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Abstract

Production wellhead fluid is collected by field surface facility, followed by flowing to the united
station for treatment. The pipe network of gathering wellhead fluid could cover a large area, and
its investment is huge, so the pipe diameter design optimization is critical to improve economic
benefits of the entire oilfield surface project. It should take full advantage of the pressure energy
and the thermal energy of wellhead fluid and thus set station rationally to reduce both the energy
consumption and the construction investment of pipe network. Field surface facility system simu-
lation mainly includes hydraulic computation and thermal calculations. In this paper, we use
PIPESIM software for steady-state simulation, and perform the diameter selection of single well
flowline and collection trunkline, wellhead back pressure check, temperature calculation of en-
tering central processing facility, etc. This would provide guidance for the diameter optimization
of other oilfield surface facility system.
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1. 518

PIPESIM #i {72 Schlumberger 28 @JT A& 10— FhEEMRa S AL . IO BB T
— I TRE S B, AT UG BT A B Ak P (B AR K RN A R ) BEAT AR SN, 2 H TS
HIT R AL B N AT 22—, BAE A B a1 R AV AN 2 Fh 2 AT 5050, ot i
TR R HER PR AR A

AT T HA G PR W B AE g SRk FH S AR R e rh ORI, CUAR Bt S SR 5 2R 4 0 1
PLIE[1] [2]. Zh G LR A bR, s AMES RO & PR SR T2, oD TR
24[3], R ILBEUREEAMER R G [4], A IHAB IS SMER R SR E R IR RA — 2 MiE R E L.

2. BAITHRE

AR RSB B E PIAN R — R ERME BB, RIS Z, HRuZ
R ANE L 6] X Lk —REME Misfr i, b mEm s g witik. How
JERH . AR AL Bt IR T A . TR A A R, SRS 4 S SE PR U SL H AR BR BURIAR S
LA KA, Fa R PIPESIM BAFHEAT K SIS AT S 28 et T 23 5[ 7]

AR M RHANES L ZA P, BUESUE RIERTE SRR MIERTEE . MIZPIMIERTE
I HUN NBEN JRAS B 2 Gt TSP AN D5 T AT 5 08 [8] . W H kU, U MRS BAT 5
Phm, BEBTRARE A TTRPIRE W AE S B R, AR Rl S5 AR XA B SE B
DURI R BRI E WM, GEER G 1R, Rk 3 8, W SR R A T Rl N SRR
AN, b B )RR ARV A S E i 1 Yo S BRI DX, X R R i S A
TR A R B K A A S, S AT IRAEREAR[O]. ARIE BB, R PTARRE. RHE L. &
T s AR, ST B, A 1 PR[10].
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Figure 1. Oil gathering network model

1. EMEMER

BTSN [11], AKIKGE XIAEESH BRI TR IR 7R . voE IR, T
% 1 FURIIVIMRSE, BREREMESE, BHERNERTRIER. BE, MEE. KE, SR
A, EEMIRA IR, SE R R SRR [12], Herh I R Ak ) R MR R
FEEL R A, TR SERUGE FE D AR T H D Bk Ui Bl 2 MPag, 3E3b IR E AN T AR o
kI R (AT H Bk T & DL E 5°C) [13].

Table 1. Initial conditioning value

=1 VasHEE

Fre ZH HE
1 FH iR (C) 90
2 JF F1 7= £ (BOPD) 4000~5000
3 S EL(SCF/STB) 1250
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Continued
4 BIKE (%) 0~20
5 K EE@50°C (cp) 0.22~0.27
6 API (API°) 34~38
7 HER(C) -15~18
8 133 & 77(MPa) 1.2
9 B TR (m) 1.2
10 IR EE(C) 18 (%) 28 (H)
11 HHGARE(WIMK) 12
12 FE O K fe ¥ 8] (MPa) 2.0
13 BAR ARSI (TC) 23

3. ZBROMEMUL
3.1. ERtLiE

ERtdd  E AR O E R BRIRE. RN ES W E R R AE, P
A A B R vtk il s g eV RAS K, TSR A TR [14]:
P, =P +h, 1)
h =2 Y 0082622 @)
" 7d 2g d®

Hep B NI, PONEEEEE S, h NERIREE R (mms), A IR N T (EEHN), | N
ERKEm), dRNELRRMmMmM), v ABLTREmMS), o NESIEEmMSY), Q NELKEmMYS).
P — BRI MR, HE R BRI RERE, AR R [14):
Q Q +Q,

"TATT A @)

Horpry ERAUE, QA Q, 7 MR A AR B A SRR R i (mPfs), A BB R(m?) . PIARIRE
Leh IR AR T 3 mis, DB/ N i BB (b, IR HTRE i 2 AL AU BUR IR K B B ik B I
HE,

1R P R PU R ER P S AR o AR AT AR, O A7 I B AR b, ORISR AU A R L T
SRR R, BIZECE AU T 1. R AR AT 559240 R [15]:

v, = (@)

Hrb, v, NELRIHETYS), o MERFERCCEN), p, WIBBIHEEW bif). 5T AREEAERTR
AT AR IUE, kR ¢ =100, [A1&%NER ¢=125, ARTiHHc=120.

1) HIELEFE

LB FH-K 2 1 585l i 58 GO BT 81 Uik [16], B 224K 1600 K, IR
FEZEZ N 9.8 Ko DI HNHARREL A 2 ~F~12 SEA RIS RSFIT LIE /0 [17], 1581
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2 FHKE 2 Bsigi R ABH K DS EAREE 2 MPag, FTLLE H 6 ~F LA ERE R R 15 55
/NF 2 MPag,  HRPhIRE EE I 2 T EOR, a5 & O LRI e SUVFRLE (3 mis), BRI+ 6 <1 Y
IR L. R R K EEe & PR A 2R 1 A A2 18]

Table 2. Single well pipeline pipe diameter comparison results
2. BHELEREER

4 1% inch JE 77 Mpag mEC I m/s 2R R
FH-K-8-1600m 2 12.1174 90 6.6857 1.1168
FH-K-8-1600m 4 2.6397 90 5.9562 0.5271
FH-K-8-1600m 6 1.9332 90 3.5174 0.2700
FH-K-8-1600m 8 1.8789 90 2.0307 0.1539
FH-K-8-1600m 10 1.8713 90 1.3044 0.0987
FH-K-8-1600m 12 1.8679 90 0.9074 0.0686
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Figure 2. Pressure changes along the line of different single well pipe diameter change

2. TRIERBEHELBLENTN

2) EiTLERE

DL 2 5Bt 2 v O AL Rk (R SR S T A N I AT B AR LUE [19], IR AT K 13,900 K, TRZERR
EFEELIN 8.3 Ko AT HEM TL—HEEM 12 ~F. 14 ~FA 16 ~F=Foia, #A BT 12 ~F. 14 ~FM
16 ~FRELE, HART HARYE I H A ST Lbk . Wik 12 ~PEAR, BATERAS, i 2 SRR &
B AR S T2 AR R . R R FIZT SRR 3, SRS LMER T LIERE 74
et 3, Ay LR RS O O R AU R 2 MPag,  HLARH T 4R i dt e =
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Table 3. Key parameter running results of 12 inch trunkline
3 12 TERMTEXBEHBITER

R J& /7 Mpag BREC IR mis 1R i 2 b %4% inch R m/s
FH-M 2.6653 90 3.7806 0.3360 8 11.2511
FH-4G 2.6610 90 3.4263 0.3043 6 11.2593
FH-4H 2.6642 90 3.4248 0.3043 6 11.2531
FH-3G 2.6615 90 3.6043 0.3201 8 11.2585
FH-3G 2.6506 89.2965 3.6070 0.3201 8 11.2679
FH-3G 2.6510 88.6264 3.6036 0.3201 8 11.2561
FH-3E 2.6728 90 3.5981 0.3202 8 11.2367
FH-4E 2.6666 90 3.4236 0.3043 6 11.2486

FH-4 2.6952 100 3.1267 0.3009 6 10.3905

CPF 1.2000 61.3400 9.7213 0.6382 12 15.2303
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Figure 3. Pressure changes along the line of 12 inch trunkline

3. 12 FTERMTFLIBREENT K
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KB /m

FRIE 14 PR, BITHERYE, 3 2 SR I L [ DR Beba T2 IV L R v =R
FIBITSHINAE 4, FPIELMER T LRAETEE 2 4, a7 WAAFHF KR I L ok fe v

J& 2 MPag, HAEH 2 I AR Pt 8 55 250 R K
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Table 4. Key parameter running results of 14 inch trunkline

T4 1A TEMT SR XESRIBITER

AR J£ /7 Mpag imEC W m/s 1R ig R 1% inch B iE R mis
FH-4G 1.9287 90 3.9132 0.3001 6 13.0401
FH-4E 1.9355 90 3.9071 0.3001 6 13.0192
FH-3G 1.9258 90 3.1551 0.2418 8 13.0490
FH-3E 1.9432 90 3.1376 0.2414 8 12.9957
FH-4H 1.9326 90 3.9096 0.3001 6 13.0278
FH-M 1.9340 90 3.3858 0.2599 8 13.0236

FH-4 1.9762 100 3.8090 0.3189 8 11.9416

CPF 1.2000 60.8 7.1300 0.4687 14 15.2100
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Figure 4. Pressure changes along the line of 14 inch trunkline

4. 14 TERMTFEIBREENT K

Gk 16 ~PER, BTG, ik 2 5 8RS B SN I R DL S S T 2R R A R il
RGBTSR 5, F I RRMER TLAINFEE B E 5, IR K BARE T H OBk tiF
[1]J& 2 MPag, {Hi5 k4T 1.5~1.65 MPag [X [i], HAEHT2kitidid ik, BA 80 R I DR AZ S Ik,
FAVERIERIE R, WIS HR TS,

I R ARSI O TR i I PR T R A . IR 12 PR TR,
BRI 8 ol € i e i /) 2.0 MPag, B4 iimidod s e 48 16 ~ Rk, oD
. STl %85 14 S EmTEN, PO EE. SMTREyad: bl 2 55856
5 22 O AL B () S A T 4R B 4 4% 14 ~F[20]
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Table 5. Key parameter running results of 16 inch trunkline
5. 16 TERMTEXBESHBITER

B JE 77 Mpag BEC ik mis R hhig L 1% inch R rhiE 2 mis
FH-3G 1.5640 90 3.6057 0.2513 8 14.3485
FH-3E 1.5856 90 3.5732 0.2506 8 14.2587
FH-4E 1.5768 90 3.2991 0.2308 6 14.2950
FH-M 1.5831 90 3.8639 0.2708 8 14.2692
FH-4H 1.5736 90 3.3033 0.2309 6 14.3082
FH-4 1.6285 100 4.3439 0.3334 8 13.0292
FH-4G 1.5691 90 3.3094 0.2310 6 14.3268
CPF 1.2000 60.25 5.4500 0.3586 16 15.2000
1.6
b, —&— FH-3G
] —e— FH-3E
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| —&— FH-4H
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Figure 5. Pressure changes along the line of 16 inch trunkline

5.16 TERMTLIBRENT K

4. #hig

AT A EERT AN st A R U AT RS AL, i R B EOR . A b, shAMER R S
B I AR T2k, BOUMARTUIAE L. T PIPESIM BRI 57¢ B AEE A L i 1 fitik .
PO IR AR AL B B TS K DS A M) 2 AU 70 W55, DU Bl sl S SR i 3R 1 i3t
TR BB S5 E I 1 AT M BRI S H0R B KR TR, BIE K E )y 0% 423 T
DUAE T B ™A AR B0, X SR X K T SERZ I ORI S 02 S5 K R B, B Ee oy
1400, E7KHA 20%[H) TR TH RS HF IR DL 1ZRG0E DB R s SR R 4, A
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