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Mechanism and technical practice of enhancing oil recovery
of hard—to—recover heavy oil reservoirs with probiotics
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Abstract: As most of the heavy oil reservoirs in Shengli Oilfield enter the development stage of medium and high water cut,
it is imperative to change the development mode. Microbial enhanced oil recovery (MEOR) technology can specifically
tackle the difficulties in the exploitation of hard—to—recover heavy oil reservoirs, such as multiple rounds of thermal recov-
ery, low efficiency of water flooding, deep heavy oil, and sensitive heavy oil reservoirs, through the in-situ action on crude
oils and reservoirs by microorganisms and their growth and metabolism. In the past five years, research was conducted on
the MEOR technology for hard—to—recover heavy oil reservoirs in Shengli Oilfield, and major mechanisms of MEOR were
revealed, including degradation of heavy components by hydrocarbon—philic emulsifying microorganisms to reduce oil vis-
cosity, viscosity increase by biopolysaccharides to regulate oil displacement, biogas production assisted oil displacement,
interface modification to reduce flow resistance of oil, and swelling prevention by modified minerals. On this basis, four key
technologies were developed, i.e., quantitative gene analysis of microbial community in heavy oil reservoirs , high—efficiency
activation of in—situ hydrocarbon—philic microorganisms for oil displacement , prediction of production performance with mi-
crobial characteristics, and changing biological field by injection—production regulation. The research results were applied
on site in 15 low—efficiency heavy oil reservoir blocks in Shengli Oilfield, all of which were highly effective in oil produc-
tion increase and water cut reduction, with enhanced oil recovery (EOR) more than 3%. The successful promotion of
MEOR technology in hard—to—recover heavy oil reservoirs confirms its huge application potential in the conversion and de-

velopment of heavy oil reservoirs. It is a revolutionary technology for the conversion and development of mature oilfields,

W H 1 :2021-05-10,

VEZ R A ER(1966—) , B TEITHBH A, 1E s G T AR, 14, EE 30 T 2 3 R A $2 i R SCR TS S M T AE, E-mail shuqinglin.
slyt@sinopec.como

EEMEH 5 (1980—) , 2, W R VFE A RIFZE 01, 181 . E-mail : tomatohu@163.com,

FeA T H < b E A LT SR SOOI E K SRR I A SR R 5 B R i 7 (P18087 ) K 3 AR i A W B A IR B AR A
(P21020),



208 4

PO ARAE " g A T B e MR R R AR AL B S AR S 77+

quality improvement, and efficiency enhancement, showing broad promotion prospects.

Key words: hard—to—recover heavy oil reservoir; probiotics ; EOR ; mechanism and technology ; field practice
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Fig.2  Apparent viscosity of functional activators at
different concentrations
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Fig.3 Electron acceptor—-mediated microbial anaerobic
metabolism and gas production pathway
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