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Measure Ground Change of Large Scientific Equipment in Real Time
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Several parts that comprise the large scientific equipment should be installed and operated at precise three-dimensional location coordinates X, Y, and Z
through survey and alignment to ensure their optimal performance. As time goes by, however, the ground goes through uplift and subsidence, which
consequently changes the coordinates of installed components and leads to alignment errors AX, AY, and AZ. As a result, the system parameters change,
and the performance of the large scientific equipment deteriorates accordingly. Measuring the change In locations of systems comprising the large
scientific equipment In real time would make It possible to predict alignment errors, locate any region with greater changes, realign components in the
region fast, and shorten the time of survey and realignment. For this purpose, a HLS's (hydrostatic leveling sensor) with 0.2um of resolution are installed

and operated in a water pipe of total length 1km in the PAL-XFEL building.
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BTL & Undulator & Beamline Water-pipe Length: ~340m
Pipe Diameter: 63.5mm @ BINP Untrasonic Sensor
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