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    Abstract

        
            In 1983, the US Department of Energy (DOE) assumed the responsibility for expanding the knowledge base and for developing methods to recover gas from hydrates. These are ice-like mixtures of gas and water where gas molecules are trapped within a framework of water molecules. This research is part of the Unconventional Gas Recovery (UGR) program, a multidisciplinary effort that focuses on developing the technology to produce natural gas from resources that have been classified as unconventional because of their unique geologies and production mechanisms. Current work on gas hydrates emphasizes geological studies; characterization of the resource; and generic research, including modeling of reservoir conditions, production concepts, and predictive strategies for stimulated wells. Complementing this work is research on in situ detection of hydrates and field tests to verify extraction methods. Thus, current research will provide a comprehensive technology base from which estimates of reserve potential can be made, and from which industry can develop recovery strategies. 7 refs., 3 figs., 6 tabs.
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                    Gas hydrates

                    
                        Technical Report
                            Malone, R
                            

                    This research is part of a multidisciplinary effort that focuses on developing the technology to produce natural gas from resources that have been classified as unconventional because of their unique geology and production mechanisms. Gas hydrates is one such resource. Current work emphasizes geological studies; characterization of the resource; and generic research, including modeling of reservoir conditions, production concepts, and predictive strategies for stimulated wells. Complementing this work is research on in situ detection of hydrates and field tests to verify extraction methods. The objective is to provide a comprehensive technology base from which estimates of reserve potential can bemore » made, and from which industry can develop recovery strategies. Research has focused primarily on developing a basic understanding of hydrate formation and dissociation in the laboratory and geological characterization. Areas where gas hydrates are likely to occur were identified, and specific high potential areas were targeted for detailed investigation. Laboratory research has included the characterization of the physical system, which focused on creating synthetic methane hydrates and developing synthetic hydrate cores using tetrahydrofuran (THF), consolidated rock cores, frost base mixtures, water/ice-base mixtures, and water-base mixtures. Preliminary gas hydrate production models were developed for both steam injection and reservoir depressurization methods of gas production from gas hydrate formations. Concepts for in situ combustion production, shallow hydrate deposit dredging, and combinations of thermal and depressurization methods were also investigated. 22 refs., 9 figs., 3 tabs.« less
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                    Gas hydrates: technology status report

                    
                        Technical Report

                    The DOE Morgantown Energy Technology Center (METC) implemented a gas hydrates R and D program that emphasized an understanding of the resource through (1) an assessment of current technology, (2) the characterization of gas hydrate geology and reservoir engineering, and (3) the development of diagnostic tools and methods. Recovery of natural gas from gas hydrates will be made possible through (1) improved instrumentation and recovery methods, (2) developing the capability to predict production performance, and (3) field verification of recovery methods. Gas hydrates research has focused primarily on geology. As work progressed, areas where gas hydrates are likely to occurmore » were identified, and specific high potential areas were targeted for detailed investigation. A Geologic Analysis System (GAS) was developed. GAS contains approximately 30 software packages and can manipulate and correlate several types of geologic and petroleum data into maps, graphics, and reports. The system also contains all well information currently available from the Alaskan North Slope area. Laboratory research on gas hydrates includes the characterization of the physical system, which focuses on creating synthetic methane hydrates and developing synthetic hydrate cores using tetrahydrofuran (THF), consolidated rock cores, frost base mixtures, water/ice-base mixtures, and water-base mixtures. Laboratory work produced measurements of the sonic velocity and electrical resistivity of these synthetic hydrates. During 1983, a sample from a natural hydrate core recovered from the Pacific coast of Guatemala was tested for these properties by DOE/METC. More recently, natural hydrate samples acquired from the Gulf of Mexico are being tested. Modeling and systems analysis work has focused on the development of GAS and preliminary gas hydrate production models. 23 refs., 18 figs., 6 tabs.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Western gas sands. Technology status report

                    
                        Technical Report

                    Western gas sands research is conducted by the US Department of Energy's (DOE) Morgantown Energy Technology Center to encourage the development of very low permeability, lenticular gas sands in the western US. This research is an integral part of DOE's Unconventional Gas Recovery Program, which is a multidisciplinary effort to develop the technology for producing natural gas from resources that have been classified as unconventional because of unique geologies and production mechanisms. The current research is an outgrowth of earlier Government research on tight sands in which nuclear and massive hydraulic fracturing stimulations were tested without definitive results. Based onmore » input from the gas industry, universities, and geologic and engineering consulting firms, activities were broadened to include fundamental research and development. Consequently, the focus of the research for the last several years has been on improving diagnostic instrumentation for reservoir and stimulation performance evaluation, geophysical and engineering interpretation, and stimulation techniques. Integrated geologic studies of three depositional basins that contain tight lenticular sandstone units have also been pursued as part of this new effort. To date, the following tentative conclusions have been formulated: the permeability of the tight gas sands can be as much as three to four orders of magnitude lower than that of conventional gas deposits; ninineteen western geologic basins and trends have been identified that contain significant volumes of tight gas. Gas resources in the priority geologic basins have been estimated as follows: Piceance Basin, 49 Tcf; Greater Green River Basin, 136 Tcf; Uinta Basin, 20 Tcf. The critical parameters for successfully developing tight sandstone resources are: (1) the presence of natural microfractures within a reservoir; and (2) the effective propped length of hydraulically induced fractures. 2 refs., 9 figs., 2 tabs.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Western gas sands: Technology status report

                    
                        Technical Report
                            Frohne, K.; Komar, C.
                            

                    Western gas sands research is conducted by the US Department of Energy's (DOE's) Morgantown Energy Technology Center to encourage the development of very low permeability, lenticular gas sands in the western US. This research is an integral part of DOE's Unconventional Gas Recovery Program, which is a multidisciplinary effort to develop the technology for producing natural gas from resources that have been classified as unconventional because of unique geologies and production mechanisms. The purpose of this research is to demonstrate to private industry the feasibility of economically producing natural gas from these low-permeability reservoirs. The reservoirs, which are found withinmore » a resource area that covers 311,000 square miles, contain an estimated several thousand trillion cubic feet (Tcf) of gas-in-place. The western gas resource base continues to be updated as part of the US Geological Survey (USGS) research described in this report. 15 refs., 10 figs., 3 tabs.« less
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                    Unconventional gas recovery (enhanced gas recovery). [Tight gas sands, Devonian shales, coal bed methane]

                    
                        Technical Report

                    The main objective of the Unconventional Gas Recovery (UGR) program is to increase the recoverable natural gas reserves of the United States by developing and demonstrating new gas recovery methods tthat will make it economically possible to produce gas resources that are currently uneconomic. There are four resource targets for future development within the UGR program: the gas-bearing Devonian shales of the Eastern United States; the low-permeability (tight) gas sandstones of the Rocky Mountain region; the free methane present within coal seams; and the high-pressure, methane-saturated saltwater aquifers of the Gulf Coast region. New processes currently being developed and testedmore » to assist conventional gas extraction processes in the recovery of unconventional gas resources are advanced hydraulic fracturing, chemical explosive fracturing, and directionally deviated wells. The highest priority environmental concerns associated with UGR are: preparation of Environmental Impact Statements for siting and construction of new support pipelines to gather and transport gas produced from UGR operations, and possible contamination of air and water. Chapters are devoted to the technology program, commercialization plan for unconventional gas recovery, environmental concerns and requirements, and environmental strategy.« less
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