Development of Automated Lance Systems for Removing Deposited

Sludge around Heat Transfer Tubes with a Triangular Pattern in a

Steam Generator
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Abstract

Automated lance systems have been developed to remove sludge deposits filed up
around the heat transfer tubes of a triangular pattern in a steam generator. The
accessible ways of the lance systems inside the steam generator are the annulus
region which occupies the space between the outermost tubes and the inner wall of
the steam generator, and the blowdown lane region (BdL) without tubes along the
centerline of the steam generator. The lance system along the annulus employes a
slidable guide support rail and a lance body. The guide support rail, which is
composed of two parallel circular rods with a vertical distance, is tightly fixed inside
the hand holes. The guide support rail extends from a hand hole at O degree to the
other hand hole at 180 degree. The lance body is slideably held on the guide support
rail by means of supporting holders which are attached on both the bottom and the
upper plates of the lance body. The lance body is comprised of a nozzle block with a
nozzle cylinder and a first drive means which makes sweeping motion of the nozzle
cylinder, a second drive means which aligns the direction of nozzle jets from the
nozzle cylinder toward the desired tube lanes by rotating the nozzle block in the
horizontal plane, and two side wall supporting wheel assemblies attached to the outer
surface of the lance body, rolling along the inner wall of the steam generator. For the
transportation of the lance, two control cables which extend outward through the hand
holes are attached to both ends of the lance body and are driven by a drive means
with a powered drum. The lance system along the blowdown lane adopts a horizontal
guide support rail and a lance body which can convey three nozzle blocks for emitting
high pressure water in the 30, 90 and 150 degree directions. By utilizing the above
two lance systems, the shadow zones around the tubes where the high pressure water

does not reach are highly reduced.
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