BUREAU VERITAS NORTH AMERICA

Energy Technical Center

VERITAS

HEAVY DUTY LANDING STRING ANALYSIS

BVNA can provide recommendations for landing string designs sufficient to land critical casing and liner strings in
planned wellbores. Design review of landing strings is typically performed in two parts: 1) Slip Crushing and Load
Path Analysis and 2) Landing String Qualification and Analysis.

Slip Crushing and Load Path Analysis

Projected tensile loads at critical points in the landing string are calculated based on
the string, and well properties and are evaluated against applicable landing string
tensile capacities at those locations. Additionally, slip crush loads are calculated and
evaluated for all drill pipe in the landing string.

Based on the results of these analyses, BVNA can advise on:

1. Changes to the landing string design, including lengths and grade of pipe
run, to ensure load factors and available overpull are acceptable.

2. Whether or not the casing/liner run should be considered a one-way trip
when high load factors are expected.

3. Slip selection based on usage cost (rig owned vs. rental) and acceptable slip 1

crush risk.

A summary sheet of the calculations from these analyses will be provided and revised if changes are made to the
plan based on actual tallies.

Landing String Qualification and Analysis
An in-depth document review is performed to qualify each component within the load path of the landing string (top
drive to running tool). Components are evaluated for the following to ensure structural integrity:

1. Design — Equipment rating documentation is reviewed to verify tensile capacities are adequately
determined and sufficient for anticipated loads.

2. Material — Material test reports are assessed to confirm the material meets applicable specifications
required for the equipment to perform as designed.

3. Inspection — Inspection reports are reviewed to verify proper inspection methods and frequency were used
to ensure the equipment has proper critical dimensions and is free of flaws/damages.
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The results of this review are compiled into a
one-page deployment sheet that can be used
on the rig as a checklist to ensure the proper
equipment is going in the well. i

Also included in the summary sheet is '
information important for running, such as:

Tensile load factors for each tool
Recommended make-up torques
between components :
e Inner diameter dart friendliness
checks (when applicable) :

BVNA has performed landing string design .
reviews for some of the world’s most critical
deepwater casing landing strings, weighing up

to 2.49 MMIbs buoyed weight (see technical paper SPE 212545). Our expertise and knowledge help to prevent
costly equipment compatibility issues and structural failures in highly critical and risky environments.

To learn more about our Landing String Analysis Services, contact us at:
C: 281-986-1300 @ tc.houston@bureauveritas.com
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