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Abstract: [Objective] Most inland oil fields in China are currently in the high water-cut production stage, with a water cut of generally
above 90% and even exceeding 95% in some blocks. This situation leads to increased heating energy consumption for the surface gathering
and transportation systems of these oil fields. In an effort to address this challenge, field experiments on low-temperature gathering and
transportation of high water-cut crude oil have been conducted in some high water-cut oil fields. Nevertheless, some engineering technical
uncertainties persist, such as the feasibility of temperature reduction, the extent to which temperature can be decreased, and the potential
wall-sticking occurrence. [Methods] The wall-sticking occurrence temperature (minimum inlet temperature) for low-temperature gathering
and transportation of high water-cut crude oil pipelines was investigated through laboratory experiments and numerical simulations. The
results revealed the impacts of transportation temperatures and wax precipitation characteristics on wall-sticking occurrence, leading
to the establishment of correlations between wax precipitation points/peaks and wall-sticking occurrence temperatures. Furthermore,
the hydraulic and thermal properties of the gathering and transportation pipelines were simulated using Pipesim software to assess
temperature profiles and pressure drops along the pipelines with different inlet temperatures. [Results] The trunk pipeline operated
safely for oil gathering and transportation, with the outlet temperature reduced from 55 ‘C to 39 C (a decrease of 16 ‘C). Additionally,

the heating furnace at the W5 heating transfer station realized a natural gas saving of 2 032 m’ per day, showcasing significant
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economic advantages. Building upon the research results, a low-temperature gathering and transportation solution for high water-cut

crude oil and flow assurance measures were developed. [Conclusion] The research findings can be applied to ensure safe operations

and facilitate risk prediction and early warning for gathering and transportation pipelines undergoing temperature reduction. Future

studies may incorporate correction coefficients or optimize algorithms within the hydraulic and thermal computational model to enhance

the precision of hydraulic and thermal calculations for surface gathering and transportation pipeline networks handling high water-cut

crude oil. This field experiment involving the low-temperature gathering and transportation trunk pipeline serves as a valuable reference

and practical example for implementing low-temperature gathering and transportation in high water-cut oil fields. (11 Figures, 2 Tables,

23 References)

Key words: high water-cut crude oil, low-temperature gathering and transportation, wall-sticking occurrence, wall-sticking occurrence

temperature, engineering application

DU TR T B R A, Y U IR
B 22 4 | W0 AR BE VR 22 S ANBURF O A% B e U AT k.
(TSR . o e 7K M TR 5 R G I8 AT i
P UL 2 B e BB SR FH 26 Ll W 22 4 e AR AL
BeEAA B I 20T VR 2 — 1, 1 & T B L R
RGURIORF T E AL 20 A 90 4EAR, TR P TFR T
S K B (R R A B L2 2 R R B, R K R
IR 5y SRR AR i, (R 45 R B = AH B
IR S BEJE, %2 %H OF R I T MK ML
LR S = 10 T 1) RSN 1 R M 8 R
PEAILSS B O R A T s B SR BRI
ST 8 7K A I T R B R R, H AT 2T R
THBEIR MR B, IR T BRI Ty
RE NG T IR ST SR

E R B 3 AL A (K F 7 o, TR L i
JE5L ok A7 B R ) 99728, L £ 4 o B L R 1)
SN 5 o IR A DU PR A7 SR
R 5 B L A TR I I B R R 7
524 L 4 R R 2 T S R I 2 T, L
JER HR B TR 5 R S AN 553, (ELLE B TR A B R
TR R AEAE A AL e R B A 3 7 AR A
98I T R B K R AR T 10% , K 78R 4 BRI
8% ~9% . ZEieas R 5t R I RE ZEL BN v A K
JE5 ok 0 A L 5 14 5 S D 0 T4
3T 160 KE EL A P 0 FR S 00, T 83k 3 1) A L 5 a3
T ARG BE LG o B Rt B LB 3 1 1 ek 35 Pk
BT AR, Li 255 O TR B R ) T KR b R AR
T g KRG I (0 A B M R, R T R TR R
5w B IR g e B e ek - R el o B e A AE
— V0 AN, R SR R A — A A

8, TN S RE I SR AR A G A . LYU
U DLVO BB E S TR A BT, JF4R
T DLENE S BRI 8 8 32 1 22 R B AL S AH EAE
HAFHIRG FALEE .

AT L, F R v Er K i AR A TE AR AR I 3% i
I, HOC RS W BRI A AR, eI
BE T G AR A B AR DL R A D BV R A, DU 4 i
LT R B I R, AT %R 5 o 3 1) e AR 3l L B s B
S » MG 2 PN SRR B I P A SR, A BB AR R
ERIE W LOLIB AT L R oA, FEF R A& WK 7
PO, AR IEER I AT & A B IE=E
PN S5 5 BB AR AOL &5 SR, I 1) e AH B A (IR S
R R R B 5, B AT R v /K D i R iR 2R
Bl 56, LA N & 2 K IR R AR IR AR B AR 4 it
HESE,

1.1 IRMRERE

SRR FH (1 2 it J it R R B e (R R U 2R
T K X R il (e e o W) 5T
T B (Ar 44 o W8) o FE SR T 4R A, 75 X
W5, W8 HF it i3 AT 4 Ak 35 DLYH B #4200 2 A B 1) 2%
Moo FR4E GB/T 510—2018 A7 1 77 & v s 52 50
GB/T 1884— 2000 « Ji i F1 B 4 A1yt %5 i <2 56 = Wl o
1)~ GB/T 26982— 2011 € Ji i s 25 5 ¥y 72 ) m] 43 2]
PR R ZE R A ME S B S A R 1 GR D AT,
PR AIRE i (1) S Bl A M 2 05 BT S R P BB AR AL, R
BRI g 19 A A ity 2 A B Ji 1 2 AH <08 9 A 4 g o 2 i X
FEAF R

yqcy.paperonce.org 917

https://www.cnki.net



r [ %71 Y

2024 -8 H 43 8

x1 HERPHERSSKXRESERH W5, W8 HEmIN
RSB SRR
Table 1 Basic physical property parameters and wax precipitation
characteristics of waxy crude oil samples W5 and W8 from a
high water-cut block in an oil field in eastern China
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Fig.3 Variation curves of wall-sticking mass and rate with
temperature for samples W5 and W8
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Table 2 Conditions for field experiment of gathering and
transportation trunk pipeline between W5 and W8
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Fig. 10 Pressure profile of trunk pipeline at W5 heating
transfer station in the field experiment for low-temperature
gathering and transportation
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Fig. 11 Variation curves of heating cost, power cost, and daily
average cost of W5 heating transfer station with outlet temperatures
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