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Drilling operations represent a crucial stage in the exploration and production of
oil and gas. One of the common challenges encountered during this process is the
low value of the rate of penetration (ROP). In practice, drilling operations are
always optimized to achieve an efficient ROP in order to enhance drilling
performance. The ROP itself is influenced by several factors, including the
characteristics of the penetrated formation, drilling fluid properties, drilling
hydraulics, mechanical variables such as weight on bit (WOB) and rotary speed
(RPM), as well as the type of drill bit employed.

In this study, five drilling scenarios were conducted using a trial-and-error
approach by varying WOB and RPM data in each case. The ROP for each scenario
was then calculated using the Bourgoyne and Young method, which was then
validated by considering three parameters: drill string analysis, hole cleaning
factor, and economic evaluation. Drill string analysis was performed to ensure that
the selected scenarios remain safe against mechanical loads on the drill string.
Furthermore, hydraulic analysis was carried out to assess the effectiveness of hole
cleaning under the proposed scenarios. Finally, the economic aspect was evaluated
using the cost per foot method, considering that an increased ROP can reduce
drilling costs by shortening the overall drilling time.

Based on the calculations, the best scenario for well “PF-07" achieved average
ROP values of 82.37 ft/hr for the 26" hole section, 119.25 ft/hr for the 17.5” section,
102.19 ft/hr for the 12.25” section, and 76.29 fi/hr for the 8.5 section. The planned
ROP also met the hole cleaning criteria, with lifting capacity (CTR) values at each
section remaining positive and > 50%, and cuttings capacity annulus (CCA) values
maintained below 5%. The obtained cost value is 121832.20 USD, which is lower
than the base case value of 147135.65 USD, yielding a cost reduction of 25303.46
USD.
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