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Study on Low-Temperature Gathering and Transportation Characteristics of

High-Water-Cut Crude Oil in Different Pipeline
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LU Yuling’, YANG Donghai’

(1.Sinopec Northwest China Petroleum Bureau, Urumgi Xinjiang 830011, China; 2.College of Pipeline and Civil Engineering,
China University of Petroleum, Qingdao Shandong 266580, China)

Abstract: At present, most oil fields in China have entered the high water cut period, and the flow characteristics of produced fluid
have changed, so it is possible to reduce the temperature of gathering and transportation. However, there are relatively few studies
on the influence of pipeline materials on low-temperature gathering and transmission characteristics. Therefore, the characteristics
of low-temperature gathering and transportation of high water content crude oil in steel pipe and fiberglass pipe are studied. The
results show that the wellhead back pressure rises and the oil temperature at the end of pipeline drops slowly after the water content
of the pipeline is reduced. The wellhead back pressure rises differently under different water content. When the water content is the
same, the temperature of fiberglass pipe is lower than that of steel pipe, and the minimum water content of fiberglass pipe for low-
temperature gathering and transportation is lower than that of steel pipe under the same condition.Based on the experimental data
of viscosity wall temperature, the calculation models of different pipe materials are obtained, and the calculation results are
accurate, which has a guiding significance for the feasibility judgment and safe operation management of the oil field in the high
water cut period.
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Table 1 Basic physical properties of waxy crude oil

in well A
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Fig.l1 Viscosity-temperature curve of waxy crude oil

in well A
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Fig.2 The process flow diagram of the low-temperature, low-throughput experiment

2 #HRE5%

TE“&FNA#%FW%%hﬁW&%K
o1 m'/he T WA BT S B R RE R
P X5 R 3 B AN A R B ”*Hu%ﬁ@t
2.1 WEBKIZR

B, I AEAS 6] i 2205 3% I 10 1] e R0 A U B2, WF 5T
T B KR A (R 4R G 28l B L EE R AT UL 4R i 0 A
A K 4 o 4B 7K B[R] I 39 45 04 I 1 [ /R A5
i B B AL i 2 1 3 B o 1B 3R 20 Sk Ab
Sy T 3 i EsF i) 725 A 39 56 48 KB4 B T a5 1 % Y
R 2 B g B IR B2 R T

46

EBIKEAR PR, X908 1T B 5
1,00 42 o
< [ LosL
50.90 333\:’ =0.90
0 50 340 080
E ) 304 20.70
#M( 26 0.60
0.60 -

—_

~0.90
0.80

N
=

#o EJE_/MPa

08:00 09:00 10:00 11:00 12:00 13:00 14:00
i %)
(a) BREHEZEO

44

0.50 34
17:12 1803 1854 19:45 20:36 21:27 22:18

(b) #7KF & £ 0.050 m’/h

14:30 18:30

(¢) %K FH%£0.100m*/h

42

«1.00

—FOHE

£1.00 ~— ek | ; . —#UDEmE ;o £0.80 .
2 o RERE | R oo TERER wg g% T RARR 4o
Z0.90 s 1l 40 2090 i ; NS ) 140,
| o/ =W 33 Wo7s =
\ ol J 380y 20 of 39 oy
®0.80 S [ R~;.,....w Lo i 0.80 B 380
o AR T oo 2 36% 2
B TR S L e N o
32 . 36
18:59 22:59 02:59 06:59 09:00 1220 15:40 19:00 22:20 01:40 05:00 21:00 22:59 00:58 02:57 04:56 06:55 08:54 10:53
i} ) B % i 2|
(d) %K ZFH £0.150 m’/h (e) 7Kk EH £ 0.300 m’/h (f) %K EFH 20.400 m*/h
0.83 FoE 41 081 FoEE 42
o Ny —-—HF o . o . —— v o
§0.82} —RERE [, Y E” 80F " —kEEE | Y
£0.81 2 S079 41
¥ 80 e o
W P72 ®o.78 v
§ 0.79¢ e w9 40°%
3078} At 1 fas® 4w 0.77F *®
02:00 03:30 05:00 06:30 08:00 09:30 11:00 12:05 13:45 15:25 17:05
B %) B %)
(g) 7K ¥ £0.500 m*/h (h) %K & £ 0.600 m*/h
B3 BAKEARBNNENHOBEMRRBENTHHZ
Fig.3 The curve of wellhead back pressure and terminal temperature of steel pipe with different water content
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Fig.4 A schematic diagram of the accumulation of
crude oil in a gathering pipeline and its dispersal by

wellhead flow
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Fig.5 The curve of wellhead back pressure and terminal temperature of fiberglass pipe with different water content
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Table 2 Wall sticking occurrence temperature of

different water content of steel pipe and fiberglass pipe
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Table 3 Oil-water two-phase parameters of steel pipe and fiberglass pipe with different water content
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Table 4 Experimental and model calculation values of
wall sticking occurrence temperature of steel pipe and

fibergalss pipe
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