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Abstract

Gas field ground gathering pipeline network system is the key to ensure the sustainable and stable
development of gas field, which can ensure the smooth, safe and effective transportation of natu-
ral gas. The production of gas wells and the change of wellhead production pressure have a certain
impact on the transportation process. With the continuous decrease of gas well production and well-
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head production pressure in a shale gas field, self-pressure gathering and transportation cannot
meet the requirements. At present, the gas field mainly adopts the single well-regional pressuriza-
tion process. With the continuous expansion of shale gas development scale, gas wells are gradually
increasing. It is of great significance to analyze and deal with the operation conditions of the pipeline
network, demonstrate and propose reasonable operation optimization schemes. The TGNET soft-
ware was used to establish a shale gas field gathering and transportation pipeline network model,
and the natural gas flow law in the shale gas ground gathering and transportation pipeline network
was calculated and analyzed. The relationship between the pressure and flow parameters of each
node in the pipeline network system was found. The single well-main line-regional pressurization
scheme was proposed to save economy and facilitate management.
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Table 1. Gas component content in a gas field
# 1L REHSKENSE

EG FEIR 53 5%
C 98.819
C, 0.436
Cs 0.007

CO, 0.432
N, 0.262
He 0.019
H, 0.025
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Figure 1. Comparison of pressure errors of platforms and gas gathering stations in well block A, B and C in June, September
and December 2021
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DTY315M-140(2)x92. DTY500M-150(2)x120 &2 F 5, FIH HYSYS B A RN AL, R4 E M
BTN, N EAENLSEPRE A i k() D A HECE) FHREE . il FROHER, HEA R e
R RISk bRt 2B0%. .

XoF BT 36 4 AL HEAT 22 IR E B B 24 T 45 B L R 4 LI R Sk it 26 R AR it 28, b DL DTY1120M-
230(2)x180(2) = Aa bl it B 45 oA, i 2.

DTY1120M-230(2) X 180rukou

Temperature 20.00 C

brocenre 30| viPa DTY1120M-230(2) X 180chukou
Liq Vol Flow @Std Cond 5955 m3/h Temperature  95.93 C
Actual Gas Flow 4859 ACT_m3/h Pressure 2.150 | MPa

DTY1120M-230(2) X 180rukou DTY1120M-230(2) X 180chukou

MBI

HEThze1 Power 196.5 kW
K-100-2

K-100-2
Polytropic Head 8964 m
Polytropic Efficiency 53

Figure 2. DTY1120M-230(2)%180 calculation process diagram
& 2. DTY1120M-230(2)x180 i+ E it 2 &l

41 FR1: FEEBE

{8 pipelinestudio. AspenHYSYS S8 AF#EAT 107 LB, wnl% 3 Fas, @R & HAENE,
VB HIRATT N BRIUA R4ENIAT B, Bk 7E C-H5. C-H4. C-H2. B-H8. B-H49A. B-H36B.
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Figure 3. Optimization scheme 1
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Table 2. Solution 1: Optimized parameters of compressor

#2. AR—MUBESRENEH

RASE KRGS
JEZEHINL R4EHLN R4l RN gL N
EEHUCE PR DS DUES DR mo SR g O
(m*h) (MPa) (MPa) cc) JE(°C) (rpm) (KW)
AHZL H23 TR 5 aa00 o 2.20 5.30 2000 11407 1486 241 92830
b FE4E L
A";Zlg‘&f}'%z‘ﬁ 1;20 52173.13 2.21 5.30 2000 11359 987 240  2064.74
Aj;'fﬁ‘ &i”}g%;}il 11228.96 1.70 2.06 2000 11526 148600 121  1000.00
A;::j;&iH}fggﬁﬁ;'[io 5340.750 1.35 2.36 20.00 73.00 1490 1.75 118.05
B-H2 6691.84 2.17 5.26 2000 10618 1490 242  239.59
A-H7 6767.040 1.63 4.68 20.00 123.39 1490 2.87 297.76
C-H5 33333.33 5.21 6.17 20.00 150.00 987.00 1.18 2140.22
C-H4 33333.33 4.01 6.01 20.00 150.00 1486.00 1.50 2054.06
C-H2 33333.33 3.82 5.83 2000 15000 148600 153 204555
B-H8 5657.08 4.95 7.01 2000 15000  1486.00 142  2090.79
B-H49A 25000.00 5.05 8.13 2000 15000 148600 161 154659
B-H36B 54166.67 5.31 6.36 2000 15000  987.00 120  3477.66
B-H35 62916.66 2.6 6.8 20.00 150.00 987.00 2.62 3624.49
B-H34 32083333 2.67 8.5 2000 15000  987.00 3.8 353053
B-H27 6250.00 2.15 5.48 2000 15000  987.00 255  362.22
B-H20 2233.67 2.02 5.78 20.00 150.00 987.00 2.86 128.11
B-H19 14111.75 2,02 5.79 2000  150.00 148600 2.87  809.07
B-H41 55898.75 5.13 6.1 20.00 150.00 1486.00 1.19 3581.42
B-H14 18843.04 5.16 6.1 2000 15000 148600 118  1208.86
B-H29B 14890.13 2.08 4,12 20.00 150.00 1486.00 1.98 882.22
B-H6 4056.21 412 5.54 20.00 150.00 1486.00 1.34 253.05
B-H4A. 4B 27147.17 4.12 5.68 2000 15000 148600 1.38  1688.90
B-H10A 10416.67 4.13 6.06 20.00 150.00 1486.00 1.47 644.13
B-H11 63470.83 4.12 6.40 2000 15000 148600 155  3902.89
B-H21B 11420.50 5.05 5.77 20.00 150.00 1486.00 1.14 733.75
B-H16 15229.75 413 5.54 2000 15000 148600 134  950.24
B-H25 2201.04 2.71 8.5 2000 15000 148600 3.14  123.67
B-H17 223370 2.38 5.20 20 95.64 1486.00 2.18 289.19
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1) TREE%

TRERCTAN 5 ER IS (b B b R AR AR A & W B H T AT PR S B AG S g i E )

Mit7[2013]429 ).

ChMER R 2 TREMBETE ) (2015 FR)-

Crhige e 2 TRESR T E D) (hi

11[2015]12 5 e AN SC[18], HAd 3% FH PARAT A il 11[2012]534 53044, T ok F$% 8%t . fEHL %

e if P 2% . Sfidp o E A% 7 T3/ i, TEERE L 7 Ji o E

B R LR AR I IR T 2% 1.1

JITCIEE S IR AEHLO RS AR 3 o [ ih £ 131 5% 280 704 IR > =) BRI i L7y 23 R AS [R5 Ay R kAT 11
W, HE4EHLHEALAE HL R DL 330 RIgATHEATIHE, CAIb My 0.4493 Jo/kWh, oA 3 7 R 2 5

—E, AABREMAENL 3,

Table 3. Scheme 1 supercharging process investment estimation (10,000 Yuan)

F3 ARIBEIZREMGET)

Wi H 4K

1451800 kW + 1 £
500 kW

2 % 1800 kW

1 % 1800 kW

2 % 500 kW

1 £ 500 kW

BT
fiEHb 2

T 9

jeavdcgiib
BTN S gl ot

Bhgeisit ok
Wt e 2% Bl 5

Jiti 2

ke o

KRR A B S

&% 8%

TR SRR

AL

o

o o> o> op

kw

R (%)

7

~N N O

5
40060.65

B
11025
12000
2400

5250
1875

I
315
225

90

315
225

LR
660.24
471.6
188.64

660.24
471.6

EM % it
210 12210.24

150 12846.6
60 2738.64
210 6435.24

150 2721.6
14543.41

40.50

247.50

487.40

121.57

790.21

48.63
20.55
37.50

1116.08
54405.67

2) I HH A5

1145 500 kW, 1800 KW FRIBKZN 45 WL #E R 3.07 L/d. 11.05 L/d, #i#& 25 Jo/L, JEHEMEERE AN

3) HlLA14Ed 2

(3.07 +1l.05) x 25x 330 x 45
10000

=524.205 Ji Jul4E .

L 1800 kW HLIKIEAFHLHLZL4ES 3% v 6 J3/d, 500kW 4Ed 3% v 2.5 Ji/d.
HLHYET 2 N = 6x19+2.5x26 =179 J370/4

U B P SR A {4 55108.88 5 JT.
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42. FR?2

AR G IR o E R, FEQRUERS E M R TR DL, SRR 5 DL 4%
BB EE AR, Nk, F R A AT A, R LA A B, A 4 FroR. SRR
e 107 e LR TN 2 P 0 P B0 I - T 2 8 s+ Xk £ s 9 5, 3l i & B T AR A LA
JRICA B IR AL M B AT 70 i, RIS EON R 4, BRAEBIRERSE ik RV, DUEBIE5HEm H i,

LU WA 5.
From  To (inclusive) Flow 456 wnkd
e M
219
273 X,*“ -
329
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508
4| X ewom
\hm

Figure 4. Optimization scheme 2
4. RILBFRZ

Table 4. Solution 2: Optimized compressor parameters

® 4 BRZMUBESGENSH

BAVEME

Flow 1542 wmid.
Pres 250 MPAG

Pt )5 R IEGENL S5
L RS 4N RNl R4l o
LA E iﬁ*g(\m Ej;)F ALE  HIE OADHE I ;ﬁ(ﬁﬁi FE b (Ifﬁ)
' 71(MPa)  #3(MPa)  J¥(°C)  J¥(°C)
A-H21. H23 & hb
23325.25 2.20 5.30 20.00 114.07 1486 241 92830
A ESEHL
H19 450 912993.70 2.21 4.85 20.00 96.041 987 2.18 1194
B-H35 £ 53 512500.00 5.84 6.8 20 34.06 1486 1.16  2667.82
B-H6 H5uk 52343.50 5.48 6.8 20 40 1486 1.19 39253
C-H1 453k 304166.67 4.38 6.8 20 61.7 1486 155 4895.14
A-H4, H5. H11-F
11228.96 1.70 2.06 20.00 11526  1486.00 1.21  1000.00
G I 4L
C-H2 33333.33 3.82 5.83 20.00 150.00  1486.00 1.53 204555
B-H8 5657.08 4.95 7.01 20.00 150.00  1486.00 1.42  2090.79
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Continued

B-H49A 25000.00 5.05 8.13 20.00 150.00 1486.00 1.61  1546.59
B-H35 62916.66667 2.6 6.8 20.00 150.00 987.00 2.62 3624.49
B-H34 320833.33 2.67 8.5 20.00 150.00 987.00 3.18 3530.53
B-H20 2233.67 2.02 5.78 20.00 150.00 987.00 2.86 128.11
B-H19 14111.75 2.02 5.79 20.00 150.00 1486.00 2.87 809.07
B-H41 55898.75 5.13 6.1 20.00 150.00 1486.00 1.19 3581.42
B-H4A. 4B 27147.17 4.12 5.68 20.00 150.00 1486.00 1.38 1688.90
B-H10A 10416.67 4.13 6.06 20.00 150.00 1486.00 1.47 644.13
B-H11 63470.83 4.12 6.40 20.00 150.00 1486.00 1.55 3902.89
B-H21B 11420.50 5.05 5.77 20.00 150.00 1486.00 1.14 733.75
B-H16 15229.75 4.13 5.54 20.00 150.00 1486.00 1.34  950.24
B-H25 2201.04 2.71 8.5 20.00 150.00 1486.00 3.14 123.67

1) TREHH

Table 5. Supercharged process investment estimates (10,000 Yuan)
F 5 BEIZREGE(ATT)

T H 445K FAAL ) w&% st el M &t
1 % 1800 kW + 1 %= 500 kW = 2 3150 90 188.64 60 3488.64
2 %5 1800 kW + 1 %= 500 kW = 2 5550 90 188.64 60 5888.64
3 £ 1800 kW = 1 3600 45 94.32 30 3769.32
2 %5 1800 kW = 3 7200 135 282.96 90 7707.96
1 # 1800 kW f 3 3600 135 282.96 90 4107.96
2 % 500 kW f 5 3750 225 471.6 150 4596.6
1 % 500 kw = 3 1125 225 471.6 150 1971.6
BATYZ Kw 36477.92 13268.51
1 HL 3% 40.50
H G 247.50
R T 487.40
LIV BB 2 121.57
gt o 790.21
Tt £ J I i 9 48.63
Bailis i 20.55
KLU R AMEE B e 716 9 37.50
&% 8% 1116.08
TR 47709.17

2) MR
B4 500 KW, 1800 kW HLIRZN 4G LIS #E &84 3.07 L/d. 11.05 L/d, #iri% 25 Jo/L, TS FERE N

B _ 407.715 JiJul/4E.
10000

(3.07+11.05)x 25x 330 x

DOI: 10.12677/me.2023.113053 434 i AR


https://doi.org/10.12677/me.2023.113053

Xk %

3) WL 442t
L4 1800 kKW HLIRE4EHLHLAL4E 4 2% o 6 Ji/d, 500 kW 4Ed 3k o~ 2.5 Ji/d.
HLA4Ed 35 N = 6x18+2.5x17 =150.5 J5 IT/4E .

HUE P FH AN B 48267.385 57T

PRI R T REAT X EG, SR A T2l BT S I S bR R, b 7 19 MR AL, TR TR
TR, HENEEE, B3 TR E . NBSERRIE A, i SRR A
A DA SOE s A B R A AT 1B, ST 2 AN ST BT, Rl F B, P a+IX I
WISCLET 6 + BRI, AP O BT R, T BT AT, a5 Tl
SIIEF R AR PO AR BEAT I 70K, T RS AT 4 R T %
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