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Abstract

This paper introduces the role of the double-layer automatic monkey-board device in the tripping
operation of the oil and gas offshore module drilling and workover rig. The double-layer automat-
ic monkey-board pipe arrangement device uses the upper automatic monkey-board and the lower
automatic monkey-board installed on the derrick to limit the position of the pipe string riser that
is prone to bending, to prevent the pipe string riser from excessive deformation, and to ensure
that the monkey-board pipe arrangement manipulator can catch the pipe string riser 100%, thus
solving the problem that the pipe string riser is prone to intermediate bending and the position of
the pipe string riser is arbitrary during the pipe arrangement process. This leads to the low cap-
ture rate when the pipe arranging manipulator captures the pipe string, and the problem that it is
necessary to manually operate the pipe arranging manipulator to capture the pipe string in the
process of operation. The one-key operation of tripping operation can be fully realized, and the
automation degree of the pipe arrangement system has also been further improved, reducing the
labor intensity of the operation driller and manual operation, and greatly reducing the frequency
of pipe arrangement accidents on the monkey-board. At the same time, the use of double-layer
automatic monkey-board can also realize the tripping operation of three single small-diameter
pipe strings on the drilling and workover rig. Compared with the tripping operation of two single
columns, it reduces the number of pipe string dismantling by half, greatly reduces the operation
failure rate, and increases the operation efficiency by 50%.
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Figure 1. Physical picture of pipe string riser bent in the middle
and disordered from left to right during pipe laying operation
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Figure 2. Due to the uncertain position of the bent pipe body, the ro-
botic arm is unable to automatically capture the physical image of the

pipe column
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Figure 3. Schematic diagram of the structural scheme of the offshore drilling and workover
rig using a dual racking platform to handle three single pipe string upending operations
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Table 1. Comparative table of advantages and disadvantages of problem solving solutions
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