Microhole Drilling 


The Microhole Technologies Initiative Program Facts [136 KB PDF] 

The Department of Energy is charting the future of drilling research during the next decade. Under the new microhole initiative, it will pursue a major research program in the area of drilling and using smaller diameter wells less than two inches. The cost to drill these wells will be significantly less and the associated waste with such wells will be much less than conventional well drilling. But will the wells be functional and will the industry find they fill a niche requirement? How will the industry best use small diameter wells and what characteristics will make them attractive? These were the questions DOE asked at a meeting held in April 2003, in Albuquerque, New Mexico. Industry operators, academia, and the service providers were asked to help the DOE chart the directions and develop the priorities in implementing this initiative. The discussions and the answers to the questions posed are summarized in a new report prepared by Spears & Associates entitled "Microhole Initiative, Workshop Summary" [PDF]. 

The group in attendance at the meeting highlighted four primary applications: drilling development wells, drilling reservoir data monitoring holes, drilling shallow re-entry wells, and drilling deep exploration tails. For the details of the responses and the highlighted critical technologies, see the Workshop Summary report [PDF] for the full text. 

The Microhole Technology  Initiative is focused on developing the capacity to drill small diameter boreholes (approximately two-inch diameter), the equipment to complete microholes, and the diagnostic tools to measure important reservoir characteristics. This suite of technologies is expected to impact the nation's ability to explore, develop, and produce new oil and gas resources. Since the equipment needed to drill microholes is smaller and more transportable, the environmental impact is reduced - making oil and gas development in environmentally-sensitive areas more palatable to the public. 

The cost reduction using this technology is estimated to be nearly one-half the cost of traditional drilling rigs. Lower-cost [image: image4.jpg]


boreholes increase the cost effectiveness of drilling exploration test holes, acquiring a greater number of reservoir measurements, and applying 4-D reservoir monitoring techniques to image reservoir changes during production. 

The feasibility of microhole technology has been demonstrated by pioneering work conducted by Los Alamos National Laboratory (LANL) in collaboration with Maurer Technology. The team has successfully used coiled-tubing-deployed microdrilling to drill wells as small as 1-3/4-inch in diameter and as deep as 800 ft. The feasibility of measurement tools such as geophysical instrumentation and logging tools has also been positively evaluated. 

The presentation "Microhole vs. Slimhole: The Future of E&P" was presented as the keynote address in a special session on Slimhole Drilling at SPE's 2005 Annual Technical Conference & Exhibition by Roy Long.

Microhole Technologies - Background


The National Energy Technology Laboratory (NETL) is launching a major research and development initiative to create a small, fast, inexpensive and environmentally friendly rig for drilling 5000 feet boreholes to investigate potential oil and gas reservoirs. Initial feasibility and proof of concept studies have indicated that wellbore diameters of 2-3/8 to 1-3/4 inches (microholes) using coiled tubing drill rigs are possible. Field tests have demonstrated that small diameter holes can be drilled to depths of 700 feet using a small-footprint coiled tubing unit. Positive results from these field demonstrations along with modeling and laboratory tests indicate that drilling microholes to depths of 5,000 feet can be achieved with relatively modest modification of existing drilling equipment and coiled tubing technology. Road Map for a 5000-FT Microborehole
Microdrilling technology along with micro-instrumentation could provide potentially low-cost wells for exploration, long-term reservoir monitoring, and production. Reduction in materials, labor, and support equipment all serve to reduce drilling costs by as much as one-fifth the cost of drilling a conventional well. Volumes of drilling fluids and cuttings can also be reduced by approximately one-fifth, reducing disposal costs. Smaller footprints and lower disposal volumes lower the environmental impact of drilling activities making microhole drilling applicable in environmentally sensitive areas.

To assist in the planning process for NETL's Microhole Technology Initiative, an Inital Market Evaluation Report, documenting the state of the coiled tubing market and trends in drilling costs in the U.S. was prepared. A meeting was held of petroleum industry operators, service companies and equipment suppliers on April 29-30, 2003 to provide input to the planning process and assist in developing a roadmap for the technology development. Topics discussed at the meeting included: the potential uses and benefits of microhole technologies; capabilities needed in terms of temperature, depth, pressure, etc; enabling technologies needed for microhole systems; technological barriers to developing critical technologies; target drilling and completion costs that would make this technology attractive; and barriers to market penetration. 
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