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Abstract (300 word limit)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]In drilling, a phenomenon of swelling clays is observed frequently, being a costly event in oil and gas industry. It has an important impact on the cementing quality. General aim of my study was to create and implement a solution for this type of event. Finally with multidisciplinary team I created downhole protector tool against swelling loams. The new type of reamer shoe tool was optimized in experimental testing on test stands and real borehole.
The designed tool was optimized using Ansys software (FEM, CFD), conduct laboratory and field tests, as well as to prove legitimacy of the tool usage on improvement of the cementing operation outcome. Tool will be located on front of casing like other guide or reamer shoes, but the way tool works is significantly different from typical types of tools. The present publication will include results of individual tests, simulations and the stages of work from idea to the final product. The concept is based on the solution elaborated at Gdansk University of Technology and is an application of the ejector principles applied in reamer shoe tool. The prototype provide the following functions: allowing to run casing in the tight spots, calibrating borehole (including removal of the mud cakes) and rock material shredding, also decreasing eccentricity in unstable rock formations (especially important due to the influence on the cementing operation quality). The designed tool is subject of notification to European Patent Office. Our reamer tool introduces a new solution for problem of swelling clay. 
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Fig. The 3d model of designed tool
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