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Feasibilty of Gas-EOR Using CO»/N, Mixture for a Shallow-buried Heavy Oil Reservoir in Jidong Oilfield
HAO Hongda',HOU Jirui’, HUANG Handong',ZHAO Fenglan’, LIU Huaizhu'
(1. College of Geophysics, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. Institute for Non-conventional Science and
Technology , China University of Petroleum (Beijing) , Beijing 102249, P R of China; 3. College of Petroleum Engineering , China University of Petrleum
(Beijing) , Beijing 102249, P R of China; 4. Drilling & Production Technology Research Institute, Jidong Oilfield Branch Company, CNPC, Tangshan,
HEbei 063000, P R of China)

Abstract: Although a remarkable oil increment has been obtained using CO, huff-n-puff process in a shallow-buried heavy oil
reservoir of Jidong oilfield, production problems especially wellbore corrosions also occur due to the long-term CO, injection. N, is
a kind of gas with wide sources and stable properties, which can be used for energy supplement. Based on the respective properties
of CO, and N, their mixture is then proposed as an alternative technique for enhanced oil recovery (EOR) after CO, huff-n-puff
process. In order to compare different EOR effect using different injecting gas media, CO./N, mixtures with five different CO,/N,
molar ratios(1:0(pure CO,),4:1,7:3,1:1 and 0: 1 (pure N,) ) were designed in this paper, and PVT analysis and gas huff-n-puff
experiments were conducted in the laboratory. PVT analysis results revealed that CO, had a better interactions with the heavy oil
compared with N,. The interactions of CO,/N, mixture and formation oil were between CO,-oil interactions and N-oil interactions,
and the abilities of solubility, oil swelling and viscosity reduction for the mixture increased as the CO, concentration increased.
When the injection gas excessed 20 mol% and CO,/N,molar ratio was higher than 7:3, the viscosity reduction rate was higher up to
40%. Gas huff-n-puff experimental results showed that about 17.03% of oil recovery could be obtained after 4 cycles of 2: 1 (CO»/N,
molar ratio is 4: 1) mixture injection, which was nearly the oil recovery obtained by pure CO; injection. With such a design of CO./
N: ratio for the mixture, a synergetic effect could be achieved with viscosity reduction dominated by CO, solubility coupled with
energy supplement by N injection, which could then effectively enhance the heavy oil recovery.

Keywords: CO;; N.; mixture gas; heavy oil; PVT analysis





