DNV

DNV (Det Norske Veritas) Certification Earned on Off-Shore Drilling Package

A series of complex engineering analyses was recently completed for Pacific Rim Engineering Products (PREP). What was really
unigue about this work was the scale and the scope of the project — a complete top drill package that could handle a string
weight of more than 2,000,000 Ibf or 1,000 short tons. The drilling package engineering and manufactured by PREP consists of a
draworks and the top drive unit. The photos really say it all. Predictive’s role was to supply the analysis work to PREP.

Analysis models covered the spectrum of finite element techniques from 1,000,000+ node tetrahedral models (the top drive
casting) to a very clever plate model of the draworks frame assembly. Both models presented significant challenges and
represent dozens of design changes to arrive at the final "approved” design. We are particularly proud of the draworks model.
To get the load path correctly modeled, FE approximations were created of the cable drum and the gearbox structures and
infegrated into the draworks model. The complete assembly only had 112k nodes and even with a nonlinear contact mechanism
between the drum brakes and the frame, would run in a few minutes. This type of numerically efficient and accurate FE modeling
allows us to make numerous design changes — almost on the fly.

Along with these core models of the top drive gearbox and the draworks, additional models were built of just the cable drum and
the gearbox to optimize their structural performance.

At the end of the project, we all breathed a sign of relief when DNV certified the complete package in the first go around with no
problem:s.
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% Deformed(0.176): Total Translation

I8 Contour: Plate Bot VonMises Stress

o Contour double: Plate Top VonMises Stress
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