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Fig. 1 The characteristic curve of low

permeable Non-Darcy seeping
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Tab.1 The basic data of cores

A | BERCXI0 pm®) | HSEBEmD | HINEHAE(em) | FLBE D | SBREBR(mD | AT E (mD
1 2.232 23. 41 2.5 0.121 2.84 2.2
2 2.188 22.53 2.5 0.109 2.45 2.1
3 2.523 20. 68 2.5 0.122 2.52 2.2
4 3. 089 18. 62 2.5 0.121 2.26 1.8
5 3.162 21. 02 2.5 0.112 2.36 1.9
6 3.17 26. 33 2.5 0.127 3.35 2.8
7 6.904 21.74 2.5 0.136 2.95 2.3
8 9.7 19. 35 2.5 0. 149 2.88 2.3
9 7.21 19.15 2.5 0.143 2.74 2.1
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Fig.2 The pressure contrast diagram of water injection  Fig. 3 The pressure contrast diagram of nitrogen injection
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Fig.4 The pressure contrast diagram of Fig.5 The oil displacement efficiency
carbon dioxide injection of water flooding
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of nitrogen flooding Fig. 7 The oil displacement efficiency of

carbon dioxide flooding
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Fig. 9 The comparison diagram of injection

pressure for different development methods
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Laboratory Investigation on Different Development
Methods for Ultra-Low Permeability Oil Reservoir

SU Yu-liang'?, WU Chun-xin*, WU Xiao-dong'
(1. China University of Petroleum (Beijing), Beijing 102249, China; 2. China University of Petroleum (Huadong)., Dongying 257061,
China; 3. Tianjin Branch, CNOOC, Tianjin 300452, China)

Abstract: Ultra-low permeability reservoir cores were divided into different grades according to
permeability, then laboratory experiments of different development methods were carried out by water
flooding, nitrogen drive and carbon dioxide drive respectively according to different core grades. For
different development methods, the pressure gradient and displacement efficiency were measured, the
relationship between the displacement efficiency and the permeability was regressed, and the effect of
different development methods was compared. Results show that in the ultra-low permeability oil
reservoir development process by using different methods, drive pressure increases first, and then
decreases, and stabilized at last. Displacement efficiency is zero in the early development stage due to
the presence of threshold pressure. The pressure of nitrogen drive is greater than that of carbon
dioxide drive but less than that of water flooding. In the case of higher permeability, pressure of
nitrogen drive and carbon dioxide drive is almost equal. The driving effect among these methods,
carbon dioxide drive is the best, and then followed by nitrogen drive, water flooding is the worst.

Keywords: ultra-low permeability; water flooding; nitrogen drive; carbon dioxide drive; laboratory

experiment



