Journal of Oil and Gas Technology 7 i RARS34R, 2025, 47(1), 1-8 Hans XM
Published Online March 2025 in Hans. https://www.hanspub.org/journal/jogt

https://doi.org/10.12677/jogt.2025.471001

i = B A jE e RO 25 TT R A P RS T AL

*;k %1,2,3

VR R ROT K e H A s R, bt
2R T I A o X 3l P A B R S5 e D e B s =, R
Sty FH AR 55 BB 00 A BR 23 =l AR P il g, R

Weks H . 20244F12H23H; FHEM: 20254F2H21H; KA H#: 20254F3H5H

R

AR BB, HHERHEEU ARSI AREE FENE. SRR TR A WEERSL
WABEB TR ES RS, AR MAPVTsimitE L EEE . |/ FEALS TR G B
B, PREIEANZ LR S 2R R B AL . A RATEREE 130MPa R, EAZ TR
&J5, f£100°C. —EABRIEMEES0, 120°C. —EABKIAME SO, B IR 571 M 18,000 mPa-s
T F£%)622.8 mPa-sf1709.4 mPa-s, & M ARRSEE B TR AR RN ERI 05 H.
REMARFRX . BESHNEHBEKE, HERETTA7~34 m3/d. &F5HE)E 85w ih#E H £ o ivdk
EHE, HEEARZBRRLZEARTT RS RIESIEBMBEER . W RE. BABHAREERSE, MR
EREF R SR RIRE T — R

eI 40!

Mechanism of Viscosity Reduction and
Efficiency Enhancement by Injection of
Multi-Component Thermal Fluid in Deep
Ultra-Heavy Oil Reservoirs

Tao Lin123

IState Key Laboratory of Offshore Oil Exploitation, Beijing
2Tianjin Key Laboratory of Offshore Difficult-to-Recover Reserve Exploitation and Low/Negative Carbon, Tianjin
3Production Optimization Division of China Oilfield Services Limited, Tianjin

Received: Dec. 23", 2024; accepted: Feb. 21%, 2025; published: Mar. 5%, 2025

SCEF| M. DRR AR 2 e R R LI D] Al RIR AR, 2025, 47(1): 1-8.
DOI: 10.12677/jogt.2025.471001


https://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2025.471001
https://doi.org/10.12677/jogt.2025.471001
https://www.hanspub.org/

s

Abstract

Aiming at the deep ultra-thick oil reservoir, it is difficult to use effectively conventional steam ther-
mal recovery to extract heavy oil. It was studied by using a combination of reservoir engineering
methods, physical simulation experiments and numerical simulation methods. By using the com-
mercial software PVTsim to calculate the viscosity change of ultra-thick oil after injection of multi-
component thermal fluid under formation temperature and pressure, it can be evaluated the pro-
duction capacity and recovery after injection of multi-component thermal fluid. The study shows
that the viscosity of ultra-thick oil decreases from 18,000 mPa-s to 622.8 mPa-s and 709.4 mPa-s at
100°C, CO: solubility of 80 and 120°C, CO:z solubility of 50 respectively, under the formation pressure
of 30 MPa, after the multi-component thermal fluid is injected. The three different zones are formed
under the combined effect of temperature and gas, which are classified by temperature, solubility
and viscosity. In the end, the production capacity can be up to 7~34 m3/d depending on the length
of the straight well section. Multi-component thermal fluid thermal recovery for deep ultra-thick oil
reservoirs can make full use of the advantages of gas dissolution to reduce viscosity, increasing the
energy to maintain pressure and improving the lifting efficiency compared with the conventional
steam throughput, which has explored a new way for high-efficiency development of deep ultra-
thick oil reservoirs.
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Figure 1. Viscosity changes of ultra-heavy oil under different conditions
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Figure 2. Viscosity less than 1000 mPa-s condition case
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Figure 3. Effect of multi-component thermal fluid on the viscosity field
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Figure 4. Temperature field distribution map at the end of the soaking well (physical simulation)
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Figure 5. Viscosity field distribution at the end of well simulation (numerical simulation)
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