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Table 1 Physical properties and mineral content
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Table 2 Formula of sand A,B
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Table 3 Factors and levels of Ls, (2°")

comprehensive experiment
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Table 4 Formula of sand in orthogonal experiment
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Table 5 Factors and levels of L, (3*)orthogonal experiment
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Experimental Study on Artificial Core Samples of Simulating

Hydrate Bearing Sediment Skeleton in Permafrost

ZHENG Ming-ming',JIANG Guo-sheng' ,NING Fu-long',LIU Li' ,ZHANG Lin',
LI Shi* ,ZHANG Ke*, Chikhotkin V. F.'
(1. Faculty of Engineering ,China University if Geosciences , Wuhan 430074 ,China;

2. State Key laboratory of Enhanced Oil Recovery ,Beijing 100083, China )

Abstract: Understanding of physical properties and resource evaluation of gas hydrate have been largely
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limited by the source of natural cores. Therefore, developing a manufacturing method of artificial cores
which are similar to gas hydrate bearing sediment, especially the ideas of producing basic skeleton for simu-
lating hydrate reservoirs are indispensable. Firstly, this article analyzed the characteristics of real hydrate
bearing sediments,chose unit C-CH1 in Mount Elbert, Alaska North Slope as target simulated stratum with
plenty of geological data and rich gas hydrate accumulation,adopted cementation of quartzite and epoxy for
simulating real stratum. Secondly,comprehensive experiment was used to determine the main factors of af-
fecting artificial core samples’ permeability, then orthogonal experiment of target values of permeability
and porosity was designed to analyze the effects of factors on experiment target values. Finally,according to
the experimental results,two core sample formulas were determined which are similar to target simulation
stratum and then the better one was chosen by comparing uniaxial compressive strength values. The experi-
mental results indicate that particle gradation, permeability, uniaxial compressive strength and density of
the final formula are almost the same to target hydrate stratum’s and their porosities are similar. This tech-
nique process can be used to prepare artificial core samples which are close to the in-suit hydrate bearing
sediment skeleton.

Key words: Gas hydrate; Artificial core sample; Orthogonal experiment; Permeability; porosity; Mechanical

strength
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Study and Application on Improving Hydraulic Fracture Complexity in Sandstone Reservoir

WENG Ding-wei'? ,ZHANG Qi-han®,L.U Yong-jun', LIANG Hong-bo' ,FU Hai-feng' ,ZHENG Li-hui®
(1. Faculty of Petroleum Engineering ,China University of Petroleum ,Beijing 102249 ,China;
2. Acidizing and Fracturing Center .Lang fang Branch of Research Institute of Petroleum
Exploration and Development , PetroChina,lLang fang 065007 ,China;
3. Drilling and Production Institute of Qinhai Oil field , Dunhuang 736200 ,China)

Abstract: Improving the fracture complexity is one of the most important parts to improve the stimulated
reservoir volume. To understand when and how the complex fracture form in sandstone reservoir,a model
is established to describe the natural fractured reservoir, the stress filed is analyzed by means of numerical
simulation method and several treatment technical are brought forward based on the physical simulation ex-
periment results. The analysis show that natural fractures,stress field inverting and elevating fracture pres-
sure are the necessary condition to form complex fracture, and natural fractures are the most important
ones. The bigger the principal stress bias and the orientation between hydraulic fracture and natural frac-
ture are,the higher the fracture pressure is needed. Two and two more factures spread simultaneously could
invert the stress field near the fracture. The monitoring and analysis show that the experimental wells form
complex fractures by applying the technique. Therefore, the fracturing makes these oilfields with low per-
meability especially the tight sandstone oilfields be developed economically.

Key words: Sandstone reservoir; Complex fracture; Stress field; Natural fracture; Net pressure; Network

fracturing





