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In spite of strong necessity for the development of systems to be used for the monitoring of under-water pipe lines, in the moment there is not express methods, which could permit to do this on-line. The IR analysis of water, which could be used, in principle, for this kind of analysis, is not applicable because water is not transparent enough at the wavelength corresponding to the adsorption band of methane (~ 3.2 – 3.5 microns). Therefore, the methods, which could be used for the detection of methane content in water, are the off-line determination of methane accumulated after degasation of liquid water. These concentration (solubility of methane is equal to 55.6 cm3 per liter of water, those of ethane – 98.7 cm3/l at 00C and partial pressure of 1 atm.) can be detected by gas sensor or by volumometric method. However, these methods are indirect and can not be used for permanent monitoring of the state of the pipe lines. The system to be developed for the analysis of methane concentrations is based on the results obtained with the equipment applied for the detection of hydrogen concentrations in the water on nuclear reactors was proposed by the participants of the project [1]. It is know that hydrogen should be added to water of the reactor to suppress the formation of oxygen by radiolysis. The system consists of Pd-Ru tube-shaped membrane immersed into water of nuclear reactor. The tube was blown through by carrier gas- pure helium. Then the concentration of hydrogen in this gas was measured with MIS structure gas sensor with palladium gate selectively sensitive to hydrogen. 
In the case of methane detection, polymeric used for the pervaporation (selective evaporation through the membrane) of methane from water is optimized from the point of view of minimum time necessary to reach equilibrium concentration in carrier gas, stability of transport properties of the material under sea water conditions, and mechanical stability of the membrane under real conditions (external pressure of about 20 atm., dissolved salt, ambient temperature of 0 – 200C). The tube shaped membrane is blown with a carrier gas, which is typically air. This gas is saturated with methane, penetrating through the walls of pervaporation membrane and enters a measurement chamber with gas sensor.
Micromachined metal oxide semiconductor gas sensors used for the detection of methane concentrations is designed and fabricated using “nano-on-micro” approach. In this approach, sensing layer made of nanostructured metal oxide semiconductor is deposited on the surface of thin dielectric membrane fabricated using silicon microelecronic technology. Sensing materials are optimized from the point of view of their selectivity and stability, the long-term stable membranes with platinum microheaters will be designed and fabricated; the packaging of the membrane will be optimized for the application the prototype of the instrument. Overall system is optimized from the point of view of minimum power consumption, which is necessary to assure its long term operation under autonomous conditions. The system can be useful also for the search of under-water oil and gas fields.
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