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Experimental Research on the Control of Gas Channeling by Thermo-sensitive Gel on Offshore Heavy Qil
SUN Yongtao"*, LI Zhaomin', LIN Tao’, SUN Yubao’, LIU Haitao’, LIN Tao’, SONG Hongzhi*, LI Songyan'

(1. School of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China; 2. COSL Production
Optimization Division, Tanggu, Tianjin 300459, P R of China)

Abstract: In order to resolve the problem of gas channeling in offshore horizontal wells during multi-component thermal fluid
(MCTF) huff and puff, a thermo-sensitive gel (TSG) was prepared using the refined cotton, propylene oxide and methyl chloride
as main raw materials, and the viscosity, salt resistance, plugging properties and effective period of the TSG was evaluated and an
experiment simulating the plugging effect of the TSG was conducted using a large two-dimensional physical modeling system. The
results showed that with the increase of temperature, the viscosity of the TSG solution decreased gradually, but increased when the
temperature exceeded 70°C. TSG solution formed a non-flowable and strong gel when the temperature reached up to 80°C. The TSG
had good salt resistance, as 1.5% TSG solution prepared with 1000 mg/L Ca*" aqueous solution, 1000 mg/L Mg** aqueous solution
or 50,000 mg/L sodium chloride solution could become gel at the temperature of 80°C. The plugging rate of TSG was tested to be
99.74% using a sand packed tube, as the permeability of the sand packed tube was 1.59 um’ before TSG injection and turned out to
be 0.004 um’ after TSG injection at 80°C followed by 1.0 PV water drive. The permeability retention rate of the sand packed was
95.28% after 30 PV water drive at a rate of 40 mL/min, indicating that the TSG had a strong plugging strength and a long
effective-period. The result of simulation experiment showed that TSG solution tended to enter and plug the high permeability
channel, then it gelled under the heating effect of MCTF injected later, which inhibited the occurrence of gas channeling. MCTF
was forced to bypass the high permeability channel plugged by the TSG, which expanded sweep area and improved oil recovery
from 36.1% to 45.3%. Field application in NB35-2 showed that the injected TSG had plugged the high permeability channel formed
in the first two rounds of huff and puff, and the connected well was not affected during the whole injection stage of 25 days, and
injecting pressure increased by 2 MPa.

Keywords: offshore oilfield ; thermo-sensitive gel; gas channeling; MCTF ; two-dimensional physical simulation
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