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Abstract: [Objective] Condensate gas-containing light shale oil extracted by Sinopec in the Fuxing area features high solidification points
and wax contents, indicating susceptibility to condensation and wax precipitation. With the progression of shale oil and gas production,
there has been a notable decline in the oil well output and water cut. Coupled with unfavorable natural conditions and substantial elevation
differences in the oil area, the operational landscape presents significant technical hurdles in gathering and transmitting shale oil and gas
at low temperatures, particularly below the wax precipitation point. [Methoeds] Following an analysis of the basic physical properties of
Fuxing waxy shale oil, this study delved into its viscosity and yield stress variations under low-temperature flow conditions, alongside its
emulsification characteristics. These investigations shed light on the flow behaviors of shale oil at low temperatures. Subsequent analysis
highlighted the influences of various factors including heat treatment temperatures, condensate gas contents, and the shearing effect on the
solidification point of shale oil during the gathering and transmission process. Additionally, the study examined the wall sticking behaviors
of oil with different water cuts and dissolved gas pressures. And, the main parameters affecting the flow assurance of flowline are outlined.
[Results] Fuxing highly waxy shale oil, characterized as a light oil with low emulsification performance, encountered challenges in forming
a stable emulsion with a water cut exceeding 20%, despite its low viscosity. Its solidification point remained relatively unaffected by heat

treatment temperature and shearing. Instead, the volatility of light components significantly impacted the solidification point, leading
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to a notable 5 ‘C increase due to the volatilization of these components. The critical wall sticking temperature decreased as the water

cut increased, ranging between 13 ‘C to 18 ‘C. Furthermore, with a rise in dissolved gas pressure, both the wall sticking temperature and

viscosity of the shale oil decreased under low-temperature flow conditions, leading to enhanced fluidity. The study suggested that the terminal

temperatures of gathering and transmission pipelines at low temperatures should surpass the critical wall sticking temperature. Consequently, the

minimum terminal temperature for the Fuxing highly waxy shale oil gathering and transmission pipeline at low temperatures was determined

at 18 °‘C, with a terminal pressure of not lower than 1.0 MPa. [Conclusion] The research findings provide data support for the gathering and

transmission process of highly waxy shale in the Fuxing region at low temperatures, offering valuable insights for the effective development of

unconventional oil and gas resources. (10 Figures, 4 Tables, 44 References)
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Table 1 Basic physical property parameters of oil samples from Taiye Well 1HF
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Fig. 1 Viscosity-temperature curves of shale oil from Taiye
Well 1HF at different shear rates
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Fig.2 Viscosity-temperature curves of shale oil from Taiye
Well 1HF at different shear rates under a temperature drop
rate of 0.25 C/min
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Table 2 Solidification points of shale oil from Taiye Well
1HF under different heat treatment temperature and cooling
temperature combinations
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Table 3 Solidification points of shale oil from Taiye Well 1HF
across different condensate gas contents
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Table 4 Solidification points of shale oil from Taiye Well 1HF
under different shearing effects

— BrIC
B P/ B ]
0 18 19
1 19 18
3 18 19
7 19 19

B I TUA A S AR L2 B SRk R i S B 4
i R B0 HE AR A A A TR S A R TR, ANV S
IICIEAESI A5 F T TUA h e A0 B S AR 0%, 1T
H SRR AT TUA 0 7L ACRR M ORG BRI R R
B AR R R R A
2.1 TUEMELAFE

TUEMARE SR E N N SR = AR S, i
il i 23 LAk, FL AR S i IR AR M LA R R
FLAL K Ze ey, B RE RO, B B R B T RE |
IR SRS TR fE Rk, FLR B 4%
T3 155 AR J K T i A SR B — MRk Ok &2 23531
20 mL~40 mL+60 mL80 mL+ 100 mL+120 mL140 mL.
160 mL & 180 mL) i) 77 ZNHEC il i 200 mL ) LRI,
P PEFE B E Y 1000 r/min, HEEERE N 45 C, fitdE
B IR 2R 10 min, 354 58 B0 # B, MG IR K3 N
10% ~90% I FLIR L -

K BRI 4& SRR N 10% 45 TR
THF FHUUE IR (B 4a), 24350 P45 15 5 K HL B i
(R NHEZ IR (B 4b), R 300 i ot PR 43 2 T B 7K
FHifl, AEDEAMIG . §#E 10 min J5FAZE N K
TR SR I 50 AR T, S5 75 BT P ek K ST, FLIR VR
Gy J= R (B o). SR AHTR 7 iR B i 5 7K 2243 0 R
20%30% 1) 45 “CZR U1 1HF J TUA i LR (B 4d.
de), T WL 5% 2 B B B KK 4y 2 S E, BOGVE TR
kR E TR . 25 SRR 2R 00 THF JFiUE LAk
FIKRIE 10% LAF, Tk TE slofe i 1 2 7K R 20 % LA
R, AR RE 0SS, HAE R LA R E
LE1

https://www.cnki.net



HIMA AN 1. 2 SR T

(a) B7K# 10% 45 CHARIE (b BRI ENHET IR K LR

(O #HE 10min JFHFRIT (D EKFR 20% .45 CTHIFLIRIK

(&) EIKFE 30% 45 CHIFUIRE
El4 30 IHF HAEHAL SRS RsIME

Fig.4 Experimental results of emulsification characteristics of
shale oil from Taiye Well IHF
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Fig. 10 Viscosity-temperature curves of shale oil from Taiye
Well 1HF at different dissolved gas pressures
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