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Research on Causation Analysis and Preventive Measures of the
Accidents of Grain Burying Based onthe "2-4" Model

CUI Peng-cheng, ZHANG Tao, CHEN Xin

(Academy of National Food and Strategic Reserves Administration, Beijing 100037, China)

Abstract: The incidence of people buried in grain dumps is high, and the rate of survivors is low. In order to study the causation of accidents
and preventive measures, 46 accidents involving people buried in grain piles were analyzed using the "2-4" model. First, the direct and indirect
causation of the accident were analyzed from the individual level. second, the basical causation and root causation of the accident were analyzed
from the organizational level. Finally, the causation chain of the accident of the people buried in the grain pile and propose preventive measures
were build. The results show that unsafety actions such as working on the surface of unstable grain piles, inadequate safety training, and un-
safety physical conditions such as unreasonable design of the grain board are the direct causations of the accident; insufficient safety knowledge,
low safety awareness, and poor safety habits are the indirect causation of the accident; the lack of safety inspection system, outsourcing man-
agement system, safety facilities, equipment management system, arching, and the lack of operation procedures to deal with arching and wall-
mounting, and the lack of grain storage operations procedures are the root causes of accidents; the root causation of accident is the lack of safety
culture.

Key words: 2-4 model; buried in grain dumps;causation analysis; preventive measures
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Effect Law of Microwave Thermal Effect on Thermal Damage of Shale Structure

LI Hong-zhao', CHEN Yan-qi', HE Le-ping®, QU Yan'
(1. School of Civil Engineering and Mapping;2. State Key Laboratory of Petroleum Reservoir Geology

and Development Engineering,Southwest Petroleum University,Chengdu 610500, China)

Abstract: As a kind of unconventional oil and gas resources. shale oil and gas resources are difficult to exploit and have low economic benefits
due to their low porosity and permeability. In recent years, microwave as a new heating technology in shale oil and gas production has gradually
been paid attention to and carried out a series of studies. Microwave thermal effect can destroy the rock structure, improve the permeability of
oil and gas effectively, reduce the difficulty of extraction, and study the process and mechanism of thermal damage of shale under microwave ir-
radiation is of great significance to the exploitation of shale oil and gas resources. In this study, the self-made microwave heating equipment was
used to carry out irradiation tests on shale, and the influence of irradiation temperature (500-900 ‘C) on shale structure damage was investiga-
ted. The microstructure of shale under microwave irradiation and the evolution of mineral crystal phase were revealed by means of scanning elec-
tron microscope, X ray diffraction spectrometer (XRD), X ray fluorescence spectrometer (XRF) and comprehensive thermal analyzer (TG-
DSC), and the relationship between microwave irradiation temperature and its porosity was established. It is shown that microwave irradiation
can cause irreversible thermal damage to shale, increase the cracks and pores of shale, open the percolation channel for shale oil and gas migra-
tion, and reduce the difficulty of exploitation of shale oil and gas resources. The results of this study are of great significance for the develop-
ment of shale oil and gas resources by microwave heating.

Key words: shale; unconventional petroleum resources;microwave irradiation; high temperature;structural damage
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