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Abstract

This research was funded and supported by Suranaree University of Technology with
the assistant from Department of Mineral Fuels’ personnel for data. The objective of the research
is to develop software for optimizing artificial lift selection and design supporting of artificial lift
system for Thailand onshore oil fields such as Sirikit, U-Thong, Fang, and Wichian Buri oil fields,
under various petroleum engineering requirements, including electrical submersible pump,
intermittent flow gas lift and sucker rod pump. The software hereafter is called ARTOO (Artificial
Lift Thailand Onshore Oilfields). The proposed system is based on the known analytical solutions
and theories, but is not based on the heuristic knowledge, inference procedure and experience of
artificial lift expert backed by the rationale and logic. The program structure is developed on
Microsoft Visual Basic version 6 software, and hence makes it interactive, user-friendly and
revisable. The input artificial lift parameters are hierarchically characterized into several groups
using various criteria, e.g., production, reservoir and well conditions, engineering requirements,
design constraints and project goals, etc. The input analysis is first performed to check acceptable
data base system, e.g., fluid specific gravity, depth, tubing size, tubing type and volumetric
efficiency. The predictive capability of the proposed system has been verified by comparing with
actual wells under Lan Kra Bu, U-Thong, Fang, and Wichian Buri oil fields. The bottom hole
pressure and gas liquid ratios, productivity index, size of tubing and variable rates are the
controlling factors in the selection of the method of lift, which are divided into 2 cases (low and
high) for study and analysis result of ALTOO. The results are satisfactory. For the artificial lift
system supporting, the system first identifies detail, step of design, basic facilities and necessary
information. Based on production rates, the system selects the most suitable and available design
solution for each artificial lift system. They comprise different combinations of the design
components (e.g., pump data, minimum gas required, etc.). In term of technical consideration, the
most suitable applications of artificial lift for Lan Kra Bu oil fields are ranked from the 1"
intermittent flow gas lift, 2" electrical submersible pump and 3" sucker rod pump respectively. In
addition, the suitable applications of artificial lift for U-Thong, Fang and Wichian Buri oil fields
are ranked from the 1" sucker rod pump, 2™ electrical submersible pump and 3" intermittent flow

gas lift respectively. In term of economic consideration, the best value of artificial lift for Lan Kra



Bu oil fields are ranked from the 1% intermittent flow gas lift (IRR 22.57% and PIR 0.81), 2™ of
electrical submersible pump (IRR 21.60% and PIR 0.74) and 3" sucker rod pump (IRR 21.29%
and PIR 0.66) respectively. The best value of artificial lift for U-Thong, Fang and Wichian Buri
oil fields are ranked from the 1" sucker rod pump (U-Thong oil fields: IRR 24.07% and PIR 0.81,
Fang oil fields: IRR 20.18% and PIR 0.71 and Wichian Buri oil fields: IRR 9.66% and PIR 0.25),
2" electrical submersible pump (U-Thong oil fields: IRR 22.21% and PIR 0.68, Fang oil fields:
IRR 18.24% and PIR 0.57 and Wichian Buri oil fields: IRR 9.51% and PIR 0.24) and 3¢
intermittent flow gas lift (U-Thong oil fields: IRR 20.39% and PIR 0.53, Fang oil fields: IRR
16.09% and PIR 0.39 and Wichian Buri oil fields: IRR 8.47% and PIR 0.18) respectively.

The results of this study should be applied to any artificial lift projects. The study
also increases the ability and knowledge in artificial lift system and probably promotes the

petroleum exploration and production activity investments in Thailand.





