4 S
AT 1WA 2.9 SRAE 11 SRAmdE— X
RTPEENEL LR EMES 1SRk
FIHEATRE I J1 N 0.32 MPa &K% 0.22 MPa, %
Wi 3 Sl vl JE 3 AT M 0.09 MPa [ E 0.07 MPa, &
BLis AT R IR Y AR BLAR 2R K22

5 KEWMAFMALPAREYLR

KT DX S ) e g e AP ) 280 SR AR BT I8 e 2 i Y
1 S4E M 0.32 MPa &= 0.16 MPa, [®{41°F1
JESIH 0.23 MPa [% %2 0.14 MPa, [ JE 8 5 i
39.9% . HSEBRFE RO THEIUE G 2).

AL I8 3% J5 KRR X S 2 SO H = E W Wk
TR H B S 2.5 X100 m® L 4 Sk HE R B
2 FR%.H 0.09 MPa &% 0.06~0.07 MPa(& 3),



o 4o X K 52 L W 2014 4 8 H
—_ F1 EMKARBEEATMNE
ERuk
P WA/ ARG S/ RbEET/
[ (10" m® « d™H) MPa MPa
R FE 2B A 4 W & \ 154l 6.3 0.32 0.22
T 115 AL 2 2 w4l 3.6 0.25 0.21
_ 354 3.1 0.24 0.19
105 g 4 5 3.4 0.26 0.19
- ! 5 5 g4 2.4 0.25 0.16
6 5 1 41 2.3 0.25 0.17
=N I
8 5 g4 2.3 0.22 0.16
9 54 1.6 0.21 0.14
10 5 (R4 0.2 0.18 0.15
11 Sl 1.8 0.15 0.12
3 SHES U 29.6 0.09 0.07
K2 ERRSZRUERAE TR MPa
EANN AR E S bRIE S SCht R E S
154 0.32 0.20 0.16
2 5 g 0.25 0.18 0.15
354 0.24 0.18 0.14
'}7 e 0.26 0.17 0.16
7 R e = o
B ¢ 554l 0.25 0.17 0.15
= 6 S g 0.25 0.16 0.14
2 BEZ£REA 754 0.19 0.15 0.13
s 8 5 g 4 0.22 0.15 0.14
6 it 9 = w4 0.21 0.13 0.12
Y2 - - = e Q
DB TR GE 1 M AOF I Ry ppepe 10 T A o8 o o
- 11 294 0.15 0.11 0.11
105 . T 4B 6 4 0 26 6 A% 17 i T R e 1 45 T S i A2 2 A
. . \ o . 1% 0.32 0.16 0.14
JhA P B, A1 00 o 0 0 U A e R B A St
295 - 0.12
29.0 | 0.11
~ 285t 0.10
2280+ 0.09
g £
5 275} 0.08 &
= 270 f 0.07 4\2
265t 0.06 w2
260 0.05
255 | i } 0.04
—— R X L P —a— B b gE L
g | AT X B H 775 B = Uk .03
24.5 : T S S T 0.02
— o w [ o DN — on w o~ [ ) — on wy | N o o w ~ N — on w o~ N — on w
S T ITITEIT T IO ISR TSI
D [*X) D (o)) D D D (=) (=) (2] (=) (=) N (=) N (=] (=) (=] (=) (=] (=) (=] (=) (=] (=) (=] (=) (=]
(=) (=) (=) (=) = [ =] (=) (=) - (=} [o=-] [-=-] [-=-] o — — — — — — — — — — — — —
4 A d ddadaddddddddddddadddddddddddd
S © o o o0 2 o o0 o2 2 o o o o o0 o o o o o o o 5 o o o o o
[\l [\l [\l o™ o N o o [\l [\l [\l [\l o o [\l o [\l o N o (o] o N o N [\l N o
sy {)

3 RMUAESHEREESHBFSESHEENMER



534 B 8 %

5

o T « 5 .

AT BT 1]

)BTRS A R O T fR A T 220 T AR R
G Z L A ZTT R R R RIS TN BEIE
W s 1 25 4%, 1T 22 5 s 17 240

DBR R E L N BUK 3 SR 2B )R
SA T R S BR AR R L BUK B R N A
AR oMb 31 B 18 A e 7 R ) B . RS SR K A N R
R T A B HE K T 6 R4 IR B 52 5 16

& % x #t

(1] b VPP E L0 S5 90 7K 43 b 0 2 <0 8 0 X B o Tl 4R
i T LA ] KRR Tk, 2010,30(6) :87-90.

XUE Gang, XU Qian, WANG Hongxia, et al. Process op-
timization of surface gathering system:Case history of the
Fanzhuang Block in the coalbed methane gas fields, Qinshui
Basin[ J].Natural Gas Industry.2010,30(6) :87-90.

FH e Bt B, A B L A5 U0 7K b i A AR I X e ot T A
TS BHE T RAT T, 2011,31(11) :30-33.
TIAN Wei, CHEN Hongming, MEI Yonggui. et al. Opti-

(2]

mization and thinking of ground surface gathering process
in the Fanzhuang Block,southern Qinshui Basin[]].Natural
Gas Industry,2011,31(11) :30-33.

AR A B A R R AU R R R e [ .
A AIE ,2013,32(12) :1276-1279.

(3]

LI Xiaoping, LI Jie. GONG Jing. et al. Tests on pressure
drop characteristics of coalbed gas flowline[J].Oil & Gas
Storage and Transportation,2013,32(12):1276-1279.

IR, SCREIR XK, A SR T RN AL B RUBTHR A 0 A
10 R BE ALY ] Uiz . 2013,32(8) : 818-823.

XU Yuan, Al Muyang, LIU Wu, et al.Dispatch optimiza-

(4]

tion of gathering pipeline network based on quality indices
of natural gas processing plant[J].Oil & Gas Storage and
Transportation,2013,32(8) :818-823.
VLA, 4 M2 AR H R e A Ak 9 4 7 vk L0 . il <0 F St T T
F2,2010,29(11) :39-40.
JIANG Qidi,
methods of gathering and transferring system[ ] ]. Oil-Gas-
field Surface Engineering,2010,29(11) :39-40.
(6] AR, HEERAE , B A3y, 55 2 AR SR i 0T 55 1R 22 S
WAL ] AR5 2013,24(4) :32-34.
ZHAO Yu., HUI Xixiang, BA Xili, et al. Difference be-

tween Pipephase and TGnet in the simulation of the low

[5]

JIN  Guangbin. Optimization adjustment

pressure gathering system in the coalbed methane field[ ] ].

Petroleum Planning & Engineering,2013,24(4) ;32-34.
(7] M BAE Rk 2L 15 = 0, 55 il F T & 31 4 i 3R e A A6 7
REPORBE IS SBR[ ] A RE TR, 2007,12(5) :65-67.
YANG Genggui.» ZHU Jihong, GAO Yunfeng, et al.Research
and practice on optimization and adjustment technology of oil
and gas gathering and delivering system in latter development
stagel ] |.Sion-Global Energy,2007,12(5) :65-67.
(8] Xt =, K& AR M4l RE MR W] A
MR B3, 2008,19(2) : 15-17.
LIU Jiyun, LI Yuqing. Optimization and adjustment of oil
system in Chaoyanggou Oilfield[J]. Petroleum Planning &.
Engineering,2008,19(2) :15-17.
(9] ELre, X, EBW, S b K AER I m T AR
(1. RS Tk, 2008,28(3) : 109-110.
WANG Hongxia, LIU Yi, WANG Denghai, et al. CBM
ground technology in Qinshui Basin[ ]J].Natural Gas Indus-
try,2008,28(3):109-110.
[107 e, AL, )0 AS A5 2 A Tl TR T2 25 R A
A5 04 RSl 231, 2008, 19.(4) :34-37.
LIU Ye, BA Xili. LIU Zhongfu. et al. Analysis of coal
seam gas surface engineering technology and optimization
[J].Petroleum Planning & Engineering,2008,19(4);34-
37.
VEVE BB, AL EE L 55 0 K A b A 2 A B R HCR R
FW A ALLT]. KRR KT ,2010,30€6) :91-93.
XU Qian, XUE Gang, WANG Hongxia, et al. Optimiza-
tion of flow line network: Case history of the Fanzhuang
Block in the coalbed methane gas fields, Qinshui Basin[ J].
Natural Gas Industry,2010,30(6):91-93.
HUERAE 4, A A R EE R A E i AR AT
i) R K 5 L) A i B R 152 3, 2012, 23(2) 1 14-16.
HUI Xixiang, TIAN Wei, BA Xili, et al. Problems and

[11]

[12]

countermeasures of coal seam gas field surface engineering
in China[ J].Petroleum Planning & Engineering,2012,23
(2):14-16.

ZADG IR RS A HF REREBRR AR LS
WD B AR BT R L)) TR ,2012,14(2) £ 30-37.
WU Jianguang, JU Yiwen. PEI Hong. et al. Research

[13]

progress in China' s coalbed methane surface gathering
process and monitoring technology [ ] ]. Engineering Sci-

ences,2012,14(2) :30-37.

&R f A 2014-05-03 ke 4 BAD



